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Key Māori words used
(listed alphabetically)

Table 1. Key Māori words and their translated meanings in English.
Māori word/term

English translation *

Aotearoa

‘(location) North Island – now used as the Māori name for New Zealand.’

hapū

Several meanings, but in this case: ‘(noun) kinship group, clan, tribe, subtribe
– section of a large kinship group and the primary political unit in traditional
Māori society. It consisted of a number of whānau sharing descent from a
common ancestor, usually being named after the ancestor, but sometimes from
an important event in the group’s history. A number of related hapū usually
shared adjacent territories forming a looser tribal federation (iwi).’*

harakeke

‘(noun) New Zealand flax, Phormium tenax – an important native plant with
long, stiff, upright leaves and dull red flowers. Found on lowland swamps
throughout Aotearoa/New Zealand. It has straight, upright seed pods. This is a
general name for the harakeke leaf and the plant itself, but each different
variety has its own name.’*

inanga

Several meanings, but in this case: ‘(noun) whitebait, Galaxias maculatus – a
small silvery-white native fish.’*

iwi

‘(noun) extended kinship group, tribe, nation, people, nationality, race – often
refers to a large group of people descended from a common ancestor.’*
[Also ‘(noun) strength, bone’]*

kai moana

‘(noun) seafood, shellfish.’*

kaitiakitanga

‘(noun) guardianship, stewardship, trusteeship, trustee.’ Also ‘(noun) trust.’*

kaumātua

‘(modifier) elderly, old, aged’; from ‘(verb) (-tia) to grow old, grow up.’*

kawenata

‘(loan) (noun) covenant, testament, charter, contract, agreement, treaty – any
undertaking that binds the parties in a permanent and morally irrevocable
relationship.’*

mahinga kai

‘(noun) garden, cultivation, food-gathering places.’*

mātauranga Māori

‘(noun) Māori knowledge – the body of knowledge originating from Māori
ancestors, including the Māori world view and perspectives, Māori creativity
and cultural practices.’*
Defined by Landcare Research (2016b) as: ‘…‘the knowledge,
comprehension, or understanding of everything visible and invisible existing
in the universe’, and is often used synonymously with wisdom. In the
contemporary world, the definition is usually extended to include present-day,
historic, local, and traditional knowledge; systems of knowledge transfer and
storage; and the goals, aspirations and issues from an indigenous perspective.’

mauri

‘(noun) life principle, vital essence, special nature, a material symbol of a life
principle, source of emotions – the essential quality and vitality of a being or
entity. Also used for a physical object, individual, ecosystem or social group in
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which this essence is located.’*
ora

‘(noun) life, health, vitality’*
[Also ‘(verb) to survive / (stative) be alive, well, safe, cured, recovered,
healthy, fit, healed / (modifier) healthy, fit, well.’]*

pā

Various meanings, but in this case: ‘(noun) fortified village, fort, stockade,
screen, blockade, city (especially a fortified one).’*

Pākehā

‘1. (verb) (-tia) to become Pākehā – see 3 below; 2. (modifier) English,
foreign, European, exotic – introduced from or originating in a foreign
country;
3. (noun) New Zealander of European descent – probably originally applied to
English-speaking Europeans living in Aotearoa/New Zealand.’*

papa kāinga

‘(noun) original home, home base, village, communal Māori land – sometimes
written as one word, papakāinga.’*

rohe

‘(noun) boundary, district, region, territory, area, border (of land).’*
[Also ‘(verb) (-a) to set boundaries, set apart.’*]

rongoā

‘(noun) remedy, medicine, drug, cure, medication, treatment, solution (to a
problem), tonic.’*
[Also ‘(verb) (-tia) to treat, apply medicines’; ‘(verb) (-tia) to preserve.’*]

tangata whenua

‘(noun) local people, hosts, indigenous people of the land – people born of the
whenua, i.e. of the placenta and of the land where the people's ancestors have
lived and where their placenta are buried.’*
[Also ‘(verb) (-tia) to be natural, at home, comfortable’; ‘(verb) (-tia) to be
naturalised, acclimatise, established, adapted.’*]

taonga

‘(noun) property, goods, possessions, effects.’*
Also ‘(noun) treasure, anything prized – applied to anything considered to be
of value including socially or culturally valuable objects, resources,
phenomenon, ideas and techniques.’*

tikanga

‘(noun) correct procedure, custom, habit, lore, method, manner, rule, way,
code, meaning, plan, practice, convention, protocol – the customary system of
values and practices that have developed over time and are deeply embedded
in the social context.’*
[Also ‘(noun) correct, right’; ‘(noun) reason, purpose, motive’; ‘(noun)
meaning’.*]

tuna

‘(noun) eel of various species, including the long-finned eel (Anguilla
dieffenbachii) and short-finned eel (Anguilla australis)’*

waka

‘(noun) canoe, vehicle, conveyance’ *

whakaaro

‘(noun) thought, opinion, plan, understanding, idea, intention, gift’*
[Also ‘(verb) to think, plan, consider, decide’]*

whakapapa

‘(verb) (-hia,-tia) to recite in proper order (e.g. genealogies, legends, months),
recite genealogies’
Also ‘(noun) genealogy, genealogical table, lineage, descent’, e.g. to recite
genealogies regarding ‘terms of leadership, land and fishing rights, kinship and
status’*
[Also ‘(verb) (-hia,-tia) to lie flat, lay flat’; ‘(verb) (-hia,-tia) to place in layers,
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lay one upon another, stack flat.’*]
whakatauki

‘(noun) to utter a proverb’*
[Also ‘(verb) proverb, saying, cryptic saying, aphorism’*]

whanau

‘(noun) extended family, family group, a familiar term of address to a number
of people – the primary economic unit of traditional Māori society. In the
modern context the term is sometimes used to include friends who may not
have any kinship ties to other members.’*

* Quotes from Moorfield (2016) excluding notes about pronunciation and usage, and sometimes
excluding definitions extra to the word’s context in this thesis, e.g. the listing for ‘waka’ in Moorfield
(2016) contains six definitions covering a wide range of meanings & contexts; just one is included here.
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Abstract
This thesis explores perceptions of wetland health among individuals involved in the
management of wetlands in NZ. Other socially-oriented aspects of wetland health
including wetland management-related role/s, challenges, barriers, successes and
personal journeys are also explored.
Throughout NZ and internationally, there is increasing interest in improving the
management of wetlands, and in creating or restoring wetlands to replace those lost
through drainage and development. Such efforts include the International Convention
on Wetlands’ global promotion and support of the wise use and sustainable
development of wetlands. However, wetland ecosystems have been severely impacted
by historical drainage, and wetland loss and degradation continues today. Significant
management challenges exist, particularly in agricultural areas where water quality will
continue to decline and remnant wetlands to disappear without comprehensive,
collaborative action by all stakeholders to address environmental impacts and farm
more sustainably. Understanding the socially-oriented aspects of wetland health and
management including the perceptions of key stakeholders is important for agencies
trying to maximise the effectiveness of policy implementation and uptake of innovative
wetland management techniques.
This mixed methods study collected data from over 60 wetland managers in NZ through
semi-structured interviews, a photo elicitation activity, an electronic survey, and media
analysis. Socially-oriented aspects of wetland ecosystem health were explored including
wetland managers’ perceptions of wetland health and the key indicators they use to
determine health; wetland management role/s; key wetland-related challenges, barriers,
successes and personal journeys. Thematic outcomes of the study indicate that wetland
managers derive a range of monetary and non-monetary benefits from wetland
ecosystems and perceive them to be key settings for human health and well-being,
including in relation to personal ‘sense of place’, whakapapa and connection to nature.
The study findings also demonstrate the complexity of the wetland manager’s role and
the versatility and persistence required of the diverse individuals involved in wetland
management and restoration throughout NZ.
In addition, study participants’ responses and relevant literature indicate that political
will to implement real change in wetland management is lacking in NZ. This is out of
step with the will of wetland managers, as shown by the study findings, and the
1

environmental concerns and values of the NZ public. This thesis shows that effective
action to improve wetlands and water bodies as settings for human health and wellbeing will have the support of wetland managers and many New Zealanders. Study
participants considered that decision makers must more actively address the link
between land use change and water quality, and overcome the inconsistencies and
ineffectiveness that currently exist in wetland and water-related policy and legislative
mechanisms, in order to halt wetland loss and degradation. This may be achieved
through improved resourcing and the development of more effective legislative and
regulatory frameworks, to be implemented consistently throughout all regions. Such
frameworks are needed to support sustainable, integrated and innovative action at
landscape-scale to protect, manage and restore wetlands and water bodies. These are not
NZ-specific issues, and cross-sectoral, integrated responses to wetland degradation are
urgently required worldwide; such efforts should be adopted along the lines of the wise
use principles and technical guidelines adopted by the Parties to the Convention on
Wetlands.

2

1.
Introduction

3

1. Introduction
This chapter introduces the research issue addressed by this study, details the research
question and study area and describes the research paradigm and theoretical constructs
within which the study was developed. With reference to key literature, justification is
provided for the research questions and research approach. The key study concept of
wetland health, which is derived from the broader concept of ecosystem health, is
briefly described along with the NZ wetland management context of this study. In
Chapter 2, the theoretical framework for this study is described in more detail, including
the related constructs of ecosystem health and EcoHealth, and the NZ wetland
management context.
Wetlands are a vital part of our life support system. From small ponds and marshes to
huge floodplains, lakes and groundwater aquifers, wetlands provide some of the most
basic requirements for human health and well-being including freshwater, nutritious
food, flood regulation, disease control, nutrient cycling and other vital ecosystem
services (Finlayson & Weinstein, 2008; Finlayson et al., 2005a; MA, 2005a). Yet,
wetlands continue to be perceived negatively by many (Horwitz & Finlayson, 2011a)
and degraded or destroyed at an unsustainable rate (Gardner et al., 2015; Corvalan et al.,
2005).
Throughout the Oceanic nations of New Zealand (NZ) and Australia, and
internationally, there is increasing interest in improving the management of wetlands,
and in creating or restoring wetlands to replace those lost to drainage and development.
Such efforts include the International Convention on Wetlands’ global promotion and
support of the wise use and sustainable development of wetlands (Finlayson, Davidson,
Pritchard, Milton & MacKay, 2011). In NZ, this is a major challenge as wetland
ecosystems, once widespread and highly diverse, have been severely impacted. Over
90% of NZ wetlands have been destroyed during the past 150 years, one of the highest
rates of loss in the world (Myers, Clarkson, Reeves & Clarkson, 2013; Peters &
Clarkson, 2010; Hunt, 2007), causing ‘a land of forests and shade’ to become ‘a land of
open pastures and towns’ (Ministry for the Environment (MfE), 1997, p. 2). The health
of remaining NZ wetlands is being adversely affected by various pressures including
sedimentation, invasive species and declining water quality (Myers et al., 2013; NZ
Freshwater Sciences Society, 2013; Bodmin, 2010). In an effort to address these issues,
diverse stakeholders in land and water management are collaborating with the aim of
being ‘less confrontational, more collaborative, and more effective’ (Land and Water
4

Forum, 2012), for example in addressing issues surrounding water supply, water quality
and water use (Land and Water Forum, 2016, 2015, 2010; MfE, 2013a, 2013b), and
undertaking large-scale restoration programs (Guardians Establishment Committee,
2011; Waikato River Authority, 2013; Hughey, Johnston, Lomax & Taylor, 2013;
Robertson & Suggate, 2011). Future efforts by managers to improve wetland
monitoring and management will be assisted by the development in recent years of
wetland condition indices for NZ wetlands (Myers et al., 2013; Peters & Clarkson,
2010), linkages between cultural and scientific indicators of stream health (Harmsworth,
Young, Walker, Clapcott & James, 2011; Harmsworth & Tipa, 2006; Tipa & Teirney,
2003), monitoring techniques including community-based monitoring (Clarkson, 2010),
and improved mapping and classification of wetland extent, past and present (Ausseil,
Chadderton, Gerbeaux, Stephens & Leathwick, 2011; Ausseil, Gerbeaux, Chadderton,
Stephens, Brown & Leathwick, 2008).
Simultaneously, the concept and language of ‘ecosystem health’ is increasingly being
incorporated into management programs and ecological policy in NZ and around the
world (MfE, 2013a, 2013b; Horwitz, Finlayson & Weinstein, 2012), although there is
considerable variation in descriptions and definitions of the term (Lackey, 2001).
Practitioners of the related, emerging paradigm of EcoHealth seek to incorporate
interdisciplinary, socially-oriented ecosystem approaches to human health, including a
visionary aspect: ‘what can be?’ (Brown, 2007a; Max-Neef, 2005). At a global scale,
the International (Ramsar) Convention on Wetlands has used the slogan ‘healthy
wetlands: healthy people’ to help promote the wise use of wetlands (Horwitz et al.,
2012; Finlayson et al., 2011; Finlayson & Weinstein, 2008), and has defined the
ecological character of wetlands to include ecosystem services (benefits that support
human well-being) as well as biodiversity. This means that wetland managers need to
maintain or restore not only the biophysical attributes of wetlands but also the services
that wetlands provide, and which help to support human health (Horwitz & Finlayson,
2011a; Corvalan, Hales & McMichael, 2005).
Ideally, for effective management and wise use of wetlands, managers must reach some
agreement on what is a ‘healthy wetland’, for otherwise ‘there is no agreement on the
nature of the environment and on the status of its health, and therefore its needs’
(Lukasiewicz, 2011, p. 226). Differing perceptions among stakeholders, e.g. indigenous
managers, farmers, community groups and agency staff, has implications for wetland
inventory, monitoring and management (W. Barbour, pers. comm., 2012; Hughey, Kerr
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& Cullen, 2010; Durpoix, 2010; Finlayson & Weinstein, 2008; Finlayson, Bellio &
Lowry, 2005). Understanding the perceptions of key stakeholders is important for
agencies trying to maximise the effectiveness of policy implementation (Bryan,
Grandgirard & Ward, 2010) and uptake of innovative management techniques, for
example to mitigate the impacts of climate change (Barnes & Toma, 2012) or
overfishing (Bunce, Rodwell, Gibb & Mee, 2008), or to improve sustainability in the
agricultural sector (Durpoix, 2010; Bewsell, Monaghan & Kaine, 2007). However, there
has been very little research into people’s perceptions of wetland health, wetland
managers or otherwise, and this has been identified as an area needing further study
(Hughey, Kerr & Cullen, 2010; Dobbie, 2009).
This study explored perceptions and other socially-oriented aspects of wetland health
among individuals in NZ who were actively managing wetlands and/or influencing the
management of wetlands; these participants are identified throughout the thesis as
‘wetland managers’. Available information on wetland health and threats was
considered, along with the current biophysical condition of NZ wetlands, past and
current wetland management practices, and the potential implications of the study
findings for wetland management in the future. This research was conducted within the
related theoretical constructs of ecosystem health, a framework increasingly utilised by
ecologists and land managers around the world (Horwitzet al., 2012), and EcoHealth, a
related transdisciplinaryparadigm urging transgenerational change in the way we view
and utilise natural, social and cultural capital (Charron, 2012a; Charron, 2012b; Brown,
2007a; Max-Neef, 2005). The study findings contribute to the collective body of
knowledge about socially-oriented aspects of wetland health and wetland management.
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1.1 Research question
Within the context of wetland management in NZ, the following research question
concerning wetland health was explored:
 How do wetland managers perceive wetland health?
To further direct the research and ensure this question was fully explored, the following
four sub-questions were addressed:
1. What are the current perceptions of wetland health?
2. How do wetland managers differentiate between healthy and unhealthy
wetlands and what indicators do they use?
3. What are the past and current management and monitoring practices for
wetlands?
4. What are the implications of the research findings for the future management
of wetlands?
For the purposes

of

this

research, ‘wetland managers’ were

defined as

individuals/groups who are actively managing wetlands, and/or influencing the
management of wetlands. These included key decision makers such as government
agency staff at national, regional and local levels, academics, indigenous leaders,
farming organisations, non-government lobbyists, members of community groups, and
wetland site managers, including farmers conducting wetland restoration on their
properties and tangata whenua restoring wetland sites on Māori Trust lands. Working
definitions for other key terms including ‘perceptions’, ‘wetland’ and ‘health’ are
provided in section 1.5.
1.2 Study area
This study was conducted in New Zealand (Figure 1), an archipelago of two main
islands and diverse smaller ones totalling some 268,670 square kilometres, located on
the collision point of the Indo-Australian plate and the Pacific plate south-east of the
Australian continent. Due to their geographic location, the islands of NZ are narrow and
mountainous, subject to an unpredictable maritime climate which precipitates snow and
rain upon the mountain tops and sends water flowing to the lowland plains and out to
sea via the numerous estuaries and fjords comprising a large part of NZ’s complex,
15,000-kilometre coastline.
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Figure 1. Map of New Zealand showing major population centres & geographical position in south
Pacific [inset].

New Zealand has a population of approximately 4.47 million, three-quarters of whom
reside in the North Island (also known as Te Ika-a-Maui, its Māori name), including 1.5
million in the densely-populated Auckland region. The remainder of the population live
predominantly on the more rugged and mountainous South Island (Te Waipounamu)
with a few, relatively isolated settlements on smaller islands. Administratively, NZ is
divided into 16 regional council areas and 67 territorial authority areas united under the
umbrella of a single chamber, democratically-elected, constitutional monarchy
government often colloquially referred to as ‘central government’, which is based in
Wellington.
As various administrative differences and, to some extent, differences in perception
exist across regional political boundaries in NZ (Hughey, Kerr & Cullen, 2010; Dawson
& Henshaw, 2008), and in order to capture any differences in wetland management
approaches across the country, this research was conducted from a national perspective
and participants drawn from as many regions throughout NZ as logistical and financial
constraints allowed.
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1.3 Theoretical framework
This study was a qualitative exploration with a largely inductive approach, conducted
primarily within an interpretivist paradigm. The study was developed within the
construct of a socially-oriented approach to ecosystem health, specifically wetland
health, and influenced by the related theoretical construct of EcoHealth. Components of
the study designed to examine perceived barriers to social and environmental change
were influenced by the radical humanist paradigm.
This research was conducted with a primarily inductive approach due to the exploratory
nature of the study. With this approach, inferences and observations are drawn from the
data and one or more theories derived from the research process, built ‘from the ground
up’ (Neuman, 1997, p. 46), in comparison to the deductive approach in which the study
is designed around, or intended to test an existing theory. Inductive studies produce
theory as an outcome of research, drawing ‘generalizable inferences out of
observations’ (Bryman, 2012, p. 26), although Bryman (2012) noted that the distinction
between inductive and deductive strategies is not clear-cut; some elements of deduction
may be contained within inductive studies, and some theory used, at least as a
background, in qualitative studies.
Similarly, this exploratory thesis fits within the epistemology known as Interpretivism,
in which the social researcher endeavours to interpret the way in which a particular
social group interprets the world around them and then to place those interpretations
within a social scientific frame (Bryman, 2012). However, as epistemological principles
and research practice ‘do not necessarily go hand in hand in an unambiguous manner’
(Bryman, 2012, p. 32), some epistemological ambiguity may exist.
In terms of social ontology, or the nature of social entities through which this thesis is
oriented, this thesis is most closely aligned with the Constructionist ontology. In
Constructionism, social phenomena are viewed as outcomes of social interaction and
considered to be in constant state of revision (Bryman, 2012; Jones, Torres & Arminio,
2006). Jones and colleagues (2006) described the constructionist researcher as an
interpreter seeking to gain understanding rather than remaining objective and distanced
(objectivist), or striving to influence change (subjectivist). Within the constructionist
framework, it is not possible for the researcher to be entirely objective for they are
considered a co-constructor of truth, part of the journey towards understanding of the
topic being explored. They share a relationship with the participant during the research
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process (Jones et al., 2006). Constructionism dovetails with the inductive, exploratory
nature of this study and its research questions, although it is noted that the researcher
has spent some years conducting objectivist environmental research and this has
influenced the data collection and analysis.
Constructionism is also compatible with the subjectivist paradigms endorsed by Burrell
& Morgan (1979); a ‘paradigm’ being a conceptual framework which helps researchers
to direct their research, and a particular way in which the researcher views the world
(Burrell & Morgan, 1979). Kuhn (1970) clarified his interpretation of the word
‘paradigm’ as ‘the entire constellation of beliefs, values, techniques and so on shared by
the members of a given community’ (Kuhn, 1970, p. 175), and a description of
exemplars accepted by particular communities of scientists within ‘good’ or ‘normal’
scientific practice (Willmott, 1993, p. 709). Burrell & Morgan (1979) endorsed four
mutually-exclusive paradigms as ‘four views of the social world based upon different
meta-theoretical assumptions with regard to the nature of science and society’ (p. 24).
These four were the functionalist, interpretive, radical humanist, and radical structuralist
paradigms, presented within a framework which took into account major theoretical
positions in sociology, psychology, politics, philosophy and economics. A key
suggestion within this work was that social researchers, either implicitly or explicitly,
carry with them into their discipline various assumptions about the nature of the social
world, and how it may be researched (Hassard, 1991; Burrell & Morgan, 1979). Hassard
(1991) summarised this as follows:
‘Assumptions are made about: ‘the very essence of the phenomena under study’
(ontology), ‘the grounds of knowledge’ (epistemology), ‘the relationships
between human beings’ (human nature), and ‘the way in which one attempts to
investigate and obtain “knowledge” about the “real world”’ (methodology).’
(Hassard, 1991, p. 276)

Assumptions were categorised into the objectivist approach (independent and objective,
the functionalist and radical structuralist paradigms) or subjectivist approach (relating to
personal perspective and experience, the interpretive and radical humanist paradigms).
Burrell and Morgan (1979) argued that these four paradigms had sufficient
differentiation between them that they should be considered ‘contiguous but separate’,
distinct entities (p. 23). Willmott (1993) subsequently argued that this ‘paradigm(atic)
mentality’ (p. 683) effectively polarised the subjective and objective approaches to
science and that rather there is a ‘practical indivisibility’ between the two dimensions
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and continuity exists (Willmott, 1993, p. 709). This inter-disciplinary thesis has been
influenced by both approaches.
Nevertheless, as this study was a primarily qualitative exploration of wetland managers’
perceptions and other socially-oriented aspects of wetland health, it may be considered
as most comfortably fitting within the subjectivist approach. As the study sought to
explore human perspectives and to understand the world from the individual’s
viewpoint, in this case in relation to wetland health, the research sits predominantly
within the interpretivist paradigm. This paradigm has its intellectual roots in the work of
early German idealists and was further shaped by the work of Dilthey, Weber and
Husserl

(Burrell

&

Morgan,

1982,

p.

234).

It

includes

the

experiential

phenomenological approach, ‘the study of lived experience’ (Pernecky & Jamal, 2010,
p. 1056), which uses largely qualitative research methods to explore the experiences of
individuals and the ways in which meaning is developed from social interactions
(Schutz, 1967). Through this process, experience is transformed ‘into consciousness,
both individually and as shared meaning’ (Spiers, 2010, p. 97).
The components of this research relating to perceptions of wetland health are embedded
within the interpretivist paradigm; these include the exploration of what is a ‘healthy’ or
‘unhealthy’ wetland, how wetlands are perceived to contribute to human well-being,
what monitoring and management actions wetland managers are undertaking, and why.
To add depth to these insights, both quantitative and qualitative information was sought
about the indicators wetland managers use to determine wetland health, the current
status of wetlands, and past and current wetland management practices in NZ.
Furthermore, the study explored the social constraints perceived by wetland managers
trying to effect environmental change, perceived barriers to social and environmental
change, and potential ways to overcome them. This final component of the study may
be considered to be embedded within the radical humanist paradigm, for it endeavoured
to define the ‘limitations of existing social arrangements’ (Hassard 1991, p. 291) and to
explore how humans can transcend their ‘alienation’ through linking thought and action
(Morgan, 1980). For this study, the word ‘alienation’ may be interpreted as reference to
the widespread misunderstanding or ignorance of the ‘fundamental relationship between
wetland ecosystem health and human health’ (Finlayson & Weinstein, 2008, p. 24) and
the deterioration in both which has occurred due to poor wetland management. Issues
can arise when people working to improve and/or manage wetlands have different
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perceptions of environmental health (Lukasiewicz, 2011), and it is through this lens that
the research questions have been derived.
This thesis is underpinned by the large body of theoretical knowledge relating to the
complex, causal relationships between people’s attitudes and beliefs and behaviours,
particularly those factors underpinning the translation of intention into action. These
include theories concerning self-efficacy (Bandura, 1977), reasoned action and planned
behaviour (Ajzen, 1991; Ajzen, 1985; Fishbein & Ajzen, 1975). While not explored
specifically in this study, such theories have relevance, for example, to wetland
managers’ translation of their intentions concerning the improvement of wetland health
into on-ground management actions, and the ‘people-centred approach’ required to
improve wetland health and management globally (Horwitz et al., 2012).
1.4 Key concepts
This study has been developed within the related theoretical constructs of wetland
ecosystem health and EcoHealth, and in the context of wetland management in NZ.
Overarching this context is the need for more effective wetland management globally
and the widespread, pressing implications for humanity of continued wetland
degradation.
The theoretical concept of wetland health is derived from the broader concept of
ecosystem health (Jørgensen, Costanza & Xu, 2005; Costanza, Norton & Haskell,
1992), described and discussed in Chapter 2. In brief, the idea of ‘ecosystem health’
emerged in the late 1980s in an effort to diagnose the health of an ecosystem, the cause
of ‘ailments’ in unhealthy systems, and to help suggest the best ‘cure’ to restore the
ecosystem (Jørgensen, Costanza & Xu, 2005). An early definition of the concept
suggested the key factors of homeostasis, absence of disease, diversity or complexity,
stability or resilience, vigor or scope for growth, and balance between system
components (Costanza, Norton & Haskell, 1992) should be considered simultaneously
when assessing ecosystem health.
Various approaches have since been taken in the assessment of ecosystem health
(Horwitz & Finlayson, 2011a). Jorgensen et al. (2005) emphasised that, to implement
the idea of ecosystem health assessment, an understanding of the ecological indicators
most suitable for any given circumstance is required; some general indicators will be
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useful in almost every assessment, while additional problem-specific and ecosystemspecific indicators may be selected as necessary.
The concept of ecosystem health has gained popularity worldwide, perhaps because of
the apparently straightforward metaphor – applying the notion of human health to
ecosystems. However, its definitions are varying and ambiguous and the policy-related
consequences of its adoption by governments and others may be far-reaching (Lackey,
2001).
While the concept of ecosystem health is increasingly being adopted by biophysical
scientists and resource managers in an effort to describe the health of ecosystems and
the services they provide for humans, the related theoretical construct of EcoHealth
takes the notion a step further, promoting integrative approaches to key issues and
challenges relating to ecosystems, health, and society (Hallström, Guehlstorf & Parkes,
2015). EcoHealth practitioners recognise direct links between the health of ecosystems
and the health of people, and encourage the development of transdisciplinary
mechanisms for engaging communities to improve the utilisation of natural, social and
cultural capital, now and for the benefit of future generations (Charron, 2012a; Brown,
2005; Brown 2007a; Max-Neef, 2005). As Hallström and colleagues (2015) noted,
responsibility for population health improvement often lies outside the health sector.
Therefore, innovative, intersectoral and integrated approaches are required to identify
and forge connectivity and convergence between the traditional administrative, sectoral,
disciplinary and knowledge-based ‘silos’ of society, health, and environment.
The field of EcoHealth encapsulates diverse and rapidly evolving efforts across the
ecological-social-health complex (Hallström et al., 2015) including emergent,
transdisciplinary approaches to science, education and practice (Charron, 2012a; Brown,
Harris & Russell, 2010). One such contribution is the social or collective learning spiral,
described by Brown (2008; 2007a) (Figure 2), which links theory with practice and
effective mechanisms for change (P. Horwitz, pers. comm., 2013). The spiral (Fig. 2) is
derived from Kolb’s experiential learning style theory (Kolb, 1984; Kolb, Rubin &
McIntyre, 1974) and has conceptual relevance for this study.
The social learning spiral is described by Keen, Brown & Dyball (2005) as a repeating
cycle of four stages, each facilitating long-term learning and reconcilement of different
interests and knowledge. Through the spiral, practitioners may question, ‘What should
be?’ (principles/ideals), ‘What is?’ (facts about people & place), ‘What could be?’
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(potential/ideas), and ‘What can be?’ (practice/actions). These outcomes are linked to
comprehensive actions to improve sustainability and human health: ‘Describe’,
‘Design’, ‘Do’, and ‘Develop’ (Fig. 2).
Figure 2. Social learning spiral.
(Adapted from Brown, 2008)

As a tool for collective thinking and action, the spiral (Fig. 2) facilitates an integrative
and collective learning pattern and may be used to achieve collective social change
towards sustainability (Brown 2008; 2007a; 2007b). The effectiveness of such efforts
relies on inclusive and cooperative relationships between communities and government
agencies, with community empowerment and transformation being key objectives in
EcoHealth research and practice (Charron, 2012a).
The need for effective tools for transformative change becomes apparent when the
complex links between social, economic and ecological processes are recognised and
considered. When wetland ecosystems are degraded or lost, the consequences to human
health can be wide-ranging and serious (Corvalan et al., 2005; Millennium Ecosystem
Assessment, 2003). When ecosystem health declines and the functions of an ecosystem
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become impaired, especially those functions vital to sustaining the human community,
the relationship between ecosystem health and human health becomes clear (Horwitz &
Finlayson, 2011a). Social and economic issues and the environment are interlinked
(United Nations Environment Programme, 2007), and the type and extent of change
within ecosystems can become critically significant (Rapport, Costanza & McMichael,
1998). Concerningly, this process of decline is occurring in wetlands worldwide, and
more quickly than in other ecosystems (Millennium Ecosystem Assessment, 2005a).
Wetlands are part of humanity’s life support system and provide some of our most basic
requirements of human health including clean freshwater and food. As Horwitz &
Finlayson (2011a) noted, there are ‘many direct and indirect consequences for people
when wetlands have been disrupted’… and ‘no question that human well-being in
general – and human health in particular – will be compromised with wetland
degradation’ (p. 684). The consequences of decline in wetland health can include
shortage of food and malnutrition, increased incidence of and susceptibility to infectious
diseases, microbial and other contamination of water supplies, and the disruption of
important wetland services such as nutrient cycling and flood or storm surge protection
(Corvalan et al., 2005). There are also paradoxical situations where people are adversely
impacted when dealing with wetlands (Finlayson & Horwitz 2015a), and the importance
of these situations cannot be under-stated. However, the benefits derived by people from
healthy wetlands are complex and previously under-recognised, and the analyses from
the Millennium Ecosystem Assessment (2005a), for example, demonstrate the
substantial losses that have occurred when wetlands have been degraded.
Despite the demonstrated links between social and economic issues and wetlands, well
over half (perhaps over 70%) of the original extent of wetlands worldwide have been
polluted, burnt, grazed, drained, ‘reclaimed’ and otherwise degraded during past
centuries (Davidson, 2014; Spiers 1999; Finlayson & Spiers, 1999). In some countries,
including NZ, the percentage of wetlands lost is much higher (Ausseil et al., 2011;
Hunt, 2007; Finlayson & Spiers, 1999). Wetlands continue to be degraded or destroyed
globally at a rate which is considered unsustainable, impacting human health and
seriously affecting the availability of crucial resources to current and future generations
(Gardner et al., 2015; Ford, Graham & White, 2015; Corvalan et al., 2005). Worldwide,
organisations and individuals are currently grappling with the largely ‘subjective
concept’ of wetland health (Finlayson & Weinstein, 2008, p. 24), and how best to
improve recognition of the vital and yet undervalued relationships between the well15

being of people and their environment (Horwitz & Finlayson, 2011a). This study makes
a contribution to these efforts through the exploration of socially-oriented aspects of
wetland health and management, including wetland managers’ perceptions of wetland
health.
1.5 Definition of terms
In the words of a traditional Māori whakatauki (proverb), ‘Ko te reo / te taikura / o te
āomarama’… ‘language is the key to understanding’. In order to provide clarity as to
their use, definitions for key terms within the research questions are provided here,
specifically the terms wetland, health, perceptions, and a brief discussion of the term
wetland manager. Key Māori terms used in this thesis are provided in Table 1 alongside
their translated English meanings.
1.5.1 Definition of ‘wetland’
A relative newcomer to common nomenclature in NZ and elsewhere, the word
‘wetland’ is a descriptor given to a particular ecosystem type originally described by
English cartographers of NZ as ‘swamps’ and by Māori as repo, their most commonly
used name for swampy habitats (Hunt, 2007). There are a number of wetland
classification systems used around the world (Gerbeaux, Finlayson & van Dam, 2016);
the International Convention on Wetlands (Ramsar, Iran, 1971) defined wetlands
broadly, as follows:
‘For the purpose of this Convention wetlands are areas of marsh, fen, peatland
or water, whether natural or artificial, permanent or temporary, with water that
is static or flowing, fresh, brackish or salt, including areas of marine water the
depth of which at low tide does not exceed six metres.’
(Secretariat for the Convention on Wetlands, 2014: Article 1.1)

This definition is further expanded with the following Article:
‘...may incorporate riparian and coastal zones adjacent to the wetlands, and
islands or bodies of marine water deeper than six metres at low tide lying within
the wetlands.’
(Secretariat for the Convention on Wetlands, 2014: Article 2.1)

Under this definition, such diverse habitats as alpine tarns, peatlands, geothermal pools,
floodplains, rivers and lakes, salt marshes, coastal estuaries and lagoons, shorelines,
dune systems, mangroves and coral reefs, and constructed wetlands including shrimp
ponds, excavation pits, reservoirs, canals and drainage ditches all come under the
banner of ‘wetlands’ and are therefore of interest to the Convention. This broad
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definition of wetlands, known popularly as the ‘Ramsar definition’, is widely used
among member countries of the Convention (Finlayson, 2012) although not universally
accepted by the scientific community (Boon & Lee, 2005). Within NZ, some scientists
and wetland managers have adopted the Ramsar definition, however government
agencies tend to utilise a narrower definition that is without reference to a specific water
depth (Hunt, 2007). Johnson & Gerbeaux (2004) provided a classification system for
NZ wetlands, while noting the many challenges that exist in defining and classifying
wetlands, and loosely defined them as lands with an abundant supply of water lying at
the interface between land and water, and where land meets streams, rivers, lakes, and
estuaries. Myers, Clarkson, Reeves & Clarkson (2013) defined wetlands similarly. In
their landmark mapping project of NZ wetlands, Ausseil et al. (2011) defined wetlands
in accordance with the earlier classificatory work by Johnson and Gerbeaux (2004) and
Sorrell and Gerbeaux (2004), namely:
‘...permanently or intermittently wet areas, shallow water or land ⁄water
margins that support a community of plants and animals adapted to living in wet
conditions’
(Ausseil et al., 2011, p. 143).

A key piece of NZ environmental legislation is the Resource Management Act (1991)
(NZ Government 2016). This plays a pivotal role in issues such as restrictions on use of
land, certain uses of the beds of rivers and lakes, restrictions relating to water, discharge
of contaminants into environment, and ‘duty to avoid, remedy or mitigate adverse
effects’ (New Zealand Government, 2014a, p. 2). The Resource Management Act
(RMA) contains a wetland definition very similar to Ausseil et al. (2011), namely:
‘permanently or intermittently wet areas, shallow water, and land water margins that
support a natural ecosystem of plants and animals that are adapted to wet conditions’.
Within this Act, the word ‘lake’ is separately defined as ‘a body of fresh water which is
entirely or nearly surrounded by land’, and the term ‘water body’ as ‘fresh water or
geothermal water in a river, lake, stream, pond, wetland, or aquifer, or any part
thereof, that is not located within the coastal marine area’ [bold type not in original].
The term ‘coastal marine area’ is similarly provided with its own definition, with no
reference to the word ‘wetland’ within it.
The significance of the RMA for people working to protect, manage, conserve or utilise
NZ wetlands, including regional council staff, may be a key reason for the fairly narrow
wetland definition in common usage by the participants in this study (see Chapter 3,
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section 3.5 for details). From a methodology perspective, as the Ramsar definition
diverges so widely from the wetland definitions most commonly used in NZ, it became
apparent early on in this study that there was the potential for confusion among research
participants about the actual focus of this study. Therefore, in the interests of effective
communication, the scope of the definition was explained to participants as being
inclusive of ‘wetlands’, ‘lakes’ and ‘water bodies’ as per the RMA definitions for those
terms, with the additional inclusion of estuaries in view of their close links with
freshwater streams and rivers. Wholly marine systems such as rocky shores, dune
systems, mangroves and reefs were not included in this research.
1.5.2 Definition of ‘health’
This thesis uses the word ‘health’ primarily within the ecosystem context, with a
particular focus on the health of wetlands, or ‘wetland health’. The word ‘health’ is
derived from the Old English hǣlth, of Germanic origin, and is related to ‘whole’. It is
described within the Oxford Dictionary as ‘Noun [mass noun] 1. The state of being free
from illness or injury: he was restored to health [as modifier] : a health risk.’ The word
also relates to ‘a person’s mental or physical condition’ and forms the commonly used
expression, ‘your health’ or ‘your good health’ (Oxford University Press, 2014). The
word ‘health’ is considered synonymous with ‘healthiness’, ‘well-being’, ‘robustness’,
‘strength’, ‘vigour’ and ‘soundness’ (Oxford University Press, 2014), words which may
be used to describe the state of humans and individuals of other species but are also
applied to other concepts including the components of ecosystems, and human, plant or
animal communities (Pittock, Finlayson, Gardner & McKay, 2010; Finlayson, D’Cruz
& Davidson, 2005; Costanza, Norton & Haskell, 1992).
In relation to the term ‘ecosystem health’, the word ‘health’ can be applied in a series of
tiers, each tier nested within the next, the tiers being ‘the health of an individual, the
health of a population, the health of an ecosystem’ (Horwitz & Finlayson, 2011a,
p. 680). Human health is influenced by the various services provided by ecosystems
including provision of food, fresh water, clean air, fibre and energy sources. The
capacity of ecosystems such as wetlands to provide these services decreases when the
ecosystem is degraded, with potentially serious health consequences for all associated
species (MA, 2005b; Finlayson et al., 2005a). It is predominantly within the ecosystem
context that the word ‘health’ is used in this thesis. The thesis also engages with the
nested (multi-tiered) nature of human health and well-being, with human individuals
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nested within populations within ecosystems. Wetland ecosystems are framed as
fundamental for human well-being, a positive health framing which recognises the
positive or healthy attributes and assets of ecosystems and facilitates the exploration of
links between humans and ecosystems (Cole, Eyles, Gibson & Ross, 1999). In support
of this framing, the World Health Organization (WHO)’s Ottawa Charter listed ‘a stable
ecosystem’ and ‘sustainable resources’ among the fundamental conditions and resources
required for human health (WHO, 1986).
In summary, the word ‘health’ is used predominantly in this thesis to refer to ‘wetland
health’, within the ecosystem tier of the ecosystem health construct (Horwitz &
Finlayson, 2011a). Links between wetland health and human health and well-being are
explored (Chapter 4, section 4.2.9). A brief exploration of how and why wetland
managers used the word ‘health’ to describe wetlands, if at all, and other words they
used that they considered related or synonymous is also included (Chapter 5, section 5.2
& 5.3).
1.5.3 Definition of ‘perceptions’
‘Perception’, a late Middle English noun from the Latin ‘perceptio’ and the verb
‘percipere’, is defined as ‘the ability to see, hear, or become aware of something
through the senses.’ More specifically, it is ‘the neurophysiological processes, including
memory, by which an organism becomes aware of and interprets external stimuli’
(Oxford University Press, 2014). The percipient is guided by cognition, affect and
memory during a perceptual transaction, actively selecting sensory stimuli ‘from the
myriad in their surrounding environment’ then classifying and interpreting them on the
basis of ideas, beliefs and values previously associated with them, thereby forming a
‘known environment’ (Dobbie, 2009, p. 44). Development of theory and modelling of
human perceptions of environment since the 1970s (Gibson, 1979; Ittelson, Proshansky,
Rivlin & Winkel, 1974; Ittelson, 1973) has led to the suggestion that interactions
between humans and landscapes give rise to aesthetic experiences which can transform
both the human and the landscape, and thus ecosystems, over time (Gobster, Nassauer,
Daniel & Fry, 2007). Key factors influencing the perception of landscape may be
grouped into human phenomena – cellular/hormonal systems, physiological and
psycho-physiological processes, knowledge-cognitive processes, socio-cultural systems
and philosophical-ethical values – and environmental phenomena such as globalclimate, hydro-geological and ecological processes, habitats/ecosystems, organisms and
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soil-chemical processes. The humans and the environment are described in this model
by Gobster et al. (2007) as discrete but interacting sets (Figure 3).
Figure 3. Humans and the environment: A model.
(Adapted from Gobster et al., 2007)

The meaning ascribed to a particular landscape or ecosystem during the process of
perception is mediated through the physical attributes of the place along with the
cultural, social and historical experiences of the percipients themselves. Discussion
continues among researchers about the relative importance of each of these components
within the process of conferring meaning, however the outcome is that any physical
place may be perceived in multiple ways (Stedman, 2003; Décamps, 2001; Greider &
Garkovich, 1994; Ryden, 1993). For this study, it was accepted that research
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participants will apply their personal suite of cultural, social and historical experiences
to their perceptions of wetland health.
1.5.4 Definition of ‘wetland managers’
For the purposes

of

this

research, ‘wetland managers’ were

defined as

individuals/groups who are actively managing wetlands and/or influencing the
management of wetlands. Research participants included key decision makers,
academics, indigenous leaders, members of community groups, and wetland site
managers including farmers. For the sake of brevity, and while noting that differences in
their management-level and the type or scale of involvement exist, these individuals are
described collectively within this thesis as ‘wetland managers’ and sometimes, perhaps
more accurately, ‘wetland managers and those influencing wetland management’.
It is difficult to define the term ‘wetland manager’ because the range of people who
identify themselves as wetland managers is very broad and they are a somewhat
disparate group (C. Prietto, pers. comm., 2012). The membership of the North Americabased Association of State Wetland Managers (ASWM), for example, includes wetland
professionals, educators, wetland enthusiasts and diverse others including indigenous
nations, federal agencies and non-profit partners (ASWM, 2014). However, wetland
managers may be categorised according to their day-to-day responsibilities for
wetlands, beginning with wetland site management and on-ground community activities
ranging upwards through catchment and basin-scale managers to nation-wide
management and finally global-scale (C. Prietto, pers. comm., 2012; van Boven, 2007).
In an effort to capture some of this information about managers in this study, the study
methods provided several opportunities for research participants to describe their role in
relation to wetlands and the level/s at which they operated. As Chapter 3 details, the
demographic form for interview participants included several questions about their
connectedness, day to day, with wetlands, and the scale at which they conducted work
activities, i.e. site-level, regional, national, and/or international. In addition, participants
were categorised and coded to maintain anonymity; with the exception of a ‘Māori’
category created to help ensure that this key indigenous group was adequately
represented during sampling, these codes reflected participants’ diverse wetland
management-related role/s: wetland site manager (including farmers), academic
(including scientists, policy advisors), decision maker (including government and
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council employees at local, regional and/or national level), non-government
organisation/company/Trust, and community group.
1.5.5 Key Māori terms and their translated meanings
The Māori language (te reo Māori) evolved in Aotearoa over several hundred years,
developing many dialects, and was the predominant language spoken in Aotearoa/New
Zealand up to the early 19th century. Over the next century and a half, as the number of
English speakers increased in New Zealand, the Māori language was officially
discouraged, suppressed in schools, and largely marginalised to Māori communities
(Ministry for Culture and Heritage, 2017; Te Puni Kōkiri, 2017). Public petitioning and
a revival of Māori language and culture in the 1970’s led to the first officially bilingual
schools and a range of Māori language recovery programs (Ministry for Culture and
Heritage, 2017; McCaffery, 2015). Since the adoption of the Māori Language Act 1987,
Te Reo Māori has had official status in New Zealand, alongside English and New
Zealand Sign Language. Key terms from Te Reo Māori used in this thesis are provided
in Table 1 alongside their translated English meanings. Most have been obtained from
Moorfield (2016) and cross-checked with local speakers of Te Reo Māori. Significant
effort has been made to ensure these translations are correct, with any errors or
omissions being inadvertent.
1.6 Justification for study
Globally, wetland ecosystems are affected by the ‘fundamental and persistent problem’
of land degradation, as human activities cause soil erosion, nutrient depletion, salinity,
and disruption of biological cycles (UNEP, 2007, p. 82). Related impacts occur as a
consequence of infrastructure development and wetland conversion, invasive species,
sedimentation, eutrophication and pollution, and a dramatic increase in water
withdrawals for irrigation in recent decades (UNEP, 2007; Finlayson et al., 2005a). The
overall toll of wetland degradation and loss may be described as ‘death by a thousand
cuts’ and is manifested in the rapid deterioration of populations of coastal and
freshwater species which are declining faster than any other species (Finlayson et al.,
2005a). Increased demand for resources, e.g. due to population growth, is putting
ecosystems under pressure worldwide (Falkenmark, Finlayson & Gordon, 2007;
Finlayson & Weinstein, 2008).
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Despite growing knowledge of the extent of these problems, and ‘in the face of a sea of
poverty’ (Armsworth et al., 2007, p. 1383), the important links between ecosystem
health and human health and well-being are largely ignored and biodiversity loss in
wetlands and other ecosystems continues unabated (Armsworth et al., 2007). As
ecosystem degradation and poverty are ‘mutually reinforcing’ (UNEP, 2007, p. 83) and
poorer communities in particular are expected to have increasing need for wetland
services over the coming decades (Finlayson et al., 2005a), the ongoing deterioration
and destruction of wetlands has serious socioeconomic and public health implications
(Horwitz et al., 2012). These challenges form the basis for some of the world’s most
pressing and ‘wicked’ problems (Hallström et al., 2015; Brown et al., 2010).
Bringing about solutions to these large, complex problems relating to ecosystem
degradation and biodiversity loss is a ‘gigantic’ task requiring innovative approaches
(Armsworth et al., 2007), multi-sector leadership and an enormous level of cooperation
between governments, non-government organisations (NGOs) and the private sector
(Gardner et al., 2015; Horn, 2011). Horwitz et al. (2012) argued that a ‘people-centred
approach in wetland management’ is needed which ‘does not diminish the importance
of biodiversity’ (p. 5), and noted that such an approach would help in achievement of
the Millennium Development Goals (Millennium Project, 2006).
Among the many issues that arise when considering a people-centred approach to
wetland management is the significant influence of stakeholder perceptions on the
success or otherwise of policy implementation and ecosystem management efforts
(Sherren, Yoon, Clayton & Schirmer, 2012; Waudby et al., 2012; Durpoix, 2010; Bunce
et al., 2008; Manuel, 2003a; Manuel, 2003b). Public perceptions of environmental
health, for example, frequently differ from technical assessments of condition and this
has an influence on the level of public support for policy or funding initiatives (Hughey,
Cullen, Kerr & Cook, 2004). At the individual level, the likelihood of a person adopting
a particular behaviour such as fencing wetlands or some other sustainable management
practice will depend upon their attitude and perceptions about the behaviour, and the
perceived level of support from others (Seymour et al., 2010; Fielding, Terry, Masser,
Bordia & Hogg, 2005).
Understanding the perceptions, values, attitudes and knowledge of various sectors and
stakeholders within communities can therefore assist policy makers and others to build
cooperative relationships, resulting in more inclusive processes for the implementation
of policy and a greater chance of a successful outcome (Gross, Pittock, Finlayson &
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Geddes, 2011; Seymour, Curtis, Pannell, Allan & Roberts, 2010; Herath, 2004).
Towards this end, the interrelationships between human perceptions, aesthetic
preferences and appreciation of landscape and ecosystems need to be better understood
(Dobbie, 2009; Gobster et al., 2007), including perceptions of wetland health
(Lukasiewicz, 2011; Hughey, Kerr & Cullen, 2013; Hughey, Kerr & Cullen, 2010;
Dobbie, 2009). This study has been designed and implemented with the above issues in
mind.
From an NZ perspective, the current threats to wetlands, and wetland management
efforts and challenges have been described briefly earlier in this chapter and are
discussed in more detail in Chapter 2. However, of the remaining 10% of wetlands in
NZ, many are degraded and their biodiversity severely depleted (Ausseil et al., 2011;
Hunt, 2007). Lowland wetlands in particular are fragmented and highly vulnerable
(Ausseil et al., 2008; MfE, 1997) and wetland loss and degradation continue,
particularly in areas of intensive agriculture (Myers et al., 2013). The poor state of water
quality across many regions and the degraded condition of many rivers and lakes in
particular is acknowledged by the NZ public who hold increasingly negative
perceptions of farming, and the sustained and widespread perception that rivers, lakes
and wetlands are in a worst state than many other ecosystems, e.g. forests (Hughey,
Kerr & Cullen, 2013). Biennial surveys have consistently shown that New Zealanders
have high aspirations for their freshwater environments, wishing for clean, swimmable
rivers with abundant aquatic life, and that they are unwilling to trade environmental
protection in exchange for economic growth (Hughey, Kerr & Cullen, 2013; Hughey,
Kerr & Cullen, 2010; Hughey, Kerr & Cullen, 2008; Hughey, Kerr & Cullen, 2006).
Through resultant public pressure and other influences, both national and international,
water management has become more collaborative, and water quality a key focus for
monitoring and management efforts (Land and Water Forum, 2015; Waikato River
Authority, 2013; Hughey, Johnston, Lomax & Taylor, 2013). However, wetland
managers and decision makers continue to be faced with major environmental
challenges (Joy, 2013; Myers et al., 2013; NZ Freshwater Sciences Society, 2013;
Verburg, Hamill, Unwin & Abell, 2010).
Improved knowledge of human interactions with wetlands including stakeholders’
perceptions of wetland health and the relationships between wetlands and human wellbeing assists management and restoration efforts and helps to guide the difficult
decisions around wetland development and resource use (Lukasiewicz, 2011; Horwitz
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& Finlayson, 2011a). By improving knowledge of wetland managers’ perceptions of
wetland health specifically, and exploring socially-oriented aspects of wetland health
such as managers’ personal links with wetlands, wetland management experiences, key
management issues and challenges, this thesis adds to the knowledge base available for
improving the management of wetlands within NZ and further afield.
1.7 Positionality statement
I grew up in Kakadu National Park, which is situated along the border with indigenousowned lands of Arnhem Land in northern Australia, and owned by indigenous people
and co-managed under an agreement with the Australian Government. My parents were
involved in adult education, including the delivery of remote area training programs for
indigenous communities in Arnhem Land, while other family members worked in park
management. I was involved for twelve years in wetland research in Kakadu National
Park, employed by the Environmental Research Institute of the Supervising Scientist.
During this time I worked in the Institute’s aquatic biological monitoring program, and
later assisted with the development of an indigenous wetland management project with
the objective of sharing knowledge and improving wetland management. Science
communication efforts were aimed at indigenous and non-indigenous wetland owners
and managers, in response to requests from government officials and traditional land
holders to develop knowledge exchange to assist with co-management of the wetlands. I
was involved in similar programs exchanging information about wetland management
with managers elsewhere in the Asia-Pacific region, including Vietnam and Papua New
Guinea. During my time in the Northern Territory, I became familiar with indigenous
perspectives on land management and cultural stewardship. My later employment
included working for five years as a consultant mediator, engaging with people from a
wide range of workplaces.
Therefore, I felt comfortable meeting wetland managers in NZ from various
backgrounds for this study, including farmers, scientists, academics and indigenous
Māori managers, and found their enthusiasm and passion for wetlands both familiar and
inspiring. Yet, being an Australian in New Zealand, I was aware of my unfamiliarity
with many historical, social, and cultural nuances and the lived experience of New
Zealanders involved in wetland management. I consciously approached the study topic
with an open mind, sought advice from key NZ academics and scientists in designing
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the study, and made an effort to safeguard against inadvertent bias or errors through
ignorance by adopting rigorous, methodical data collection and analysis techniques.
1.8 Structure of thesis
The thesis is arranged with introduction to the study, research questions, theoretical
background and justification for the research contained in Chapter 1 (Introduction) and
Chapter 2 (Wetland health). Chapter 3 details the research methods adopted for this
study. Chapters 4, 5 & 6 contain the study results pertaining to Research Sub-questions
1–3 consecutively, with some initial conclusions drawn. In Chapter 7, Research Subquestion 4 concerning the future implications of the study results for wetland
management is addressed, along with synthesis and discussion of all study findings, and
conclusions as to the research sub-questions and the overall Research Question, ‘How
do wetland managers perceive wetland health?’

This chapter has provided an introduction to the research topic, study paradigm and
context, and key definitions and concepts for this study. Drawing on key literature, this
chapter introduces and justifies the focus on wetland health as the central concept of the
study, and links this to the selection of study area, research questions, and research
approach. The following chapter, Wetland Health, will explore relevant literature
concerning the related study constructs of ecosystem health and EcoHealth, the study
topic, current status of wetland health and implications for wetland research and
management.
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2.
Wetland Health
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2. Wetland health
New Zealand is currently grappling with the challenge of remediating past
environmental degradation which has affected many ecosystems, particularly wetlands.
Freshwater wetlands were widespread and highly diverse prior to European colonisation
of NZ and have since been severely impacted, with over 90% destroyed (Myers et al.,
2013; Peters & Clarkson, 2010; Hunt, 2007). There is now increasing interest in
managing wetlands more effectively, and in creating or rehabilitating wetlands to
protect and enhance the wetland resources that remain (Land and Water Forum, 2016,
2015; Hunt, 2007). There is growing awareness nationally that wetland impacts and
ecosystems can be interlinked, regardless of property or political boundaries; for
example, collaborative management of river catchments can lead to consideration of
coastal issues due to the impact of river flows on coastal water quality, microbial
contamination in aquaculture and other concerns (Clark, Gillespie & Forrest, 2007).
However, issues can arise when individuals/groups working to improve and to manage
wetlands hold varying perceptions of what is a ‘healthy’ wetland (Lukasiewicz, 2011).
Dobbie (2009) noted in the context of wetland management that ‘successful
management depends also on positive public attitudes and perceptions, of which little is
known’ (p. i).
As this study was conducted around the central concept of wetland health, this chapter
presents a synopsis of literature, mostly published prior to 2013, relating to the health of
wetlands globally, and within NZ specifically. The two theoretical concepts of
ecosystem health and EcoHealth which provide the theoretical framework for this
research are described and discussed. As this study explored wetland managers’
perceptions of wetland health, literature concerning people’s perceptions of the
condition and management of wetlands is discussed, including NZ-specific studies, and
research gaps identified. Key wetland impacts and wetland-related issues in NZ are
described, with reference to the current status of wetlands, NZ settlement history and
historical changes in land use and biodiversity. Brief consideration is given to the
current political landscape and relevant policies by NZ central government. The
concluding discussion relates the information examined in this chapter to the research
aims and justification for this study.
In summary, this chapter provides information on the following:
 The theoretical concepts of ecosystem health and EcoHealth;
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 The state of wetland ecosystem health globally and within NZ with reference to
ongoing and historical environmental impacts on wetlands, including an
overview of the ways in which ecological health is currently assessed;
 Research to date on wetland health and ecological integrity in NZ, including key
assessments of wetland condition;
 Current political landscape in NZ as relates to the environment, including key
policies and legislation pertaining to wetlands and water use;
 Research into people’s perceptions of wetlands, with reference to NZ-specific
studies of New Zealanders’ perceptions of their natural environment including
wetlands;
 Relevance of study to the broader concept of wetlands as settings for human
health.
2.1 Definitions of key terms
Key wetland-related terms utilised in this chapter, and elsewhere throughout the thesis,
are used in accordance with the definitions adopted by Horwitz & Finlayson (2011a,
2011b), and those globally adopted by such organisations as the International (Ramsar)
Convention on Wetlands, and the Millennium Ecosystem Assessment. There is one
major exception, namely the definition for ‘wetland’ which, as described in Chapter 1,
will be used here to describe freshwater and inland saline wetlands only (including
estuaries) as it tends to be used in key NZ literature (e.g. Ausseil et al., 2011; Ausseil et
al., 2008), rather than the broader definition adopted by the Convention on Wetlands
(1971) which includes, for example, coastal rockpools and coral reefs.
Key terms are defined as follows, these to be viewed as compatible with, and
complementary to the definitions provided in Chapter 1:
 ‘wetland’ – describes freshwater lacustrine (e.g. lakes), riverine (e.g. rivers,
streams), and palustrine (e.g. marshes, fens, bogs, floodplains) ecosystems,
estuaries and inland saline wetlands.
 ‘ecosystem health’ – essentially a metaphor, straightforward and intuitive,
applying the concept of human health to ecosystems. Defined by Karr & Chu
(1999) as the preferred state of ecosystems modified by human activity (e.g.,
farm land, urban environments, airports, managed forests), although sometimes
used in reference to ‘pristine’ ecosystems with little or no influence from human
actions (Lackey, 2001). The related term ‘wetland health’ is used in regard to
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the health of wetland ecosystems specifically. (See section 1.5.2 for definition of
‘health’.)
 ‘environmental health’ – used either in relation to the health of the natural
environment, and as such broadly related to the terms ‘ecosystem health’ and
‘wetland health’; or in regard to the human health implications of aspects of the
natural or built environment, e.g. degraded water quality as an environmental
health issue.
 ‘EcoHealth’ – an emerging paradigm related to ecosystem health; the word
‘ecohealth’ is derived from the field of study known as ‘ecosystem approaches
to health’ (Charron, 2012a). EcoHealth practitioners are concerned with
recognising, fostering and sustaining the complex synergies between our
environment, society, and the health of all species (IAEH, 2016; Hallström et al.,
2015).
 ‘ecosystem services’ – the benefits which humans obtain from ecosystems such
as wetlands. The extent of their delivery, integrity, disruption or maintenance
can be useful indicators of the health of an ecosystem. Ecosystem services can
be as basic and as essential as food, fuelwood, fibre and fresh water, and as
complex as the ecological interactions that support inland fisheries, pollination
of plants, and natural water quality regulation, and the capacity of terrestrial and
ocean ecosystems to absorb carbon thereby slowing the rate of global climate
change (Millennium Ecosystem Assessment, 2003). Ecosystem services are
categorised as ‘provisioning’ (e.g. food, water, fibre and fuel), ‘regulating’ (e.g.
climate regulation, water, and disease), ‘cultural’ (e.g. spiritual, aesthetic,
recreation, and education), and ‘supporting’ (e.g. primary production and soil
formation) (Millennium Ecosystem Assessment, 2005a).
 ‘ecological character’ – the combination of ecosystem components, processes,
benefits or services that characterise a wetland at a given point in time.
 ‘ecological integrity’ – the integrity of an ecosystem and its ecological
functions. According to Schallenberg et al., (2011), the word ‘integrity’ in itself
‘implies a state of being unimpaired or sound’ (p. 6), while Mattson &
Angermeier (2007) described the concept of ecological integrity as aiming to
quantify ecosystem function and structure within the context of the entire
aquatic system including catchment. The definition of ecological integrity is
discussed in more detail below.
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 ‘perception’ – the way in which something is regarded, understood, or
interpreted (Oxford University Press, 2012), as with the definition provided in
Chapter 1.
 ‘percipient’ – a person who is able to perceive things (Oxford University Press,
2012).
 ‘wise use’ – as adopted by the Millennium Ecosystem Assessment, describes the
maintenance of ecosystem services or benefits to ensure the long-term
maintenance of both diversity and human well-being. This often requires
establishment of institutional processes, e.g. the description of ecological
character, management planning, regular monitoring, and interventions as
necessary.
 ‘management’ – as described by Pahl-Wostl (2009), namely ‘…the activities of
analysing and monitoring, developing and implementing measures to keep the
state of a resource within desirable bounds’ (p. 355).
The following section provides a synopsis of the wetland health-related concepts and
key literature which informed and supported this study.
2.2 Synopsis of literature
The following sections provide a synopsis of literature pertaining to the related
theoretical constructs, ecosystem health and EcoHealth, which underpin this research,
along with key points from the study topic including wetland health, perceptions of
wetland health, and wetland management. The importance of wetlands as settings for
human health and well-being is also briefly referenced.
2.2.1 Ecosystem health
As mentioned in Chapter 1, the concept and language of ‘ecosystem health’ is
increasingly being incorporated into management programs and ecological policy in NZ
and around the world (MfE, 2013, MfE, 2013a; Horwitz, Finlayson & Weinstein, 2012).
The concept of ecosystem health has wide appeal as it is generally construed as a
‘straightforward, intuitive metaphor’ (Lackey, 2001, p. 2) in which the notion of human
health is applied to ecosystems and provides a paradigm through which ecological
policy questions may be tackled. It is influenced by the theoretical and philosophical
contributions of scientists and environmentalists including Aldo Leopold, with his
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exploration of ecology, conservation, and a ‘land ethic’ (Leopold, 1949), Ian McHarg’s
ecological views and practical approaches to modern development challenges
(McHarg, 1969), and James Lovelock’s hypothesis of Gaia (Lovelock, 2001; Lovelock
& Margulis, 1973). The ecosystem health concept is developing within a global sociopolitical setting of ever-increasing threats to natural ecosystems and biodiversity around
the world, and an increasing disconnection between humans and the ecological support
systems provided by nature, resulting in threats to human well-being and health
(Horwitz & Finlayson, 2011a; Selby, Moore & Mulholland, 2010; MA 2005c). Horwitz
& Finlayson (2011a) described this complex situation as follows:
‘The health of humans is in some way a reflection of the health of the ecosystem
in which they live or on which they depend and vice versa. This reciprocity
contradicts any psychological discontinuity between humans and their
environment, where nature is distinct from culture – an increasingly discussed
dysfunction in Western thinking and an impediment to rational policymaking...’
(Horwitz & Finlayson, 2011a, p. 681)

Within this context, in order to identify and manage threats to ecosystems including
wetlands and to effectively manage ecosystem biodiversity, services and resources there
needs to be some measurement of the biophysical condition of the ecosystem. One way
to evaluate the condition of the environment is to conduct an assessment of ecosystem
health (Bertram, Forst & Horvatin, 2005; Rapport et al., 1998). Such assessments have
been implemented globally and are considered valuable in determining the condition
and functionality of ecosystems and the potential implications for environmental and
human health (MA, 2005a; Rapport et al., 1998). The following sections provide further
detail about ecosystem health assessment and associated theoretical frameworks.
Defining and assessing ecosystem health
The assessment of ecosystem health and its application in environmental management is
an idea that emerged in the late 1980’s in an effort to diagnose the health of an
ecosystem, the cause of ‘ailments’ in unhealthy systems, and to help suggest the best
‘cure’ to bring the ecosystem back to normal (Jørgensen et al., 2005). In the early
development of this assessment tool, Costanza et al. (1992) provided a concept
definition of ecosystem health which comprised the following components, most or all
of which were to be considered simultaneously:
1. Homeostasis
2. Absence of disease
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3. Diversity or complexity
4. Stability or resilience
5. Vigor or scope for growth
6. Balance between system components
Costanza et al. (1992) also proposed an overall system health index, HI = V x O x R,
where V is system vigor, O is the system organization index and R is the resilience
index. Jørgensen et al. (2005) considered that this proposal touched upon crucial
ecosystem properties. Further development of the concept of ecosystem health over the
next two decades stimulated contention and debate including the emergence of varying
definitions (Lackey, 2001; Ulanowicz, 1997), and concerns about quantification or
scientific soundness and misuse or deceptive use of the concept, e.g. by mistake or for
political gain (Lackey, 2001; Suter, 1993; Ryder, 1990). There has been criticism over
scientists’ use of the word ‘health’ in an ecosystem context (Rapport et al., 1998) and
concerns about the anthropomorphising of ecosystem condition (P. Bridgewater, pers.
comm. 2012). To some, the concept of ecosystem health is somewhat superficial and
value-laden, beset with social, political and cultural interpretations and requiring further
deliberation and scientific analysis before it can be accepted, agreed and applied
universally (Finlayson & Weinstein 2008; Lackey 2001; Norris & Thoms 1999).
Despite such concerns, ecosystem health has increasingly been incorporated into
monitoring and management programs in many countries and there is ongoing
discussion and effort towards applying the principle of ecosystem assessment more
effectively at the global level. In 2001, the Millennium Ecosystem Assessment (MA)
was initiated, combining the efforts of over 1360 experts worldwide in assessing the
consequences of ecosystem change for human well-being, and the actions needed to
enhance the conservation and sustainable use of those systems and their contributions to
human well-being. The MA yielded much valuable information on condition and trends
relating to the world’s ecosystems and the services they provide, including clean water,
food, forest products, flood control, and natural resources (MA, 2003; MA, 2005a,
2005b, 2005c, 2005d). However, the MA was limited in its effectiveness in determining
trends and recognising new research areas because it was not ongoing. In 2012, building
upon the MA and the International Mechanism of Scientific Expertise on Biodiversity
(IMoSEB), the global scientific community established the Intergovernmental Platform
on Biodiversity and Ecosystem Services (IPBES). The IPBES is open to all member
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countries of the United Nations and functions as the leading intergovernmental body for
global assessment of biodiversity and essential ecosystem services (IPBES, 2016;
Mooney, 2010). In NZ specifically, efforts are being made to incorporate values for
ecosystem health and human health for recreation (wading and boating, and swimming)
into national policy frameworks for freshwater management (NZ Government, 2014c).
To assess ecosystem health, various approaches have been taken over the years
including describing the symptoms of ecosystem disruption, using indicators of
ecosystem attributes, the emergence of human or animal disease, or using qualitative
principles (Horwitz & Finlayson, 2011a). Jørgensen et al. (2005) emphasised that to
implement the idea of ecosystem health assessment requires an understanding of the
ecological indicators most suitable for any given circumstance, i.e. some general
indicators will be useful in almost every assessment, while additional problem-specific
and ecosystem-specific indicators are selected as required. Ecological indicators should
be representative of the key elements of a complex ecosystem or environmental issue.
Indicators are often selected with the assistance of conceptual models of the ecosystem
and embedded within a well-developed interpretative framework, although the process
of selection may require a compromise between effectiveness and efficiency
(Queensland Government, 2016). Potential ecological indicators include measurement
of an ecosystem’s vigor (i.e. productivity), its resilience to disturbance including stress
and disease, and its organisation (the diversity and nature of interactions within the
ecosystem)

(Rapport

et

al.,

1998).

Wetland

ecological

indicators

include

physiochemical indicators (e.g. water temperature, pH, dissolved oxygen and nutrients
such as nitrogen and phosphorous), habitat indicators (e.g. species composition, extent
of shading, riparian habitat width, presence of scouring or bank erosion), biological
indicators (e.g. species composition of communities, species diversity, benthic algal
growth or oxygen demand), and flow indicators (e.g. peak or base flow, seasonality and
changes to flow) (Queensland Government, 2016). Where there are clear causal links,
aspects of animal and human health can become an indicator for the health of an
ecosystem, and vice versa, e.g. bioindicators including the incidence rates of vectormediated diseases (Cook et al., 2004), and diagnostic testing of disease in sea turtles
(Aguirre, 2003) or other sentinel species as indicators or ‘early warning’ species for
ecosystem health.
The conceptual framework for the Millennium Ecosystem Assessment (MA, 2003) was
developed with the underlying assumption that human well-being and environmental
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health were linked. The MA framework was primarily designed to assess the
consequences for human well-being of ecosystem changes, and the MA itself acted as a
catalyst for the ecosystem services approach to ecosystem assessment (Ford et al., 2015;
MA, 2005a, 2005b, 2005c, 2005d; MA, 2003). Horwitz & Finlayson (2011a) noted the
importance of documenting and including ecosystem services and the health benefits
they provide for human health in assessing the condition of wetland ecosystems; taking
this approach effectively links biodiversity loss and the degradation of human wellbeing (Mooney, 2010) and potentially motivates and enables people to prioritise
conservation efforts (Armsworth et al., (2007). Ford, Graham & White (2015) examined
84 frameworks incorporating ecosystem services and identified 30 that contained
generic inclusion of ‘ecosystems’ or ‘ecosystem health’, and 19 which clearly
incorporated ecosystem health. The authors noted that the frameworks established by
Rapport et al. (1998), Cowling et al., (2008), and MA (2005d) incorporated negative
changes in ecosystem health most comprehensively, the MA framework (MA, 2005d)
being the first also to consider multiple dimensions of human health, e.g. ‘feeling well’
or ‘access to clean air and water’.
In response to some of the limitations of ecosystem health, some authors have proposed
a socially-oriented approach to ecosystem health assessment, incorporating social
aspects including social values (Finlayson & Weinstein, 2008, Rogers and Biggs, 1999);
this approach could comprise the following steps:
 Establish the best possible reference condition, given acceptable land or water
use;
 Make judgements based on uses of human amenity derived from the wetland;
 Acknowledge that restoration may be necessary, especially where wetland uses
prove to be non-sustainable; and
 Accept that changes in use/amenity can change the condition and hence
perception of the health of the wetland (Finlayson & Weinstein, 2008).
The socially-oriented approach to ecosystem health incorporates people’s perceptions,
or judgements about the desirability of an ecological character (Horwitz & Finlayson,
2011), and draws upon the concept of wetlands as ‘settings’ for human health
(Finlayson, Horwitz & Weinstein, 2015). It also complements the emphasis currently
placed by key international agencies upon ecosystem services as a component of
ecological character (Secretariat for the Convention on Wetlands, 2015; UNEP, 2007;
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Secretariat of the Convention on Biological Diversity, 2006), and growing recognition
globally of the complex interrelationships between social dynamics and environmental
health (Kreuter, Rosa, Howze & Baldwin, 2004; Parkes, Panelli & Weinstein, 2003;
Cole et al., 1999).
This study explored socially-oriented aspects of wetland ecosystem health through
researching wetland managers’ perceptions of wetland health and their experiences,
challenges and perceptions relating to wetland restoration and management. The study
findings broaden our knowledge of such aspects within the context of wetland
management in NZ, and add to the knowledge base supporting effective, sociallyoriented approaches to ecosystem health. Social and cultural constructions including
values and perceptions of wetlands are closely interwoven with wetland health and
management (Hughey, Kerr & Cullen, 2010; Dobbie, 2009; Smith, 2008; Finlayson &
Weinstein, 2008; Manuel, 2003a; Bennet & Whitten, 2002) and influence social welfare
for wetlands and public acceptance of them (Carlsson, Frykblom & Liljenstolpe, 2003).
The socially-oriented aspects of wetland ecosystem health including the perceptions of
the people managing wetlands, are therefore of interest and relevance for research.
Also related to wetland managers’ perceptions of wetland health is the concept of
ecological integrity, through which the ecological condition of wetland sites may be
assessed (De Leo & Levin, 1997). This concept is described in the following section as it
provides a basis for understanding managers’ use of ecological indicators to assess
wetland health, explored during this study. The allocation by Ausseil and colleagues
(2008, and 2011) of ecological integrity indices to wetland sites across NZ is also
described; nine of these indices/sites were used in the Wetland Rating Activity
developed for this study.
Ecological integrity
The term ‘ecological integrity’ is related to the term ‘ecosystem health’ and is used
extensively in NZ literature concerning health of wetlands and water bodies (Clapcott,
Young, Goodwin, Leathwick & Kelly, 2011; Schallenberg et al., 2011; Ausseilet al.,
2011; Ausseilet al., 2008). Ecological integrity (also referred to as EI) was defined by
Karr & Chu (1999) as an unimpaired condition in which ecosystems show little or no
influence from human impacts and actions.
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Ulanowicz (2000) described the four attributes of ecological integrity as follows:
i. system ‘health’ (the continued successful functioning of an ecological
community);
ii. the capacity to withstand stress;
iii. an undiminished optimum capacity for the greatest on-going developmental
options; and
iv. the continued ability for ongoing change and development, ‘unconstrained by
human interruptions’ (p. 66).
Along with Westra (1998) and others, Karr & Chu (1999) acknowledged a relationship
between ecological integrity and ecological health but considered the two concepts to be
fundamentally different, ecosystem health concerning ecosystems that are altered by
humans, and ecological integrity being possessed by ecosystems that are ‘wild’ and
unmanaged although not necessarily pristine. De Leo & Levin (1997) argued that
ecosystems rarely approach equilibrium therefore it is difficult to establish a normative
state against which to assess ecosystem health, and the effects of human and natural
disturbance may be difficult to separate when defining ecosystem health. To De Leo &
Levin (1997) therefore, the dynamic notion of ‘integrity’ incorporating ecological
processes was more suitable as a management tool than the overarching concept of
ecosystem health. The authors noted that detailing the functional and structural aspects
of an ecosystem could enable a conceptual framework to be determined for the
assessment of human impacts on biological systems and any practical consequences.
They asserted that ecosystem health related more to ‘states’ than processes, and that any
evaluation of health of an ecosystem would depend on the functions and components of
the ecosystem being considered (De Leo & Levin, 1997).
Analysing 18 global definitions of ecological integrity, Schallenberg and colleagues
(2011) examined the concept and its potential utility in helping conserve the ecological
values of NZ’s freshwater ecosystems. The authors identified four ‘main components’:
nativeness, pristineness, diversity, and resilience/adaptability; and described EI as ‘a
normative epi-phenomenon or emergent property of complex ecosystems’ (p. 11).
Schallenberg and colleagues (2011) referred to the assertion by De Leo & Levin (1997)
that ecosystems ‘will retain their integrity’ even when ‘subject to external
anthropogenic disturbance, if all of their components and all of the relationships
between them are preserved’ (p. 6). Schallenberg et al. (2011) discussed ecosystem
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health and ecological integrity (EI) in relation to indigenous NZ perspectives, noting
that, ‘…from a Mäori perspective, the assessment of mahinga kai, or food resources,
within a waterway could be interpreted as an indicator of ecosystem health, whereas
mauri, or the essential life force, of a waterway could reflect EI’ (p. 7–8).
From a broader perspective, Horwitz & Finlayson (2011b) raised questions about the
presence of humans in an ecosystem and whether human intervention, e.g. to ‘prevent
the unwanted health consequences of a change in ecological character’ (p. 72), violated
ecological integrity. This consequently raises issues relating to ‘naturalness’ and
acceptable levels of disturbance, which in turn depend upon cultural interpretation of
human practices (e.g. Lave, 2014). According to Horwitz & Finlayson (2011b), the four
attributes of ecological integrity listed earlier extend and enhance understanding of the
ecological character of the ecosystem to a systemic level; describing a wetland
ecosystem as ‘healthy’ implies a judgement on the desirability of aspects of the
wetland’s character and the overall state of the wetland, which in turn requires
monitoring of established indicators and ascertaining as to whether the extent of any
change occurring is within the bounds of ‘predetermined limits of acceptable change’
(Horwitz & Finlayson, 2011b, p. 74; Horwitz & Finlayson, 2011a). However, the
interrelationships between change in ecological character, ecological integrity, and
human interruption/disturbance of wetlands are complex, and the much-used phrase
‘healthy wetlands’ is poorly defined (Horwitz & Finlayson, 2011b). To improve
understanding and help address this knowledge gap, including better understanding of
what a ‘healthy wetland’ is, in the eyes of a wetland manager, the language and
ecological, cultural and social aspects of ‘health’ in a wetland management context were
explored in this study. Managers’ use of wetland-related terms, their perceptions of
change in wetland health (including their use of indicators to assess wetland health, as
mentioned above) and their involvement in the monitoring and management of wetlands
were also explored (Chapter 1; Results Chapters 4, 5 & 6).
2.2.2 EcoHealth
The related construct through which this study was developed is EcoHealth, an
emerging paradigm related to ecosystem health. According to Charron (2012a), the
word ‘ecohealth’ is derived from the field of study known as ‘ecosystem approaches to
health’. EcoHealth is a growing, international field of research, education and practice
focussed on promoting more sustainable use of natural, social and cultural capital
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worldwide. While ecosystem health practitioners focus on the use of ecological
indicators to determine the status of ecosystem health, measurement of the extent of
change occurring within ecosystems, and effective ecosystem management, sometimes
incorporating ecosystem services, social values and/or human health impacts into their
frameworks (Finlayson & Weinstein, 2008; Jørgensen et al., 2005), EcoHealth
proponents seek to incorporate a visionary aspect, ‘what can be?’ into research, policy
and planning frameworks (see Chapter 1, Fig. 2; also Charron, 2012a; Charron, 2012b;
Brown, 2007a; Max-Neef, 2005; Wilcox et al., 2004).
A basic tenet of EcoHealth is that human health and well-being ‘cannot be sustained in
a resource depleted, polluted and socially unstable planet’ (IAEH, 2016, p. 1). The
concept ‘is not necessarily a new idea’ (Hallström et al., 2015, p. 9), the importance of a
holistic view and recognition of the complex interrelationships between society,
environment and human health being long-reflected in indigenous teachings around the
world (Hallström et al., 2015). However, understanding has slowly emerged that, as
humanity exacts a toll on the ecosystems it relies upon to survive, our traditional
disciplinary, sectoral, administrative and knowledge-based systems or ‘silos’ are
inadequate mechanisms through which to address the dynamic, complex, and
interrelated causes, effects and scope of this toll (Hallström et al., 2015; Horwitz &
Finlayson, 2011a), including intimately linked social, economic and public health risks.
Over the past twenty years, multiple, concomitant streams of research, practice and
policy-making have sought to address these risks (Hallström et al., 2015). EcoHealth is
one of those streams, incorporating the emergent concepts of One Health, ecosystem
approaches to health, and the ecology of infectious disease (Hallström et al., 2015;
Charron, 2012a).
EcoHealth practitioners seek to develop and implement transdisciplinary, cross-sectoral
and systemic approaches to the complex or ‘wicked’ global issues arising from
changing ecosystem health (IAEH, 2016; Hallström et al., 2015; IAEH, 2013; Onemda,
2013; Brown et al., 2010). The continued deterioration of ecosystems is of major
concern to practitioners (Ford et al., 2015; Charron, 2012a) and the resultant problems
are considered too complex for resolution by traditional public health approaches alone,
instead requiring input from other disciplines including ecological and social sciences
(Charron, 2012a; Charron, 2012b; Horwitz & Finlayson, 2011a; Selby et al., 2010;
Corvalan et al., 2005; Davidson-Hunt & Berkes, 2004). Charron (2012a) proposed that
‘a set of principles’ (p. 9) inform the application of EcoHealth approaches. While not a
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‘methodological checklist’ for success (p. 9), these principles are described as ‘elements
of an effective process of enquiry to generate knowledge and apply it’ (p. 10) to resolve
the complex problems linking human health and ecosystems. Of the six principles
described by Charron (2012a), the first three emphasise process, while the remaining
three relate to intrinsic goals of EcoHealth research.
The six principles of EcoHealth (Charron, 2012a) are as follows:
 Principle 1: Systems thinking.
Systems thinking sets out to model complex systems through considering the
relationships between ecological, socio-cultural, economic and governance
elements; it also considers scale and time, e.g. short- and long-term cycles and
trends. A key focus is the involvement of people and how they interact within
social-ecological systems. Systems thinking can enhance understanding of the
limits, scale and dynamics of a problem. Charron (2012a) noted:
‘…the interactions between the ecosystem and the regional, national, and global
context can help researchers understand the drivers of a particular context or
problem. As well, interactions between individuals in a household, and the links
at this level to interactions within groups in a community, which may be
different between men and women, are just as important.’
(Charron, 2012a, p. 10)

 Principle 2: Transdisciplinary research.
Transdisciplinary research integrates research methodologies and tools from
different disciplines and, importantly, incorporates stakeholder knowledge and
perspectives. Through this, it improves understanding of the system, and
enhances project innovations and the design of strategies to improve human and
environmental health.


Principle 3: Participation.
Transdisciplinary research and participation through ‘appropriate stakeholder
engagement’ (Charron et al., 2012a, p. 12) are key components of an ecosystem
approach to health. The process of engagement must be ethical and strategic.
Charron (2012a) noted:
‘Participatory action research seeks effective stakeholder participation in
research and beyond, and is rooted in the notion that those who are affected
should be part of the process of defining not only the problems, but also their
solutions.’
(Charron et al., 2012a, p. 12)
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Principle 4: Sustainability.
Ecological and social sustainability are important objectives of EcoHealth
research and action, although not easy to achieve. The long-term sustainability
of changes undertaken as part of EcoHealth projects is also sought, while noting
that change is not a linear process and numerous setbacks and learning
opportunities will occur. The key drivers of environmental and social conditions
must be considered in efforts to improve human health, and flexible and
adaptive governance mechanisms are essential.

 Principle 5: Gender and social equity.
There are many benefits to be gained for the health and well-being of women
and other disadvantaged groups in society through addressing inequity, e.g.
social, economic, class, age, and/or gender. Changes are not easily achieved,
however, as the reasons for inequity are often ‘deeply rooted in multifaceted
economic and cultural patterns that stubbornly resist change’ (Charron, 2012a,
p. 16). There is plenty of scope in EcoHealth research for the development and
adaptation of analytical tools, however, and for research into the implications of
social and gender inequities.
 Principle 6: Knowledge to action.
Fundamentally, ecosystem approaches to health aim to use knowledge from
research to improve environments and thereby improve human health and wellbeing. This may occur through policy influence and change, and/or the
dissemination of knowledge through society and institutions. In transdisciplinary
and participatory research, the process of knowledge to action is iterative, with
new knowledge being produced and the situation changing through a series of
research–action cycles. Techniques such as outcome mapping, and
communication and dissemination strategies that introduce research into the
policy process can assist in translating knowledge into action and sustainable
change (Charron, 2012a).
Hallström and colleagues (2015) noted that it is vital that human dimensions and power
dynamics are recognised and considered in ecosystem approaches to health. They also
emphasised the importance of explicit and critical reflection by practitioners on the
various policy, socio-political and cultural dimensions of complex issues and integrative
approaches.
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Globally, the International Association for Ecology and Health (IAEH, or EcoHealth)
supports the efforts of EcoHealth practitioners (IAEH, 2016; Wilcox & Daszac, 2006),
whose cooperative networks and activities are expanding through initiatives such as the
Kunming Position Statement (IAEH, 2013) and the Future Earth scientific platform
(Machalaba, Daszak, Karesh & Shrivastava, 2015). Through Future Earth, Machalaba
and colleagues (2015) stated, the EcoHealth community ‘can continue to reinforce the
benefits of shifting from single-species perspectives to ecosystems-level understanding’
(p. 554) while driving a shift ‘from reactive, resource-intensive responses to proactive,
preventative health and environmental systems’ (p. 554). This statement touches on the
transdisciplinary, sustainability-focussed and forward thinking aspects of the EcoHealth
theoretical construct.
Working towards improving water and wetland management specifically is central to
building resilience in communities and achieving EcoHealth-related goals (Bunch,
Parkes, Morrison & Venema, 2011; Horwitz & Finlayson, 2011a; Selby et al., 2010;
Tipa & Teirney, 2003). In integrating the ecosystem, inter-species, physical, mental and
social facets of ‘health’, the EcoHealth concept is therefore highly relevant to this study,
and to the conceptual and methodological contributions of this thesis.
Furthermore, the four research sub-questions addressed in this study (Chapter 1) seek to
explore aspects of wetland health and wetland management which relate to the six
principles of EcoHealth (Charron, 2012a), and the questions posed in the theoretical
social learning spiral (Chapter 1, Fig. 2), i.e. human interactions within socio-ecological
systems, their efforts to improve sustainability, and a future-focussed, knowledge to
action approach: ‘What can be?’ Further discussion of relationships between the study
findings, the social learning spiral and the principles of EcoHealth is provided in
Chapter 7.
2.2.3 Wetland health
Wetlands are part of our life support system and provide some of the most basic
requirements of human health, including clean freshwater and food. There are ‘many
direct and indirect consequences for people when wetlands have been disrupted’
(Horwitz & Finlayson, 2011a, p. 684) and human health and wetland health are
inextricably interlinked (Convention on Wetlands, 2016; Horwitz & Finlayson, 2011a;
Selby et al., 2010; MA, 2005b). Horwitz & Finlayson (2011a) noted the links that may
be made between human health, wetland ecosystems and wetland services and the
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resonance of these links with global efforts to promote human health, such as the
Ottawa Charter for Health Promotion (WHO, 1986). Watersheds or water catchments,
for example, can be viewed as healthy ‘settings’ where people actively shape and use
their environment, reconnecting health promotion within an ecosystem context (Horwitz
& Finlayson, 2011a, p. 682).
As settings for human health, wetlands around the world are pivotal to the ‘close
relationship’ (Horwitz, Finlayson & Kumar, 2015, p. 193) between food production,
water use and water extraction. They also provide supporting and regulating services
which bring tangible benefits to people worldwide, e.g. by increasing economic
security, alleviating poverty and disease, and reducing the vulnerability of communities
to extreme events. Yet as settings for human health, wetlands share with us a
relationship of ‘double dividends’, paradoxes and trade-offs (Horwitz & Finlayson,
2011a). Wetlands and humans are also impacted in various and interrelated ways by
many direct and indirect drivers of change, often global in nature, which affect human
health and erode ecosystem services (Gardner et al., 2015; Horwitz et al., 2015).
Horwitz, Finlayson & Kumar (2015) noted that the key drivers of wetland change were
infrastructure-related, social, economic and demographic, and that integrated, crosssectoral interventions are needed to address them.
The Convention on Wetlands promotes wetland health as a means to maintaining
biodiversity and human health through the maintenance of ecological character and vital
ecosystem services (Secretariat for the Convention on Wetlands, 2015; Finlayson &
Horwitz 2015a, 2015b). Similarly, the Millennium Ecosystem Assessment noted the
wide range of ecosystem services provided to people by wetlands (MA, 2005a) and the
significant economic value of ‘unconverted wetlands’ (MA, 2005a, p. ii). Conversely,
the impacts of wetland degradation are significant; adverse changes occurring in
wetlands (including coral reefs) are estimated to cost humans more than US$20 trillion
in losses of ecosystem services annually (Gardner et al., 2015).
Despite this, wetlands continue to be degraded and destroyed globally at a rate perhaps
as high as 1.5% annually, and freshwater species are in decline (Gardner et al., 2015;
Davidson, 2014). Wetland health is therefore an important and increasingly urgent issue
to be understood and addressed, and wetland managers worldwide have a key role in
this task (Gardner et al., 2015; Horwitz & Finlayson, 2011a).

43

Background to wetland health in NZ
Wetlands including swamps, bogs, lakes, rivers, estuaries and alpine tarns once
constituted 10% of NZ’s total land area (Myers et al., 2013; Ausseil et al., 2011). From
the 13th century, indigenous Māori utilised many wetland resources and services
(Harmsworth, 2002) and customary activities in these ecosystems included fishing for
eels and other freshwater/sea fish species, gathering shellfish, snaring birds, drying and
storing plant material, and gardening (Smith, 2008). Wetland ecosystems and services
were culturally important and ‘inextricably intertwined’ with ‘tribal identity and the
well-being of iwi, hapū, and whānau’ (Smith, 2008, p. 5; Selby et al., 2010; Tipa &
Teirney, 2003).
On this topic, Park (2002) noted:
‘…any ecosystem with particular species that were significant for food or other
purposes, and which were known to have qualities considered to be vital to
those species’ life-sustaining processes, were likely to have had taonga status in
the customary Māori landscape. A swamp or coastal foreshore ecosystem that
possessed such qualities, or a river ecosystem, or a forest, could be considered,
with the people it sustained, to be a living being and be termed a taonga.’
(Park, 2002, p. 8)

Smith (2008) observed that ‘These land, sea, and water based taonga signified both
value and relationships…’ (p. 5). Panelli & Tipa (2009) noted the ‘indivisible relations’
(p. 458) between such indigenous communities as resource users and developers, and
the natural environment upon which their physical, social and spiritual health and wellbeing depended. Māori traditionally believed that waters and forests, and all life and
natural phenomena associated with them contained a life force – mauri – which
sustained the ecosystems and induced the health of each ecosystem (Tipa & Teirney,
2003); these beliefs helped shape customary use and resource management activities in
traditional lands (H. Smith, pers. comm., May 2013; Smith, 2008).
While some burning of forest cover was conducted by Māori, land modification
intensified in the past 150 years and wetlands now cover less than 2% of NZ’s total land
area (Myers et al. 2013; Ausseil et al., 2011; Hunt, 2007). In particular, lowland,
freshwater wetlands have reduced in size and quality, becoming highly fragmented
throughout NZ, and subject to ongoing drainage and degradation (Myers et al., 2013;
Thompson, 2012; Ausseil et al., 2008; MfE, 1997). Many wetlands have been assessed
as having low ecological integrity, indicating moderate to severe degradation, and
wetland biodiversity is severely depleted (Ausseil et al., 2011). Many freshwater species
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are highly threatened including two-thirds of NZ’s native fish species (Allibone, David,
Hitchmough, Jellyman, Ling, Ravenscroft & Waters, 2010). Declines in native fish
distribution are linked to agricultural impacts (Joy & Death, 2004), and recent
intensification of land use for dairying has resulted in a significant increase in nutrient
inputs, increasing the pressure on wetlands and water bodies (Foote, Joy & Death,
2015). Many wetlands in urban areas also have poor ecological health and functioning,
characterised by lack of indigenous vegetation, algal blooms and excessive nutrients
(Palmer, 2013).
Wetland loss continues in many regions and, despite the fact that wetland protection has
been identified as a national priority in legislation and strategies, such losses are not
reported (Myers et al., 2013). Councils’ regulatory and policy responses to water and
wetland management challenges remain disparate and inadequate, particularly in regard
to small, degraded wetlands (Myers et al., 2013). Associated with this is the cultural
resource management issue of the protection of mauri from desecration, which has
brought challenges and opportunities to researchers, policy makers and resource
managers including Māori (Tipa & Teirney, 2003; Selby et al., 2003).
The most recent (2015) status overview of freshwater based on monitoring data from
river sites (MfE, 2016a) showed statistically significant increases in nitrogen between
1990 and 2012; during this period, nitrogen leaching into the soil from agriculture
increased 29% due primarily to nitrogen fertiliser use and untreated effluent from
increasing numbers of dairy cattle. Similar trends were reported with dissolved
phosphorous levels and a high number of sites were affected at times by nuisance
periphyton growth (e.g. blue-green algae) and/or Escherichia coli (E.coli); these issues
caused up to two-thirds of sites to be unsuitable for swimming at certain times (MfE,
2016a). Lake trophic level indices, which indicate the health of lakes based on their
nutrient concentrations, significantly increased (worsened) for a third of the total 30
lakes monitored from 2004–2013. Overall, this status report confirmed trends in earlier
reports (e.g. MfE, 2009a, 2009b, 2009c, 2009d; MfE, 1997) of declining biodiversity,
wetland ecosystem services under threat, major issues with water quality, and declining
wetland and water body health in agricultural regions.
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NZ wetland and water-related legislation
Key central government policies and legislation concerning the current management of
NZ wetlands, water bodies and freshwater are as follows:
 The Resource Management Act 1991 (NZ Government, 2016), through which
the use of land, riverbeds and lakes, restrictions relating to water, discharge of
contaminants and other adverse environmental effects are managed;
 Treaty Settlement legislation, e.g. the Waikato–Tainui Raupatu Claims (Waikato
River) Settlement Act 2010 (NZ Government, 2014b);
 The National Policy Statement for Freshwater Management 2014 (NPS-FM)
(NZ Government, 2014c) which sets out objectives and policies for freshwater
management under the RMA. Freshwater wetlands and marine wetlands are
managed separately in NZ and are covered by two separate statutory national
policy statements, the National Policy Statement on Freshwater Management
and the NZ Coastal Policy Statement (Department of Conservation, 2011).
During the period of this study, the 25-year old RMA was the subject of public
discussion and proposed amendments by central government concerning council
planning and land development (Wright, 2016).
Other legislation influencing the management of fresh water includes the National
Environmental Standards (MfE, 2016b), and Water conservation orders (which apply to
specific water bodies). The figure in Appendix 1 demonstrates the relationships between
these legislative and regulatory instruments. Guidelines have been developed for the
NPS-FM (MfE, 2015); these are designed to assist regional councils and unitary
authorities to implement water management reforms requiring councils to set freshwater
objectives, account for freshwater takes and contaminants, involve iwi and hapū in the
management of fresh water, and potentially require users of water resources ‘to adjust
their practices’ (MfE, 2015, p. 5). Non-statutory policy and strategy on wetlands is
contained in the New Zealand Biodiversity Strategy (Department of Conservation &
MfE, 2000) and guidance by the Department of Conservation (DOC) on national
biodiversity-related priorities and the protection of biodiversity on private land (Myers
et al., 2013; MfE & DOC, 2007). The regional and district plans developed by councils
(e.g. Auckland Council, 2017; Environment Canterbury, 2017; Horizons Regional
Council, 2016; Northland Regional Council, 2014; Hawke’s Bay Regional Council,
2006) are the key mechanism through which national legislative direction is
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implemented and wetlands on private lands are protected. Councils also influence the
use of wetlands and water, as regional councils have the responsibility to grant permits
relating to water, discharges and the coastal environment, while district authorities issue
consents for land use and subdivisions. Councils’ roles, responsibilities and actions are
therefore significant and pivotal to any efforts to implement national policy and
improve wetland protection and management (Jones, Cocklin & Cutting, 1995).
Myers and colleagues (2013) suggested there are limitations in the approaches and
effectiveness of council plans, e.g. councils focussing on managing water quantity and
quality, including adverse effects on wetlands, rather than ‘protecting wetlands in their
own right’ (Myers et al., 2013, p. 110). Wetlands deemed regionally significant by
councils (e.g. due to size, rarity or representativeness, biodiversity and/or cultural
values), and those in public ownership due to national or international significance (e.g.
Ramsar-listed wetlands, and wetlands in reserves or national parks) have higher levels
of protection, although Myers and colleagues (2013) noted that formal legislative
protection varies by site and is often limited.
While the NPS-FM was gazetted after the data for this study was collected, relevant
findings from study data concerning central government policies and legislation and the
management and monitoring of freshwater ecosystems by government at local, regional
and national levels are reported in Chapters 4, 5 & 6 and discussed in Chapter 7.
Assessment of wetland health in NZ
In NZ, scientists’ development of environmental indicators to measure wetland
ecosystem health has included work by Ward & Pyle (1997), Leathwick & Julian
(2007) and Schallenberg and colleagues (2011), involving diverse indicators relating to
vegetation, fish, invertebrates, and water quality including stream nitrogen loads and
industrial discharge from dams/mines (Schallenberg et al., 2011; Leathwick & Julian,
2007). Schallenberg and colleagues (2011) set out to define and quantify the
relationships between human pressure variables and indicators of ecological integrity,
presenting a methodology for quantifying the four core components of ecological
integrity. These authors also proposed a list of metrics potentially useful for assessing
ecological integrity in NZ streams and lakes, and provided information on development
of a multi-metric index of ecological integrity. Clapcott et al. (2011) contributed
empirical data, assessing stream health metrics against three land-use pressure gradients
(native vegetation cover, impervious cover, and predicted nitrogen loading) to identify
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key indicators of ecological integrity for streams and to produce a multi-metric index of
ecological integrity for stream reaches in NZ. Earlier work by Boothroyd, Harding &
Death (2002) had determined reference sites (those considered closest to the original
natural, or reference, condition) for the assessment of ecosystem health, while extensive
work on wetland condition assessments was conducted by Clarkson and colleagues
(2004) in a collaborative, inter-agency effort to develop environmental performance
indicators and establish a national wetland database. Clapcott et al. (2011) noted that
ecological values from reference sites, individually or as a group, could be used in the
development of a multi-metric index to help determine the reference condition for a test
site. Difficulties arose with some NZ ecosystems including lowland streams as the
extent of human development had resulted in a lack of reference sites and information
on reference conditions (Clapcott et al., 2011).
Nationally, a directory of internationally important wetlands was compiled by Cromarty
& Scott in 1995, using the criteria established by the Convention on Wetlands.
Extensive inventory work subsequently undertaken by Ausseil et al. (2008) and Ausseil
et al. (2011) to identify, classify and assess wetlands of national importance (referred to
as WONI) for biodiversity has provided a basis for ongoing work by agencies such as
DOC, Landcare Research and regional/district/unitary councils on mapping/inventory
and wetland condition assessments (P. Gerbeaux, pers. comm. 2015; B. Clarkson, pers.
comm., 2014; Hashiba, Wade & Hesketh, 2014; Ausseil et al., 2011). The WONI
assessment was NZ’s first quantitative attempt nationally to rank wetlands ‘on the basis
of their potential contribution to biodiversity protection’ (Ausseil et al., 2011, p. 157).
Many wetlands were assessed by Ausseil and colleagues (2011) as having low
ecological integrity and condition, and the majority (74%) were small, less than 10
hectares in size, demonstrating the extensive fragmentation due to development that has
occurred throughout NZ. A number of regional councils throughout NZ have also
conducted inventories of wetlands within their jurisdictions over recent decades,
highlighting wetland loss that has occurred and identifying wetlands deemed regionally
significant for their ecological diversity, habitat, and/or hydrological values (e.g. Ewans,
2016; Otago Regional Council, 2016; Waikato Regional Council, 2016; Lambie, 2008;
Cameron, 2008).
With regard to wetland monitoring, Myers and colleagues (2013) reported that
quantitative monitoring data on the ecological condition of wetlands are sparse, while
the quality and quantity of freshwater resources in NZ continue to deteriorate. Wetland
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condition monitoring using established techniques (Clarkson et al., 2004) is conducted
by some regional councils and at particular sites, e.g. as part of restoration or research
activities, however no comprehensive national monitoring program of wetland extent or
condition exists (Myers et al., 2013). Over 800 river and stream sites throughout the
country are regularly monitored for water quality by NIWA and regional councils,
including NIWA’s National River Water Quality Network of 77 sites across 35 rivers.
The most common variables measured at these sites are nutrients, bacteria, periphyton,
visual clarity and macroinvertebrate communities (Auditor-General, 2011). To facilitate
greater participation of iwi into land and water management and decision making
(Harmsworth & Tipa, 2006), cultural monitoring techniques and a Cultural Health Index
for streams (Tipa & Teirney, 2003) have been developed. More broadly, iwi
involvement in wetland restoration and assessment has increased with recent Treaty
settlements and associated funding for river restoration (e.g. Waikato River Authority,
2016). Nationally, the Arawai Kākāriki Wetland Restoration Programme focusses on
restoration, research and management of three large wetland complexes (NIWA, 2015;
Robertson & Suggate, 2011) and continues to contribute to the burgeoning body of
literature relating to wetland health.
2.2.4 Perceptions of wetland health
People’s perceptions of wetlands are described by Dobbie (2009) as ‘a complex
transaction between human and environmental phenomena, involving much more than a
simple immediate response to physical stimuli’ (p. 2). Values, attitudes, meanings and
preferences are revealed by perceptions, which involve cognition and knowledge and
cultural context, therefore wetlands are perceived through a ‘filter’ of beliefs, values and
cultural attitudes (Manuel, 2003a; Gibson, 1979; Ittelson et al., 1974; Ittelson, 1973).
Nassauer (2004) described attitudes towards wetlands as relating to naturalness and
health, control and safety, neatness and care. Dobbie (2009) noted that scientific
literature relating to perceptions of wetlands overwhelmingly indicated ‘negative
cultural attitudes’, including the ‘wasteland concept’ associated with wetlands (p. 40).
However, Dobbie’s research into public perceptions of Victorian freshwater wetlands
found that people had positive perceptions of wetlands overall, and ecological and
aesthetic values converged in many wetlands, influenced by familiarity and by
knowledge and cognition. Dobbie (2009) suggested that in perceiving wetlands, the
‘environmental phenomena of the perceptible realm seemed to extend beyond landscape
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patterns to include organisms, habitats and ecosystems, and perhaps ecological
processes’ (p. 179). People’s perceptions of wetlands involve a complex interaction of
multiple factors (Manuel, 2003a, 2003b), including percipients’ familiarity with
wetlands, place of birth, education level, and interrelationships between health,
complexity, orderliness, and naturalness (Dobbie, 2009; Nassauer, 2004).
A global trend towards more consultative and adaptive ecosystem management
techniques by institutions seeking to promote or establish more sustainable management
of diminishing natural habitat and resources has led to increasing interest in how
wetlands are used, managed and perceived (Land and Water Forum, 2012; Gross et al,
2011; Bunce, Rodwell, Gibb & Mee, 2008; Young, Harmsworth, Walker & James,
2008; Dixon 2005). There is relevance also in perceptions studies for climate change
research (Leahy, Robinson, Patten & Kramer, 2010; Strand, Tong, Aird & McRae,
2010). However, there appears to have been relatively few studies into community
perceptions of wetlands specifically (C. Rubec, pers. comm., May 2012; Dobbie, 2009;
Manuel, 2003a, 2003b), despite the significance of such perceptions for management of
wetlands and their long-term sustainability (Dobbie, 2009; Young et al., 2008; Herath,
2004), also few studies on the perceptions of wetland managers specifically.
Comparatively more literature is available upon related issues, e.g. public or stakeholder
perceptions of vegetation and landscape (Yamashita, 2002; Ulrich, 1986), water
management (Lukasiewicz, 2011; Burton, Marsh & Patterson, 2000), management of
protected areas (Palomo, Martín-López, López-Santiago & Montes, 2011), environment
(Hughey, Kerr & Cullen, 2013, 2010), and ‘eco-environmental health’ (Strand et al.,
2010); some of these authors have collected data on wetland perceptions within the
broader context of their study.
In South Australia, Gross and colleagues (2011) examined the perceptions of key
stakeholders, including farmers, fishermen and indigenous people, of wetlands in the
Coorong region. They found that people’s perceptions were positive and the wetlands
were valued highly, with many interviewees expressing a wish for the wetlands in their
region to be conserved and more widely appreciated by society for the many services
and benefits they provide. Similarly, community perceptions of wetlands in Brazil were
positive, with study participants describing the wetland ‘as a place of tranquility,
happiness and health […] quality of life involves identity related to the territory’ (M.
Sato, pers. comm., May 2012). In Bangladesh, Rana and colleagues (2009) reported that
people living around the largest inland freshwater wetland system in that country
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perceived their livelihoods were being threatened by wetland degradation from multiple
pressures (Rana, Chowdhury, Sohel, Akhter & Koike, 2009), while Khan & Sohel (date
unknown) reported that wetlands in Bangladesh were considered wastelands and their
wild genome was being lost at an alarming rate. Manuel (2003a, 2003b) stressed the
social and environmental significance of positive community perceptions of small
wetlands such as urban ponds in Nova Scotia, Canada. Dobbie (2009) described urban
community perceptions of wetlands in Victoria, Australia, as positive overall. Public
perceptions of wetlands recorded by Dobbie (2009) included various use and non-use
values such as:
Wetlands viewed as ‘natural (eco)systems, providing habitat for wildlife,
especially birds’ (p. 106, ecologistic non-use value);
Places of beauty (aesthetic non-use value);
Places ‘to be enjoyed in passive or active recreation’ (p. 106, use value);
Other use and non-use values, e.g. social, educational, tourism, water quality;
Economic values, e.g. water supply, loss of production, flooding.
Dobbie (2009) reported that positive perceptions exceeded the negative, and the
wetlands most valued were of ‘healthy and natural’ appearance, with ‘a naturalness that
included complexity and a health that included order’ (p. 142). Values and perceptions
of wetlands varied depending upon whether respondents were urban/suburban or rural
residents, although habitat and aesthetic values were generally recognised as common
social values (Dobbie, 2009).
These values may differ according to cultural setting. In northern Australia, Aboriginal
perceptions of wetland health are intricately associated with historical connections to
water bodies and spiritual and cultural obligations to past, present and future
generations (Barber & Jackson, 2011). In NZ, Māori regard wetlands as a taonga, or
treasure, with a vital role in purifying and cleaning water, and enhancing the mauri of
rivers and streams (Harmsworth, 2002). In response to the deep spiritual and cultural
links which have been recognised between iwi and wetland ecosystems (Panelli & Tipa,
2009; Smith, 2008; Finlayson, 2016), cultural indicators of health have been developed
for NZ wetlands and waterways; these enable the inclusion of different cultural
perspectives into environmental management (Young, Harmsworth, Walker & James,
2008; Harmsworth & Tipa, 2006; Tipa & Teirney, 2003).
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Perceptions of wetland health in NZ
Research into perceptions of NZ wetland health specifically is limited. Existing
perceptions-related literature tends to contain broader aims, e.g. public perceptions of
environment (Hughey, Kerr & Cullen, 2013, 2010; Hughey, Cullen & Kerr, 2010;
Hughey, Kerr & Cullen, 2007; MfE, 2001), cultural perceptions of river and stream
health with a view to identifying monitoring indicators (Young, Harmsworth, Walker &
James, 2008; Tipa & Teirney, 2003), farmers’ attitudes to environment (Durpoix, 2010),
pest control (Fraser, 2006), and management and recovery programs for threatened
species (Seabrook-Davison, Ji & Brunton, 2010). Perceptions research tends to be
limited in scope and/or geographical reach (Hughey, Cullen, Kerr & Cook, 2004), and
while wetland-related information is sometimes embedded within these reports it is not
the primary focus.
A study conducted in the late 1990’s of the aims, outcomes and perceptions of
community-based environmental groups on the South Island (Hughey, Keller,
Kilvington, Smith & Wilkinson, 2002), while not focused on wetlands specifically,
reported relevant findings relating to resource managers. The study examined a total of
six community-based environmental groups from the marine, rural and urban resource
sectors, interviewing individuals from each group and from non-government and
government agencies in contact with each. The groups’ goals, processes and
achievements were examined, along with relationships between individuals and their
group. The groups were found to have commonalities including a feeling of personal
empowerment and support through the group forum; communication processes which
valued openness, trust and respect; members’ ownership of issues; and agreement on
group needs, sometimes including financial or in-kind support from agencies to achieve
key goals. Each group’s perceived relationship with agencies was studied, the most
positive agency-group relationships characterised by mutually-agreed or shared,
explicitly-stated aims and goals. Hughey et al. (2002) noted that all of the groups
believed they were achieving environmental outcomes, however a lack of data made
evaluation of their achievements difficult. Also, the absence of nationally-agreed
indicators for the performance of community-based resource management groups left
them vulnerable to being ‘misrepresented by agencies to support their political agendas’
(p. 12). The study concluded that the six groups had diverse aims and influences,
including economic, environmental, spiritual and stewardship, and that these reflected
each group’s ‘community of interest’ (p. 18) rather than its resource base.
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The authors recommended that communication between non-government and
government agencies and community-based resource management groups be improved.
They considered that more detailed understanding by agencies of the influences and
social context of these groups would be beneficial, together with negotiated
performance indicators between the agencies and groups. Appropriate resourcing was
also required, especially where agencies’ environmental policies require community
groups to take on management responsibilities (Hughey et al., 2002).
Other relevant research includes a study by Jones, Cocklin & Cutting (1995) on wetland
protection and management which included a national questionnaire survey of resource
management agencies, research by Sullivan (1998) into public perceptions of wetlands
in the Christchurch region, and investigations into Māori cultural indicators for wetland
condition (Harmsworth, 2002). Jones, Cocklin & Cutting (1995) surveyed city and
district councils throughout NZ, seeking detailed information on approaches to
ecosystem protection, monitoring and management. Few councils could provide
information about the extent of indigenous habitat, including wetland, under some type
of formal protection within their jurisdiction. Those which could reported that wetlands
represented less than 1% of their territorial areas, and less area than this was under
protection. Little information was provided concerning conservation priorities and
protection mechanisms (Jones, Cocklin & Cutting, 1995). Agriculture and land drainage
were listed by council staff as the main cause of wetland modification. Flood control
and other activites such as ‘waste water treatment, discharges, forestry, mining, rubbish
disposal, infilling and subdivision’ (Jones, Cocklin & Cutting, 1995, p. 150) were also
adversely affecting wetlands.
Jones, Cocklin & Cutting (1995) also surveyed landholders in a predominantly rural
district immediately south of Auckland (Chapter 1, Figure 1), finding that most of the
landholders valued wetlands for their role in maintaining water quality and as habitat for
species. However, the majority also had a utilitarian view of wetlands and considered
that conservation should not limit agricultural activities on private land. Most of the
landholders who used their wetlands for recreational activities considered them also to
be of importance for grazing. Almost 70% of respondents had carried out drainage
works on their wetlands, and just two landholders had gained council consents for this
activity. Landholder knowledge of wetland conservation mechanisms was concluded to
be poor, however almost 30% had fenced wetlands on their property (some primarily to
prevent stock getting lost in them) or placed wetlands under covenants; a further 21%
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were considering such action. Landholders expressed strongest support for voluntary
conservation mechanisms and incentive schemes; land use regulations or land purchase
were their least favoured protection options. Jones, Cocklin & Cutting (1995) reported
that cost was considered a significant barrier to extending wetland conservation, by
resource management agencies and landholders alike.
Sullivan (1998) reported that members of the public surveyed in Christchurch did not
value wetlands as highly as native forests, and rated swamps lower in visitation,
recreation and scenery values than other ecosystems. The study participants expressed a
narrower definition of wetlands than that provided in the Resource Management Act,
wetlands with areas of open water being classified as lakes or rivers. They appreciated
wetlands as habitat for birds and wildlife and were generally more aware of the social
and ecological values of wetlands than economic values such as water quality services
and flood mitigation. Some wetland managers were interviewed during the study, e.g.
from the regional and city councils and the Canterbury Conservancy of the Department
of Conservation; these managers reported that a lack of information and insufficient
resourcing were barriers to effective wetland management. Sullivan (1998)
recommended that detailed wetland inventories be conducted, monitoring and reporting
protocols developed to assist wetland managers, and extensive local community
consultation and involvement incorporated into wetland management programs.
The studies by Jones, Cocklin & Cutting (1995), Sullivan (1998), and Hughey et al.
(2002) are highly relevant to this study. They indicate that issues such as resourcing,
communication and information exchange are key challenges for wetland managers and
community-based resource management groups, and that better understanding by
agencies of the influences and social context of these groups would be beneficial.
Sullivan (1998) found, as this study did, that New Zealanders define wetlands quite
narrowly (see Chapter 1, section 1.5.1; Chapter 5, section 5.1).
In biennial surveys of public perceptions of the state of NZ’s environment, ongoing
since 2000, Hughey, Kerr & Cullen (2013) cover various aspects of the environment
including some that relate to wetlands. These include ‘rivers, lakes and groundwater’,
‘wetlands’, ‘freshwater environment’, and ‘native land and freshwater plants and
animals’. Over the years, the survey questions have evolved as an adaptive response to
data analyses, and the findings are relevant to this study. In 2010, a special topic was
included to survey public perceptions of ‘water quality’, ‘water management’, and
‘water values and futures’ (Hughey, Kerr & Cullen, 2010). When asked to rate the
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health of various environmental components and ecosystems, survey respondents rated
rivers, lakes, marine fisheries and wetlands as ‘adequate’ to ‘good’. The respondents
considered climate change/global warming to be the most important environmental
issue on a global scale, but rated water pollution and related water issues as the most
important environmental challenge facing NZ (Hughey, Kerr & Cullen, 2010). From
2000 to present, respondents to the biennial surveys have consistently perceived that the
single most important environmental issue in NZ is freshwater quality and related
issues, and that groundwater, rivers and lakes are among the least well managed of the
specific resources studied (Hughey, Kerr & Cullen, 2013). With regard to wetland
threats, respondents to the biennial surveys perceived pests and weeds to be the main
cause of damage to wetlands, followed by farming (Hughey, Kerr & Cullen, 2010).
Hughey, Kerr & Cullen (2007) proposed that the above trends in perceptions identified
in their surveys reflect ‘increasing scientific and policy concern’ (p. 89) about various
pressures and the deteriorating state of freshwater resources in NZ. Interestingly, the
surveys show some dissonance between public perceptions and scientific data; while
respondents consistently rate both wetlands and biodiversity highly in terms of health,
scientific studies suggest both are very poor (Hughey, Kerr & Cullen, 2010, 2008;
Myers et al., 2013; Allibone et al., 2010; Ausseil et al., 2008; MfE, 1997). Also
intriguingly, freshwater perceptions appear strongly related to ethnicity (Hughey, Kerr
& Cullen, 2010, 2008); Hughey, Kerr & Cullen (2010) reported that ‘New Zealand
European and Māori respondents (are) almost always more concerned than people of
other ethnicities – the consistent pattern is startling’ (p. iii). These and other freshwaterrelated perceptions and trends revealed by the biennial surveys have significance for
wetland management in NZ and relevance to this study.
With regard to the inevitable development-related tradeoffs concerning freshwater
ecosystems, respondents to the above-mentioned surveys said they generally valued the
intrinsic, environmental and recreational values of freshwater and wanted high quality
water. They considered economic development important, but rated maintaining
instream values more highly (Hughey, Kerr & Cullen, 2010). The respondents favoured
integrated management approaches combining economic, voluntary and regulatory
instruments, and all were strongly supportive of monitoring commercial use of
freshwater and charging commercial users for the water they use (Hughey, Kerr &
Cullen, 2010). In considering New Zealanders’ aspirations for the future, Hughey Kerr
& Cullen (2010) reported that ‘New Zealanders have a very high desire for a future of
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largely nonpolluted freshwaters, fit for swimming and with abundant aquatic life. They
want the most important rivers protected and they do not want to trade off
environmental protection for economic growth’ (p. 71). This information has particular
relevance for policy makers and those involved in the management of wetlands and
water bodies, water quality and other wetland ecosystem services.
As relevant background to wetland perceptions in NZ, it is apparent that some public
perceptions of environment stir controversy (Slade, 2013; Joy, 2013; Myers et al.,
2013). For example, Hughey, Kerr & Cullen (2010) reported that survey respondents
believed NZ is a ‘clean and green’ land, and that the state of the natural environment is
‘good’ to ‘adequate’. Generally, respondents believed they had a good knowledge of the
environment, and were concerned about the environment. However, ecologist Joy
(2012a) argued that New Zealanders’ cling to a ‘clean and green’ image of their nation
in the face of overwhelming evidence to the contrary. He noted a ‘frustrating’ level of
ignorance among key decision-makers of the extent and urgency of degradation to water
quality, wetland biodiversity and other aspects of the environment, and considered that
NZ’s environmental management record compared poorly with that of other developed
countries (Joy (2012a). These diverse perspectives, together with others as discussed
above, are an important aspect of the background setting to this study, and indicate that
further information on socially-oriented aspects of wetland management in NZ would
be beneficial for resource management agencies and decision makers.

From the synopsis of literature provided in this chapter, especially noting the critical
state of wetlands in NZ and globally and the urgent need for more effective
management to halt wetland loss and degradation (Gardner et al., 2015; Davidson,
2014; Finlayson, 2012; Peters & Clarkson, 2010), it is apparent that this study’s
exploration of wetland health-related perceptions is timely and of local and global
relevance. In accordance with the research questions and justification for study provided
in Chapter 1, this thesis will enhance existing knowledge of wetland managers’
perceptions of wetland health, the indicators they use to determine health, and other
socially-oriented aspects of wetland management. The findings of this study have
relevance for policy makers, decision makers, wetland managers and researchers
looking to better manage wetland and water-related pressures and challenges, improve
restoration and management outcomes for wetlands, and ultimately to enhance wetlands
as settings for human health and well-being.
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The following chapter will present and discuss potential methodological approaches for
this study, and describe the methods selected for this study in order that the Research
Question relating to wetland managers’ perceptions of wetland health could be fully
explored.
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3. Methodology and Methods
This chapter discusses key research methods and analysis techniques appropriate for
exploring wetland managers’ perceptions of wetland health. With reference to recent
literature, the various benefits and otherwise of potential methods are discussed and a
‘decision trail’ provided (Appleton, 1995) for the study methodology. Both qualitative
and quantitative methods were selected and undertaken for this cross-disciplinary,
explorative study and these are discussed here in detail, along with amendments made
to the methods during the course of the study as part of the adaptive research approach.
Assumptions and limitations of the study are also recorded.
3.1 Background to data collection
The following discussion of methodological approaches draws upon literature from both
environmental and social sciences, reflecting the transdisciplinary nature of this study.
As background to the data collection methods employed for the study, a range of
potential research methods are discussed in relation to the relevant research subquestion and an explanation provided about which methods were the most appropriate
and most effective to implement. A summary of this information is provided in Table 2,
which includes the potential methods of data collection considered, and the actual
methods employed in this study.
Table 2. Research sub-questions in relation to desired outcomes and potential methodologies.
Sub-question

Research method/s need to…

Potential methods

Methods selected

Sub-question 1: What are
the current perceptions of
wetland health in NZ?

Effectively identify and explore
perceptions of wetland health,
including definitions of ‘wetland’
and related terms, monitoring
and management activities

Interview
Media analysis

Sub-question 2: How do
wetland managers
differentiate between
healthy and unhealthy
wetlands and what
indicators do they use?

Effectively explore perceptions of
healthy/unhealthy wetlands and
the indicators used by wetland
managers to arrive at decisions
regarding health status

Survey/Questionnaire
Interview
Focus group
Case study
Critical analysis of
media, literature
Survey/Questionnaire
Interview
Focus group
Case study
Critical analysis of
media, literature

Sub-question 3: What are
the past and current
management and
monitoring practices of
wetlands in NZ?

Examine historical and current
literature, and inquire into the
current practices of wetland
managers

Survey/Questionnaire
Interview
Focus group
Critical analysis of
media, literature

Interview
Survey
Media analysis
Document analysis

Sub-question 4: What are
the implications of the
research findings for the
future management of
wetlands?

Interpret and synthesise the
information collected in this
study while considering the
implications of the study findings
for wetland management in NZ.

Interpretation and
synthesis. Discussed in
recommendations and
conclusions of the
research thesis

Interpretation and
synthesis. Discussed in
recommendations and
conclusions of the
research thesis
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Interview
Survey
Wetland rating activity

Research methodologies are often separated into two distinctive groups, namely
qualitative research and quantitative research, with the primary and perhaps fairly
superficial distinction being that quantitative techniques employ measurement (Bryman,
2012). Broadly, the two represent distinct strategic approaches to research. Qualitative
research techniques are flexible and descriptive and enable the exploration of topics or
problems ‘about which relatively little is known’ (Morse & Field, 1995, p. 2), with the
potential for interaction and collaboration between the researcher and participants.
Qualitative methods for social research include focus groups, semi-structured interviews
containing open-ended questions, and guided discussion. Quantitative research, on the
other hand, is focussed on issues of reliability and validity, with methodologies being
developed around the less flexible precepts of measurement, causality, generalisation
and replication (Bryman, 2012). Likert scales, which are a ‘multiple-item measure of a
set of attitudes relating to a particular area’ (Bryman, 2012, p. 166), structured
observations, time sampling, surveys, questionnaires and structured interviews are
social research techniques designed to elicit quantitative data.
As this study aimed primarily to explore the perceptions of individuals, qualitative
techniques were considered the most appropriate as they enabled the researcher to
enquire, delve deeply and fully explore the issues relating to perceptions of wetland
health. However, as quantitative data can also be beneficial in investigation of the
research questions (Dobbie, 2009; Bunce et al., 2008), some quantitative components
were incorporated into the study. This resulted in a ‘mixed methods’ approach, in which
qualitative and quantitative approaches were effectively combined within a single
project (Bunce et al., 2008; Mendlinger & Cwikel, 2008; Morse & Field, 1995).
Bryman (2012) noted a recent trend towards more mixed methods studies and a
‘growing preparedness to think of research methods as techniques of data collection or
analysis that are not as encumbered by epistemological and ontological baggage as is
sometimes supposed’ (p. 649).
This study was designed to elicit both quantitative and qualitative data, although the
data obtained was primarily qualitative due to the exploratory nature of the research
concept and the inductive approach adopted. The adaptive, ‘mixed methods’ approach
adopted for this study was highly beneficial, as it enabled triangulation of data and
enhanced the validity of the study findings.
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3.1.1 Interviews
Semi-structured interviewing was decided upon as the primary data collection method
for this study, following consideration of the issues discussed below. In conducting
qualitative interviews, the interviewer adopted elements of the inductive sampling
approach and treated the knowledge of the participant as ‘strange’ or unknown
(Hassard, 1991, p. 286), asking for more detail about various actions or concepts
already familiar to the researcher. This approach enabled the researcher to fully explore
participants’ reasoning, for example, eliciting thought processes behind key wetland
management or monitoring actions, or perspectives on wetlands and wetland issues.
Interviews can elicit qualitative or quantitative data, although the format of a qualitative
or quantitative interview differs greatly. Quantitative interviewing is highly structured,
the questions carefully designed by the researcher to measure key concepts and elicit
particular data. This technique is also highly standardised, with little or no variation or
place for free, unstructured discussion that may compromise the validity of the data.
Qualitative interviewing, on the other hand, is the interview type most effective in an
explorative study as it contains much less structure and seeks to elicit rich and detailed
responses. This technique may include convergent interviewing, in which ‘the size of
the sample is dictated by the emergence of new information’, the sampling continuing
until no new information is gleaned within several succeeding interviews (Bewsell,
Monaghan & Kaine, 2007, p. 203). Qualitative interviews may be unstructured and
‘conversational’ in style (Malbon, 1999), or semi-structured whereupon the researcher
adheres loosely to a predetermined set of questions yet allows digression to discuss
related topics with the interviewee as they arise, the researcher asking new questions or
varying the order as appropriate. The semi-structured interview format is flexible while
still ensuring consistency, the same questions being asked even if others are added, and
similar wording used in all interviews (Bryman, 2012). If a question is misinterpreted
by an interviewee, the interviewer is on-hand to reword the question and clarify any
ambiguity (Appleton, 1995).
The cost and effectiveness of relevant data collection options were considered in the
methodological decision-making for this study. Kerr & Sharp (2003) compared postal
surveys with interviewing techniques, and reported that while postal surveys avoided
the potential for interviewer bias and had numerous positive attributes, interviews could
be highly targeted with superior response rates and allowed information to be presented
in formats unsuitable for postal surveys. Respondent understanding could be evaluated
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during an interview, and interviewers could control the order in which respondents
answered questions or received information because they could not ‘skip ahead’ (Kerr
& Sharp, 2003, p. 11). The authors considered that both approaches yielded useable
models yet personal interviews appeared ‘superior’ to postal surveys and offered better
value for money, with postal surveys often incurring high, hidden costs in survey
design, layout, printing and postage (Kerr & Sharp, 2003, p. 45).
Semi-structured interviews are therefore a feasible and highly effective means of
exploring perceptions, encouraging in-depth discussion and obtaining rich data (Minato,
Curtis & Allan, 2012; Gross et al., 2011; Spiers, 2010; Dobbie, 2009; Hughey et al.,
2002). Such interviews allow ‘opportunities for the participant to speak freely on the
issues raised around the research topic’ (Spiers, 2010, p. 105), and investigation of ‘the
meaning, structure and essence of the lived experience of a phenomenon for a person or
group of people’ (Patton, 2002, p. 482). High response rates are common for in-depth
interviewing (Appleton, 1995).
Bryman (2012) noted that sample size for interviewing needs to be determined through
a process of compromise, incorporating ‘constraints of time and cost, the need for
precision, and a variety of further considerations’ (Bryman, 2012, p. 197). In general,
greater sample size results in greater precision of the sample, however there is a need to
be realistic and limitations should be reported. Carefully planned selection of
participants is considered important when arranging interviews. Prospective interview
participants may be identified and approached through the process of ‘snowballing’, in
which the researcher makes contact with ‘a small group of people who are relevant to
the research topic and then uses these to establish contacts with others’ (Bryman, 2012,
p. 202); snowballing should be conducted with reference to a carefully designed
sampling framework in order to ensure the appropriate number and type of interviewees
are obtained.
Bryman (2012) raised several issues with snowball sampling including the unlikelihood
that a ‘snowballed sample’ will be fully representative of the population. This issue has
implications for the development of a sampling framework, and may be addressed
through the researcher openly identifying any potential limitations within the final
sample and clearly describing the selection criteria for sampling, processes undertaken
and methodological choices made. Provision of a clear ‘decision trail’ is a key aspect to
establishing validity or ‘auditability’ in all stages of a research project (Appleton, 1995,
p. 997; Moon et al., 2016).
63

Other issues relating to qualitative interviewing include transport costs and logistics,
interviewee availability, the preparedness and skill of the interviewer, the potential
reluctance of some people to be audio recorded and/or interviewed, lengthy
transcription times, and the sheer volume of transcribed data to be analysed (Bryman,
2012; Gross et al. 2011; Kerr & Sharp, 2003; Appleton, 1995; Lofland & Lofland,
1995). Ongoing analysis of the interview data throughout the interviewing period
enables early identification of emerging themes, which allows the researcher to ask
more direct questions about these during subsequent interviews while also avoiding the
‘piling up’ of large volumes of transcribed text to be analysed (Bryman, 2012).
3.1.2 Photo elicitation techniques
In this study, a Wetland Rating Activity was devised which incorporated a seven-point
Likert scale and nine photographs of wetlands. This photo elicitation activity was
incorporated into the semi-structured interviews as a tool for stimulating discussion with
study participants about their perceptions of wetland health and the key indicators they
use to determine health.
Visual research methods, including the use of photographs, are used during interviews
to ‘ground’ the interviewer’s questions and provide a meaningful context (Harper,
2002). Photo elicitation, the use of photographs to focus discussion during interviews, is
a useful tool producing rich qualitative data (Sherren et al., 2011). It may be combined
with quantitative research techniques (Dobbie, 2009); for example, quantitative rating
methods have often been used in interviews, including to assess attitudes to the
environment (Dobbie, 2009), assess stream health (Tipa & Teirney, 2003) and to study
visual landscape assessment (Kaplan & Kaplan, 1989; Zube, Pitt & Evans, 1983). A
rating method such as a Likert scale may be used in combination with a visual technique
such as photographs to assess preference, perceptual constructs, and/or wetland health
(Dobbie, 2009).
Visual aids have proven effective in the study of human perceptions of wetland
ecosystems (Dobbie, 2009), with studies showing that humans respond to a number of
elements within landscapes including perceived naturalness (Botkin, 2001; Hull,
Robertson & Kenora, 2001), which is often considered the aesthetic ideal in a landscape
and equated with health (Lamb & Purcell, 1990; Nassauer, 1995). People also respond
to features indicating neatness and care (Nassauer, 1993), and control and safety
(Maltby, 1988; Nassauer, 2001; Syme, Fenton & Coakes, 2001), and prefer waterscapes
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with complexity within the landscape, e.g. wooded uplands, or wetland scenes
containing mystery and depth, clearwater reflections and lush or dominant vegetation
(Kaplan & Kaplan, 1989; Herzog, 1985; Hammit 1983; Hammitt, 1979). Greider &
Garkovich (1994) noted that the cultural definitions of an individual will influence their
perceptions of a particular place, such that ‘Any physical place has the potential to
embody multiple landscapes…’ (p. 1).
3.1.3 Survey/Questionnaire
A survey was undertaken during this study as it was determined through the adaptive
research process to be beneficial, following the collection of interview data and
consideration of the following points.
Surveys are an example of cross-sectional design in which researchers seek to establish
variation between one case and another, or across multiple cases, by collecting data on
the variables of interest at a single point in time (Sarantakos, 2012). Survey participants
are selected at random or according to predetermined criteria, and asked a standard set
of questions using a questionnaire or structured interview. As the survey is conducted
more or less simultaneously on multiple cases, sometimes a very large number of cases,
the resulting quantitative or quantifiable dataset may be examined for patterns of
association (Bryman, 2012). Surveys are conducted through various means including
telephone, postal and electronic, and have been successfully used in studies on human
perceptions and values (Sherren et al., 2012; Black, Davidson & Retra, 2010; SeabrookDavison, Ji & Brunton, 2010; Dobbie, 2009; Bunce et al., 2008; Kerr & Sharp, 2003).
Surveys can be combined with other techniques in a mixed methods approach, e.g.
Bunce et al. (2008) used standard non-parametric tests to analyse quantitative survey
data, and collected qualitative data through interviews.
Questionnaires and surveys can be highly effective, especially when it is necessary to
acquire data from a large number of people. However, fixed questions were considered
potentially limiting for this ‘explorative’ study which required in-depth exploration of
perceptions. It was decided that a survey would be incorporated into the study in
combination with the more flexible and adaptive technique of semi-structured
interviews.
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3.1.4 Focus groups
Focus groups were considered as a potential data collection method for this study, but
were not eventually utilised; instead, the study data was collected primarily through
semi-structured interviews and an electronic survey.
Focus groups, also group interviews, typically involve four or more interviewees in a
facilitated discussion, online or in person, exploring at least one specific theme or topic
in depth. Focus groups are an effective technique for exploring views and perceptions
and have long been used in market research and other disciplines. They provide a forum
for observing interactions between people, in addition to discussion of the issue ‘in
focus’, which can result in deeper and potentially more realistic insights into people’s
views (Bryman, 2012). Studies utilising focus groups include Strand, Tong, Aird &
McRae (2010), Black, Davidson & Retra (2010) and Kerr & Sharp (2002). Strand et al.
(2010) used focus groups to examine the perceptions of specialists and government
stakeholders of the threat of climate change, potential resilience, and ‘ecoenvironmental health’, defined as ‘the interdependencies between ecological systems
and population health and well-being’ (p. 1). The use of focus groups was considered
potentially suitable for this study, as group discussions with wetland managers could
allow the researcher to effectively explore wetland health and related issues. Transport
logistics were an issue for this study, however, as wetland managers often work in rural
areas and are widely scattered.There was potential difficulty therefore in obtaining
enough volunteer attendees, along with additional issues relating to confidentiality, the
difficulties in recording multiple points of view, group dynamics, and the potential for
power imbalances with the group (Bryman, 2012; Dobbie, 2009). While focus groups
could have been a cost-effective method of data collection in comparison to
interviewing, it was decided that the latter method would glean more individual, indepth data for this study.
3.1.5 Developing a sampling framework
The context of the qualitative study may be accommodated by use of techniques such as
situational analysis mapping, which is ‘used to illustrate the wider context of the
participants’ social world’ (Mills et al., 2008, p. 8). For this to occur, the key research
participants must be identified. This may be achieved by using a technique such as
frame analysis which seeks to clarify and express the perceptions, organisation and
communication of individuals and social groups and enables the researcher ‘to identify
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the key players’ (Mills et al., 2008, p. 8). This was considered a useful exercise to assist
with identifying potential interviewees throughout NZ (for further details, refer to
section 3.4.1, including Table 3).
3.1.6 Data collection conclusions
The primary research technique selected for this study was semi-structured interviews,
due to the inherent flexibility in format, practical logistics, and relevance for an
inductive, explorative study aiming to obtain rich, detailed data on perceptions of
wetland health. It was initially decided that focus groups would be undertaken if initial
analysis of interview data suggested greater sample size or group discussions would be
beneficial; for example, to elicit more detailed responses from multiple members of
community groups. However, this need did not eventuate. A survey was employed midway through the study when the adaptive research process indicated that it would be
beneficial to the research, primarily to expand the geographical reach and to strengthen
the dataset associated with Research Sub-question 3 concerning the wetland
management activities being conducted by managers around NZ.
An interview guide was developed to assist the researcher with questioning during the
semi-structured interviews (section 3.4.1; and Appendix 2). A Wetland Rating Activity
was also developed and incorporated into the interviews (section 3.4.3). In this activity,
a photo elicitation technique using wetland photographs was paired with a Likert scalebased rating activity, similar to the rating scales employed by Dobbie (2009) and Tipa
& Teirney (2003). Described in more detail later in this chapter (section 3.4.3), the
Wetland Rating Activity was designed as a mixed methods tool to stimulate discussion
during interviews, eliciting primarily qualitative data with a quantitative component,
and bringing greater depth and validity to the dataset. The Wetland Rating Activity
incorporated nine wetland photographs, a Likert scale, and several interview questions
concerning managers’ perceptions of wetland health and the key factors they consider
when determining health.
The methods used for the collection of qualitative and quantitative data in this study are
presented in section 3.4. In the interests of providing a clear decision-making trail,
background information is provided in section 3.2, below, on the data analysis methods
selected for this study.
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3.2 Background to data analysis
3.2.1 Analysing qualitative data
Thematic analysis techniques were applied to the qualitative data generated by this
study, in particular the interview transcripts which were organised into core themes and
subthemes from which theories could be derived and explored. Grounded theory
methods were used including constant comparative coding, category saturation, and
concurrent data generation and analysis, applied through an adaptive research approach.
The criteria for the identification of themes varies across researchers and projects, but in
this case a form of ‘implicit quantification’ (Bryman, 2012, p. 624) was employed, in
which themes occurring most frequently within the qualitative interview data were
elevated in prominence above others. The ‘lesser’ themes that emerged were also
reported and discussed. The number of times a particular theme occurred in the data or
the number of interviews from which it emerged was reported, in order to avoid
engaging in ‘quasi-quantification’, or the use of imprecise terms such as ‘many’,
‘frequently’, ‘rarely’ and ‘often’ (Bryman, 2012, p. 624). Validity of the findings were
increased by consistently reviewing themes within the context of each interview, and by
later testing the ‘truth value’ of the research outcomes by discussing them with several
of the interviewees (Appleton, 1995, p. 995). Through this process, the researcher
checked the credibility of the analysis in order to confirm that the study findings
represent the interviewees’ own experiences or perceptions.
Analysis of qualitative data is has its challenges, one of the difficulties being that ‘it
very rapidly generates a large, cumbersome database’ (Bryman, 2012, p. 565).
Qualitative data may take the form of field notes and observations, interview transcripts
and other documentation, all of which contain a wealth of information in the form of
prose and through which the researcher must find analytic paths with real significance
for project outcomes. While quantitative data analysis techniques have been developed
within the bounds of ‘well-established and widely accepted rules’ (Bryman, 2012,
p. 565), there are few such rules to guide the analysis of qualitative data. There are,
however, general strategies and guidelines for qualitative data analysis, including
grounded theory methodology.
Grounded theory is a methodology considered appropriate for little-known fields of
research (Glaser & Strauss, 1967). Grounded theory has attracted some controversy and
extensive discussion and may be differentiated into the Glaserian approach (Glaser,
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1992) or the Straussian approach (Strauss, 1987; Strauss & Corbin, 1990). It includes
the process of coding, in which emerging data is examined for component parts which
are then coded and named, an iterative process which is influenced or shaped by the
researcher’s personal interpretations (Charmaz, 2000). Theoretical saturation is a
description of the point at which ongoing coding of data by the researcher may cease
because no new categories or concepts are emerging, or the collection of data to
illuminate a particular category or concept is no longer necessary or relevant (Bryman,
2012). A further grounded theory method known as constant comparison requires the
researcher to constantly compare phenomena encoded within a particular category, in
order to elucidate emerging themes or enable theoretical elaboration (Bryman, 2012). A
study utilising grounded theory may include a number of techniques within the
methodology including theoretical sampling, constant comparative coding, category
saturation, concurrent data generation and analysis, and constructing a story line (Mills,
Francis & Bonner, 2008; Strauss & Corbin, 1990).
Other approaches to qualitative data analysis include critical discourse analysis,
narrative analysis and thematic analysis. These techniques share some similarities, e.g.
the search for themes within data (Sarantakos, 2012; Bryman, 2012). Thematic analysis
is a common approach to analysis of qualitative data and involves organising core
themes, those initially recognised in early reading through the data, into a framework of
subthemes. This can be done manually (Appleton, 1995), or with the use of software to
assist the researcher to implement the framework approach; in this study, Nvivo
software was used. The qualitative data analysis methods employed for this study are
described in detail in section 3.3, below.
3.2.2 Analysing quantitative data
Quantitative analysis methods broadly fall into three categories:
Univariate techniques analyse one variable at a time;
Bivariate analysis sets out to analyse relationships between two variables; and
Analysis of relationships between three variables is termed multivariate analysis
(Bryman, 2012).
Quantitative interview data obtained in this study, including demographic data and that
derived from the Likert scale-based Wetland Rating Activity, was analysed using
univariate and bivariate analysis, and factor analysis. Most of the variables in
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demographic data comprised categories that could not be rank ordered, no variable
being more of something than another, and so were classified as nominal variables.
Some were dichotomous variables, i.e. data with only two categories, such as gender.
Data from the Wetland Rating Activity, which produced multiple-indicator measures of
concepts, consisted of ordinal variables which could be rank ordered (Bryman, 2012).
In analysing the Likert scale data for this project, factor analysis was relevant as it
enabled the identification of clusters and outliers, and the linking of outliers with the
codes allocated to individual interviewees. This allowed the researcher to identify
individuals responsible for outlier data, then revisit qualitative interview data and
investigate why these individuals rated wetland health differently to the majority when
viewing a particular wetland photograph, potentially eliciting an important insight into
perceptions.
The quantitative data analysis methods employed for this study are described in more
detail in section 3.3, below.
3.2.3 Document analysis
In order to fully explore the research question, some analysis of documents was
required. Qualitative content analysis was considered an appropriate technique for the
document analysis component of this study. Hermeneutics were used as part of a
combined approach to analyse documentation regarding the past and present
management of wetlands in NZ, assisting the researcher to determine the socialhistorical moment in which each text was produced and intentional recipients and
referents, while at the same time drawing from semiotics to interpret denotative and
connotative meanings and ‘read between the lines’ of historical texts in particular. This
‘critical hermeneutic’ approach incorporated the principles of quantitative content
analysis and various approaches to document analysis including semiotics. Importantly,
it enabled the researcher to analyse documents in such a way that the author’s point of
view or ‘voice’ (Kinsella, 2006) and the social-historical context could be considered.
Both voice and context are central tenets of qualitative research strategy (Bryman,
2012); Kinsella (2006) described hermeneutics as an implicit philosophical
underpinning of qualitative research.
Qualitative content analysis is commonly used in analysing documents and involves the
identification of themes in a systematic and analytic way. Software such as Nvivo is
used to help code sections of text that contain ‘themes of interest’ (Seale, 2002, p. 109).
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Ethnographic content analysis, a variation on this approach, incorporates flexibility and
reflectivity and allows the researcher to reflect upon ‘situations, settings, styles, images,
meanings, and nuances’ (Altheide, 1996, p. 16). This technique enables the predefined
categories traditionally applied to documents during qualitative content analysis to be
refined during the research process, and new categories added as appropriate (Bryman,
2012).
Documents may be analysed by other techniques including semiotics and the
hermeneutic approach. Semiotics or ‘the science of signs’ (Bryman, 2012, p. 559) may
be used to analyse documents. Alternatively, the researcher may treat actual phenomena
as texts. The semiotic approach involves the identification and analysis of symbols in
everyday life and seeks to identify the sign, the signifier and the signified, sign function,
denotative (manifest or obvious) and connotative (additional, within social context)
meanings, and codes, or sign systems. The principle of polysemy, the inherent quality of
signs, namely that they are always capable of being interpreted in many ways, lies at the
heart of semiotics, while its strength lies in ‘its invitation to the analyst to try to see
beyond and beneath the apparent ordinariness of everyday life and its manifestations’
(Bryman, 2012, p. 560). The hermeneutic approach seeks to uncover meanings from
texts from the perspective of the author, with reference to the social and historical
context at the time the text was produced (Bryman, 2012).
3.2.4 Adaptive research approach
Qualitative data analysis may be conducted concurrently with the data collection
process (Mills et al., 2008; Charmaz, 2000). The adaptive research approach allows the
research process to ‘evolve’, enabling ‘continuing engagement and reflection between
the different parts of the research as the research itself progresses’ (Gross et al., 2011,
p. 46). The researcher continually assesses the quality of the data being obtained and
other aspects of the study, refining data collection methods as appropriate in order to
achieve the highest possible validity of the research approach to the concept in question.
In this study, taking an adaptive approach enabled the integration of qualitative and
quantitative data collection methods, sequential data collection (e.g. a quantitative
survey was conducted in response to the initial analysis of interview data), and
triangulation of data, while thought and reflection ensured that complementarity was
preserved between various aspects of the research.
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This study benefited from the adaptive research approach as it allowed ongoing
refinement of the data collection techniques and analysis methodologies, helping to
ensure the research question was fully explored and the findings were valid and robust.
3.3 Overview of research design (and methodological conclusions)
It was determined that the use of semi-structured interviews, including a structured
photo-elicitation component loosely based on that of Dobbie (2009), in combination
with analysis of documents and media articles would enable effective exploration of the
research question and project aims (Table 2). The Wetland Rating Activity was
developed for use in the interviews, specifically to explore perceptions of wetland
health and stimulate discussion about the indicators used by wetland managers to assess
health. This activity combined photo elicitation techniques, qualitative data collection
through audio recording, and a quantitative component (a seven-point Likert scale).
Socio-demographic data was also collected during the interviews, the value of such data
having been demonstrated (Dobbie, 2009; Hughey et al., 2002).
Later in the data collection phase, as part of the adaptive research process, a survey was
undertaken of on-ground management activities across NZ. The survey broadened the
geographical reach of the study and added depth to the data on wetland management
activities being conducted by wetland managers throughout NZ.
Thematic analysis of media articles, and reference to relevant literature relating to
ecosystem health, wetland health and wetland management provided insights and
broader contextual information for the interview component of the study.
3.4 Specific methods selected
This section provides more detail about the methods used in this study and the decision
trail for adjustments made along the way as part of the adaptive research process.
3.4.1 Interviews
Thirty semi-structured interviews were conducted across NZ, involving a total of 35
interviewees. Five of these were co-interviewees, business and/or marital partners of
selected interviewees who joined the interviews due to their personal involvement in the
restoration of wetlands on private properties. Ethical approvals were sought and granted
(Charles Sturt University Human Research Ethics Committee protocol number
2012/097), and interviews were conducted in an ethical manner with the anonymity of
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interviewees protected as per Charles Sturt University’s Human Research Ethics
Committee requirements. Interviews were conducted in person, with the date, time and
venue nominated by the participant and all reasonable effort made to ensure
interviewees were fully informed and comfortable throughout the process.
An interview sampling framework was developed, broadly listing key government and
non-government organisations, individuals and community groups involved in wetland
management in NZ (Table 3). It was considered important to include the indigenous
people of NZ, the Māori, as a separate group to ensure they were included in the
interview sample, not least because surveys have shown that Māori have a high level of
concern about freshwater issues in comparison to most other ethnic groups (Hughey,
Kerr & Cullen, 2010).
Table 3. Summary of sampling framework used to select interviewees.
Categories of interest – Wetland
managers and people
influencing wetland
management
Decision makers – national

Sub-categories include (but not exclusive to)…

Ministry/Departments relating to
Environment, Agriculture, Forestry,
Fisheries issues

No. interviewed
per category

6

Statutory and/or research organisations
Decision makers – regional/local

Regional Councils

6

District and unitary Councils
Academics – national

Research organisations

3

Universities
Consultants
Organisations – national

7

Farming organisations
Environmental NGOs
Trusts managing wetlands & waterways
Water use companies
(irrigation/hydro/etc)

Wetland site managers

Wetland site managers including farmers
conducting wetland restoration efforts

Māori

Various regions and categories

Community groups (wetlandrelated)

Nationwide

8
3
2

Individuals associated with the groups identified in Table 3 were considered potential
research participants, a list of names being drawn through an initial brainstorming
exercise in collaboration with senior researchers and study supervisors, then extended
and built upon during the data collection stage via snowballing. The final sample was
influenced by the usual, everyday factors including availability, distance, time and
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chance; however, all sampling framework categories were represented among the 35
interview participants (Table 3). Care was taken during the snowballing process to
ensure that interviewees came from various regions throughout the length and breadth
of NZ, and represented a range of age groups, wetland management-related agencies or
interest groups (statutory, research, environmental policy, land management, regional
and district or unitary councils, non-government organisations, farming or community
groups), and management levels (national, regional and local, including community
groups, landholders and site managers). It should also be noted that, while interviewees
were categorised on the basis of their main role, they often worked in multiple roles or
were involved with several organisations. For example, academics, farmers, or staff of
NGOs and statutory agencies who advised on wetland-related policy often also
managed specific wetland sites and/or were heavily involved with local community
group/s. Some crossovers therefore occurred within the sampling categories listed in
Table 3.
Prior to commencing the interviews, the researcher prepared an interview guide
(Appendix 2) which included a range of questions grouped in the following themes:
 Wetland site management and monitoring (site-based);
 Wetland health-related terms;
 Wetland rating activity;
 General management of wetland health (NZ-wide, internationally).
Pilot interviews were conducted in order to hone the interview guide and interview
technique. Once finalised, the interview guide was loosely referred to during each semistructured interview, providing a guide for the interviewer as to questions and structure
and ensuring a high level of continuity across all interviews.
During interviews, a prompt card listing five key wetland-related terms (Appendix 3)
was used to stimulate discussion with interviewees about the various terms and
definitions and the ‘language’ wetland managers use when communicating with others
about wetland health.
The Wetland Rating Activity was also conducted during interviews, to prompt
discussion about participants’ perceptions of wetland health and the indicators they use
to determine health. During this activity, interviewees were shown laminated copies of
nine photographs of wetlands (see section 3.4.3 for details), given a ‘wetland rating
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form’ to complete (Appendix 4), and asked several key questions (Appendix 2,
Interview guide, section 3).
In order to maximise the interview sample size and ensure continuity (Appleton, 1995),
all participants were asked broadly the same interview questions. However, in keeping
with the semi-structured technique, the exact wording used by the interviewer and the
general structure of interviews differed. Questioning and terminology was adapted by
the interviewer as appropriate, for example in order to follow interesting, relevant lines
of discussion raised by the participant or to adjust for time or demographic factors,
while keeping the original interview objectives in mind. The Wetland Rating Activity
was completed by 29 of the 35 participants during their interviews; six were not offered
the activity due either to time constraints on the part of the interviewee (3 interviews) or
the researcher making a considered judgement that it was not appropriate or relevant for
a particular interview setting or interviewee (3).
At the beginning of each interview, participants were asked to describe their role (which
may be paid or voluntary) in relation to wetlands. This assisted the researcher to
determine their relevance within the sampling framework, and also helped to ‘break the
ice’ and relax interview participants by inviting them to begin the discussion with a
topic very familiar to them. At the end of each interview, demographic data were
collected from all participants (see Appendix 5; also Chapter 4, section 4.1.1). These
data included age, gender, place of birth (NZ or other), ethnicity, education level,
geographic location (residence and work), type of work and/or fields of study
(Appendix 5). Geography-related questions sought to identify the scale at which
interviewees conducted work activities, i.e. site-level or local, regional, national or
international. The demographic questionnaire was developed with reference to relevant
scientific literature, e.g. Hughey, Kerr & Cullen (2010) noted that demographics such as
age, ethnicity and education level may influence perceptions and therefore has
implications for research. A question relating to day-to-day ‘connectedness to
wetlands’, added in response to feedback from trial interviewees during development of
the questionnaire, helped the researcher to differentiate people who lived or worked in
wetlands daily from those who were desk-based with occasional fieldwork.
Early in each interview, the participants were also asked to define the word ‘wetland’,
from their perspective (see Appendix 2, Interview guide). If interviewees were at first
daunted by the request to provide a wetland definition, they were reassured that it was
their personal perspective not a scientific definition which was of interest. During
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analysis, complete interview transcripts were also studied for references by interviewees
to ecosystem types mentioned within the context of wetlands (see Chapter 1, section 5.1
for relevant study findings).
Each interview was recorded live using a digital audio recorder, and the audio file
downloaded onto a laptop computer. Immediately following each interview, the
researcher made general notes including a brief description of the participant, the
interview setting, atmosphere and background noise, any thoughts about the interview
and ‘new avenues of interest’ that had arisen from it (Bryman, 2012, p. 476). These
notes were helpful during transcription and data analysis, providing the researcher with
a quick and accurate memory recall tool.
During data collation, transcription and analysis, participants were categorised and
coded to help maintain their anonymity; with the exception of a ‘Māori’ category
created to help ensure that this key indigenous group was adequately represented during
sampling, the codes reflected participants’ primary wetland-related role, e.g. wetland
site manager, academic, decision maker (local, regional or national), and community
group.
Once collected, the qualitative interview data were transcribed from the audio files (see
section 3.4.2) and the software package Nvivo was used to assist in storing and
manipulating the data. Coding and thematic analysis was conducted, with newly
emerging concepts and theories subjected to a constant comparative method to ensure
regular revisiting of data and revising/addition of codes where necessary. The
demographic data from interviews and quantitative data from the Wetland Rating
Activity were entered into Excel spreadsheets in preparation for analysis.
All appropriate measures were taken to protect the anonymity of interviewees during the
collection, analysis and reporting of interview data. At all times, the interview
recordings, interview paperwork and transcripts were stored in a locked filing cabinet
and password-protected laptop. The researcher has abridged and/or paraphrased some
interview quotes and survey comments in the Results chapters, if details contained
therein were likely to reveal identities. A second set of identification codes by transcript
number, e.g. T9, or co-interviewees T10a & T10b, was also developed for use in the
thesis. This use of transcript numbers ensured that study participants could not be linked
to their sampling category or occupation, e.g. local/regional council employee, as
through the original set of codes used in analysis. To further ensure anonymity,
76

identification codes have been completely excluded from Table 6 and Table 9 in which
specific locations and/or employers were mentioned.
Using a process similar to the thematic analysis conducted on the transcript data, the
researcher categorised some interview and survey responses prior to presenting the data
in text and/or tables. This process enabled multiple (and sometimes wordy or
descriptive) survey and/or interview responses to be summarised effectively for
presentation. To develop such categories, the responses were scanned for key words and
categorised according to the main themes expressed, e.g. with regard to managers’
descriptions of their wetland management goal/s, one respondent’s goal, ‘To restore the
area back to, as near as possible, pre European status with native flora’ was
categorised as ‘enhance native biodiversity’; another response, ‘keep water clean’, was
categorised as ‘maintain/improve water quality’; and ‘…working with the neighbours to
educate them’ was placed in an ‘education’ category (see Table 36).
3.4.2 Transcription of interview data
The semi-structured interview technique used in this study gleaned a large amount of
audio-recorded qualitative data which required transcribing. Whereas transcription is
often presented as a ‘behind the scenes’ component of research methodology, Oliver,
Serovich & Mason (2005) argue that it ‘is a pivotal aspect of qualitative inquiry’ and
may ‘powerfully affect the way participants are understood, the information they share,
and the conclusions drawn’ (p. 1273). In order to accommodate this philosophy and to
ensure the transcription stage of data management was awarded due importance, the
study methods included the researcher’s immersion in the data (Rapley, 2007; Bird,
2005), along with a reflection component.
By reflecting on transcription style and process while transcribing, the researcher took
time to contemplate transcription choices and ensured that the choices made were a
good match for the participants and the research goals. These choices included the
transcription style, of which there are two dominant modes: naturalism, in which all
utterances are noted in detail, and denaturalism in which the ‘idiosyncracies of speech’
(Oliver et al., 2005, p. 1273) and all involuntary vocal utterances are removed. Between
these two modes is a continuum upon which all transcriptions fit. Transcription for this
study was semi-naturalised, with details such as involuntary utterances and pauses
included if they added clarity to the message being conveyed, or were considered by the
researcher to be significant indicators of the mood of the participant or the interview.
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This approach required high consistency and sensitivity on behalf of the transcriber, and
was achieved through the interviewer carrying out the bulk of the transcribing and
thereby becoming intimately familiar with the recordings of each interview.
In the few cases where, as a time-saving exercise, the initial transcript was produced by
an assistant, the researcher subsequently checked each transcript at least twice through
with careful reference to the original recording, rigorously ensuring the accuracy of
each transcription and consistency of the semi-naturalised transcription style. Through
having the researcher fully immersed in the data and fully involved in all stages of data
collection and manipulation, the accuracy and consistency of transcription efforts and
subsequent thematic analysis of interview data was maximised.
In this thesis, in the reporting of transcript data collected for this study (see Results
chapters 4, 5 & 6), selected qualitative findings are supported by direct quotes wherever
practically possible. The symbol ‘[…]’ is included in place of any words which have
been excised from participants’ statements for the purpose of improving clarity and/or
brevity for the reader. Extraneous terms such as ‘sort of’ and ‘you know’, if used
excessively, have been removed from quotes, along with repeated/stuttered words; for
example, removing the extra ‘if’s in the case of: ‘…if, if, if the willows are being
absolutely stripped…’ (T16a). The researcher has endeavoured to maintain the true and
original meaning of study participants’ comments at all times during the thesis-writing
and editing process, revisiting original transcripts where necessary for clarification and
confirmation of accuracy.
3.4.3 Wetland rating activity
A mixed methods Wetland Rating Activity was developed for this study, incorporating
wetland photographs as visual stimuli for interviewees to consider and comment upon.
This was an adaptation of the Likert-scale based rating of wetland photographs
employed by Dobbie (2009). The Wetland Rating Activity was incorporated into the
semi-structured interviews to collect primarily qualitative data about wetland managers’
perceptions of wetland health, while including a quantitative rating component.
Photographs of wetlands in various conditions from highly intact or ‘extremely healthy’
to highly degraded or ‘extremely unhealthy’ were used in the activity, broadly grouped
using the ecological integrity indices allocated to those sites by Ausseil et al. (2008) and
(2011), and included as a tool to stimulate discussion with participants about their
perceptions of wetland health and the key indicators they used to determine health (see
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details below; also Appendix 2, Interview guide, section 3). The Wetland Rating
Activity discussions were audio recorded.
A seven-point Likert scale was developed in order to collect wetland managers’ ratings
of wetland health during the activity (Figure 13); this provided mixed methods
triangulation and enhanced the accuracy of the data. As ‘psychological research
suggests that people have difficulty reliably making more than seven distinctions’
(Dobbie, 2009, p. 113), seven was considered the optimum number to provide adequate
choice, and the seven categories of the Likert scale (Figure 13) included a middle
position ‘to allow participants to register the full range of attitudes including neutrality’
(Dobbie, 2009, p. 113).
As this is an explorative study of perceptions of wetland health rather than an in-depth
study of wetland preference or human perceptions of wetlands, the Wetland Rating
Activity was developed as a mixed methods, primarily qualitative tool to stimulate
discussion about perceptions of wetland health and the indicators used by wetland
managers to assess health. It therefore had a relatively small number of photographs
(nine) to act as visual stimuli and its Likert scale-based rating activity included the
qualitative technique of semi-structured, open-ended questioning; interviewees were
invited to describe the reasons for their choice in selecting particular ratings of
ecological health for each photograph (see Appendix 2, Interview Guide, section 3).
The Wetland Rating Activity was developed with reference to key literature, prior to the
commencement of interviewing. A sample of nine NZ wetlands was selected by the
researcher, using the Ramsar definition of wetlands (Chapter 1, section 1.5.1) to ensure
the sample covered wetlands of a variety of types and condition. The selected wetlands
had previously been allocated a measure of ecological integrity (Ecological Integrity
Index) by scientists (Ausseil et al. 2008; Ausseil et al., 2011) and these indices provided
a ‘broad-brush’, indicative measure of relative condition (‘high’, ‘medium’ or ‘low’) for
use in data analysis (Chapter 5, section 5.4.1, Table 22). Based on their EI indices, the
nine wetlands broadly represented the categories of ‘extremely healthy wetlands’,
‘moderately healthy’ (or ‘moderately degraded’), and ‘wetlands in poor health’. Nine
was considered a reasonable number to be representative of different wetland types and
levels of ecological integrity without making this predominantly qualitative research
activity unwieldy in terms of resources and time for both interviewer and participant. As
far as possible, each wetland was photographed from a similar perspective including
some lateral and foreground context; five of the wetlands were visited and photographed
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by the researcher and a family member, while photographs of four wetlands on private
land for which access was difficult were sourced (with permission) from a scientist who
had photographed them 6–12 months prior.
The nine photographs used in this activity are presented below (Figures 4–12) just as
they were provided to participants, i.e. labelled Wetland 1–9, with no additional,
identifying information. It is difficult to adequately represent large wetland complexes
with a single photograph (Dobbie, 2009) and this is acknowledged as a limitation of this
exercise, while noting that the Wetland Rating Activity was a largely qualitative data
collection technique designed to stimulate discussion about managers’ perceptions of
wetland health and the key indicators they use to determine health.
Likewise, the indices of ecological integrity obtained from experts (Ausseil et al., 2008;
2011) were used as a broad guide to integrity only, on the understanding that to obtain a
more accurate understanding of their ecological health, further on-ground research and
monitoring was required at each wetland site to scientifically confirm the data provided
in the Freshwater Ecosystems of NZ (FENZ) geodatabase, and Ausseil et al. (2011).

Figure 4. Wetland 1.
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Figure 5. Wetland 2.

Figure 6. Wetland 3.
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Figure 7. Wetland 4.

Figure 8. Wetland 5.
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Figure 9. Wetland 6.

Figure 10. Wetland 7.
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Figure 11. Wetland 8.

Figure 12. Wetland 9.
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The nine wetland photographs were each printed singly with matt finish on a full A4
page and laminated. Each wetland photograph was randomly allocated a number and
labelled, ‘Wetland 1’ through to ‘Wetland 9’. Interview participants could examine
them, group them, and/or manipulate them at will during the rating activity.
Most interview participants were offered the Wetland Rating Activity. When two people
were interviewed together, which was the case for five of the interviews, the
participants generally opted to undertake the activity separately so as not to influence
each other’s ratings (see Appendix 6 for participants’ general comments about the rating
activity). During the activity, participants were asked to complete the rating form (see
Appendix 4), rating the health of each wetland on the 7-point modified Likert scale
(Figure 13). Participants were reassured that there were no ‘right or wrong’ answers,
and were asked to use the entire range of the rating scale. The Likert scale had seven
categories ranging from ‘extremely healthy’ or ‘pristine’ to ‘extremely unhealthy’ or
‘degraded’ (Figure 13).
Figure 13. Rating scale for wetland health.
(Adapted from Dobbie, 2009)
Extremely
healthy
‘Pristine’

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

Extremely
unhealthy
‘Degraded’

Participants were given a flexible period of time to look at the photographs and
determine a rating for each. Looking time of 30 seconds per photograph was considered
a guide only, determined in accordance with the process adopted by Dobbie (2009) in
which 30 seconds was found to be ‘sufficient to view the stimulus, make and record the
judgement, and prepare for the next stimulus’ (p. 114). As 30 seconds per photograph
equalled an approximate total of five minutes, this was considered the minimum time
required for participants to complete the Wetland Rating Activity; however, the activity
was not time-dependent so time was not strictly monitored. Participants used a pen or
pencil to circle the number corresponding to their visual assessment of wetland health
for each photograph, e.g. ‘6’ if they considered the wetland was ‘moderately unhealthy’.
Participants were able to revisit photographs and ratings if they wished, to ensure that
they were entirely satisfied with their answers before returning the form to the
interviewer. They could alter their answers during the course of the interview if they
changed their mind about a particular rating. Their reasons for making the change were
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usually captured in the audio recording of the interview, sometimes with brief
prompting from the interviewer to encourage the participant to vocalise their decisionmaking process.
During the Wetland Rating Activity, in an effort to prompt participants to discuss their
deliberations, their selected ratings and the reasons for their choices, the interviewer
asked the following questions (Appendix 2, Interview guide, section 3):
 “Which wetlands did you rate as healthy? Why?” (Which ‘indicators’ did you
use?)
 “Which wetlands did you rate as unhealthy? Why?” (Which ‘indicators’ did you
use?)
 “What else would you like to know about each wetland in order to determine its
health? Why?”
Participant responses were audio recorded and transcribed along with the rest of the
interview. They were then imported into Nvivo and thematically analysed for
information about participants’ perceptions of wetland health, and the key indicators
they used to determine health. Qualitative data such as the key descriptors and factors
noted by managers for each of the nine wetland photographs were tabulated (Appendix
13) and summarised (Appendix 12) for presentation and discussion in Chapter 5, section
5.4.2; in these tables, text formatting distinguishes the factors perceived in a negative
light by interviewees, i.e. those considered likely to indicate poor wetland health or
have a negative influence on health (bold text), from the factors perceived neutrally or
positively by interviewees, i.e. likely to indicate good wetland health or have a positive
influence on health (normal text).
The quantitative data collected as part of the Wetland Rating Activity were entered into
an Excel spreadsheet and analysed using appropriate statistical methods (see Chapter 5,
section 5.4.1 for results). For the purpose of analysing participants’ perceptions of
wetland health and how these related to the ecological integrity indices available for
Wetlands 1–9 (presented in Chapter 5, section 5.4.1, Table 22), each wetland
photograph was assigned one of three ‘health codes’ based on their EI indices. These
related to ‘low’ (indices of 0 to 0.3), ‘medium’ (indices of 0.3 to 0.6), or ‘high’ (indices
of 0.6 to 1.0) levels of ecological integrity; ‘low’ being the lowest integrity or most
degraded category of wetland, and ‘high’ the most pristine or healthiest. The ecological
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integrity indices were also assigned as a factor to each wetland during the statistical
analysis. The results of this analysis are presented in Chapter 5, section 5.4.1.
To explore the results further, the ratings data were analysed for significance of
difference across the three wetland ‘health’ codes allocated to Wetlands 1–9. As the
ratings data were not normally distributed, the data were transformed with log (X+1)
and analysed by calculating similarities among the wetland ratings using the BrayCurtis association measure (Clarke & Warwick, 2001). This was done with a similarity
matrix using the hierarchical agglomerative clustering with group-average linking and
non-metric multi-dimensional scaling (MDS). As mentioned above, the nine
photographs had been assigned a code to represent their level of ecological integrity
(‘low’, ‘medium’ and ‘high’), compatible with the ecological integrity indices available
for Wetlands 1–9 (Table 22). In subsequent tests the photographs were grouped via
other key factors, e.g. the extent of human development apparent in each wetland, as
described below. In each test, separation among these groups was tested with a two-way
PERMANOVA (Anderson, Gorley & Clarke, 2008). The results of these tests are
provided in Chapter 5, section 5.4.1.
The significance of visual cues in participants’ ratings of wetland health was briefly
analysed through grouping the nine photographs according to various visual factors; this
was investigated because the interviewees were assessing the health of each wetland
using only visual cues from a photograph, and without the benefit of additional data
(e.g. EI indices, catchment land use information, species lists, water quality data). One
of the more obvious visual differences across the nine wetland photographs was the
degree of visible human development at each wetland site. To explore whether
interviewees’ perceptions of wetland health may have been influenced by the extent of
development visible in each photograph (see Figures 4–12), Wetlands 1–9 were each
assigned a ‘degree of human development’ factor, namely ‘farming’, ‘urban’ or
‘natural’, and the statistical difference between their ratings was analysed. The five
photographs (Wetlands 1, 2, 3, 6 & 8) which contained evidence of farming-related land
use in the photograph, e.g. fencelines, open pasture, rural sheds and/or woodlots, were
assigned the ‘farming’ factor. The single photograph (Wetland 5) which contained
evidence of significant human settlement (suburban houses) was assigned the ‘urban’
factor, while the remaining three (Wetlands 4, 7 & 9) which contained no obvious
visual evidence of human development in the photograph were assigned the ‘natural’
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factor. Separation was tested with a two-way PERMANOVA, in the process earlier
described. These results are reported in Chapter 5, section 5.4.1, Figure 25 & Table 23.
To further explore the visual cues used by interviewees to rate wetland health, the nine
wetland photographs were each assigned a factor relating to the degree of native
vegetation present in each (see section 5.4.2), i.e. ‘native’ (Wetlands 3, 4, 5, 7 & 9) in
which native NZ plants appeared dominant (greater than 50% of total cover) in the
photograph, or ‘exotic’ (Wetlands 1, 2, 6 & 8) in which exotic plant species appeared
dominant.
The quantitative ratings collected during the Wetland Rating Activity were analysed in
conjunction with the thematic analysis of the qualitative, audio recorded data, in a
mixed methods study approach which strengthened the depth and validity of the
findings (Chapter 5, section 5.4.2).
3.4.4 Survey
During the empirical, data collection phase of the study, while interviews were being
conducted, it was determined through the adaptive research process that a second form
of data collection was necessary to fully explore Research Sub-question 3 relating to
past and current wetland management and monitoring practices. Face to face interviews
were costly to undertake, so it was not possible to cover all regions of NZ with this
technique, however a management-related survey could be circulated more widely. A
brief 5–10 minute online survey was developed for wetland site managers, using the
qualitative interview data collected to date to inform the survey questions (see
Appendix 7, Survey). Using a variety of open and closed questions, the survey sought
information from managers about the wetland management and monitoring activities
being undertaken at their sites. Demographic data were also collected (see Appendix 7;
also Chapter 4, section 4.1.2). The survey was trialled, edited as required, and then
circulated electronically (as a website link) via relevant NZ contacts. Responses were
invited from people managing wetland sites throughout the country.
A total of thirty-four completed surveys were received over a period of approximately
five weeks. These data were collated and thematically analysed in conjunction with the
interview data.
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3.4.5 Media analysis
Some analysis of media articles was conducted to help answer Research Sub-question 1
relating to current perceptions of wetland health in NZ, and to provide insight into
Research Sub-question 3 concerning the wetland management and monitoring practices
being conducted in NZ. The overall purpose of this analysis was to provide a
contextual, social backdrop to the study and an additional source of data, enabling
triangulation with the qualitative survey and interview data and the Wetland Rating
Activity data. For this reason, in the relevant sections of the Results chapters (Chapters
4, 5 & 6), the media analysis findings are located alongside the study findings from
other data collection methods. This enables direct comparison and triangulation of the
media analysis data with other data, for each of the research sub-questions.
For the media analysis, key urban and regional newspapers from across NZ were
searched for the period of one calendar month, randomly selected as 1–31 August,
2013. ProQuest Australia & New Zealand Newsstand was used for this task. The
newspapers searched were The Southland Times, The Press, Dominion Post, New
Zealand Herald, The Northern Advocate, Waikato Times, The Nelson Mail, Timaru
Herald, Hawke’s Bay Today, Manawatu Standard, The Marlborough Express, Taranaki
Daily News, and Sunday Star-Times. Articles were selected if they contained
information relating to environmental perceptions, impacts, uses and health, particularly
in relation to wetlands, water use (boating accidents excluded), water quality, wetland
degradation/impacts, wetland restoration, wetland health, and wetland use including
fisheries (including saltwater fisheries which could provide insight into connections,
perceptions and political positions of government departments and lobby groups;
saltwater use articles not including sports reports, e.g. kayaking, water skiing), also
articles with an historical theme relating to wetlands including wetland impacts,
restoration or use.
Keywords used for the ProQuest searches were: Water, wetland/wetlands, river/rivers,
stream/streams, lake/lakes, swamp/swamps, swampy, swamplands, estuary/estuaries,
fishery/fisheries, eel/eels, nutrients, dairy/dairying, effluent, ecological, ecosystem,
character, health (scanned for articles of relevance to environmental health not public
health unless somehow linked to well-being and wetlands or environment), constructed
wetlands, environmental, 100% pure (the commonly-used NZ tourism slogan),
livestock, planting, riparian, restoration, ‘Resource Management Act’ and the
commonly-used abbreviation ‘RMA’.
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All articles obtained as a result of these searches were collated, any duplicates removed
and keyword outcomes tabulated (see Appendix 8). Articles were imported into Nvivo
and analysed thematically. Content of the articles was analysed for relevance to topic
and research sub-questions, e.g. ‘ecosystem health’, any uses of the word ‘health’ and
the relationship between wetlands and well-being, the management of wetlands, key
environmental issues relating to wetlands currently facing NZ managers and, more
loosely, the relationship with national and international perceptions of environment and
the long-used NZ tourism slogan, ‘100% Pure’. A summary of the media analysis
methods and results is provided in Appendix 8.
3.4.6 Document analysis
In this ‘mixed methods’ study, both quantitative and qualitative data were obtained and
a variety of data analysis methods employed. Various data sources were accessed for the
study including published scientific literature, unpublished research studies and media
articles. Scientific literature was obtained by searching relevant library databases and
online resources with a combination of keyword searches and snowballing. Scientists
and academics within NZ and elsewhere were contacted with requests concerning
unpublished information and the latest research, while relevant data sources and
unpublished reports were also unearthed through networking, research activities, and
ongoing contact with professionals in the field.
Content analysis of environment-related newspaper articles from major NZ newspapers
was undertaken to identify socially-oriented themes, trends and key issues, along with
critical analysis of relevant scientific literature and related sources. This was undertaken
to enable triangulation of data and further the researcher’s understanding of the key
issues and ideas underpinning the wetland management-related themes emerging from
the qualitative data.
3.5 Adaptive research design: Methodological insights and limitations
A few key assumptions and limitations apply to this study and for the purposes of
openness and clarity these are detailed below.
Each of the wetlands selected for the Wetland Rating Activity had been allocated a
measure of ecological integrity by experts (Ausseil et al. 2008), which was a key reason
for their inclusion in the exercise. There are, however, some concerns and qualifications
regarding the accuracy of the ecological integrity measures including the need for more
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ground-truthing and field surveys to confirm wetland boundaries and fully establish
wetland condition (A-G. Ausseil, pers. comm., 2012; P. Gerbeaux, pers. comm., 2013).
Therefore, the ecological integrity indices were used as a guide only, in this study, on
the basis that further on-ground research would be required at each wetland site to
scientifically confirm the data provided in the FENZ geodatabase and Ausseil et al.
(2011), and for more in-depth comparisons to be drawn. The ecological measures
provided a ‘broad-brush’ indication only of relative condition for each wetland used in
the Wetland Rating Activity – e.g. high, medium or low ecological integrity (Table 22)
– against which qualitative interview data and quantitative ratings were compared, and
general conclusions drawn (section 3.4.3).
With regard to the use of visual stimuli in the Wetland Rating Activity, the researcher
acknowledges that it is difficult to adequately represent large wetland complexes with a
single photograph (Dobbie, 2009) and this is a potential limitation of the Wetland
Rating Activity. However, this activity was designed as a primarily qualitative
discussion tool to elicit insights into managers’ perceptions of wetland health, especially
the key indicators they used to determine wetland health. It was therefore assumed for
the purposes of this study that a single photograph of each of the nine wetlands, along
with several appropriate, open-ended questions, was an effective prompt to stimulate
discussion about the condition of the wetland and key health indicators used by wetland
managers, and not in any way an attempt to accurately represent the wetland complex at
each site.
Further to the Wetland Rating Activity, one form-filling error was identified during the
data reporting stage which potentially (minimally) influenced statistical analysis of the
ratings; full details are provided in Chapter 5, section 5.4, Table 21.
Early in the data collection stage, some interview participants volunteered information
about how management activities or perceptions of wetlands in NZ had changed over
time, from their individual perspectives. As this information was pertinent to Research
Sub-question 3 concerning past and present management activities, the researcher asked
an additional question in subsequent interviews along the lines of, ‘Have you noticed
changes in wetland management over the years?’ This question was not included in the
interview guide but was a natural progression of discussions during some interviews
and incorporated organically as a result of initial thematic analysis and the adaptive
research approach.
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Also during the course of the research, it became clear that a narrower definition of the
word ‘wetland’ was in use colloquially and sometimes professionally in NZ than was
assumed by the researcher, who had designed the interview guide and other research
documents with the broad ‘Ramsar’ wetland definition in mind (see Chapter 1, section
1.5.1). As the narrower definition widely used in NZ tends to exclude flowing water
such as streams and rivers, and large bodies of water such as lakes, these differences in
the working definition of the word ‘wetland’ were a potential source of confusion
between researcher and study participants during interviews. As this issue became
apparent in the first few interviews, the researcher subsequently modified her wording
during interview questioning to include the phrase ‘wetlands and waterways’. This
tended to elicit broader responses from participants and ensured this study covered a
wide range of wetland types, as described in Chapter 1.
Further to use of the term ‘wetland’ by managers throughout NZ, analysis of interview
transcript data found that all 35 interviewees used this term during the semi-structured
interviews conducted for this study (Chapter 5, section 5.1). However, as all study
documentation around the interview topic used this word, study participants may have
been influenced by this in their choice of language and use of the word ‘wetland’ while
speaking with the researcher. It is therefore unclear from these data exactly how
widespread the use of the term ‘wetland’ may be among wetland managers in NZ.
With regard to the total sampling group of wetland managers accessed through both the
interview and survey data collection techniques, it is possible that a small overlap
occurred and a few managers were involved in both sampling activities. As the online
survey was anonymous, the extent of overlap is not known, however examination of
demographic data and the responses suggest the potential overlap is 1–3 managers, from
a total 69 people involved in the interviews (35 interviewees) and the survey
(34 respondents).
3.5.1 Involvement of Māori in the study
During the design and implementation phases of this study, the researcher obtained
valuable advice from a Māori wetland site manager highly knowledgeable in wetland
management and monitoring. Three interviewees identified themselves as Māori and,
based on survey responses, it is likely that at least two survey participants were Māori.
A fourth interviewee heavily involved with wetland restoration did not specify ethnicity
but strongly identified with Māori cultural values and traditions, worked with young
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Māori people and had a wealth of experience in this field. Efforts were made by the
researcher to interview more Māori wetland managers for this study, however adverse
weather and other obstacles on both sides caused several scheduled interviews to be
cancelled; time and financial constraints prevented these being rescheduled within the
research timeframes. Overall, the researcher is satisfied that the Māori ‘voice’ has been
included in this study, however the involvement of a higher percentage of Māori
managers is recommended as a vital component of any further research in this field.

In summary, this chapter has explored potential methods for data collection and analysis
and described the methodological conclusions for this study. The research methods
adopted for this study have been detailed, along with an explanation of their relevance
to the research question and study topic, and study assumptions and limitations.
The following three chapters provide the findings for this study, arranged according to
the most relevant research sub-questions, i.e. the findings presented in Chapter 4 relate
to Research Sub-question 1, findings in Chapter 5 relate to Sub-question 2, and findings
in Chapter 6 to Sub-question 3. Some overlap occurs in the applicability of findings to
the sub-questions and this is noted in the Results chapters where appropriate. In the final
chapter (Chapter 7), key thematic outcomes of the study presented in Chapter 4, 5 & 6
are explored and discussed, including in relation to Research Sub-question 4.
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4. Results: Current perceptions of wetland health
As presented in Chapter 1, four sub-questions were addressed in order to explore the
overarching Research Question concerning perceptions of wetland health among
wetland managers. This chapter presents study findings relating to Research Subquestion 1, ‘What are the current perceptions of wetland health?’ Demographic data
pertaining to study participants are also provided at the beginning of this chapter
(section 4.1).
Study findings for the remaining three sub-questions are presented in Results chapters 5
& 6 and in Discussion and Conclusions chapter 7.
4.1 Demographic data for study participants
The demographic data for all study participants are presented below. As described in
Chapter 1, the phrase ‘wetland managers’ was defined for the purposes of this study as
individuals/groups who are actively managing wetlands, and/or influencing the
management of wetlands. These included key decision makers such as government
agency staff, academics, indigenous leaders, community groups, and wetland site
managers including farmers.
4.1.1 Demographic data for interview participants
A total of 35 people were interviewed for this study, selected through use of the
sampling framework provided in Chapter 3, section 3.4.1, Table 3. Demographic data
were collected from all interviewees including age, gender, place of birth (NZ or other),
ethnicity, education level, geographic location (residence and work), type of work
and/or fields of study (see Appendix 5, demographic form).
Interview participants were quite evenly distributed throughout the four most common
age categories selected (36–45, 46–55, 56–65 and 65+ years) (Table 4, overleaf). Four
interviewees were between 26–35 years, and there were none in the youngest age
category.
In total, there were 11 female interviewees, and 24 male (Table 4).
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Table 4. Gender & age details of interviewees.*
No. of interviewees per category
Gender
Female

Age
Male

11

18–25 yrs

24

26–35 yrs

36–45 yrs

4

8

0

46–55 yrs

56–65 yrs

8

8

65+ years
7

* Data collated from a total 35 interviewees

Thirty one interviewees were NZ-born, including three who identified themselves as
Māori; four interviewees were born elsewhere. Ten interviewees lived on the South
Island, the remainder (25) on the North Island; these numbers compatible with the
North Island-dominant population dynamic within NZ.
Several interviewees had employment which took them throughout NZ including to
offshore islands, however 89% (31) of interview participants said that they lived and
worked primarily in the same geographical region. Approximately half (18) of the
interviewees had wetland management responsibilities at site (including on-farm),
catchment and/or regional level. Thirteen interviewees reported highly varied work
roles combining wetland management at site or catchment level with the provision of
advice (13), education (12), regional policy (9), national policy (8) and/or scientific
research (8). One interviewee identified as a ‘social researcher’, one worked in water
resource management, others described their work role/s as ‘activist’, ‘advocacy’,
‘trustee’, and ‘funder of ecological projects’ respectively.
The majority of interviewees (25) had some form of tertiary qualification including 10
who had completed PhDs (Table 5).
Table 5. Education level of interviewees.
Education
level
No.
interviewees

Sec.
school

Trade

Diploma

Degree

Hon.

Grad.
Dip.

Masters

PhD

unknown

8

2

1

3

3

2

6

10

1

Nine interview participants were either trade-qualified or from ‘the school of hard
knocks’, as one interviewee described it, with secondary school their highest level of
formal training (Table 5). Twenty different descriptors were used by interviewees
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concerning their field/s of study; these are not provided here for confidentiality reasons,
some managers having fairly distinctive career progressions, however most managers
were qualified in environmental management and/or social, agricultural or biological
sciences, while several interviewees’ qualifications related to farming, or trades.
In order to identify participants working daily within wetland sites, including on-farm
wetlands, interviewees were asked about their ‘connectedness to wetlands’, i.e. on a
daily/weekly/monthly/annual basis. Most interviewees interpreted this question to mean
how frequently they visited wetlands and/or worked in them, and answered accordingly.
However, several interviewees felt that as their desktop-based work was frequently
wetland-related, this constituted ‘daily’ or ‘weekly’ connectedness. Noting therefore
that interviewees’ personal interpretations of the word ‘connectedness’ differed, 15
interview participants reported being connected to wetlands on a daily basis, 10 on a
weekly basis, five on a monthly basis (one manager described this contact as
‘sporadically intense’), and three annually. In total, 70% (25) of the interviewees
reported a high degree of connectedness with wetlands, i.e. on a daily or weekly basis.
One interviewee reported seasonal variation, i.e. visiting and working in wetlands on a
daily basis in summer, and a monthly basis in winter.
Twenty-one interviewees reported being members of at least one environmental
organisation. The 19 organisations listed by interviewees all had direct/indirect
involvement in wetland protection or management. Twelve interviewees said they were
not members of any such organisations, and one interviewee’s involvement was
unknown. Several interviewees said they believed their employment in government
roles precluded them from membership of environmental organisation/s due to the need
to cultivate an appearance of impartiality.
4.1.2 Demographic data for survey participants
A total of 34 people completed the 10 minute, anonymous, online survey entitled
‘Wetland Management and Monitoring’, circulated by the researcher via email to
wetland managers and researchers throughout NZ.
Survey respondents were distributed evenly throughout the 36–45 year, 46–55 year and
56–65 year age groups (nine in each), with 1–3 people in each of the remaining
categories (Figure 14, overleaf).
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Figure 14. Age demographics of survey participants.
(Total 34 survey respondents)

65+
56-65
46-55
Age group (yrs)
36-45
26-35
18-25
0

5

10

Twenty-eight participants answered the survey question about gender; over 50% (16)
were male, and 43% female. Six participants skipped this question so their gender is
unknown. Survey participants were not asked about ethnicity or country of origin; it is
therefore unknown how many were born in NZ or elsewhere, and/or identified as Māori.
However, through analysis of survey responses it is probable that at least two
participants identified as Māori and/or had strong Māori cultural affiliations with
particular wetland sites.
In line with the general population dynamic of NZ, the majority of survey participants
worked primarily in the North Island, while just over 20% reported working in the
South Island. Two respondents also reported working internationally.
With regard to survey participants’ employment, one-third of respondents conducted
varied wetland-related roles including wetland site or catchment management activities
in addition to research, education and/or policy-related tasks. Over half (19) reported
being wetland site managers, including one who self-described as ‘land owner’. Seven
respondents were involved in wetland management at catchment or basin-wide scale, 11
worked in scientific research (two solely in this field), and 11 were involved in
education activities. Five participants included wetland-related policy as part of their
total workload, and one worked entirely on policy. Other respondents’ roles included
fisheries/marine work (2), facilitation (1), land management extension and technical
transfer (1), and wetland weed control (1).
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4.2 Results: Current perceptions of wetland health
This section provides the findings for Research Sub-question 1, ‘What are the current
perceptions of wetland health?’ Most of the data supporting these findings were
obtained through semi-structured interviews of 35 wetland managers (see Chapter 3,
Methods). Additional findings from the media analysis and survey data are presented
alongside where relevant.
4.2.1 Perceptions of wetland health nationally (NZ)
The media articles analysed for this study (see Chapter 3, also Appendix 8) contained
predominantly negative perceptions of wetland/waterway health in NZ.
Of a total 71 articles analysed, 18 contained reference to perceptions of wetland health
(mostly referring to river health). Within these predominantly negative references,
dairying was identified as the major cause of declining ecosystem health and water
quality.
Key themes from the media analysis regarding perceptions of health were:
 ‘Dirty dairying’ is a massive issue; dairying is degrading water quality; dairy
land conversion is draining and destroying wetlands;
 Being able to fish and swim in rivers is a ‘Kiwi birthright’ yet two-thirds of
monitored recreational sites on rivers are unsafe to swim in, and this is
unacceptable;
 Polluters should pay; regulators should get tougher regarding infringements of
RMA consent conditions.
A total of 22 articles, including one by an author identifying as Māori, referred to
deteriorating water quality and/or health of soils, rivers, streams and lakes. Relevant
quotes included:
‘Over half of New Zealand’s rivers are unsafe for swimming, one-third of lakes
classed as ‘unhealthy’ and more than 60 per cent of rivers unsuitable for
recreation, such as fishing. Equally as shocking is that invertebrate numbers are
improving in only 5 per cent of sites tested. Invertebrates are vital food for fish:
No bugs = no fish, simple. Figures show nitrates, phosphates, bacteria and
ammonia (all predominantly from dairy farms) are stable or deteriorating in 60
per cent to 80 per cent of sites tested.’ (Haynes, 2013)
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‘…with grim statistics such as two-thirds of monitored recreational sites on our
rivers being unsafe to swim in, we haven’t got a leg to stand on. And there is
growing unease that we have put too many of our economy’s eggs in the clean,
green basket.’ (Slade, 2013)

During the semi-structured interviews conducted for this study, wetland managers were
asked what they thought about the health of wetlands ‘in general’ (see Appendix 2,
Interview guide). Their responses were recorded, transcribed, and analysed thematically
using Nvivo. Three-quarters of interviewees used phrases such as ‘very poor’, ‘poor’,
‘really bad’, ‘quite degraded’, ‘really sad’ and ‘pretty sick’ to describe the general
health of wetlands. One-quarter of interviewees mentioned the figure ‘10%’, referring to
the estimated percentage of wetlands remaining in NZ due to historical losses, and
included phrases such as ‘Nationally up and down’ (T13a), ‘we’re going slightly up
rather than down’ (T16b) and, ‘it’s got a long way to go’ (T16b).
The emergent theme from the interview responses was that wetlands had suffered huge
losses in the past and, while some of the remaining 10% were in reasonable health (e.g.
alpine wetlands on the conservation estate), most lowland wetlands were highly
degraded and remained threatened, especially any small wetlands located within
agricultural landscapes. Relevant comments included:
‘I think it’s really sad. In New Zealand, we’ve got about 10% of our wetlands
remaining […] of that maybe 10 or 20% […] are in a good or very good
condition. And a lot of those wetlands are small, in terms of numbers, and by
area a lot of those are degraded as well.’ (T12)
‘…overall [wetland health] is probably in that neutral range, neutral to low […]
if they’re in agricultural landscapes, oh, it’s probably about a 25% reduction at
least, in condition.’ (T18)
Over a third of interviewees reported challenges in effectively inventorying wetlands,
particularly the small lowland wetlands, and in measuring changes in wetland health
including loss due to drainage. For example:
‘I know we’re losing wetlands despite all the legislation and things; on the West
Coast they’re going faster; if we were to do another inventory now, even, we
would have lost way more in the last ten years since it was last measured,
they’re disappearing fast.’ (T6)
‘…pocket handkerchief wetlands have disappeared from beside the highway.
They’re disappearing every year. Every time we intensify for large-scale
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irrigation schemes, we lose wetlands. Now, people are trying to turn that tide
[…] but we haven’t done it yet.’ (T15)
One interviewee made the following summative comment about the state of wetland
health and wetland loss:
‘I have no doubt, we have not reversed the decline. That’s my view, we haven’t
reversed it. Now we need to stop it and then we need to reverse it. And we
haven’t done that.’ (T15)
Occasionally, contrasting perspectives were given by interviewees concerning wetland
health and status. For example, one interviewee from the irrigation industry described
historical impacts on wetlands as being ‘…a large reduction in overall wetland health
[…] because a lot of the land that was probably previously wetland has been drained
for pastoral purposes’ (T23). In this manager’s view, wetland loss was largely a thing of
the past in their region of the South Island:
‘I know that there are instances and there’s been one in the news recently of a
farmer deliberately draining a wetland but I’ve never seen that happen and I’ve
never heard of a farmer down here doing it.’ (T23)
However, further north on the South Island, one manager employed by a statutory
agency gave a contrasting view of wetland loss in rural areas:
‘…the estimate now is that 0.6 of fertile wetlands remain in New Zealand […]
that attitude, that wetlands were just getting in the way of a good farm, is very
much prevalent even today.’ (T30)
In summary, the majority of interviewees perceived wetlands to be in very poor health
throughout NZ and continuing to decline, particularly in agricultural areas. The results
of the media analysis matched the interview data. Remote alpine wetlands were the
exception; most interviewees perceived these to be in good health. Over a third of
interviewees reported challenges in inventorying wetlands and measuring changes in
wetland health, particularly tracking the ongoing loss of small wetlands to development.
Interviewees’ comments about wetland health in particular regions or at particular sites
are presented in the following section.
4.2.2 Perceptions of wetland health at regional and site-level
While discussing the health of wetlands nationally, as summarised above, some
interviewees spoke about the health of particular wetlands. A sample of their regional
and/or site-level perspectives is presented below (Table 6, overleaf), representing all of
102

the sites mentioned and key perspectives of the interviewees. These sites (Table 6)
include four of NZ’s six Ramsar-listed wetlands: Whangamarino, in the Waikato
region; Firth of Thames, Waikato; Manawatu River Estuary, Manawatu; and Arawua
Wetland/Waituna Lagoon, Southland.
To preserve interviewees’ anonymity, particularly of those who mentioned small or onfarm wetlands and may therefore be identifiable by location, interviewees’ identification
codes have not been included in Table 6.
Table 6. Study participants’ perspectives on the health of NZ wetlands at regional and/or site level.*
NZ region

Perspectives on the health of particular wetlands

Auckland region
& upper North
Island

‘If you go to Northland, species of carp, gambusia, a whole bunch of other nasties
are invading rivers, streams, wetlands, they’re bad news.’

Waikato region,
North Island

‘…Rotorua was one of the highest eutrophic or whatever you call it, yeah, highest
eutrophic lakes around, now they’ve reverted it.’

‘…the Firth of Thames for example, or Waitemata Harbour or Manukau Harbour
being despoiled by runoff from, or heavy metals from their properties in the city.’

‘…in the Waikato there’s been a number of lakes where the lake aquatic plants have
collapsed. […] it’s almost instant. And what happens is it flips over to an algaldominated lake […] and they’re quite shallow lakes so you’ve got turbidity resuspension issues…’
‘I’ll give you a pretty good example on the Waihou River, round Putaruru, that’s
where they take, you know, some of the best mineral water […] out of the blue
spring there. Forty kilometres downstream, it goes through some of the most
intensive dairy farming; you get to Te Aroha it’s sort of quite degraded; you get
down to the bottom it’s like ‘whoa, this is pretty dirty’.’
‘Whangamarino, I mean it’s a huge wetland but it’s just got so much problem with
pest plants and animals and the weir, you know, that’s changed the hydrology. It
gets inflows from when […] the Waikato River floods, […] it gets all the
contaminants from roads, and Koi carp comes in (laughs) from the river. […] that’s
definitely not a good condition.’
‘…some of the criteria that they originally used [for Ramsar classification] ain’t
there anymore, like, there was tens of thousands of water fowl in the Whangamarino
and that coincided with the mallard boom so there was literally tens of thousands of
birds there; now […] certainly not that number regularly using it.’
‘Dad over the years drained those [Raglan] swamps to get more area, he might have
gained two hectares or something like that […] the mountain trout were all
upstream, […] we used to catch them. By the time I was fourteen and left there,
there was none left. That wasn’t from us just catching the odd one, it was the
breeding ground had gone.’
‘…there’s massive changes in water quality from Lake Taupo to Karapiro, [the]
lowest hydro lake, and hydro activities don’t produce that change, […] it’s
consequences of land uses in the catchment. And probably a small consequence of
direct discharges into it, but mostly it’s the result of land uses in the catchment.’
mid North Island

‘It’s a lot healthier than it was. […] for me, [the shallow lake] is in a very strong
state because it does allow a lot of interactions, particularly around cultural
harvesting, customary harvesting of different species. […] it no longer stinks, it’s no
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longer got algae blooms and all that sort of stuff […] yes, the lake is healthy. Is it
where we want it to be? Probably not, […] I think it’s about 10 percent of its
original size from about the 1900’s, so it’s been reduced that much.’
lower North
Island

‘…we were really, really happy with how [the dune wetland] was going until the
hornwort, because we just know hornwort’s really bad. So it kind of takes away from
all the gains we thought we’d made…’
‘…Lake Horowhenua […] it’s shocking […] apparently when you take a core
sample there, there’s this layer, I don’t know how deep, of human hair. […] Because
it had sewerage going in there for thirty years and, and hair doesn’t break down so
it just lies in a layer in there.’
‘And it had to be some seriously shitty waterways to get people mobilised, and I
suppose the Manawatu [river] did become that catalyst, in this region particularly.’
‘…it is the largest area of remnant coastal lowland swamp forest left on the Kapiti
Coast. […] And we’re getting seedlings and that now coming away in the
understorey and revegetated areas like, you know, like, no-one’s seen before. So all
these things are just enhancing it quite considerably.’
‘…in the upper Mangaroa Valley is a large wetland, the Waipungo Swamp, and that
swamp is not in a very swampy state. It’s got cattle on some parts where they’ve
grassed it, […] the owner is draining large parts of it...’

upper–mid South
Island

‘…the largest freshwater wetland in the region is actually now administered by Fish
and Game, over in Marlborough, and we’re embarking on and getting support for
some quite significant willow control in there, and wetland development…’
‘…in areas round here you’ve got less than 1% of wetlands [remaining]…’
‘…we’ve got a great community project over here at Mapua […] it’s a relatively
small project but they’ve got dozens if not, you know, more than a hundred people
there, helping to plant them out and […] it’s totally a community thing.’
‘…when I drive up to Hanmer, if I was able to close my eyes and say, ‘Here’s the
picture from ten years ago’, I know, and I know where they are, that pocket
handkerchief wetlands have disappeared from beside the highway. They’re
disappearing every year.’

Christchurch &
Canterbury
region, South
Island

‘…effectively over the [past] ten years […] the headwaters of all of the tributaries
for the Avon and the Heathcote have got closer to the sea. Now, that’s drainage
that’s occurring in the urban areas. Some of our worst environmental vandalism of
our rivers is actually in the urban areas, not just in the farming areas.’
‘Te Waihora […] is also a coastal lake, meaning it’s right at the very downstream
of all of other influences in the province of Canterbury which inherently means that
it gets the absolute rumpty deal out of all the farming activity upstream of the lake,
and that’s why it’s highly eutrophic and the only reason it’s not in a state of toxic
algal blooms is the high oxygenation in the lake which turns over the lake so
regularly…’
‘…part of the expansion that I referred to in Canterbury that has dealt to a lot of
wetlands has actually been dairy expansion, because dairy farmers want every blade
of grass to be feeding a cow.’
‘…one of the issues, it was just a crying shame, there was a farmer who actually
went into conservation reserve and just totally destroyed one of the prime [mudfish]
habitat sites in Canterbury. I don’t know […] if it’s going on to recover.’

West Coast,
South Island

‘A good example […] would be the Taramakau River where there’s been a huge
amount of gravel extraction taken place, greater than what the river could replenish,
but in a manner that meant that the course and the banks of the river were being
impacted on.’
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‘…the developments up through the Grey Valley and in the catchment of the Grey
River now means that the runoff comes into the river much faster than what it
traditionally did, and so the volumes of water at peak flood times have proved
greater.’
‘…in […] the past 15 years, there’s been huge development on the West Coast in
relationship to dairying. It’s had a greater impact here than, I believe, in most other
places in New Zealand, possibly any other. And it’s a major platform.’
‘Oh, massive wetland loss on the West Coast. Massive, absolutely massive. The last
ten years, there’d be thousands of hectares of wetlands destroyed. Yep, humped and
hollowed, because the new technology has enabled them to break up the subsoil, socalled flip it and hump and hollow it, which is basically making these big undulating
landscapes into great dry and wet patches. So people have bought wetlands with the
express aim of destroying them...’
‘…they got in the vicinity of about $200,000 from them in order to help the land
owners out – land owners being dairy farmers – in order to fence off their drains
and wetland areas and also to do some some riparian planting. So the regional
council are helping them out in that regard, I guess because that Lake Brunner area
has […] significance to locals on the West Coast and also to iwi as well.’
lower South
Island

‘[the wetland] was actually quite low condition at this stage, […] but there was real
potential there for restoration…’
‘…1400 hectares has been lost in Southland.’
‘…the only reason Waituna [lagoon] is in trouble is because the 15,000 hectares of
sheep in the catchment are now 14-and-a-half thousand hectares of dairy cows in
the catchment and nothing else has changed […] it’s just had a complete
conversion, basically, of sheep to dairying, and the cows are wintered in the
catchment […] the [nutrient] loading has gone up so high that that just tinkering
around isn’t going to fix it…’
‘You only have to listen to the people who used to fish in the Mataura River in
Southland, you know, Southland was famous as a fantastic fly fishery and, not that I
particularly advocate looking after trout but they are a good canary… My uncle, for
instance, was a very keen fisherman of the Mataura system and he’s just really upset
about it.’

NZ-wide

‘…a lot of the Ramsar sites which I know are still pretty poorly...’
‘So we are still seeing lots of wetlands […] being lost in areas of the country like
Southland and Otago and the West Coast, where you’re still seeing a lot of
intensification of land use. In terms of area, we’re losing a lot that way, and in terms
of condition we’re seeing a lot of degradation through invasion of weeds and, to a
lesser extent, […] pest animals…’
‘…the ones in indigenous landscapes, you know, like the ones in National Parks like
Fiordland National Park, or on off-shore islands… so they’re essentially very little
modified from what they were.’
‘…a few big wetlands […] the fact that they are big, they are [in] better condition.
But if you’re looking at numbers of wetlands, (taps tabletop) we’ve got most of our
wetlands […] less than 5 or 10 hectares, but they’re the ones that are disappearing
and they are the ones that are not very good. (wry chuckle) Covered in weeds.’
‘…there’s almost no wetlands in New Zealand that aren’t degraded, that are
pristine, that are 100% healthy […] we need to start from the point that most of
them are gone, and what remains is extremely threatened...’

* Data collated from a total 35 interviewees & 34 survey respondents
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Interviewees who managed specific wetland sites were asked if they had any measures
of the health of their wetland/s, including measures derived from informal (e.g.
observational) monitoring activities. Fourteen interviewees responded by discussing the
health of the wetland site/s they personally managed; all perceived that improvements in
health had occurred since the commencement of restoration activities including
improved water quality, vegetation cover in riparian margins, and/or native biodiversity.
These assessments of improving wetland health were based primarily on managers’
informal observations, although half of the managers noted that some formal monitoring
was occurring at their wetland sites/s, at various levels of sophistication or regularity
including water quality monitoring and surveys of plants, birds and other species. The
wetland monitoring activities being conducted by managers are detailed in Chapter 6,
section 6.7, and the key indicators used by managers to assess wetland health are
explored in detail in Chapter 5; however, some examples of managers’ assessments of
wetland health at site-level are provided below.
The following quotes from interviewees relate to the health of on-farm wetlands
following willow eradication, weed control and/or revegetation efforts, and provide
some insight into the indicators used by managers to determine wetland health:
‘Plenty of birds there, including little dabchicks, and apparently dabchicks are a
good indication of a good wetland ‘cos they’re underwater feeders and if they
come here, it’s good water, […] There’s plenty of eels in there, so they’ll be
helping to keep the place tidy. Bit of native fish; we haven’t done a survey for a
long time but I know there’s native fish, I’ve seen a few around.’ (T7)
‘…see our water’s quite healthy, there’s lots of nutrients in there, but then the
visibility gets down a bit so, you know, it’s wasted down the bottom there.’ (T5)
‘So there’s eels in the marsh area.’/ T4a: ‘And when the kids did the Streams
Alive project down at school, of course they came home to test ours, and so they
put the thermometer in to see what temperature it was, and they caught some
water […] to see what bugs were in there and we did have some mayfly nymphs
[…] Yeah, so with eels and mayfly nymphs, I think we’re on track.’ (T4a & T4b)
T4b:

‘…these ones have gone a bit [smelly], but that’s the first algae since
1998, on there.’/ T10b: ‘The neighbours wouldn’t open their windows,
sometimes, through the summer.’/ T10a: ‘Yeah […] we don’t get the mosquitoes
like we used to, either, because they were underneath the willows in little ponds,
little waterholes.’ (T10a & T10b)
T10a:
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One interviewee perceived that control of access to Māori Trust wetlands was an
important wetland health measure:
‘Because we also have control over access and that kind of thing, to me too
that’s kind of a very big health measure because it means that we’re able to
actually practise our own customs in those spaces. And so I measure the health
of the lake in quite a different way as opposed to, you know, the water levels are
improving, or we’ve got more clumps of, I don’t know, whatever that tree is over
there, that sort of thing.’ (T5)
Several interviewees noted that wetland health was subject to change over time; one
manager explained that the health of their on-farm wetland varied from year to year due
to factors such as rainfall and farm runoff inputs, and pest fish numbers:
‘…at the moment there is stuff-all water coming in, and that lake’s kept very
clean this year because it’s got the depth, alright, it hasn’t got the koi carp in it
to stir up the phosphates in the bottom, alright?’ (T10a)
One interviewee described the fluctuations in health of a large lake and wetland
complex they were involved with as follows:
‘I think the glass is about half full […] at the moment and we can probably get it
to three-quarters and it’s a bit like the average person, they’re pretty healthy
most of the time, every now and again having a bit of a downer, and we treat
that bit that’s having a downer but overall we’re interested in the total health
and well-being of the system…’ (T15)
In summary, most of the interviewees offered anecdotes of wetland loss and degradation
from around the country, and all considered lowland wetlands in particular to be in poor
and declining health. Four of NZ’s six Ramsar-designated sites were considered by the
interviewees who mentioned them to be in poor condition, degraded by water
pollutants, nutrient runoff from dairying, and/or pest species.
All wetland site managers perceived that wetland health had improved at their site/s
since the commencement of restoration activities; they reported improvements in water
quality, vegetation cover in riparian margins, and/or native biodiversity. These
assessments were based primarily on informal observations, e.g. the presence of native
fish or birds, or aquatic insects. Control of access to the site was mentioned by one
Māori interviewee as an important measure of health, as it facilitated customary usage
of the wetland. Several interviewees noted that wetland health fluctuated over time at
their sites, e.g. influenced by rainfall and farm runoff, and/or populations of pest
species.
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Survey data were also analysed for perceptions of wetland health at regional and sitelevel, however as the survey questions focussed primarily on wetland management and
monitoring, few managers’ responses related directly to the health of particular wetlands
and site names were not provided.
When interviewees discussed their perceptions of wetland health at regional or sitelevel, they often spoke of specific threats to wetland health and various management
responses to these. Data concerning wetland threats was collected through the
interviews (see Appendix 2, Interview guide), survey (Appendix 7), and media analysis
(Appendix 8). The following section details the study findings relating to wetland
threats at national, regional and site-level.
4.2.3 Threats to wetlands
The wetland threats and impacts mentioned in the media articles analysed for this study
(Appendix 8) were as follows:
Inputs of silt, nutrients and chemical contaminants from intensive agriculture
(particularly dairy farms) affecting water quality, aquatic invertebrate density
and diversity and/or recreational usage by humans (particularly swimming) of
rivers and streams (total 22 articles);
Urban stormwater (3 articles);
Development (primarily dairying or mining) affecting fish populations (3
articles);
Dense populations of birdlife degrading water quality (3 articles);
In-stream herbicide spraying of aquatic weeds (2 articles);
Predicted future impacts of climate change (2 articles);
Decimation of native wildlife populations, e.g. due to predation (1 article);
Dumping of rubbish on riverbanks (1 article).
These align with the threats and impacts mentioned by study participants (see Table 7,
overleaf).
The key themes emerging from the media analysis concerning wetland impacts were:
that ‘dairy farming is adversely impacting wetlands and waterways’ (15 articles), and ‘it
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is unacceptable that rivers, streams and some lakes are unhealthy and 60% of NZ rivers
are unsafe for swimming’ (9 articles) (Appendix 8).
Similarly, study participants mentioned numerous and diverse threats to wetland health
during the interviews and survey. Interviewees’ responses encompassed threats to
wetlands at site-level, threats to personal wetland-related uses or local management
efforts (e.g. to whitebait populations, or wetland revegetation efforts), and threats to
wetlands further afield including peat or alpine wetlands in the conservation estate.
Some interviewees commented on global wetland threats. The survey participants also
gave information about perceived threats, in response to questions about their wetland
management and monitoring activities.
Threats-related data from both sources (interviews and survey) have been collated and
analysed and the findings presented below. These include a tabulated summary of the
wetland threats identified by study participants (Table 7), arranged thematically.
Table 7. Threats to wetland health identified by study participants.*
Identified threat

No.
participants
who mentioned
it

Notes/other comments by participants*

Weeds (incl. willow, blackberry,
barberry, Japanese honeysuckle, didymo,
hornwort, gorse, reed sweet grass, oak
trees)

18 interviewees
+ 28 survey
partic.

19 survey participants said reinvasion by
weeds was an ongoing management issue

Pest animals (incl. mustelids, rats,
possums, deer, goats, cats, hares, rabbits,
exotic fish incl. koi carp & gambusia)

18 interviewees
+ 21 survey
partic.

Aquatic weeds (alligator weed,
hornwort)

3 interviewees +
3 survey partic.

Invasive plant and animal species

Agriculture and other development
Development – intensification of
agriculture (incl. wetland modification &
drainage, nutrification of waterways by
farm runoff)

11 interviewees

Managers noted widespread change in
farming activities as sheep and beef
farms swap to dairy farming.

Development – irrigation (incl.
damming, land clearance & drainage,
water extraction)

5 interviewees

1 interviewee added that wetlands were
threatened by fragmentation due to
drainage.

Development – housing subdivisions

5 interviewees
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Grazing by herbivores

2 interviewees +
2 survey partic.

Development – fracking for oil & gas

1 interviewee

Development – land reclamation for
various uses other than agriculture

1 interviewee

1 interviewee noted also that mowing of
riparian edges affected whitebait
breeding.

Pollutants
Pollution – nutrients (incl. from beef
cattle, dairy cows & sheep)

18 interviewees
+ 7 survey
partic.

Pollution – siltation (due to
land/waterway disturbance by stock or
other sources)

8 interviewees +
6 survey partic.

Participants attributed siltation to stock in
streams, soil pugging by cattle, and
gravel extraction activities.

Pollution – soil contaminants (incl.
cadmium, herbicides, pesticides, excess
fertiliser)

8 interviewees

Participants mentioned two sources,
namely farms & market gardens.

Pollution – point source (various
sources)

6 interviewees

Sources noted incl. waste water treatment
plants, dairy sheds, pharmaceutical
factory, wool scourer, milk processing
facility, chicken farm.

Pollution – urban (incl. sewage)

3 interviewees

Pollution – road contaminants

2 interviewees

Erosion
Erosion (linked to siltation of wetlands)

1 interviewee +
5 survey partic.

1 interviewee attributed erosion to
farmers digging out drains during winter.

Water extraction (various sources and
uses)

3 interviewees

1 interviewee used the term ‘Mining of
water’ (T17)

Groundwater abstraction

2 interviewees +
1 survey partic.

Water extraction (for hydropower &
urban use)

1 interviewee

Water extraction

People
People (degrading wetlands through
various direct means)

7 interviewees

People (e.g. due to ‘lack of concern’
(T15), ‘apathy’ (T13b), failure to value

6 interviewees
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Interviewees noted people were
degrading wetlands through direct
activities such as driving 4x4’s,
introducing exotic species, making
artificial ponds.

wetlands)
Money (e.g. financial pressures,
marketing by global conglomerates,
capitalism)

4 interviewees

Climate change
Climate change

4 interviewees

Sea level rise

2 interviewees

2 interviewees noted demand for water
storage would likely increase as some
areas got drier.

* Data collated from 31 interviewees + 34 survey participants.

The wetland threats most frequently-mentioned were weeds (71% of study participants),
pest animals (60%), and nutrient pollution from agriculture (38%) (Table 7). The data
analysed for Table 7 included the responses of three interviewees with scientific
backgrounds who gave national overviews of wetland threats from their individual
perspectives; all three noted invasive species and water pollutants as key threats, and
mentioned hydrological change and wetland loss. For example:
‘[changes to] Hydrology, number one. Number two is probably weeds, because
as I said they can come in even if there’s no modification to hydrology. The next
one is pests because […] a lot of our [NZ] birds can’t fly or are poor fliers so
they’re highly susceptible to the mustelids and the rats and the mice and the
possums. […] then the pollution side. That tends to be more the high nutrient,
watery ones [pollutants]. […] What was our last one? Fragmentation. Well,
that’s a function of drainage. So probably those four, in that order.’ (T18)
As shown by the data in Table 7, a wide range of wetland threats were identified by
study participants. Interview responses regarding key threats – invasive species,
hydrological change, degradation of water quality, ‘people’ and financial pressures, and
sea level rise – are presented below. Additional quotes relating to wetland threats and
their management have been collated and provided as supplementary information in
Appendix 9.
Invasive plant and animal species
The majority of study participants (over 60%) mentioned the threat of invasive species
to wetlands. Some noted that reinvasion by weeds was an ongoing management issue
for their wetland site/s (Table 7).
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One interviewee said:
‘In general, I think we’ve got some really big problems. Yeah, you don’t really
want to go into the didymo or the [hornwort] and, you know, the different kind of
issues we have with invasive species […] some of the fish species that are just
decimating the indigenous species are […] really depressing…’ (T5)
Five interviewees spoke of the mechanisms through which exotic species such as grey
willow invaded and eventually degraded wetland ecosystems, including the following
interviewees from scientific, and farming backgrounds respectively:
‘…overall we have a real problem with weed invasion, even with little
modification, because we have what we call an ‘empty niche’. In, for example, a
high fertility swamp, originally they would be covered in Carex secta and
sedges, low stuff. If a willow comes in, even if there’s no modification to
hydrology it will just establish and take over because we don’t have a fastgrowing deciduous tree equivalent to willow. And that’s why it’s so successful.’
(T18)

‘…it was all willows, and they were drinking it and silting up the lake so the
willows was actually drinking the water, dropping the water level and all that,
and then it would gather the silt in. […] this farm would have been a lot drier
with the willows still [remaining] there…’ (T10a)
The threats posed to wetland biota and ecology by pest animals such as rats, stoats,
possums, cats, dogs, exotic fish and deer were also of concern to managers, as
demonstrated by the following examples:
‘…a lot of [wetlands] are repositories of things like fernbirds and bittern, you
know, and the bittern’s really in trouble. These things are quite susceptible to
predators, so they need predator control. […] and dogs, there is a constant
parade of dogs in the roosting grounds for migratory birds and so on, it’s pretty
hard for them.’ (T22)
‘We have quite an unusual situation when it comes to freshwater fauna, if you
look at what’s happened since the introduction of trout and salmon. They have
actually forced the native species out of the natural rivers, into the irrigation
canals and the stock water races and the drainage canals. […] Totally artificial
stream environment, these are dug channels for drainage. They [mudfish] have
been forced effectively by trout into these sort of backwater areas. So we have
some rather interesting oddities in the way aquatic ecology works in the region
because of the incredible changes that have occurred.’ (T21)
Five interviewees considered that, while large herbivores were a threat to wetland biota
and often needed to be excluded, with appropriate management some grazing could be
tolerated.
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One manager expressed this as follows:
‘…sheep and cattle grazing is a big one, no doubt about that, we have
destocking sort of rules coming into regional plans and policies. There’s no
excuse in my mind for people still overgrazing and not wise grazing wetlands. I
think we can cope with some grazing in some circumstances…’ (T15)
The views of study participants regarding the impacts of grazing and other agricultural
activities on wetlands are more fully explored in the following two sections addressing
hydrological change and water quality impacts due to development.
Hydrological change due to development
Almost 40% of interviewees expressed concern about hydrological change in various
forms and for diverse motivations, including wetland drainage and development for
agriculture and large-scale irrigation, and urban encroachment (Table 7). The quotes
provided below show the range of interviewees’ concerns regarding hydrological
change and wetland loss:
‘I don’t know whether there’s much more drainage that is occurring physically
in the rural areas, but it is certainly occurring in the urban areas. Well, if you
build in a swamp... (fades off)’ (T21)
‘…you get in there and you muck around with the hydrological cycles and the
species composition and suddenly you don’t have a wetland at all. […] issues
around water quality and quantity are […] the biggest issues or concerns that
we have in New Zealand...’ (T11)
The intensification of agriculture (from sheep or beef farming to dairying) and increase
in large-scale irrigation activity in recent years emerged as a common concern of
managers in most regions. One interviewee said:
‘…with the bigger drawdown in irrigation, a lot of the associated wetlands are
affected by that. So these are spring-fed wetlands, so when you reduce the flows
of braided rivers, when you suck the ground water out, you lower the water
table, that dries up spring-fed wetlands. So that is one of the threats […]
excessive irrigation… abstraction of water.’ (T22)
Most of the 40% of managers concerned about hydrological threats cited cases in which
hydrological change had resulted in severe degradation or loss of wetland/s.In regions
as farflung as Waikato, Manawatu, Wellington, Canterbury, and the West Coast, these
managers described witnessing firsthand the modification of small-scale wetlands and
riparian margins for agricultural purposes.
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Their observations included the following:
‘…if you look at what is happening with access to land, you find that farmers
are encroaching on waterways all over the place […] Where there’s land, they
make use of it. Very little of the land has been surveyed.’ (T21)
‘…just driving through the region, I’ve still seen wet areas that you see drain
diggers going through, and a year later you can see that they’ve all been tiledrained and there’s black and white cows walking over those areas.’ (T9)
One farm owner told of a wetland treasured for 27 years by her family, and lost when
the property changed hands:
‘Mum is really into her horticulture and she loved the fact that she had these
rare [marsh] plants. Now they sold [the property] to friends of ours. That
marshland area is now dry paddock. They drained it. […] from their perspective
as new land owners, they would like pristine paddocks; flat, easy-graze, nonpuggy paddocks. […] it was one of the last marsh areas in that area […] so now
all the pukekos and everything that were living there don’t know where to go
[…] I found it really sad.’ (T4a)
One interviewee expressed concern that the small wetlands being drained for farming
purposes may have collective, ecological importance:
‘…those smaller wetlands have […] been collectively probably quite important
and they’re just being eroded and it’s […] death by a thousand cuts…’ (T14)
Another manager provided a farmer’s perspective on wetland drainage:
‘Yeah, the peat that we farm, it takes a bit of getting used to... It’s got its own
challenges. It does some things, it can grow fantastic crops of maize, and if you
farm it sensibly, it’ll grow good pasture too. The secret is to have your paddocks
with a slight hump in them so that it drains down either side and so they
naturally drain […] there was a lot of timber and big stumps and we’ll never be
able to say that we’ve got the last bit of timber out, but it’s a heck of a lot better
than when we came here.’ (T20a)
Several managers raised the related issue of landscape modification for aesthetic
purposes, e.g. creating ponds on lifestyle properties (Table 7). They perceived this as a
threat to some wetland types. One regional council employee commented as follows:
‘A lot of people like making ponds (chuckles), and they think they’re making a
wetland but… it’s a type of wetland but they’re actually potentially reducing the
natural values by digging a big hole, or drowning or draining an area, they’re
changing the hydrology by messing around with it, instead of actually realising
what the natural values are and looking after those as well as having a pond or
open water.’ (T12)
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A fifth of study participants spoke of siltation as a threat to wetlands (Table 7), e.g. due
to erosion from farming or forestry properties upstream:
‘Now only fine silts are coming through here. This was scraped off two years
ago, right? Down to that board level, see where I’m standing here? […] That’s
fine silts, building up. In two years. […] I don’t know what we’re going to do
here, we’ll just have to keep scraping it off.’ (T10a)
‘…big floods can flush out and silt up your [whitebait] breeding areas in the
tidal zones and it can take, say, 5–6 years for the natural growth that they like to
breed in to regenerate again. So, you’ll get a sediment, a silt deposit.’ (T27a)
One manager spoke of location influencing the level of threat wetlands faced from
development:
‘Our higher mountain ones [wetlands] are in better condition […] and there’s
no threat on them from development to farmland because who wants to farm on
the top of the hill, along a range or somewhere? (laughing) And that’s why
they’ve been left.’ (T18)
Similarly, a manager with research experience made an association between wetland
type and the level of vulnerability to particular threats:
‘A change in the [nutrient] status […] you know, sometimes you have bogs, low
nutrient sites […] if there is a huge agricultural development in that catchment
[the wetland] could suddenly become a different type and it could be therefore
invaded by more invasive species.’ (T28)
Many interviewees noted that human development of wetlands also resulted in water
quality impacts; these are explored in the following section on water quality changes.
Water quality changes due to development
The threat of agricultural impacts on water quality was a major concern for
approximately half of the interviewees (Table 7), including the managers who
commented as follows:
‘…it all depends what these guys do upstream. You know, we had a very wet
winter and I know a lot more nitrogen went on the farms further up. And that’s
why this [lake’s] got a bloom on it this year. I know that.’ (T10a)
‘…conversion to dairying [is] worth a hell of a lot more money per hectare but
you don’t have to contain your waste stream; so you have to deal with the
effluent from the shed, which is about 50% of the effluent that the stock produce
[…] and the rest and the biggest is the urine […] most of it going straight
through your soils and into your waterways and causing enrichment…’ (T11)
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Some interviewees gave personal anecdotes relating to water quality impacts from
intensive agriculture; several are presented in Appendix 9 as supplementary information
for the benefit of wetland managers.
Approximately one-quarter of managers were concerned about water quality threats
from other sources (Table 7) including pharmaceutical companies, wool scourers, waste
water treatment plants, market gardens, and mining including fracking for oil and gas.
Their comments included the following:
‘One of the big public concerns is impacts on water, and surface and
groundwater, […] there is a risk [in] any fracking, in any oil and gas, that you
can get contaminants into waterways.’ (T11)
A similar number (approximately one-quarter) of interviewees mentioned ‘people’ and
‘money’, in broad terms, as being significant threats to wetlands. Some individual
perspectives on this are provided in the following section.
‘People’ and financial pressures
Just over a quarter of interviewees mentioned ‘people’ or ‘humans’, specifically, as key
threats to the health of wetlands, along with people’s various hobbies and/or cultural
constructs including financial systems and globalisation (Table 7).
The quotes below are a sample of managers’ perspectives on the issue of financial
pressures and profit motives:
‘Banks place enormous pressure on farmers, especially if they feel they have to
intensify to survive.’ (T30)
‘…because there’s no capital gains tax, farmers are farming for land value, to
increase the land value. About 70% of their income comes from capital gain so
they run these farms almost at a loss […] where they make their money is at the
end when they sell it […] What drives that increase in land value is the
production per hectare, not the profit of the farm […] and just general
competitiveness of humans […] So you have this drive towards intensification,
and a huge level of indebtedness which means that farmers don’t get to make
good choices about ecological things because the bank’s making the
decisions…’ (T6)
‘…so

much wetland drainage has been driven by farmers looking for profit.
Yeah. So much wetland loss has been driven by developers looking to make
[suburban] sections.’ (T16a)
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Related concerns of interviewees included the perceived failure of New Zealanders to
understand wetland issues and/or to adequately value wetlands and ensure their
protection, as expressed by the following:
‘Threats to health? Lack of understanding and management as a result of the
values of the wetlands, both our values and intrinsic values.’ (T12)
‘Perception [is a threat]. In a way. Yeah, well, lack of concern. […] we ask
people about the state of wetlands and, generally speaking they think they’re
pretty good when really they’re actually pretty bad, […] until people start
saying they’re really bad, then there won’t be pressure on politicians to make
them really good.’ (T15)
More direct, related threats were raised by several interviewees, including people’s use
of vehicles in coastal wetland areas; one interviewee offered the following anecdote:
‘…you’ve got every local trail bike rider that thinks it’s their backyard and out
they go and rip it up. A little less of the four wheel drive clubs because, you
know, […] I was quite brazen, I’d go right up to the [vehicle] door and say,
‘Actually, I’m sorry, […] this is Māori land, Māori to sea. You are quite
welcome to be here, but just don’t drive your vehicle.’ […] [this land] it’s not
public property, it is actually owned by the Tribe and also, you are destroying
all the stuff on here! Look at all these birds you’re stirring up, you horrors.’’
(T13b)

Sea level rise
A small number of interviewees mentioned climate change (4) and/or sea level rise (2)
as a key threat to wetlands (Table 7):
‘…if the sea level rises even just a little bit, you’ll get those impacts creeping
back from the edges and so all the stuff that we’ve planted along that stream’s
probably going to die! (laughs) All the stuff that’s not salt-tolerant, which is
quite a lot of it.’ (T1)
‘What’s going to happen to those coastal wetlands if people are defending their
housing subdivisions and farms and just putting up dykes around them, all we’re
going to have is sea walls and […] I think it’s one of the biggest threats. […]
you need to make those plans now as to where you allow the next subdivision to
go, whether you let people move into a so-called hazard zone which is likely to
become a battle ground in the next 50 years when people want to defend their
mansions with a sea view.’ (T22)

In summary, study participants mentioned a range of threats to wetland health,
particularly weeds (71% of study participants), pest animals (60%), and nutrient
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pollution from agriculture (38%) (Table 7). The seriousness with which managers
viewed key wetland threats (Table 7) was demonstrated during the Wetland Rating
Activity (section 5.4); managers’ perceptions of wetland health were significantly
influenced by the presence/absence of visual indicators of threats such as hydrological
change, urban or agricultural development, and/or their personal judgements concerning
the likely presence/absence of pest species at wetland sites.
4.2.4 Interviewee responses: Changes observed over time
During semi-structured interviews, wetland managers were asked for information about
changes they had observed in wetland health over time. Interviewees spoke about
changes observed over time periods ranging from recent (e.g. past few weeks or
months), through several decades to a lifetime. While speaking of changes to wetland
health, some managers referred to other things that they perceived had changed over
time, e.g. management activities, wetland uses, perceptions and/or awareness of
wetlands. Findings related to wetland health are presented here. Other findings have
been reported elsewhere, including Chapter 6, sections 6.6 (Use of wetlands) and 6.8
(Past wetland management and monitoring practices).
Twelve interviewees spoke about wetland health-related changes they had observed
within their lifetimes and/or historical changes to ecosystem health that they had learned
of, including the following Māori perspectives:
‘So the initial activity that started way back […] 1950’s, 60’s, was firstly flood
protection of the village that was there [..] then over time our local kaumātua,
our elderly, started realising that the biodiversity was changing quite drastically
[…] because of a lot of these hydrological changes we lost all the pipis and the
seafood and everything there because it just completely changed, it became
more freshwater, I guess. So it was through inability to actually harvest those
species that people noticed that the biodiversity was changing.’ (T5)
‘…it used to be one big contiguous wetland […] and ships could come in and
could sail up this river to where the pā was down there and trade. This is in the
1820’s, 1830’s. […] and [there] was a big lagoon […] just imagine a forest that
was actually right down onto the water. Primeval rainforest, huge 100-foot
Kahikatea, huge, and they destroyed all that within about 50 years; the railway
came through and it all went.’ (T13a)
‘…you would have Māori teams going down there doing the hard yakka, dig the
drains […] in the 40’s and 50’s and 60’s. This was after the initial felling had
been done at the turn of the century […] Years and years of concerted [effort];
they had to fell the trees, stump the trees, lose the bullocks in the wet, you know,
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machinery, drays – and this is major machinery […] just losing them down
there. And they would talk about the tide coming up […] these are wetland
forests, the tide would come in and just belch over the land and you just get this
sense of, like, this was so rich and look what we’ve done, just turned it into
nitrate green paddocks. The effort to change that to what it is, it’s just
appalling.’ (T13b)
Interviewees’ comments about changes in more recent decades included the following:
‘…the adult whitebait they used to go up there and spawn up in the swamps, we
used to catch buckets and buckets full, you know, three gallon bucketsful when I
was little […] we actually went back and worked out when [Dad] drained that
swamp, and […] in coordination with it the whitebait dropped back to about a
blinking cupful. I noticed that.’ (T10a)
‘…there’s been a number of lakes where the lake aquatic plants have collapsed.
So, you used to have, you know, 5000 black swans living on the lakes; now if you
see 20 you’re doing quite well. And that’s within our generation.’ (T14)
‘The greatest way to know the value of your water is to put a filter in it.
And the most practical filter is a whitebaiter’s screen in his net! (laughs) And
you know, within five minutes of puttin’ that in, what’s comin’ down that river.
Because it picks up on the back o’ your net and you can see it and you’ve gotta
clean it!’ […] / T27a: ‘I mean, we’ve been fishing these rivers for generations so
we know what’s coming out now never ever came out in the past…’ / T27b: ‘I’ve
been fishing for a long time and…’ / T27a: ‘Long, long, long time, and it’s only
on this intensified dairying that…’ / T27b: ‘You used to be able to drink the river
water once, but you can’t now.’ (T27a & T27b)
T27a:

One manager with an interest in hunting spoke about recent changes perceived by
hunters being the impetus for field research:
‘We’re trying to get a better handle on what’s causing the fluctuations in our
mallard population and […] the hunters, they always say, “It’s not like is used
to be!” (laughter) So we’re just going back to say, ‘Well, what’s causing those
[…] things?’ (T14)
Approximately half of interviewees mentioned changes that had occurred at their
wetland site/s since revegetation activities had commenced, including the following:
‘…in recent times we’ve got huge populations of mudfish here, which would
have never ever been here when this was in pasture. And then recently, [we]
discovered we’ve got fresh water mussels and cockles here. So, out in the forest
there are actually shellfish!’ (T16a)
‘So there’s little interesting herbaceous things turning up […] we look at a site,
we get an impression of health and we don’t see many birds here so you might
think it’s a bit depauperate, but the more you look, the more you find…’ (T2)
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One farmer inferred improving health at an on-farm wetland from the presence/absence
of waterfowl and changes in their behaviour (and subsequently, of the duck hunters):
‘…they used to shoot the ducks here in the morning all the time, it was only
morning or shooting at nothing. So that means it was only a roosting lake, so
that means there was no food. But once we got over five years, once we got
taking them [the willows] out, then […] this has become a night lake which
means it’s a feeding lake. So they shot at night. So it’s changed it right around.’
(T10a)

Several managers said they anticipated further change would occur at their wetland
sites, including peat mineralisation and urban spread, as follows:
‘…if people keep on draining the land, it could have an effect […] we still keep
our drains clear, but we are tending to spray them now rather than
mechanically clean them, but the peat is constantly changing, I mean, we’ve
been here 10 years and it has probably sunk 100cm […] the peat and
particularly the stuff that has been more intensively farmed, it’s starting to
mineralise and I think when that happens it stops its sinking. Yeah, it’ll change.’
(T20a)

‘…I feel that baseline [data] is very important for the future discussions that this
Trust will have in and around environmental issues [because] we’re not always
going to have farmland round our perimeter. (wryly) They call it ‘progress’ I
think, when you get the urban spread.’ (T16a)

In summary, most of the changes mentioned by interviewees were negative, including
historical changes to naturalness and biodiversity, changes to the customary use of
wetlands following the reduced availability of kai species, reductions in native fish and
bird populations, and declines in water quality. Positive changes observed were
generally linked to restoration activities being undertaken at particular wetland sites.
Further to this exploration of managers’ perceptions of wetland-related change,
interviewees were asked for information about successful activities and initiatives
relating to wetland management and sustaining or improving wetland health, i.e.
‘What’s being done well?’ Their responses to this question are presented below.
4.2.5 Interviewee responses: What’s being done well?
Interviewees were asked, ‘What do you think we’re doing well?’ in the context of
wetland health and management. Major themes from participants’ responses are
presented overleaf, in Table 8. Key quotes mentioning specific locations and/or
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employers are provided in Table 9, with managers’ identification codes excluded to help
maintain their anonymity.
In addition to the tabulated information presented here, key themes are discussed and
additional quotes provided below. Collectively, these findings provide an overview of
interviewees’ perspectives on successful wetland-related initiatives and activities.
Table 8. Key themes from interview responses to the wetland health-related question, ‘What do you
think we’re doing well?’*
Key themes

No.
interviewees
mentioned it

Notes/comments

Public recognition of the values of waterways and
wetlands is improving in NZ

12

‘…there’s been a revolution
in the last decade.’ (T7)

Farmers are more aware of wetland values and/or
farmers are now acting to reduce farming impacts on
water quality

10

‘…most land owners now do
have an interest.’ (T20a)

There is greater recognition of water-related problems
among NZ public, particularly regarding water quality

9

‘People are actually
acknowledging now.’ (T23)

More research/ learning about wetlands and waterways
is underway

9

e.g. by agencies, universities
and community groups

More community training is being undertaken in
effective management/ monitoring of wetlands

8

2 interviewees mentioned
tools such as WETMAK

Regulations are being imposed by councils & central
government in order to improve water quality

8

e.g. regional plans, controls
on land use & development

More community-led wetland restoration projects are
underway &/or opportunities to obtain funds are
available

7

Incl. pest control initiatives &
riparian planting

Communities are becoming more engaged in water and
wetland issues

6

Potentially linked to increased
public awareness

There are greater education opportunities now re
wetland values, management of water and/or wetlands

6

e.g. for farmers, community
groups, university students

Māori/iwi involvement in water/wetland management
locally/regionally/nationally is increasing

6

‘…they got a huge grant for
one of those river islands.’
(T18)

Good wetland datasets are now available at national
level (wetland condition & mapping)

5

Incl. wetland condition
database, FENZ & WONI

Wetlands in conservation estate have less pressures on
them and ‘are generally well-protected’ (T22)

5

‘…they’re probably doing
OK…’ (T11)

Some excellent NZ examples of collaborative
approach to water/wetland management exist now

5

e.g. Land and Water Forum,
community & uni collab.
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New Zealanders value ‘nature’ (3) & ‘water’ (2)
highly

total 5

Water &/or wetland restoration efforts by commercial
companies are improving

4

Incl. dairy, hydro-electricity
co’s, irrigation schemes

Organisations such as Fish and Game NZ & Ducks
Unlimited have bought/restored/created a lot of
wetlands

4

Incl. trailblazing & advocacy
role in NZ

Regulators are more willing now to ‘stand up to the
farming lobby’ (T1) and ‘start making people do the
right thing’ (T1), incl. pressuring local councils to
change

4

Regulators are more willing to protect wetlands (1) /
support wetland inventory efforts (2)

total 3

Some government funding available now for largescale lake/wetland restoration projects

3

Support within Māori community for Māori people
who are managing/rehabilitating wetlands is improving

2

Younger generation is more aware and better-educated
about the environment

2

Incl. some young farmers

Networking opportunities exist, help to stimulate
action & transfer of knowledge

2

e.g. workshops, forums,
biannual wetland symposium

There is increased acceptance of farm environmental
planning initiatives among irrigation scheme
shareholders

1

‘there’s a […] shift towards
acceptance of them.’ (T23)

e.g. Arawai Kakariki proj.

* Data collated from a total 35 interviewees

It can be seen from the information in Table 8 that themes within interviewees’
responses concerning successful initiatives and positive changes correspond with
findings related to key wetland-related changes, as presented earlier (section 4.2.4).
These include interviewees’ perceptions that public awareness of wetland values and
issues has improved in recent years, along with involvement by the general public and
the farming community in water quality remediation and wetland restoration; that the
potential exists for more informed decision-making due to newly-completed inventories
and research; and that improved collaboration is occurring among some agencies at
local, regional and/or national levels to manage water-related issues.
Table 9 (overleaf) contains more detail about the key themes from Table 8 above, with
interviewees’ identification codes excluded, as mentioned earlier.
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Below Table 9, quotes relating to the key themes from Table 8 and Table 9 are provided
to illustrate individual perspectives and give contextual detail.
Table 9. Interviewees’ perspectives on successful wetland-related initiatives/activities in NZ.
Agencies/individuals
involved

Interviewees’ perspectives on successful wetland-related
initiatives/activities: ‘What do you think we’re doing well?’

Initiatives by
district/regional
councils

‘…the Auckland council, they’ve got a wetland monitoring program across their
region. They are almost the only ones at the moment with a systematic program
to monitor wetlands.’
‘…Taranaki [Regional Council] won the Green Ribbon Award […] because
they’ve pretty much put riparians down every single river…’
‘…in some places, Horizons Manawatu being a good example, there’s a
willingness by regulators to actually start making people do the right thing,
standing up to the farming lobby and imposing regulations on land use to
improve water quality.’
‘What we need is a strategic approach [to land planning and development] that
prioritises ecosystem health and water quality, and Porirua [City Council]’s just
showed us how to do it. And it’s really simple...’
‘…our [Otago Regional Council] Land Team does a lot of work around
catchment programs, so we’re already in a lot of those catchments trying to
improve what’s happening on farms...’
‘[Otago Regional Council] has set limits in those rivers, or lakes, for nitrogen,
phosphorous, E. coli and sediment. And they’re pretty tough; compared the rest
of the country and compared to the national standards, they’re really tough […]
And the majority of good farmers like it because it’s not telling them how to
farm, it’s telling them to innovate to make sure they’re not polluting the
waterways. So it’s driving innovation and it’s driving perception change rather
than forced change…’
‘The regional council is responsible for setting up the Region Committee; the
Zone Committees are joint committees of the district councils and the regional
councils. And that has been very important. You need an integration of land use
and water management.’

Central government
initiatives

‘…I like to think that by the Department [DOC] getting in the mix with those
water projects, we’re actually getting some positive action in terms of rules and
new projects getting put in place by regional councils to protect wetland
systems…’
‘…we’ve got a couple of big programs going now[…] The wetland restoration...
[…] with the Fonterra program with the Department [of Conservation], with the
Arawai Kakariki one, […] more wetlandy things seem to be happening on a
larger scale. […] they’ve re-optimised or re-prioritised all our ecosystem and
species work. So that’s some cause for promise…’
‘… with all its investment in the research and knowledge components, the key
aim [of DOC’s Arawai Kakariki program] was to then share that with everybody
else […] sort of a focus point of ideas which get translated to other people…’
‘…we want to have a national report card, every few years we say ‘this is the
health of our wetlands’. And so we’ve got a pilot program for that coming up
soon. […] So we’ll get a report card on the health of our freshwater stuff, too.
It’s only a small pilot, but we’re hopeful.’
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Collaborative efforts
to manage water/
rehabilitate wetlands
& waterways

‘Waikato is another example of a place where they’ve got it together because,
again, they’ve got […] a really strong Māori community who have been working
in conjunction with the council, saying, you know,‘We were promised in the
Treaty that we would have control over our rivers and you’re pouring your
sewage into them, sort it out!’ And so they’ve got some great stuff going on up
there.’
‘…the people in the Pahau catchment, which contributes the most nutrients of
any catchment into the Hurunui […] didn’t know they were doing that. Once it
was explained to them, they said, ‘Oh, this is not good.’ And they started to look
at ways […] there’s been about a 5-fold reduction in bacterial contamination,
about a 3-fold reduction in phosphorus, and because nitrate is coming through
the groundwater slower, there’s probably been about a 50% reduction in
nitrates. So it’s starting to happen. No RMA, just working with the community
trying to get things improved.’
‘Well, the Canterbury Water Management Strategy certainly has proven to me
that New Zealand is still a country where you can get people together. There is a
willingness from people who would be fighting each other, to actually come and
talk.’
‘…the Zone Committees, I think that that’s starting to be a vehicle that can get
good engagement…’
‘…[Fish and Game] work quite closely to the extent we can with the support of
people in local authorities and DOC, in the community, and Forest and Bird.
That’s one of the things we have to do, we’re obliged to and, you know, it’s
actually quite good.’

Commercial
initiatives

‘…some [irrigation] schemes like the North Otago Irrigation Company have a
fully developed environmental program; […] environmental policies, […]
audited self-management at the farm level, […] a full-time environmental
manager who manages their environmental farm planning processes. […] then
there are other industry bodies like Beef and Lamb who have their own
environmental programs, and Dairy NZ, Fonterra, that sort of thing so, it’s all
shifting in the right direction, I think.’
‘I think there’s a lot of really good wetland restoration projects going on, for
example with the coastal subdivision at Pegasus; much as I didn’t like that
subdivision, they have carried out an enormous amount of willow control and
they built some lakes, but they’ve also restored some old wetlands...’

Community efforts

‘…we took [Māori youths] out for a day and actually, on the island, we set up
these transects and they came through and they were monitoring, in their groups,
the actual vegetation, and learning all the plants and how to do it. It was great!’
‘…there’s a lot of community interest out there and people wanting, particularly
in places like Nelson, for example, you get a lot of active retired people; they
want to do something, they want to make a difference.’

National perspective,
‘big picture’

‘Yes, and [the WONI or FENZ approach is] really good because it’s actually at a
national level, and it is all we’ve got at a national level. And they use surrogates
for condition, like remote sensing and slopes, […] they use those for assessing
condition. […] it’s invaluable because it’s for the whole of New Zealand and you
can assess one region against another.’
‘…we looked around how resources were being managed in all other western
countries. There’s only one country in the world that has natural resource
management at institutions based on catchments. And that’s New Zealand. Only
one in the world.’

* Data collated from a total 35 interviewees
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More than one-third of interviewees perceived increased public awareness and
recognition of the values of wetlands and waterways in recent years (Table 8); the
following interviewee was speaking from a national perspective:
‘We care about water and water systems; rivers, lakes and wetlands. […] Water
bodies are what’s valued in New Zealand, for all sorts of reasons… […] we’ve
actually got political will and economic will to make a difference. And people
are changing their mindsets. […] water is the one thing that-; we’ll disagree on
how it should be used, but it’s the one thing that we all will agree is highly
valuable.’ (T17)
Similarly, around a third of interviewees spoke of increased awareness of water-related
issues within the farming community, including the land owners quoted below:
‘I think the perception in the farming community is having to change because
we’re not meant to be putting our cows through our wetlands and all the rest of
it, [we] are making an effort, keeping stock out…’ (T4a)
‘We get an awful lot of literature about keeping the waterways clear…’ /
T20a: ‘Oh yeah, a lot… Mm.’ / T20b: ‘…and it goes to the cowshed. There’s a
smoko room over there and they can sit down and read it with their cup of tea.’
T20b:

(T20a & T20b)

Several interviewees provided anecdotes of innovative water management on farms.
Several others suggested possible reasons for perceived recent improvements in
farmers’ awareness and management actions to reduce water pollution from properties,
including the following comment from a regional council employee:
‘…over the last couple of years [the regional council’s Water Plan] has
drummed up a lot of interest and heated debates and, but I mean that’s good
because it’s getting more farmers aware of water quality. […] irrelevant of what
the final Plan says, there’s a lot more farmers aware that they need to be doing
something. So that’s a positive.’ (T25)

Increased involvement of the wider community and NGOs in wetland revegetation, pest
management, protection, and/or monitoring was mentioned positively by over a third of
interviewees, including the three quoted below:
‘I think there’s more and more knowledge out there now, about what to do.
There’s more and more community groups that are taking ownership of
wetlands and doing a great job […] it’s very social, they all bring along food for
morning teas. (chuckles) […] So we’re doing well, I think, with the community
groups.’ (T18)
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‘One of the fastest growing outdoor pursuits in New Zealand is trapping of
predators. And there’s a lot of that going on, some of which is in and adjacent to
wetlands, because predators are often a significant problem for wildlife, for
example. So there’s a lot of community interest out there...’ (T30)
‘…there’s a lot of riparian planting going on, that’s probably the major thing
that people are doing. Fish & Game have been creating a lot of wetlands; not
all of them are necessarily good for indigenous biodiversity but some are, some
have been done very, very well. […] And Ducks Unlimited […] and some
individual land owners have created […] or restored wetlands to an amazing
state, so it’s happening […] at that community group-level, and those NGOs
[…] have been leading the way, really.’ (T2)
One interviewee perceived that wetland-related science communication efforts in their
region had been successful. Another spoke of mechanisms for communication and
information exchange among Māori communities involved in rehabilitating wetlands,
including mainstream forums such as the National Wetland Trust’s biennial conference:
‘…for us, we do have Māori networks […] the Whenua Rahui, the DOC one,
they’re actually doing a really good job of connecting communities who have
already done [wetland restoration]. You can always say, ‘I wish there were
more’, but there is quite a tight little community […] Māori communities are
small so we know who all the leaders are, they’ve got their own forums, they can
connect through that work too. […] The wetland conference, it happens every
two years […] You don’t get a lot of Māori going to them but, you know, we
know about it. (chuckles)’ (T5)

Interviewees mentioned various successful collaborative water management initiatives
throughout NZ involving iwi, scientists, NGOs, irrigation scheme shareholders and/or
various levels of government (Table 9), including the following examples from across
the country:
‘…the Waikato Raupatu River Trust who are really good, […] they’ve got that
interface between iwi and science […] they had training workshops to teach
people, you know, about plants and how to monitor [wetlands and waterways]
[…] So, that’s getting back to the sort of tribal roots level […] they get the tribal
members to actually go and do it, which is the way you need to do it […] I think
that aspect’s working really well.’ (T18)
‘If you look at the really tough issues, we’ve probably been able to get some
improvements in storage in the forms that are more sustainable. If you look at
the Waitohi tributary storage as opposed to the dam on the South Branch of the
Hurunui, far less intrusive. […] they were going to dam the Orari, they’re now
taking from high flows to an off river storage so that the river is still intact […]
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So we’ve got some better forms of storage by going down this collaborative
path.’ (T21)
‘…there’s a lot of discussions happening at the moment about how the health of
[Wainono] lagoon can be better supported. And they’re talking about that
across those four well-being areas...’ (T23)

Outstanding individual efforts were noted positively by a number of interviewees; these
included notable individuals who had demonstrated excellence or innovation in wetland
restoration, pest control, sustainable farm management, science-farm liaison, tertiary
education and scientific research. Also, around a third of managers spoke positively
about the quality and/or potential applications of data from recent/ongoing research
projects, particularly in wetland inventory and river monitoring. Three such examples
were:
‘Our mapping is probably the best thing we have. And some councils are doing
mapping as well, and they’re looking at change in wetland extent over time.’
(T29)

‘I do think we’ve made progress in the inventory and mapping, […] the FENZ
and WONI work I think are both tremendous improvements, we’ve been all
using that same work to assess the pressures on those systems, to generate
indices of their condition or health.’ (T28)
‘…regional councils in particular have been monitoring [rivers and lakes] for
thirty years, they know what river systems do, and they know how lakes levels
change over time, and they can very easily then set limits for water flows down
in river systems. […] for rivers and lakes they can very easily model, using
different GIS models, how exactly river water quality will change with X amount
of land development.’ (T29)

As shown in Table 9, interviewees’ comments about successful government-driven
initiatives in water and wetland management centred around the collaborative efforts of
the Land and Water Forum, DOC initiatives such as the Arawai Kakariki wetland
research and management project, collaborative water management initiatives in
Canterbury, and the newly strengthened water quality requirements currently under
implementation by some regional councils. The following comments on central
government initiatives came from interviewees with experience collaborating within
and across regions and a ‘big picture’ perspective on wetland restoration and protection,
nationally and/or internationally:
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‘…you’re now starting to see that language come in through the Land and
Water Forum, which is much more a political collaboration rather than a
regional collaboration. And if you look at the most recent document coming out
from central government, they’ve at least got one line saying, ‘We’ll be looking
at ways that we can improve collaborative approaches as part of the overall
system…’ So I see there is a shift occurring.’ (T21)
‘…at last the government, through DOC, are doing something at a very high
level with a significant amount of money, compared to what they did originally.
So they are making significant progress in those three [Arawai Kakariki]
wetlands. And the money’s now core funding, not necessarily for those three
wetlands but to other wetlands for addressing […] priorities and issues that
would sort of translate to other wetlands in New Zealand.’ (T18)

In summary, with regard to successful activities or initiatives to improve wetland health,
a third of interviewees perceived that public recognition of the values of wetlands and
waterways had increased in recent years, and/or greater awareness existed among
farmers of these values. Some perceived that more farmers were taking action to reduce
farming impacts. A fifth of interviewees considered that public recognition of waterrelated problems was increasing, and a similar number perceived that more research or
learning about wetlands and waterways was underway. Interviewees spoke positively
about community wetland monitoring packages such as WETMAK, and perceived that
opportunities for community-led wetland restoration initiatives were increasing.
Other positive initiatives/activities mentioned by interviewees included increased
regulation by regional councils of water quality, greater involvement of Māori/iwi in
restoration and management of wetlands and water, and increased public education
about wetland values and water management (Table 8 & Table 9). The Freshwater
Ecosystems of NZ (FENZ) geodatabase, the Wetlands of National Importance (WONI)
inventory (Ausseil et al., 2011 & 2008), and the collaborative Land and Water Forum
(Land and Water Forum, 2011) were considered among the most effective tools
available to improve wetland health in NZ.
Following discussion of successful wetland-related initiatives, interview questions
focussed on challenges and barriers to improving wetland health; related findings are
presented in the next section.
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4.2.6

Interviewee responses: Challenges and barriers to improving wetland

health
The key challenges and barriers to improving wetland health mentioned by study
participants concerned farming methods and land use intensification, societal
perceptions and values, regulatory approaches and tools, and the practicalities of
wetland restoration (Table 10). In general, they reflected the threats-related findings
presented in section 4.2.3, as shown below.
Table 10. Key points from interview responses concerning challenges and barriers to improving
wetland health in NZ*
Key points

No. interviewees
mentioned it

Farming-related challenges and barriers
Declining water quality (linked to land use intensification)

13

Intensification of land use (dairying, irrigation)

11

Difficulty in getting reluctant farmers to act / overcoming farmers’ inertia and/or
attitudes: ‘head in the sand’/ ‘my land, my right’

5

Political strength of the farming lobby

4

Farm production costs being externalised onto the environment

2

Farmers’ lack of awareness re: how to access wetland restoration information/advice

2

Societal challenges and barriers
Tension between conflicting land uses

11

Wetlands are not valued enough for their intrinsic values, filtering capabilities, etc

9

Tension and differing value systems among stakeholders creating challenges in
achieving agreement & continuity of approach, etc in restoration projects

7

Lack of public awareness of extent of the problem (e.g. water quality) / Difficulties
in overcoming public apathy (1) / Length of time required to change societal
attitudes (1)

3

Everyone blaming everyone else for the problem

2

Social inequalities need to be addressed in some communities before they can
become empowered/enabled to act on environmental issues

1

Regulatory challenges and barriers
RMA is crucial legislation but has limitations

7

Little statutory protection exists for wetlands on private land

6
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Reduced conservation funding (incl. DOC funding) is resulting in worse outcomes
for wetlands

6

Regulators (government & councils) unwilling to direct and/or restrict development

5

Economic tensions / Corporate interests dominate, incl. promoting higher milk
production, high fertiliser use

5

Inconsistent planning/regulatory approach by councils across the country

4

Little requirement for effective monitoring by councils

4

Regulatory reforms get politicised and compromised

3

Too little being done to improve water quality, too slowly

2

Lack of lateral thinking/vision in council approaches

1

Inadequate surveying of DOC conservancy/Council boundaries

1

Logistical and resourcing challenges and barriers (most in relation to wetland restoration)
Halting the spread of pest plants including willows and aquatic weeds

17

Managing conflicting, restoration-related objectives among partner
agencies/neighbours/others (e.g. wetlands for wildlife habitat, hunting, flood control,
nutrient stripping)

12

Monitoring water quality

6

Poor support for restoration efforts/conflict within some communities (e.g. Māori,
farming)

5

Limited funding

5

Limited time

5

Limited pool of people willing/available to do the hard work (weed spraying, etc)

5

Extremely high cost of rehabilitating wetlands

3

Limited amount of data available to support wetland management / no centralised
data-sharing system

3

Re-establishing aquatic plants in ‘flipped’ lakes

2

Ineffective use of limited funding dollars

1

* Data collated from a total 35 interviewees

About half of interviewees spoke about declining water quality due to land use
intensification, and/or practical restoration challenges including weed control issues
(Table 10). Over a quarter of interviewees mentioned tension between conflicting land
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uses and poor social recognition of wetland values as key barriers to improving wetland
health.
Five survey participants and about half of the interviewees spoke about challenges and
barriers to wetland restoration specifically. Their responses centred on the costs and
practicalities of recreating wetlands and restoring hydrology, pest and weed control,
relationships with neighbouring land owners and/or regulatory agencies, and controlling
the activities of visitors (e.g. hunters and tourists). Study participants’ comments on
challenges and barriers to wetland restoration included the following:
‘Changes to hydrology outside control.’ (P7)
‘…it’s very hard to rebuild [a wetland] or reconstruct one… although
sometimes you can just turn the pump off and you can, you know, rebuild them,
(laughs) but […] where they’re building artificial wetlands […] it costs
thousands per square metre and thousands and thousands per kilogram and,
‘Oh, we shouldn’t have removed it,’ type thing…’ (T11)
‘…the surrounding farmers who probably bought the land – which was swampy
– 30, 40 years ago, have got grass right up to their boundary, and we’re saying,
‘Well, we want to [restore water levels] back to where the swamp is,’ and they’re
going ‘Nope, that ain’t gonna happen without a bit of a bloody stoush!’ so…
(laughs)’ (T14)

The longterm maintenance of restored wetlands presented particular challenges for
interviewees, who spoke of logistical challenges and barriers (particularly with weed
management), time and labour constraints, and project ‘succession’ issues (Table 10).
Four survey participants mentioned similar challenges and barriers involving conflicting
land uses, pest animals and plants, and labour shortage. Relevant comments included:
‘…some weeds […] you can’t actually eradicate them. Stuff like hornwort, in
some places you can’t get rid of it – and other aquatic weeds – so often your
only options are to suppress it so it doesn’t spread and cause more problems
than it currently is.’ (T12)
‘I live at the bottom of the stream and the stuff coming out of there is just, you
know, you can see it and you’re concerned about it and you’re driving past all
this land on the way to this [wetland site] every day and you think, ‘I’d love to
get all of these farmers together.’ Yeah, but […] that would be my time, and time
that I haven’t got for my kids and all the other things that I do…’ (T24)
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Water-related challenges and barriers were mentioned by most interviewees,
particularly regarding declining water quality and tensions around conflicting land uses
(Table 10). Such comments addressed governance, regulation, societal and farmingrelated issues. Over half of interviewees in total, including several farmers, spoke about
water-related challenges and barriers resulting from intensive agriculture (Table 10); the
general perception was that poor nutrient and wastewater management practices
associated with intensive dairying were responsible for declining water quality in many
regions, while farmers’ attitudes were considered by some to be a barrier to improving
wetland health. One farmer commented upon this as follows:
‘…70% of the farmers are knowing what they’re doing to help [improve water
quality] but there’s still 30% have got their heads buried in the sand. And that’s
going to take a while to get them [on board]…’ (T10a)
Similarly, four interviewees noted what was described by one manager as ‘the political
strength of the farming lobby’ (T1), while another said:
‘…a lot of those farmers have been there for […] decades, so they know that if
they dig their toes in and they get the right ear of regional council, flood control
people rather than perhaps the environmental arm of the council, then they tend
to... prevail, I suppose. [Interviewer asks: ‘So you’ve noticed that?’] Political,
yep, political.’ (T14)
Several interviewees were concerned that the costs of intensive milk production were, in
the words of one interviewee, being ‘externalised onto the environment’ (T11); for
example:
‘…as long as the companies can keep getting more people to pick up dairying,
they’re still getting more production. It’s just the environment that’s suffering
because effectively in economic terms that’s regarded as an externality.’ (T30)
‘…if you don’t have to worry about your waste, then why have [the wetland]
there? You can just drain it and put more cows on it and [the waste] just goes
out and it’s someone else’s problem, or the taxpayer and the ratepayer pick up
the cleanup costs.’ (T11)
Almost a third of interviewees mentioned associated tensions between conflicting land
uses (Table 10), including the wetland site manager quoted below:
‘…even our internationally significant wetlands are facing huge pressures from
the catchment and there’s nothing that those wetland managers can effectively
do to prevent the pollution coming in from the land, particularly with all this
dairy intensification going on.’ (T2)
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Related to the issue of land use intensification for dairying, a fifth of interviewees noted
a significant challenge existed in negotiating with stakeholders to effect change in water
and wetland management (Table 10). Several others perceived that social inertia on
water issues resulted from ‘rural sector blaming towns and towns blaming rural sector’
(T11).

Along similar lines, governance failures and/or regulatory challenges were mentioned
by over a third of interviewees (Table 10); these included inadequate funding for
managing and rehabilitating wetlands and waterways, the lack of legislative protections
(particularly for wetlands on private land), and perceived unwillingness on the part of
regulators to enforce existing regulations. There was a tone of frustration running
through interviewees’ responses in relation to political will and priorities at central
government-level, as demonstrated by the following examples:
‘Well, I think it comes back to that word ‘perceptions’. Unless people perceive
and then act politically to drive politicians to make a difference, then those
differences probably in the main won’t be made. Now having said that, there is
enough policy direction out there to have stopped the rot by now, and that
means we just haven’t had enough willingness to act…’ (T15)
‘…to address a lot of this degradation stuff you need long term planning, which
is really hard to do in an environment where your regional council is only
working on a 5 year plan […] there’s no kind of guidance at a national level on
how that should happen and when there is guidance, it has to be on a nationallysignificant site, and for most of our Māori communities what is nationally
significant to us is in our backyard. (laughs) So there are really disjointed
conversations happening.’ (T5)

Consistent with the above themes of frustration, governance failures, and regulatory
challenges and barriers, four interviewees spoke about the Land and Water Forum, a
consensus-building initiative established in 2009 involving approximately 30
stakeholders in freshwater and land management (Land and Water Forum, 2011). These
interviewees perceived that the forum had resulted in successful yet under-utilised
outcomes, and that this under-utilisation was linked to the political priorities of the
central government.
Relevant comments included the following:
‘The Land and Water Forum was a very strong collaborative forum to kind of
make and activate change; it’s been watered down by the government as I
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speak. I think that’s appalling. That worries me. The Ministry for the
Environment, I think’s toothless. […] I just don’t think we’re working hard
enough on the solutions at a comprehensive and at a really fast-track level.’
(T13b)

‘Well, the whole concept of the Land and Water Forum was that it was a total
package. The total package is not being implemented.’ (T21)

Regarding central government regulatory tools and approaches to wetland protection,
seven interviewees specifically mentioned the RMA. All seven perceived that
deficiencies in the RMA legislation and/or resource consent process were resulting in
challenges and barriers for the protection and management of wetlands. Interviewees’
concerns included the failure of the RMA consent process to consider cumulative
effects, and a lack of compliance monitoring and enforcement for breaches of the Act.
For example:
‘The biggest concern that I had, is the RMA is not designed to deal with
cumulative effects. […] If you look at water availability, anyone’s use now of
water will reduce the ability of other people to use water. We are now so
constrained. So the original premise of the RMA, that people should be able to
do what they like because their use of resource is not going to affect others,
other than through environmental effects, is no longer true.’ (T21)
‘…that’s always been the problem with the RMA, is that it hasn’t required that
strategic direction, that it was always to be each application judged on its
merits, which has meant death by a thousand cuts.’ (T1)
‘…while we might have good-sounding RMA and law, in reality there’s no
enforcement, no compliance monitoring or anything like that and so it really is
just open slather on wetlands.’ (T6)
While the general theme of RMA-related comments was that the design and
effectiveness of the RMA left a lot to be desired and enforcement of infringements was
poor, it was considered the best regulatory tool in a manager’s limited toolbox for the
protection and management of wetlands, as follows:
‘The government, if it wished, could use the Conservation Act to put more
protection in place but doesn’t seem to be in that game right now… it’s not even
advocating very strongly for protection of wetlands […] Yeah, so the RMA is the
critical piece of legislation.’ (T8)
‘…the government’s asking to weaken the RMA, they want to take ‘natural
character’ out of the RMA; that’s one of the last things we can cling onto for
wetlands, is ‘natural character’. […] ‘trout habitat’ they want to get rid of, and
134

that’s another way of protecting, you know, natural systems. Even though [trout]
are not a (laughs) natural part of the fauna here but they’re the thing that gets
all the publicity so, you know, yeah... [fades off. Interviewer clarifies: ‘And if
you can maintain trout habitat, you can maintain a few other things with it?’]
Yeah.’ (T6)
A common theme in interviewees’ responses was the perceived reluctance of
government at all levels to cooperate effectively to regulate development, and/or
enforce RMA-related infringements (including wetland drainage).

Regional and district governance issues were also raised by interviewees. Around a
third of interviewees from diverse backgrounds including farming, scientific research
and advocacy perceived that planning and/or regulatory-related barriers existed to
improving wetland health at these levels (Table 10). These included four managers
employed by regional/district/unitary councils who spoke of internal politics, resourcing
and other issues, including lack of knowledge, technical skills, information and/or data,
which were impeding council employees’ efforts to improve wetland health in their
regions; for example:
‘…we can do our best in terms of management, and again it’s a bit by the seat of
your pants. You generally know what is good to do, and […] you have to run
with it because you know you’ve only got limited resources and limited time to
get these things done.’ (T12)
‘…this [Water] Plan, if it comes in, it does need that Compliance follow up and
it needs a good strategic approach. We currently don’t have that. […] the field
guys are great and they’re doing the best job that they can in the field. There’s
not enough of them. If we want to implement this Plan like we’ve said we’re
going to implement it, their Compliance team needs to, like, double, at least. You
know? Things like that. But there’s no current [funding] in place […] for that…’
(T25)

Where governance failures had led to wetland loss, interviewees pointed to associated
societal, regulatory and restoration challenges, as shown by the following comment
(study findings pertaining to wetland loss are also presented in sections 4.2.3 & 4.2.4):
‘…the fact is, he’s already nuked the landscape! So how do you put it back? So,
they might fine him a hundred grand. Well, great! But the wetland’s gone. (wry
laugh) And, what could you build for a hundred thousand? Not that wetland.
So… and there’ll be a bit of publicity about that, but you’ve still got a net
wetland loss.’ (T15)
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One interviewee with wetland research and management experience noted related issues
concerning wetland offset agreements, made through the resource consent process to
offset the loss of wetlands to development through the creation/restoration of other
wetlands:
‘…there is a cost, of course, you know, of recreating [wetlands], so not only you
pay for recreating what you’ve lost but on top of this you never get the same
benefit [as that provided by the original wetland]. [Interviewer asks: ‘Do you
think that’s widely understood?’] Probably not. No. It isn’t because if you don’t
talk about, it’s not…’ (T28)

In total, over half of interviewees raised societal challenges and barriers, including
issues relating to public perceptions and wetland values (Table 10). A quarter, including
the interviewees quoted below, said that negative attitudes towards wetlands remained a
challenge to improving wetland health:
‘…the main issue for wetlands, I think, is very few people actually value them,
even value them at all […] very little value seen in them, and then very little
statutory protection of them…’ (T11)
‘…it’s kind of like we’re still in that anthropocentric mindset where we are
humans and we have to justify looking after something because it has value to us
economically or socially? And we haven’t got to the point yet fully where these
things have their own value, intrinsic values ...’ (T12)
Further to this, one interviewee perceived that social challenges and inequities
prevented some Māori communities from becoming involved in wetland restoration
efforts and participating effectively in conversations and activities concerning the use
and enhancement of Trust lands, described as ‘our ancestral landscape’ (T5), as follows:
‘…it’s difficult for Māori communities […] you know, some of our people are
only just surviving, so environmental priorities tend to be down the…(fades)
[Interviewer clarifies: ‘You mean economically [surviving]?’] Yes, economically.
Have huge issues, social issues, do not have a lot of opportunities educationwise, so when you’re living in crisis mode you don’t have a lot of effort and
energy to put into thinking about, well, ‘How do we actually ensure that our
ancestral landscape is healthy, is as strong as it could be for future
generations?’ […] a lot of that capacity and that energy at the moment just
can’t be directed or focused towards environmental enhancement...’ (T5)
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This interviewee noted, within the context of land management changes occurring
around a Māori-owned wetland, that income-producing alternatives to farming were
limited for some communities:
‘…[grazing lease income] has been intergenerational, it’s been long term; that’s
an income that people need because it’s quite a poor area as well, so it is very
difficult for the smaller Trusts to move from […] deriving an income through to,
‘Let’s retire those areas’. […] they don’t generate enough income to even
resource [restoration] activities […] it’s very difficult to get, you know, long
term change when for many people that’s the only option they have for land
development; the farming stuff or the cropping… […] we’ve explored things like
a recreational park and putting walkways around the lake and […] Bird
lookouts and things like that. Whether it would generate a lot of income (pause)
you just don’t know, the feasibility studies were kind of a bit unclear on that side
of things.’ (T5)
From a research perspective, several interviewees with scientific experience mentioned
gaps in knowledge and data-sharing that they considered barriers to improving wetland
health; these are summarised as follows:
There is a need for sufficient information on the hydrology of wetlands, e.g. to
allow water extraction limits to be set;
There is a need for improved data on nutrients and interactions, e.g. ‘the cause
and effect relationship of the increase of nitrogen and phosphorus from
development, and how that impacts on the wetland system’ (T29);
Better understanding is also needed, at least at regional/district/unitary councillevel, of water quality parameters and logistics of water sampling, e.g.:
‘…the parameters in New Zealand haven’t been really established in terms of
water quality [for wetlands], and how to sample. Like, we had to sieve the water
quality samples to even actually send them off to the lab, you know, all that kind
of thing, it was very difficult. […] And some of them turned out having gitchu in
them, which is […] a funny sediment type from an old lake, so it’s like, ‘Well,
what does this mean?’ It’s sort of like unpacking all these kind of pandora
boxes...’ (T12)
A centralised database of wetland health assessments and biodiversity data for
access by regional councils and other stakeholders would be useful.

In summary, interviewees spoke of challenges and barriers to improving wetland health
including the intensification of land use and associated declines in water quality, and
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societal tensions between conflicting land uses (Table 10). Interviewees perceived
serious challenges arising from the limited statutory protections for wetlands on private
land, and problems with the effectiveness and/or implementation/enforcement of the
RMA, which was described as a crucial yet limited tool for wetland protection. In
practical terms for wetland restoration and management efforts, interviewees perceived
challenges in overcoming tensions, differing value systems and restoration objectives
among stakeholders, managing long-term control of pest species such as aquatic weeds
and willows, monitoring water quality, and coping with limitations in funding, time and
labour (Table 10).
While discussing challenges and barriers to improving wetland health, some
interviewees spoke about potential solutions for overcoming these; relevant comments
are presented in the following section.
4.2.7 Interviewee responses: Potential solutions
A range of potential solutions to the perceived challenges detailed in section 4.2.6,
above, were raised by interviewees. These are presented in Table 11, which is
categorised identically to Table 10 for ease of reference. The first few rows in each
category of Table 11 (below) contain the most-mentioned solutions, while the latter
rows were mentioned by just a few interviewees respectively.
Table 11. Potential solutions raised by interviewees to the challenges and barriers identified in Table
10.*
Potential solutions

Details

Farming-related challenges
[incl. declining water quality, land use intensification, externalisation of production costs to environment,
political strength of farming lobby, lack of awareness/inertia among farming community]
Strive for better balance (e.g. less intensive & multiple land uses, farms
internalise environmental costs of production, better utilise/value
wetlands)
Greater leadership, incl. strong, charismatic voices encouraging farmers
to value wetlands and protect/manage them better

May be best if these voices
come from within industry

Farmers should acknowledge impacts, not deny them, focus on water
quality/wetland issues & take a constructive approach to solving them

[this from 3 interviewees
within the farming industry]

Improve farm management (e.g. nutrient budgeting, reduced fertiliser
use, silt trapping, fencing of margins, nutrient retention, use of wintering
barns)

Should incl. monitoring-based
management of wetlands

138

Better planning of land uses upstream/adjacent to wetlands
Council staff, scientists and others need to improve listening skills &
take a collaborative approach, e.g. ‘help us; be part of the solution’ (T21)

‘…having a positive, can-do
attitude…’ (T14)

Improve farm outreach (e.g. promote on-farm wetland restoration &
management via agricultural shows, farming media)
Potential for recreating more wetlands by storing water for irrigation in
shallow aquifers

‘…potentially a way to talk
about wetlands, associating
some dollar value...’ (T28)

Societal challenges
[incl. conflicting land uses, wetlands not valued, lack of public awareness, ‘everyone blaming everyone
else’]
Improve coordination & promotion of educational events/activities/
resources celebrating wetlands & ‘natural capital’ (incl. World Wetlands
Day)

Currently fragmented, needs
leadership & better
coordination

Improve coordination & support for community groups (financial &
other) to be involved in wetland restoration efforts incl. pest species
control

Incl. better use of media,
internet to promote & inform

Create more opportunities for children to access outdoor activities incl.
visiting wetlands (minimise urban/rural divide, foster love of outdoors)

e.g. World Wetlands Day,
Take A Kid Fishing Day

Greater collaboration with landholders upstream (re land use,
management); effective use of co-management partnerships with iwi,
collective action strategies etc to encourage communities & stakeholders
to work together

e.g. Collective action has
great potential, needs
facilitation & support from
government

More effective communication of science, informed public
conversations

Incl. with politicians

Regulatory challenges
[incl. little statutory protections for wetlands or requirement for effective monitoring, regulations
inconsistent across regions, RMA is critical yet limited tool for wetland protection, reforms get politicised
& compromised]
Establish ‘carrot and stick’ regulatory systems; implement strategic
approach prioritising ecosystem health and water quality incl. use of
science-based, enforceable, ‘meaningful’ (T11), NZ-wide limits

One-third of interviewees said
‘carrot and stick’ approach &
enforceable limits were
needed

Central government to ensure regulatory consistency across regions (e.g.
within regional, district and unitary council plans)

Incl. rationalisation of
whitebait regulations
(consistency)

Urgent protection of physical components of wetlands; all wetlands
should be deemed significant in regional, district and unitary council
plans across NZ
Councils to establish and enforce effective bylaws to protect wetlands
and vulnerable species (incl. use of four-wheel-drive vehicles on
beaches)
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Councils to consult more effectively with the public on water issues
Revisit RMA to incorporate assessment of cumulative effects
Decision makers to utilise collaborative governance and nested adaptive
systems for more effective water/wetland management

Also implement Land and
Water Forum
recommendations

Agencies should ensure they have clear understanding of their role and
core business (for greater efficiency, effectiveness, inter-agency
coordination)
Utilise offset schemes to tackle the most difficult/costly restoration
projects
Logistical & resourcing challenges
[incl. limited funds, time & labour for wetland restoration, poor support in some communities, limited
data sharing/availability, extremely high costs of wetland restoration, ineffective use of funding]
Provide better resourcing & support to help with difficult tasks (e.g.
weed removal & control, fencing, planting, reintroduction of native
species)

One-quarter of interviewees
said greater resourcing
needed

Provision of practical advice to managers, e.g. through farm discussion
groups, field days, extension officers, improved online resources

Need exists for readily
accessible, practical
information

‘lead by example’ (T13b); ‘champions’ (T12) to promote successful
restoration efforts, provide vision & inspiration, advocate change

Incl. public exhibitions to
‘show people what could be’
(T13b)

Improve coordination & sharing of research data & resourcing to better
inform wetland protection & management actions

Incl. online databases, greater
inter-agency collaboration

Promote good project planning incl. setting achievable goals, utilising
volunteers/community groups more effectively to overcome labour issue
Ensure continuity of site management, e.g. through longterm
involvement of community groups, liaising with real estate agents re
land ownership changes
Work collaboratively and within ecological frameworks for greater
success
Set goals for landscape-scale change, work collectively to achieve them

e.g. wetlands to cover 5–10%
of every catchment

* Data collated from a total 35 interviewees

The main themes presented in Table 11 show that interviewees advocated greater
commitment nationally (from industry and government) to sustainable agricultural
practices, effective regulatory protection of all wetlands, and greater regulatory
consistency throughout the country. They also considered that improved leadership,
support, coordination and effective collaboration was needed among all stakeholder
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groups including landholders, community groups, government agencies and research
organisations, ultimately to enhance the financial resources, labour, tools and
information available to managers for wetland restoration and management.
Further details on key points contained in Table 11 are provided in the paragraphs
below.
One-third of interviewees advocated a ‘carrot and stick’ approach to wetland protection,
management and restoration, some noting that this approach was already being
implemented to a greater or lesser extent in their region, and others saying that it was
much-needed. Three regional managers commented as follows:
‘…the main players are the district and regional Councils who control these
things in their Plans. I think you need a mixture of sort of carrots and sticks. I
think you need the legislative backstop, so that it’s illegal to drain and clear and
pollute and so on. And you actually need some positive plans in place to restore
and enhance and fix…’ (T22)
‘I think that the softly-softly approach hasn’t worked well, and I would like to
see regulation and assistance. And that’s the [regional council] package that I
am putting together. [bangs on table] ‘This is not appropriate, you won’t do it,
and we will help you manage your wetland.’’ (T8)
‘I am a great believer in getting collaborative decision making, in getting as
many people as possible on board but having the regulatory safety net. […] if
you are going out with a velvet glove, it certainly helps that you have an iron fist
inside it!’ (T21)
For five of these interviewees, the urgent protection of all remaining wetlands was a
priority, e.g. ‘it’s more important to retain what we have than actually trying to recreate
what we’ve lost’ (T28). On the logistics of achieving this, nationally, several advocates
for wetland protection emphasised the importance of regional, district and unitary
councils adopting robust and effective policies for protection and management of all
wetlands, as follows:
‘…especially due to the poor representation in the lowlands which are often
where there is no [conservation] land, we are more interested to have effective
rules, you know, in [council] Plans, that will protect what remains.’ (T28)
‘…we’re trying to get in there through the Biodiversity sections [of Regional
Policy Statements] that all wetlands are significant, and then you can determine
from that the next level of, ‘What active management do you need to put into
those wetlands?’ ’ (T14)
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One interviewee spoke passionately about a single aspect of regulatory protections,
perceiving a need for rationalisation of existing whitebait regulations to improve
consistency throughout NZ, and enhance the prospects of native fish populations (Table
11):
‘What I would like to see is a rationalisation of the whitebait regulations, just
for starters. You’ve got two sets of regulations in New Zealand, totally separate,
they are significantly different; there is one for New Zealand and there’s one for
the West Coast of the South Island. […] if we use the West Coast regulations as
a template for a new set of regulations […] for all of New Zealand, then the
conservation gains would be significant.’ (T27a)

In line with the large number of comments by interviewees about the challenges of land
use intensification and declining water quality (see section 4.2.6, Table 10), around onequarter of interviewees spoke in support of national water quality thresholds/limits and
their potential success in addressing existing challenges, with some qualifications
expressed including the following:
‘I’ve got two comments, concerns with it, I suppose; 1) is that the limits are
actually set at a meaningful level that means there is some functioning left or,
you know, there’s a little bit of health, you’re not just flat-lined […] then the
other aspect that you need is that the regulators, so the councils, basically, need
to be setting enforceable limits that actually can be sheeted back to land uses
and tested against. […] the limit needs to be appropriate and it needs to be
enforced, basically.’ (T11)
One regional council employee said that water quality thresholds and allowable limits
should be paired with greater support for wetland protection and restoration: ‘I think we
know what we need to do, and how to do it, it’s just about getting on with it and getting
resources and impetus to do it.’ (T12) This manager perceived that better interorganisational coordination and resourcing was required across the entire gamut of
activities relating to wetland protection, restoration and management, including
‘someone being the champion and leading it’ (T12).
In total, one-quarter of interviewees perceived the need for greater resourcing for
wetland restoration (Table 11) including financial contributions (e.g. to assist managers
with tasks such as fencing, planting, weed control), practical advice, better coordination
of community groups and volunteer labour, and more readily-accessible research data to
help inform wetland management.
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On the specific topic of wetland offset schemes negotiated with developers as part of
consent conditions under the RMA (Table 11), one manager expressed concern that
offset arrangements sometimes resulted in net wetland loss, and suggested such
arrangements could be better directed if viewed by conservation agencies and advocates
as an opportunity to harness the motivation and resources of the parties involved to
tackle the most challenging restoration projects:
‘…if there was actually stronger guidance from agencies on offsets, then maybe
some of those difficult wetland restoration challenges could be tackled under an
offset kind of arrangement. So, if you’re going to have a big irrigation
development somewhere which is going to impact on water use, then perhaps
you should try and restrict water use impacts somewhere else. […] don’t just do
the things that are easy to do because we can do that anyway. And we don’t
need to be offset to do, you know, threatened species management projects…
[Interviewer asks: ‘So offset could give you the possibility of tackling those
bigger issues?’] Yeah, because you’ve actually got developers on either sides of
the table, or decision makers from councils, who under any other circumstances
maybe won’t take on those challenges.’ (T29)

On the topic of intensive farming, interviewees had a range of suggestions to improve
the ecological sustainability of farming practices, and foster more constructive attitudes
and collaborative planning of water and wetland management in rural communities
(Table 11).
Five interviewees, including several from within the agricultural industry, also
perceived a need for greater acknowledgement within the industry of water-related
impacts as a first step towards farmers building more constructive relationships with
other industries/general public and taking a positive approach to changing farming
practices. Related comments included the following:
‘…if you’re really going to get change, it’s got to be at the farm-scale, it’s got to
be farmers being prepared to make changes. And we certainly found – if you
approach them in a way saying, ‘Look, here is a problem, can you help us be
part of the solution?’ – their willingness to get involved…’ (T21)
‘…we’re going down the line of trying to educate through risk assessment, so,
you know, ‘Look at your farm, what do you think your riskiest areas are? Deal
with them first. And keep working backwards; every year, deal with another
thing, and just deal with your riskiest things first. So, if […] that paddock always
gets pugged up to a mess, that stream is the one that you want to fence first.’
(T25)
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One manager with a farming background gave practical suggestions regarding on-farm
wetland management including reduced fertiliser use, improved nutrient budgeting, the
proactive removal of exotic trees to prevent seeding into wetland margins, and
establishment of a network of silt traps along streams to remove erosion silt before it
affects wetlands at the bottom of the catchment. This farmer also strongly advocated the
use of water monitoring data to inform and enhance farm management and emphasised
the need for strong leadership within the farming community, e.g. widely promoting
cases in which on-farm wetland restoration had been successfully achieved.
Similarly, one interviewee with extensive wetland research experience spoke of the
value of farmers developing and/or trialling new techniques and passing their
knowledge on to scientists and restoration practitioners:
‘Some great farmers out there [are] doing some really great work themselves
[…] ’Cos they sort out the techniques, you know, what to do, best practice
because they’re actually doing it, and feed that back in…’ (T18)
In order to better promote wetland restoration, offer practical advice, and link wetland
managers more effectively with relevant existing resources, five interviewees felt there
was scope for the employment of friendly, knowledgeable people throughout NZ to act
as ‘biodiversity officers’ (T14) or extension officers. One regional manager said:
‘…in an ideal world, we’d have people available throughout New Zealand to
provide advice to landowners, on a reactive basis, but we would also have
people proactively working with landowners, both publicly and privately, to look
at what can be done to protect and restore really high value wetlands
throughout New Zealand.’ (T12)

In response to societal challenges, around a third of interviewees urged greater public
discussion/debate about water issues and/or improved coordination and resourcing of
awareness-raising activities promoting wetland health and management (Table 11); for
example:
‘…you need to be having an informed [public] conversation [about dairy
intensification] and say, ‘Well, look, if we want to keep the environment largely
as it is, and have some health there or some resilience so that it doesn’t […]
degrade […] then there is a limit, […] and if people can convert and come
under that limit, sweet, or we need to accept that if we’re going to do ‘business
as usual’ and just […] say the right things, water quality’s going to decline. So,
are we happy to have that happen? Because pretty much, it’s going to happen.’’
(T11)
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‘…we have ‘Take A Kid Fishing Day’ […] that’s the kind of stuff that we’re
having to do, and people love us doing it, […] this comes back to fostering that
love of the outdoors…’ (T30)
‘…we will develop this big fat, fabulous exhibition […] And get people
discussing and deliberating and focusing on what is the biggest […] human
health and environmental health issue that New Zealand faces. We are shocking
with water. […] Let’s not shy away from the big issues, we’ve got some
seriously damning health ‘futures of the planet’ stuff so stop putting your head
in the sand, people!’ (T13b)
Several interviewees strongly urged the ‘collective action’ (T17) approach to managing
wetlands and waterways (Table 11), e.g. empowering communities to make their own
decisions and set priorities and goals to suit their particular community values and
aspirations, as follows:
‘…the idea is to consider how wetland users and wetland managers can form
their own rules and management criteria to effectively manage a wetland or an
ecosystem in a sustainable way. […] effectively, the rules and the policy are
being devolved right towards the managers and the users themselves, to make
their own rules that are fitting with the location and their own value set. […] I
like the idea of users and managers working out their own problems based on
their own values, as long as people above in the government’s ‘food chain’
provide the facilitation to do so.’ (T17)

In summary, interviewees perceived a need for greater commitment nationally from
industry and government to sustainable agricultural practices. They advocated for
effective regulatory protection of all wetlands, especially small wetlands on private
land, and urged greater regulatory consistency throughout the country (Table 11).
Interviewees also considered a need generally for improved leadership, support,
coordination and effective collaboration among all stakeholder groups, including
landholders, community groups, government agencies and research organisations; this
could help managers overcome key challenges through improving the financial
resources, labour, tools and information available for wetland restoration and
management.
Following discussion about wetland health-related challenges and potential solutions to
key issues, interviewees were asked how they felt about the future of wetland health in
NZ and/or further afield (see Appendix 2, Interview guide). Interviewees’ responses to
this question are presented in the following section.
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4.2.8 Interviewee responses: How managers feel about the future
Twenty eight interviewees spoke of how they felt about the future regarding wetland
health. Most focussed on NZ wetlands, and 61% said they were positive/optimistic
about the future. Three managers identified as being ‘cautiously optimistic’, seven had
mixed feelings and four were negative/pessimistic about the future.
Relevant interviewees’ comments are presented in Table 12, below, and quotes are
provided beneath in clarification of key points.
Table 12. How interviewees feel about the future with regard to wetland health.*
Positive/Optimistic

Sample of comments representing key perspectives

Total 17 interviewees
(incl. 3 who
identified as being
‘cautiously
optimistic’)

‘I am feeling positive, I know some are going to disappear still, we’re still going
to lose some wetlands. But we are regaining some wetlands in places that have
been paddock for a while…’ (T2)
‘I do think that the future’s pretty positive. […] this issue is a fantastic
confluence of the interests between the environmental lobby and the sport and
recreation lobby. […] and it’s actually becoming quite a powerful lobby.’ (T1)
‘So sure, we’re in a shit, but I’m optimistic because we’ve actually got political
will and economic will to make a difference. And people are changing their
mindsets. […] farmers are now actually changing their attitudes; ten years ago,
no way. And it’s going to be a slow recovery but the recovery is possible.’ (T17)

Mixed feelings

Sample of comments representing key perspectives

Total 7 interviewees

‘Oh, I think it’s a lot better now, a lot more positive now than it was when we
started the work, you know, about ten, fifteen years ago. […] More focus on
wetlands, more recognition. […] the wider public know the word ‘wetland’ now.
[…] I think education’s improving a lot. The trouble is, we have less wetlands,
you know, they’re still disappearing…’ (T18)
‘…how do I feel about the future? Oh, about 50/50, really. […] there are lots
and lots of passionate environmentalists around, but there are also thousands of
farmers who are wanting to do what they do. So I don’t know how it will end up.’
(T3)

Negative/Pessimistic

Sample of comments representing key perspectives

Total 4 interviewees

‘…yeah, I don’t have a great faith that some of the things that will need to be
done will be done. And there always tends to be compromise of, ‘OK, well, we’ll
allow that drain here, and we’ll allow that modification,’ and that’s always
adding extra nutrients or sediment or what-have-you, and those compromises are
all… yeah, that’s probably my less optimistic end.’ (T14)
‘Stuffed. Yeah, yeah, I can’t see anything changing.’ (T6)

* Data collated from 28 interviewees
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Optimistic perspectives from interviewees who were land owners included the
following:
‘[Wetlands] will become part of best management practice. […] And I think as
that happens through various mechanisms, [wetlands] are going to become more
and more accepted as the right thing to do, for many reasons...’ (T23)
‘I think we should be optimistic […] it’s a generational thing, it takes you
generations but, remembering that we’ve had sort of five generations of farming
since we slashed and burned […] we are a lot greener now than what we used to
be.’ (T4b)
Comments made by interviewees with wetland research and/or policy experience were
generally tempered with concern about ongoing wetland loss and degradation; for
example:
‘I’m eternally optimistic! I guess it’s just a personality thing, really. […] but
we’re still seeing an increase in […] eutrophication, and sediment increase and
there’s a few programs going on to reduce those threats on wetland systems but
I don’t see it happening fast enough. […] outside of conservation land, some of
our wetland systems are likely still to be in a declining phase, in terms of health.
[…] There’s certainly lots of exciting things happening, I am optimistic about
that. But […] actually, we haven’t got enough information to know.’ (T29)
‘…there is a degree of resilience in wetlands […] So I’m optimistic that in spite
of all of our unintended disservices to these wetlands, we will have a wetland
future. So that’s the sort of worst-case scenario. Best-case, [public] perceptions
will be turned into political manifestations of changed policies and practices,
and best practices will be incorporated, not just on all of our significant
wetlands but the postage stamp ones that remain on farms, and farmers will
start to value their wetlands […] So, I’m a bit bullish about it, I think we’ll
actually move ahead, but in the meantime there is still a rot to stop.’ (T15)
Six managers spoke positively about the potential of co-management agreements
between central government and Māori to improve wetland health in the future,
including the following Māori perspective:
‘Positive […] I kinda see a bit of a movement starting, and for me it’s like those
places are going to be there for the future because people are investing energy
and time into it now. So I see those gains but I still see that we have a long way
to go to make them into really healthy, sustainable ecosystems […] there’s still a
few years yet before we can have stronger relationships with those places but at
least they’re starting.’ (T5)
Interviewees who identified their feelings as ‘positive’, ‘optimistic/cautiously
optimistic’ or ‘mixed’ tended to perceive that the past decade or so had brought positive
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changes for wetland health; one site manager said: ‘I wouldn’t say it’s rosy, but I would
definitely say it’s more promising than it was ten years ago’ (T26).
In summary, over 60% of interviewees expressed optimism about the future concerning
wetland health, perceiving a gradual change in attitudes and management actions and
increased awareness of wetland values among farmers and the NZ public. Those who
spoke of mixed feelings or overall pessimism were generally concerned about the lack
of progress in wetland protection and management, and continued loss of wetlands to
agriculture and development.
As an extension of the exploration of wetland health and managers’ perceptions for this
study, interviewees were asked about links between wetlands and human well-being.
Their responses are presented in the following section, along with relevant findings
from the media analysis.
4.2.9 Interviewee responses: Wetlands and human well-being
In the media articles examined for this study (Appendix 8), strong links were drawn
between human well-being and water quality, particularly with regard to the health of
rivers (other wetland types were rarely mentioned). Three writers passionately espoused
the ‘birthright’ of New Zealanders to be able to fish and swim in healthy rivers.
Personal connection to natural places was also mentioned, e.g.:
‘To a large extent, we as New Zealanders find our identity in our relationship
with this beautiful land of ours. The Maori word for land – whenua – also means
placenta and there can be no stronger image than this denoting a connection to
the land. Indeed many of us reaching back into our family histories find
connections with particular places.’
(Wright, 2013)

Similar findings emerged from the qualitative interview data. During the interviews ,
interviewees were provided with a brief definition of ‘human well-being’, namely ‘a
broad notion that includes security, basic materials for a good life, health, good social
relations, and freedom of choice and action, with the term ‘health’ incorporating
physical, mental, and social well-being’ (Appendix 2). They were then asked if they
perceived any links between human well-being and wetland health.
Of the 33 interviewees who responded to this question, most drew positive links
between wetland health and human well-being, at the individual-level (e.g. experienced
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by the manager), and/or at population-level (experienced by others) (Table 13). Thirteen
managers (39%) mentioned negative or inverse links, including negative impacts on the
physical, cultural and/or economic health of communities following a decline in
wetland health.
Interviewees’ comments about human well-being are presented in Table 13, below, and
key points are elaborated beneath.
Table 13. Links identified by interviewees between human wellbeingwell-being and wetland health.*
Link/s between human well-being
and wetland health

No. interviewees
who mentioned it

Notes

Personal mental well-being (at the individual and/or population levels)
Wetlands are relaxing, rejuvenating
places to visit (mental health benefit
for themselves and/or others)

18 interviewees
(55%)

Wetlands also places of creative inspiration,
incl. for painting, photography (4)

A healthy wetland is an attractive
place to be / to look at (personal
appreciation of aesthetics)

15 interviewees
(45%)

‘It’s just something that we’re lucky and
proud to have, and to look at…’ (T20a)

Personal enjoyment/satisfaction

10 interviewees
(30%)

‘I think it’s a fantastic place and (laughs) I
need to have a project, I need to be
energetic…’ (T7)

Spiritual and/or cultural connection
(for themselves and/or others)

9 interviewees
total (27%)

Incl. Māori relationships with wetlands (6),
cultural well-being (5), a sense of place (4),
spiritual well-being (3), sense of belonging
(1)

Personal appreciation of wildlife

7 interviewees

Incl. bittern, fernbirds, ducks, insects

Personal physical well-being (at the individual and/or population levels)
Physical health & fitness, being
active, outdoor recreation

16 interviewees
(48%)

Incl. walking, kayaking, birdwatching,
fishing, hunting, swimming, ‘breathe fresh
air’ (T28)

Current/historical Māori uses of
wetlands (excl. food-gathering)

4 interviewees

Incl. source of medicines & flax, transport
via waka, safe-keeping treasures, hiding
from attack

5 interviewees

Incl. income from grazing, tourism

Personal income
Source of personal income/ revenue

Ecosystem services benefitting people (at the individual and population levels)
Healthy wetlands are a source of
healthy food/‘kai moana’ (T28)

21 interviewees
(64%)

Incl. ‘a nursery of life’ (T16a) / source of
fish, eels, whitebait, shellfish, waterfowl

Water filtration, ‘nutrient mopping’

10 interviewees

‘…the kidneys of the waterways, so you’ve
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(T22)

(30%)

got to have them to filter…’ (T10a)

Water provision

5 interviewees

Flood retention, control,
management

3 interviewees

Sediment removal

2 interviewees

Sustaining biodiversity

2 interviewees

Coastal protection

1 interviewee

Carbon storage

1 interviewee

e.g. protection from tsumani

Social – Societal well-being (at the individual and population levels)
Restoring wetland is an opportunity
to ‘give something back’ (T14)

8 interviewees
(24%)

Incl. farmers (5), hunters (2), inherent duty
to preserve for next generation (1)

Restoring wetlands helps to foster
relationships

4 interviewees

Within Māori community (2), between
neighbours (1), family bonding time (1)

Indirect benefits to human populations and biodiversity
Healthy wetlands benefit fish
populations

8 interviewees
(24%)

Negative/inverse links (at population-level)
Unhealthy wetlands are a source of
unhealthy food so people get sick

5 interviewees

Physical health impact on communities

As a society, we are losing
connection with nature (effect of
urbanisation)

5 interviewees

‘nature deficit disorder’ (T12)

Loss/degradation of wetlands is
reflected in the physical & cultural
health of local communities

3 interviewees

Incl. decline in traditional food sources &
cultural links with wetlands

Decline in wetland health affects
economic livelihoods

2 interviewees

Incl. decline in productivity, impact on local
ecotourism ventures, collapse of fish stocks

Unhealthy wetlands breed excessive
numbers of mosquitoes

2 interviewees

Perceived as irritating, rather than a negative
impact on human health

Farmland can be flooded if wetlands
silt up excessively

1 interviewee

Economic impact for farming communities

* Data collated from 33 interviewees

Between 45–65% of interviewees mentioned the following positive links with human
well-being, respectively (Table 13), for themselves and/or others: wetlands as a source
of healthy food, mental health benefits derived from spending time in wetlands,
150

physical health benefits and increased personal fitness from outdoor recreation in
wetlands, and increased personal well-being resulting from the ‘attractive’ (T1)
aesthetics of healthy wetlands.
Around a quarter of interviewees also spoke about the personal enjoyment or
satisfaction they received from working/spending time in wetlands, the important role
of wetlands in water filtration, and/or various spiritual and cultural links to wetlands
(Table 13).
Of the 21 interviewees who spoke about healthy wetlands being a source of healthy
food for New Zealanders and/or communities around the world, several noted wider
benefits to human well-being; e.g. ‘healthy ecosystem, healthy community, healthy
economy, healthy people’ (T17). Fish were the food source most-mentioned by
interviewees; eels, whitebait, shellfish and/or waterfowl were also mentioned by some.
Approximately one-third of interviewees spoke of Māori relationships with wetlands as
a source of food (kai moana) and as the basis for other cultural activities, e.g. ‘the things
like rongoā, Māori medicines, and for dyeing and weaving’ (T18). Two interviewees
expressed these relationships as follows:
‘Our old people are always [saying], ‘Oh, you know, just ten years ago we were
getting so much more tuna, different species of eel; there were this, there were
that,’ […] I guess those customs and traditions are no longer around so they are
equating it to a drop in our well-being. But now […] the lake’s providing again
for our people, and if you can provide food for people, people come!’ (T5)
‘…healthy, big wetlands improve the health of our streams, the health of our
estuaries, the health of our fish, and if you eat those fish then you’re going to be
a healthier person. So I think there are direct links to the role of wetlands in
purifying things; so that’s that biophysical, western science notion of what is
healthy, versus the Māori cosmology, Pākehā, you know, sort of philosophical
attachment somewhere to us. […] one’s sort of intangible but important, the
other one is very tangible, also important, and the two fit together.’ (T15)
Five interviewees mentioned the negative consequences of wetland degradation and loss
for the physical health and spiritual well-being of Māori, including the following
comments:
‘…our tangata whenua […] see wetlands as pantries, basically […] a store of
things that they need, for their life, but also if they’re not looked after, if they’re
in poor condition then that reflects badly on the iwi and the iwi can’t perform
everything they need to do. And the spiritual connection too […] if the wetlands
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are unhealthy then that impacts on tangata whenua’s feeling of wellness in their
environment.’ (T8)
‘…I was getting to know why, you know, why is everyone so difficult with each
other? And there’s a whole range of reasons. […] a legacy of land loss and
alienation from land, and for all sorts of complex reasons. And then I suppose
with the coast being turned into a very powerful economic base […] it’s money,
so people start shifting away from once-close relationships they had with the
ecosystem that kept them sustained. […] there’s still a group of people that go
whitebaiting but it’s become much more ‘hobby’ rather than sustenance and
subsistence. […] So my concept of health is very much about human health as
well. And the fact that [the tribe] were very healthy. Māori were very healthy.
That would not be the case now.’ (T13b)
Several managers spoke about the ‘obvious connection between the health of the
wetlands and the health of the people’ (T30) in places throughout the world where
people relied upon wetlands for subsistence; these managers perceived that links
between wetlands and human well-being differed in NZ, e.g.:
‘I think in terms of a direct personal interaction with wetlands and personal
dependence on wetlands, some parts of the world are a lot more dependent than
New Zealanders are, especially subsistence lifestyles where they need their daily
food from that wetland...’ (T2)
‘In this country, we are not dependent on wetlands, in large measure, for
people’s state of health. I think the notion of that is influenced to a small degree
in terms of psychological health, or even perhaps sociological health, but not
individual people’s health.’ (T30)

A large number of interviewees perceived psychological or mental health benefits for
themselves and/or others from spending time in wetlands (Table 13), including four
managers who described wetlands as places of inspiration for personal creativity.
Relevant comments included:
‘Well, I’ve got a job (laughing) which is going out and hanging around wetlands
and making them better, yeah, it’s good for my mental health. If I wasn’t doing a
positive job like that I’d probably be a suicide.’ (T1)
‘I think it’s a really healing thing anyway, to get your hands into the dirt, you
know, doing that kind of stuff.’ (T13b)
‘Comes back from those times as a young boy I was in those wetlands (smiling),
and you know, they’re always quiet, calming places for me. And it’s probably a
connection back to those times.’ (T9)
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‘I see wetlands as an edge, […] the meeting place between so many different
things. […] like a nursery of life in the biological sense with, you know, just so
many plants and animals. They reproduce on the edge. […] I see edges as
meeting places, I see it’s got elements of well-being both physically and
spiritually and mentally. Yeah, like a sanctuary […] a meeting place. Often
these edges are places of beauty. You almost get to see different worlds
depending on which direction you’re looking at.’ (T16a)
The personal pleasure gained from looking at, being in, and/or restoring a healthy
wetland was mentioned by almost half of the interviewees, including the following
examples:
‘…oh, it just warms my heart. I come here and potter away for an afternoon
[…] I just roll my hands in the soil if I can, any day of the week and, I love it.
It’s my garden! […] I had my first flax flower last year and, it was so exciting.
Like, next year it will be awesome, it will look really good.’ (T24)
‘I think it also makes us feel good, looking at something healthy.’ (T10b)
‘I know all the householders along the road, they all look over the lake
and they all enjoy seeing it. And they enjoy seeing the bigger expanse of water
now that the willows are dying. But does it go very deep? I don’t think it does
for most people around here. It’s just something that we’re lucky and proud to
have, and to look at, and…’ / T20b: ‘For the next generation.’ (T20a & T20b)
T20a:

For a fifth to a quarter of interviewees, mental well-being and psychological links with
wetlands encompassed feelings such as ‘that sense of place’ (T14) and ‘a stronger sense
of belonging’ (T5) including the Māori concept of whakapapa (Table 13). Two
interviewees described these links as follows:
‘I met up with a guy […] he’s 84, and I just took him round showing him some of
the [wetland sites] that he’d planted […] he said, ‘I planted this 60 years ago,’
[…] that’s something that we talked [about], you know, that satisfaction of
putting some of that effort back in over the years […] So in the societal view, is
there a link between wetlands and [well-being]? I don’t know, but I think they’re
part of who you are, and that sense of place.’ (T14)
‘Māori formally whakapapa back to [the health of their wetlands], we as multigenerational New Zealanders are starting to do that sort of thing as well. […] I
guess that’s a philosophical link to health.’ (T15)
Seven interviewees mentioned appreciation of wildlife as one of the personal benefits
they gained from wetlands, and five spoke about wetlands providing opportunities for
people to connect with nature. A similar number perceived the loss of this connection
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(e.g. through increased urbanisation) as having negative consequences for human wellbeing.
One manager perceived that some wetland ecosystems may facilitate a ‘connection’
(T16b)

within people more often than others:
‘…under the broader definition of wetlands I’d say yes, people are aware of the
linkages between healthy lakes and healthy rivers and healthy estuaries, maybe
even a bit of the marine zone, and human well-being. If you asked about links
between healthy wetlands in a New Zealand context and well-being, I think
that’s much more poorly understood because they are often more inaccessible
sites, the swamps and bogs and fens, and people don’t connect with those wet
parts of the landscape as closely as they do with a pristine river that you can
sort of walk alongside or get out and kayak down, or healthy lake systems.’ (T29)

Approximately half of the interviewees mentioned health and fitness benefits to human
well-being, e.g. resulting from outdoor recreation in wetlands and waterways. Their
comments also related to mental well-being, sense of identity, personal satisfaction
gained from being in wetlands, and/or improved relationships within families or
communities gained through wetland restoration efforts (Table 13); for example:
‘I get a lot of satisfaction out of swimming in a river. I don’t know why, it’s just
who I am! There’s only so far you can go in examining why we do things.
(laughs)’ (T3)
‘Physically, mm. It gets you outside.’ / T10a: ‘Physically. Like, you go
down there, you get satisfaction.’ / T10b: ‘We had good family bondings.
(laughs) Weeding and planting…’ (T10a & T10b)
T10b:

‘Hunters tend to be a bunch of doers rather than talkers, and they’ll go out and
plant and spray and […] stop the willows encroaching, to clean out the
watercourses so you get water circulating through […] there’s certainly a focus
and a mental health thing that’s probably good there because you do feel good
when you’re active …’ (T14)
‘…increasing the health of wetland systems, or increasing the health of any
ecosystem, increases the health of the person engaged with it. And we feel that
that has actually happened here […] since we got the whole iwi engaged with
[the wetland]. We improved the relationships between people.’ (T13b)

In summary, the majority of interviewees mentioned positive links between wetlands
and human well-being (Table 13) for themselves and/or others. They perceived mental
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and physical health benefits from time spent in wetlands, including a sense of
enjoyment and personal satisfaction, increased personal fitness through outdoor
recreation in wetlands (including hunting), and increased personal well-being resulting
from the aesthetics of healthy wetlands. Various spiritual and cultural links to wetlands
were also mentioned, including a sense of ‘place’ or belonging, and the Māori concept
of whakapapa (Table 13).
Over 60% of interviewees described healthy wetlands as a source of healthy food for
New Zealanders and/or communities around the world. A third of interviewees spoke of
Māori relationships with wetlands as a source of food (kai moana) and as the basis for
customary activities such as gathering flax, dyeing and weaving, and traditional
medicines. A quarter spoke of the important role of wetlands in water filtration.
Degradation and loss of wetlands, and an increase in urbanisation leading to a perceived
disconnect with nature was linked by some interviewees with declines in physical,
mental and cultural health and well-being (Table 13).

The following Results chapter presents study findings pertaining to Research Subquestion 2, ‘How do wetland managers differentiate between healthy and unhealthy
wetlands and what indicators do they use?’
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5. Results:
wetlands

Differentiation between healthy and unhealthy

This section provides the study findings that address Research Sub-question 2, ‘How do
wetland managers differentiate between healthy and unhealthy wetlands and what
indicators do they use?’ Key indicators used by wetland managers to assess wetland
health (or, conversely, wetland degradation) were identified and explored. The language
used by managers to discuss and express wetland health was also analysed.
Data to address Research Sub-question 2 were collected through semi-structured
interviews, the Wetland Rating Activity, and document analysis (Chapter 3, section 3.1,
Table 2). Some insights were also gained through the survey of wetland managers.
Relevant study findings are presented below, and initial conclusions drawn regarding
the indicators used by managers to determine wetland health.
5.1 Definition of the word ‘wetland’
The media analysis conducted for this study (Appendix 8) examined word usage in
media articles in the context of wetlands in NZ. In a total of 71 articles, the word
‘wetland’ was used just twice, as demonstrated by the following quotes:
‘There are fewer eels today because of the loss of wetlands and commercial
fishing.’ (Blakeway, 2013)
‘Drainage of wetlands in an ever-escalating demand for dairy land, if not
curbed, will, no doubt, in the near future add the five species of native New
Zealand fish to the endangered wildlife list…’
(unknown, 2013)

The word ‘river’ was the most popular wetland-related word, used 31 times in 71
articles; the word ‘lake’ was used 10 times, ‘stream’ seven times, ‘estuary’ three times,
and ‘groundwater’ and ‘lagoon’ twice each. These data may lend support to the
researcher’s observations and related study findings, including those detailed below,
which show the word ‘wetland’ is used very specifically in NZ, for the most part
describing a limited range of ecosystem types, and excluding deep lakes and waterways
such as rivers and streams.
The interviews conducted for this study explored wetland definitions and managers’
usage of the word ‘wetland’, as part of the exploration of managers’ differentiation of
wetland health. Early in each interview, the participant/s were asked to define the word
‘wetland’ from their perspective (see Appendix 2, Interview guide; also Chapter 3,
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section 3.4.1). Complete interview transcripts were also analysed to identify ecosystem
types mentioned by the interviewees in the context of wetlands. Study data concerning
wetland definitions were collected from 35 interviewees and 32 survey participants, and
provide a general indication of the wetland definitions used by approximately 60
wetland managers. Interviewees asked for their definition of a ‘wetland’ provided
answers ranging from a brief sentence or two – ‘Wetland? Yeah, it’s wet all the time,
it’s a wetland’ (T24) – to highly detailed descriptions. The key points from their
responses are presented in Table 14.
Table 14. Summary of wetland definitions used by interviewees.*
Key points of wetland definition

No.
interviewees
who mentioned
it

Notes/related comments by
interviewees

Area dominated by wetland vegetation and
at least temporarily wet
(includes shallow lakes, but generally not
incl. flowing waterways or water bodies
deeper than 1 metre, i.e. streams, rivers,
lakes)

23 interviewees

3 managers noted they do not include
areas with > 50% pasture; 2
specifically included streams/braided
rivers; 1 specifically incl. rivers &
lakes; 3 also noted using ‘RMA
definition’; 1 also sometimes used
‘Ramsar definition’.

Transitional zone between dry land and wet
land / land-water interface
(not incl. flowing waterways or water bodies
deeper than 1 metre, i.e. streams, rivers,
lakes)

10 interviewees

7 specifically included
estuaries/saltwater wetlands, incl. 1
manager who also used ‘Ramsar
definition’ (therefore incl. in Ramsar
tally below)

‘RMA definition’
[‘permanently or intermittently wet areas,
shallow water, and land water margins that
support a natural ecosystem of plants and
animals that are adapted to wet conditions’
(Resource Management Act, 1991).]

3 interviewees

1 specifically included lakes if < 1
metre deep; 1 specifically incl.
constructed wetlands.

‘Ramsar definition’
[Incl. ‘areas of marsh, fen, peatland or
water, whether natural or artificial,
permanent or temporary, with water that is
static or flowing, fresh, brackish or salt, [...]
the depth of which at low tide does not
exceed six metres.’]
(Secretariat for the Convention on Wetlands,
2014: Article 1.1)
(details provided in Chapter 1, section 1.5.1)

2 interviewees

Both used other, narrower definition
in some contexts.

Area important for human
interactions/activities

1 interviewee

‘our wetland is, it’s basically home’

Area containing high biodiversity

1 interviewee

(T5)

*Data collated from a total 35 interviewees; some personal definitions relevant to multiple categories.
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Through analysis of the interview transcripts it can be determined that around onequarter of interviewees specifically included estuarine and/or saltwater ecosystems
within their wetland definitions. Three managers specifically excluded such ecosystems,
while one interviewee specifically included ‘constructed wetlands’. Two others
discussed creating wetlands to mitigate farming impacts, thus implying that constructed
wetlands fitted within their definition.
One Māori participant defined wetlands in terms of the personal relationship they and
their whanau (family) had with them (Table 14):
‘I guess I don’t really think of them as a landscape, as a kind of biodiversity kind
of sphere, I think of them more as places where we have a long heritage’ (T5).
In addition to the various hydrological and/or biological characteristics ascribed by
managers to wetlands (Table 14), two interviewees humorously noted that a wetland
could be defined as ‘something that you’d walk across and lose your gumboots in!’ (T1).
In their working definitions, three interviewees employed by regional councils or
government specifically excluded wet areas with >50% pasture (Table 14). Four
managers said that their wetland definition was influenced by practical considerations
including the audience and/or the task at hand, three noting that they needed to work
within the constraints of relevant legislation, i.e. ‘…you’ve got to work within the
definition of the RMA’ (T21). The fourth made the following comment: ‘My definition of
‘wetland’ changes by the day, I think, depending on who I am talking to... I don’t get
stuck on one particular definition’ (T29). This manager reported using the Ramsar
definition when speaking or writing about Ramsar-related matters, and another
definition when speaking with a ‘New Zealand audience’ (T29), this described as being:
‘...where ‘wetland’ does not mean a lake system, it doesn’t mean a river system,
it doesn’t really mean an estuary system, it is typically dominated by vegetation,
emergent macrophytes or other wetland species, they can be floating species as
well, but not dominated by riverine or lake processes...’ (T29)
Three interviewees perceived relationships between wetland definitions and people’s
perceptions or behaviours. One of these said their familiarity with the ‘Ramsar
definition’ (Chapter 1, section 1.5.1) had influenced their personal perception:
‘…because I’ve been doing international policy work with Ramsar, I look at, you know,
the broader context of wetlands’ (T2). Two managers proposed the view that a site was
more likely to be protected and/or restored by people (e.g. farmers or the general public)
if it were perceived to be a ‘wetland’ rather than, for example, ‘a boggy patch of a
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paddock’ (T25). As one regional council employee explained, ‘[farmers will] just see
that as a water source and a bit of a boggy patch that they might contemplate draining’
(T25).

Similarly, an interviewee with a national management perspective observed:
‘...I don’t think New Zealanders are going to see [peatlands used as pasture] as
an issue in the first place. (sighs) Again, it comes down to New Zealanders
seeing wetlands in a particularly narrow band [...] what is defined as a wetland
is a cultural phenomenon, I guess...’ (T17)
In addition to the data summarised in Table 14, all interview transcripts were analysed
for the key characteristics and ecosystems mentioned by interviewees in the context of a
‘wetland’, or with rough equivalence to the word ‘wetland’ (which itself was used by all
35 interviewees); generic words such as ‘site’ or ‘project’ were excluded. These data are
presented in Table 15.
Table 15. Interviewees’ use of terms/descriptors relating to the word ‘wetland’.*
Terms/descriptors used in context with the word ‘wetland’ during
interviews*

No. interviewees using
term/s listed &/or close
equivalents

swamp; also described as ‘fertile lowland wetlands’ (T28)

19 (54%)

bog, restiad bog; also described as ‘infertile bogs’ (T30)

14 (40%)

boggy/messy area, boggy bit, scrubby gully, puddle in a paddock, muddy
trickle through a paddock, puggy areas; also ‘temporarily wet or dry areas
on farmland’ (T11), and ‘pocket handkerchief wetlands’ (T15)

14 (40%)

riparian edge/strip/margin; also ‘stream edges’ (T1), ‘fringe wet areas’
(T9), ‘lake margins’ (T14)

13 (37%)

peat, peatland, peat swamp/lake/dome

12 (34%)

lake complex/margin/area

11 (31%)

lagoon

10 (29%)

estuary, estuarine area/wetland system/lagoon

10 (29%)

constructed/artificial lagoon/wetland; also ‘stockwater channels’ (T22)

9

marsh, marshland/marshbeds/marsh area

8

pond

8

seeps, seepages

7

coastal wetlands; also ‘coastal forest’ (T13a)

7
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springs; also ‘groundwater-fed wetland’ (T12)

7

kahikatea swamp/forest; also ‘kahikatea primeval bloody swamp’ (T13a)

6

tarn, alpine/mountain tarn

6

ephemeral wetland/glen

6

dune lake/slacks/wetland

5

flax swamp

4

duck pond, duck habitat

4

mountain/alpine wetlands, shallow lake, swamp forest, reedbeds, river, fen,
delta

3 interviewees each

palustrines, waterhole, oxbow, pakahi, mangroves

2 interviewees each

pool, soak, salt marsh, hapua, underground wetlands, geothermal wetlands,
wetlands perched, montane wetland, saltwater wetland, wetland stream,
little kanuka wetlands

1 interviewee each

* Data collated from a total 35 interviewees
** All terms/descriptors listed in italics are the exact words used by interviewees and may include the
plural or singular use of each term, e.g. wetland/wetlands, marsh/marshes. Most interviewees used
multiple terms.

As presented in Table 15, the terms used in a wetland context by interviewees
predominantly related to specific ecosystems (e.g. bog, fen, pakihi, estuary). However,
some descriptive terms were used, e.g. the description of small, scattered wetland
systems on farmland as ‘puggy areas’ (T4a) or ‘boggy bits’ (T25).
Interestingly, the way in which some interviewees used particular terms differed, e.g.
seven managers used the descriptor ‘coastal wetlands’ (Table 15), five to describe
freshwater or brackish swamps, shallow lakes and/or kahikatea swamp forest located
near the coast; and two to refer to saltwater systems only. In total, half of interviewees
specifically included estuarine or saltwater ecosystem types in their definition of a
‘wetland’, or mentioned them positively within a wetland context.
The words ‘swamp’, ‘marsh’ and ‘bog’ were used by approximately three-quarters of
interviewees; five mentioned all three. Small, widespread, periodically wet or ‘boggy’
areas on NZ farmland were also mentioned in a wetland context by 40% of interview
participants (Table 15); most acknowledged these as valuable wetlands in their own
right, while five said/inferred that they could become wetlands if their condition
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improved, e.g. ‘that could be actually a pretty cool little wetland if you fenced that out’
(T25).

Information about wetland definitions in use by wetland managers across NZ was also
obtained through the survey (see Appendix 7, Survey, Question 5), giving greater depth
to study conclusions about definitions. Table 16 contains a summary of the data from 32
survey responses regarding wetland definitions.
Table 16. Ecosystem types considered within personal definition of a ‘wetland’ by survey respondents.
Ecosystem types considered within personal definition of a ‘wetland’ by 50% or more respondents*
Ecosystem type

Number & percentage of
respondents

Permanently wet area of land

29 (91%)

Swamp/marsh/bog

29 (91%)

Temporarily wet area of land

26 (81%)

Brackish (including estuarine)

23 (72%)

Swamp forest

23 (72%)

Saltwater/shallow marine

16 (50%)

Ecosystem types considered within personal definition of a ‘wetland’ by 50% or less respondents
Ecosystem type

Number & percentage of
respondents

Lake

13 (41%)

Waterways (river/creek/stream)

10 (31%)

Freshwater only

7 (22%)

Reservoir/dam

6 (19%)

Subterranean/cave wetlands/waterways

5 (16%)

* Data collated from a 32 interviewees

From the data in Table 16, it is apparent that over 90% of survey participants included
temporarily and permanently wet areas of land within their personal wetland definition;
163

a similar percentage (mostly the same people) included swamps, marshes and bogs.
While seven respondents said their personal definition of a wetland included ‘freshwater
ecosystems only’ (Table 16), five of these managers also included brackish and/or
saltwater ecosystems; just two respondents defined wetlands as being temporarily wet,
freshwater ecosystems only. A total three-quarters of survey respondents included
brackish and estuarine ecosystems within their definition (50% also specified
‘saltwater/shallow marine’).
Almost 30% of survey respondents included waterways (rivers/creeks/streams) in their
definition (Table 16). One survey respondent noted that they ‘would not usually include
flowing waters’ (P33), while another used the RMA definition which distinguishes a
‘wetland’ from a ‘water body’ (e.g. rivers and streams) (see Table 14 for RMA
definition); it is therefore probable that some respondents did not include the actual
watercourse inside riparian margins within their wetland definition.
One survey respondent reported using the Ramsar definition of a wetland, while another
said, ‘the RMA definition is constantly in use in my field’ (P7) (see Table 14 for details of
these definitions). One respondent reported being ‘practical in excluding those very
temporarily damp corners of paddocks’ (P33), and noted the following concerning
wetland ownership:
‘…[I] would not usually include flowing waters or lakes (being deeper than the
depth of emergent rooted vegetation) as for practical purposes these are subject
to differing management constraints. In particular, freshwater wetlands can
usually be owned by someone but estuaries, streams/rivers and lakes are
generally not.’ (P33)
Four respondents listed ecosystem types additional to the checklist options provided in
the survey (see Appendix 7, Survey, Question 5), specifically ‘peatlands’ (P22), an
‘ephemeral oxbow on old river terrace’ (P6), ‘plutonic, mangrove’ (P34), ‘riparian
wetlands’ (P25) and ‘constructed wetlands and sedimentation ponds’ (P25). When all
survey responses were examined for the ecosystems mentioned in a wetland context, the
following additional types were identified: ‘ponds’ (P19), ‘stream and gully’ (P20),
‘coastal forest, lakes, lagoons, dune wetlands’ (P9).
One survey respondent indicated that ecosystem classifications were less important to
them than their cultural relationships with all ecosystems within their ‘ancestral area’
(P9);

this manager cited a personal need to strengthen those relationships within a

‘whole-of-person, whole-of-system context’ (P9).
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Summary of wetland definition data
In summary, it is clear that a large majority (over 80%) of survey respondents and
interviewees (95%) included both temporarily and permanently wet areas of land in
their personal definition of a ‘wetland’. Most interviewees defined wetlands as shallow
(in the case of lakes, < 1 metre depth), temporarily and/or permanently wet areas (but
not waterways), and described these areas as being the transitional zone between dry
land and wet land, dominated by wetland vegetation (Table 14).
Concerning salinity, the survey and interview data were very similar; 50% or more
participants included saltwater ecosystems within their wetland definition, and 9%
considered wetlands to be freshwater only.
In all, the study participants included a wide range of ecosystems within their wetland
definitions, as shown in Table 17; here, figures are expressed as approximate
percentages and arranged to facilitate comparison between the survey and interview
datasets.
Table 17. Summary of ecosystem types considered within personal definition of a ‘wetland’ by
managers.*
Ecosystem type

Survey respondents*

Interviewees*

Swamp, marsh, bog

91% (72% also specified
swamp forest)

74%

Lake

~40%

~40% (31% included ‘lake
complex/ margin/ areas’; 9% incl.
shallow lakes only, e.g. <1 metre
depth)

Riparian margins of streams,
rivers

~30% (unknown number also
incl. waterways)

~30% (unknown number also incl.
waterways)

Small, periodically wet, boggy
areas on farmland

Unknown; 1 excluded ‘very
temporarily damp corners of
paddocks’ (P33)

40% (3 excluded areas with >50%
pasture)

* Data collated from 32 survey participants & 35 interviewees

Additional to the data in Table 17, between 35–91% of study participants mentioned
peat ecosystems (e.g. peatland, peat bog, peat lake) within a wetland context. Small
numbers of study participants identified other ecosystems as wetlands, including
reservoirs/dams, subterranean wet ecosystems, constructed wetlands, springs and seeps,
ponds, lagoons, coastal forest and/or dune wetlands (Tables 14 & 15). The three study
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participants who reported using the Ramsar definition at least occasionally, said they
would at such times consider a very wide range of ecosystem types as wetlands
(Table 14). Six study participants indicated that their definition of a wetland varied
according to practical considerations and/or issues such as legislation (e.g. the RMA),
property ownership, and/or audience.
Further to this exploration of managers’ definition of the word ‘wetland’ and other
wetland-related terms, managers’ use of the word ‘health’ in a wetland context is
presented below.
5.2 Use of the word ‘health’
During the interviews, participants were asked what they thought about use of the word
‘health’ to describe ecosystems such as wetlands. Interviewees’ responses to this
question frequently included their personal usage/non-usage of the word ‘health’ in a
wetland or water body context. Table 18, overleaf, contains a summary of these data.
One local council manager did not use the word ‘health’ in a wetland context
(Table 18), and perceived that such use of the term would be unwelcome with land
owners in the region, as follows:
‘I’ll be honest with you – usually it’s the land owner saying, ‘Oh, well, I want to
get in there and [modify/drain] this area.’ And generally at that stage I’m not
saying, ‘Oh, yeah, but we have to think about, you know, the wetland…
health…’ (fades out) Otherwise they’d probably pull a shotgun out on me. So I
can’t use that approach.’ (T26)
Similarly, one regional council employee said that consideration of wetland ‘health’
could be counterproductive; in their experience, opponents of wetland protection
resisted efforts to protect wetland sites in poor condition by asserting that they were
‘super degraded’ (T8) and therefore not worth protecting:
‘...there’s almost no wetlands in New Zealand that aren’t degraded, that are
pristine, that are 100% healthy and so it’s not helpful. Yeah, basically. It’s
helpful as a management objective but it’s not helpful for our protection
objectives.’ (T8)
However, over 60% of interviewees used the word ‘health’ in a wetland or water body
context and/or were comfortable with its use in such a context (Table 18).
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Table 18. Use of the word ‘health’ in wetland/water body context by interviewees.*
Yes, use the word ‘health’

No, don’t use it

21 (60%)

Not discussed**

9 (26%)

5 (14%)

Key comments from interviewees who used the word ‘health’***
Easy for people to relate to the word ‘health’ / it is a ‘useful analogy’ (T6): 16 interviewees
Relate ‘health’ to wetland function when speaking with people: 4 interviewees
Relate ‘health’ to Māori philosophical attachment to wetlands and the concept of ‘mauri’: 3 interviewees
Uses it, but notes that ecological health is ‘the least well-defined concept I can think of’ (T30)
Considers it ‘a very appropriate word to use. It’s laden with value judgement, obviously, but I think
someone who understands the ecological processes that go on in a wetland will connect really well with
that term.’ (T1)
Key comments from interviewees who did not use the word ‘health’
‘We just talk about the aesthetics of the general vista that we’ve got out there’ (T20a)
Doesn’t use it, but talks about how birds think the wetland is a ‘good’ or ‘healthy place to be’ (T7)
Personally ‘comfortable with it’ (T15), but doesn’t use it in management context ‘because I don’t think
everyone’s comfortable in that space’ (T15)
Doesn’t use it ‘on a common basis’ (T25), although may write the word ‘health’ in a report.
Uses ‘condition’ instead, ‘our corollary for health’ (T8); Uses the terminology in Council Plans, including
‘condition’ and ‘degradation’ (T28)
Using the word ‘health’ to describe wetlands ‘makes good sense’ (T8) but the user ‘should be able to
define what it is’ (T8). In summary, it is ‘not helpful for our protection objectives.’ (T8)
* Data collated from a total 35 interviewees
** i.e. this question not covered during interview due to time constraints or other factors.
*** Some interviewees expressed multiple views, so are included in multiple rows.

Three-quarters of the managers who used the word ‘health’ perceived that wetland
‘health’ was a useful link with, or ‘analogy’ (T6) to human health (Table 18), e.g. ‘I
think it’s useful to use the word ‘health’ because it’s like we can relate to it as humans,
and socially relate to the word health’ (T11); ‘I think health’s a good word because [the
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wetland] is a living ecosystem, you know, just like us’ (T4b). Around 70% of these
managers said that as ‘lay people’ or the general public related easily to the word
‘health’, it was a useful word to incorporate into public presentations, documents and/or
educational activities about wetlands and waterways. Nine managers went on to note
that they used more technical, related terms such as ‘ecological condition’ or ‘ecological
integrity’ in documentation and/or presentations aimed at scientific audiences.
Three interviewees considered that the word ‘health’ fitted well with Māori
philosophical connections with wetlands and with Te Reo Māori words such as ‘ora’
and ‘mauri’.
One Māori interviewee explained this as follows:
‘I think, from a Māori perspective [...] it is about maintaining a strong
relationship with those particular areas, so the whole concept of ‘health’ fits
really well with the Māori kind of whakaaro or thought around… because we
use words like ‘ora’ and a few other things which kind of mean ‘health’. […] So
‘health’ is quite useful [...] because it has a continuum to it. And it also implies,
I don’t know, it’s just got a positive kind of vibe around it [laughs] ’cos it is
something you can enhance, it is something that has future-orientated kind of
goals attached to it so… I like it!’ (T5)
When asked if there was a Māori equivalent to the term ‘wetland health’, this
interviewee responded that ‘mauri’ was the nearest equivalent concept, in their view,
encompassing elements of environmental, spiritual, economic, social and cultural
health:
‘Mauri, pronounced ‘moh-ree’, is very similar to ecological services, so it’s
about looking at it from the perspective that has a spiritual kind of health
associated with it, a life force, but it also is able to provide services in the
context of [...] survival, economics, because economic development is also a big
part of our relationship with the environment too. […] your ‘mauri’ is […] also
about being able to link in to human activity, human aspirations... our future
goals, all that kind of stuff.’ (T5)
In summary, most interviewees were comfortable with use of the word ‘health’ in a
wetland context, and found it a useful analogy when communicating ecological
concepts to the general public. It was generally considered compatible with the Māori
philosophical concepts of ‘ora’ and ‘mauri’. However, a quarter of interviewees did not
use ‘health’ in a wetland context; in particular, several regional and local council
employees said using the word ‘health’ in this way would be counter-productive to their
wetland protection efforts.
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Further to this exploration of managers’ use of the word ‘health’, interviewees were
asked about their use of other wetland-related terms; these responses are presented in
the following section.
5.3 Use of other wetland-related terms
To stimulate discussion with interviewees about the words they used to describe
wetland health, participants were shown a prompt card containing five wetland healthrelated terms (see Appendix 3): ‘wetland health’, ‘ecological integrity’, ‘ecosystem
health’, ‘ecological character’, and ‘wise use’ (Chapter 3, section 3.4.1). Interviewees
were asked if they used any or all of those terms, and to provide any synonymous terms
they used. Their responses shed light on the words NZ managers use to describe
wetland health, non-usage (and perhaps avoidance) of particular terms, and potential
reasons for their use.
Of the total 35 interviewees, 18–25 commented on some or all of the wetland-related
terms listed on the prompt sheet; these data are summarised in Table 19.
Table 19. Use of five selected wetland-related terms by interviewees.*
No, don’t use it

Wetland-related term

Yes, use the term

wetland health

Regular use: 9
Yes, but rarely: 1
Technical context only: 1
(Total: 11)

ecological integrity

Regular use: 8
Technical/scientific context only: 7
(Total: 15)

10
(2 had not heard of the term)

ecosystem health

Regular use: 14
Technical/scientific context only: 1
(Total: 15)

8

ecological character

Regular use: 1
Occasional use: 3
Technical/scientific context only: 2
(Total: 6)

11
(incl. 3 had not heard of it)

wise use

Regular use: 1
Technical context only: 2
(Total: 3)

15
(incl. 4 had not heard of it)
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Key comments
‘And then of course if you talk to-, it all depends [on] who, what you are talking [...] So, all those terms
are important, but ‘horses for courses’...’ (T19)
‘...yeah, we would use all of those words, but not with everybody. (chuckles)’ (T22)
‘I probably wouldn’t use many of those words with farmers. There’s no point in using words that they
don’t either agree with, or [...] that they can’t identify with.’ (T25)
‘I tend to sort of try and gauge what the land owner’s perception is first...’ (T26)
*Data collated from 25 interviewees; this question not discussed with all interviewees due to time
constraints and/or perceived relevance.

The term ‘ecosystem health’ was most used by managers (Table 19). The terms
‘wetland health’, ‘ecological integrity’, and ‘ecosystem health’ were used by over half
of the interviewees who commented. The term ‘ecological character’ was used by less
than a third of these interviewees, and the lesser known term ‘wise use’ used by just
three participants.
The term ‘ecological integrity’ was considered by interviewees to be the most technical
term on the list; approximately half of the 15 interviewees who used this term did so
only in scientific or technical contexts, e.g. technical workshops and scientific papers.
Four interviewees comfortable with using the term ‘wetland health’ described the other
listed terms (‘ecological integrity’, ‘ecosystem health’, ‘ecological character’, and ‘wise
use’) as too ‘technical’ (T9) for most audiences and ‘beyond [the] vocabulary usage’
(T16b)

of school groups. One manager who worked with a wide range of organisations

and community groups said:
‘I’d be talking about the health of the wetland, I’d be talking about improving
the wetland values, but I wouldn’t use that technical language at all, no.’ (T9)
Similarly, an additional four interviewees said they had read or heard of ‘these terms’
(T13b)

including ‘wetland health’ but did not use them; one manager, a volunteer

community group coordinator, explained that, ‘because I’m not a scientist, I don’t use
them comfortably’ (T3).
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Additional, synonymous wetland health-related words/terms used by interviewees are
listed in Table 20, below.
Table 20. Other wetland health-related words/terms used by interviewees.*
Word/term reported by interviewee/s

No. of interviewees using
the term

function / functioning

7

condition

5

ecosystem

4

natural character

Relevant comment

Additional 1 uses
‘ecological condition’

Regular use: 3
Technical context only: 1

sustainability, enhancing / enhancement,
ecological health, mauri, kaitiakitanga

2 each

state, resilience, degradation, contaminants,
naturalness, restoring / restoration, ecosystem
services, ecology, healthy ecosystem, it’s
looking good/ looking well, modified/ level of
modification, diversity, biodiversity,
kaitiakitanga, Good Management Practices
(GMP’s), protecting, looking after/ taking care
of/ helping out

1 each

valid land use

1

In context of ‘wise use’

* Data collated from a total 35 interviewees

Appendix 10 contains more detailed, supplementary information concerning managers’
use of these five wetland health-related terms, and interviewees’ comments about
additional, synonymous terms.
In summary, the interviewees reported using a range of terms associated with the
concept ‘wetland health’. Most interviewees used the term ‘ecosystem health’, and over
half used the related terms ‘wetland health’, ‘ecological integrity’, and ‘ecosystem
health’. The term ‘ecological character’ was used by less than a third of the interviewees
who provided comment. ‘Ecological integrity’ was considered the most technical term
on the interview prompt card. The term ‘wise use’ was poorly known, and used by just
three interviewees.
Overall, these data show that wetland managers were highly selective in the terms they
used to describe wetland health, and tailored their vocabulary to suit their audiences
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and/or specific objectives. Several council employees reported that they tried to gauge
farmers’ likely responses to wetland health-related terms before using them.
The next section presents study findings from the Wetland Rating Activity, providing
insight into wetland managers’ perceptions of wetland health and the indicators they use
to assess health.
5.4 Analysis of Wetland Rating Activity data
The Wetland Rating Activity (Chapter 3, section 3.4.3) was conducted to stimulate
discussion during the interviews about perceptions of wetland health, particularly the
indicators used by wetland managers to determine wetland health. It also obtained
quantitative data on relative ratings of wetland health, from wetland managers’
individual perspectives.
The rating activity utilised visual stimuli in the form of nine wetland photographs (see
section 5.4.2). Interviewees were asked to view photographs of Wetlands 1–9 and
complete a form (see Chapter 3, section 3.4.3 for methods), rating their perception of
the health of each wetland upon the 7-point Likert scale, while explaining the reasons
for their choices. Quantitative and qualitative data were therefore collected during this
activity (see Chapter 3, section 3.4.3).
The ratings data derived from the activity were statistically analysed and the findings
are presented in section 5.4.1. The related qualitative data are summarised in section
5.4.2, and a summary of Wetland Rating Activity findings is provided in section 5.4.3.
5.4.1 Findings from analysis of Likert scale ratings data
Twenty-nine interviewees completed the Wetland Rating Activity. One interviewee
chose to rate Wetlands 1–9 as ‘healthy’ and ‘unhealthy’ only, rather than assign a Likert
scale-derived rating number to each; for practical purposes, this set of ratings was
included in the thematic analysis of qualitative interview data only, and excluded from
the quantitative dataset analysed here. The final data matrix therefore contained 252
data points (28 interviewees x 9 wetland photos) (see Appendix 11), from which the
frequency with which particular ratings were allocated to Wetlands 1–9 by managers
and the mean ratings for each wetland were obtained; these data are presented in
Table 21, overleaf.
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Table 21. The frequency with which particular ratings were allocated by managers to wetlands (rating
most frequently allocated to each wetland indicated in bold), and mean rating for each.*
Wtld
no.
Wtld 1

Frequency that particular ratings were allocated (from total no. 28 interviewees) **
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
***
3
3
3
5
14
-

7

Mean
rating

-

6

Wtld 2

-

-

-

-

-

-

2

-

-

-

5

-

21

7

Wtld 3

4

-

12

2

4

-

2

-

3

-

1

-

-

4

Wtld 4

8

2

10

-

4

-

2

-

-

-

1

-

1

4

Wtld 5

7

1

9

-

7

-

2

-

1

-

-

-

1

3

Wtld 6

-

-

2

-

1

-

-

-

4

-

12

3

6

6

Wtld 7

21

1

5

-

-

-

-

-

1

-

-

-

-

2

Wtld 8

-

-

1?

-

-

-

1

-

7

-

6

4

9

6

Wtld 9

24

1

2

-

-

-

1

-

-

-

-

-

-

1

* Data collated from 28 interviewees
**Rating ‘1’ = extremely healthy, ‘2’ = moderately healthy, ‘3’ = slightly healthy, ‘4’ = neutral, ‘5’=
slightly unhealthy, ‘6’ = moderately unhealthy, ‘7’ = extremely unhealthy
*** Some interviewees chose to straddle categories, e.g. allocate a rating of 1.5 if they perceived the
wetland as being ‘moderately to extremely healthy’ and could not choose definitively between a rating of
‘1’ or ‘2’.
? Presumed to be a form-filling error because this participant said at the time, ‘I would probably take a
punt and call it [Wetland 8] moderately degraded. Or worse.’ (T9)

For the purpose of analysing participants’ ratings of wetland health and how these
related to the ecological integrity indices available for Wetlands 1–9 (presented in
Table 22, overleaf), each wetland was assigned one of three ‘health codes’ based on
their EI indices. These related to ‘low’ (indices of 0 to 0.3), ‘medium’ (indices of 0.3
to 0.6), or ‘high’ (indices of 0.6 to 1.0) levels of ecological integrity; ‘low’ being the
lowest integrity or most degraded category of wetland, and ‘high’ the most pristine or
healthiest. The ecological integrity indices were also assigned as a factor to each
wetland during the statistical analysis.
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Table 22. Ecological integrity indices assigned by Ausseil et al. (2008) to the nine wetlands depicted by
photographs in the Wetland Rating Activity.
Allocated ‘health’ code

Wetland 1 (WTLD1)

Ecological integrity index allocated to
each wetland by Ausseil et al. (2008)
(indicative measure of health only) *
0.37

Wetland 2 (WTLD2)

0.43

M

Wetland 3 (WTLD3)

0.4

M

Wetland 4 (WTLD4)

0.28

L

Wetland 5 (WTLD5)

0.26

L

Wetland 6 (WTLD6)

0.25

L

Wetland 7 (WTLD7)

0.96

H

Wetland 8 (WTLD8)

0.3

L

Wetland 9 (WTLD9)

0.93

H

Wetland no.

M

* Index of 0.3 and below = ‘low’; 0.31 to 0.6 ‘moderate’; 0.61 to 1.0 ‘high’ ecological integrity.

Initial analysis of the frequency ratings dataset (Table 21), ecological integrity indices
(Table 22) and photographs (see section 5.4.2) showed that interviewees rated most
highly the health of wetlands with strong visual evidence of nativeness (i.e. the degree
to which the ecosystem appeared dominated by indigenous species (Schallenberg et al.,
2011)); these wetlands also had ‘high’ ecological integrity indices (Table 22).
For example, Wetland 7 (section 5.4.2, Figure 24) and Wetland 9 (section 5.4.2, Figure
26) with ‘high’ EI indices were rated ‘1–1.5’ (extremely healthy) or ‘2’ (moderately
healthy) by 27 of 28 interviewees; Wetland 7 was also rated ‘healthy’ by the
interviewee who declined to allocate numbers.
Conversely, Wetland 2 with a ‘moderate’ EI index 0.43 and visual evidence of a highly
modified ecosystem (section 5.4.2, Figure 19) was rated ‘extremely unhealthy’ by threequarters of the interviewees (Table 21).
Initial results were less clear for the remaining wetlands with ‘low’ to ‘moderate’
ecological integrity indices; these were given a range of ratings by interviewees (Table
21).
To explore this further, the ratings data were analysed for significance of difference
across the three wetland ‘health’ codes allocated to Wetlands 1–9. As the ratings data
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were not normally distributed, the data were transformed with log (X+1) and analysed
by calculating similarities among the wetland ratings using the Bray-Curtis association
measure (Clarke & Warwick, 2001). This was done with a similarity matrix using the
hierarchical agglomerative clustering with group-average linking and non-metric multidimensional scaling (MDS). The nine photographs were firstly each assigned a code to
represent their level of ecological integrity (‘low’, ‘medium’ and ‘high’), compatible
with the ecological integrity indices available for Wetlands 1–9 (Table 22), and in
subsequent tests were grouped via other key factors, e.g. the extent of human
development apparent in each wetland photograph. In each test, separation among these
groups was tested with a two-way PERMANOVA (Anderson, Gorley & Clarke, 2008).
The test for significance of difference between interviewees’ ratings across the three
‘health’ codes showed in the clusters a significant statistical difference between the
wetlands with ‘high’ and ‘low’ ecological integrity, and no significant separation
between the wetlands coded ‘medium’ and ‘low’ (Figure 15 & Table 23, below).

Figure 15. Analysis of similarities (Bray-Curtis) of managers’ perception (scores value Log(x+1)
transformed) of wetland health among nine wetland photographs:
high wetland health

medium wetland health
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low wetland health

Table 23. PERMANOVA results comparing differences in groups’ perceptions about wetland health,
among nine wetland pictures for three fixed factors of wetland health: High, Medium, Low.*
Factor
Wetland health
Nativeness
Human development

Df
2
1
2

SS
1439.8
1753.6
1701.5

t
0.382
3.590
2.8487

P(MC)
0.766
0.027
0.037

MS
719.9
1753.6
850.7

Pseudo-F
5.26
24.23
9.14

P(MC)
0.037
0.002
0.01

(i)
Wetland health groups
M,L
M,H
L,H
(ii)
Human development
t
P(MC)
groups
Farming, Natural
4.207
0.007
Farming, Urban
1.639
0.152
Natural, Urban
1.305
0.321
* P-values from the Monte Carlo test P(MC) provided for all the pair-wise comparisons among (i) the
three wetland health groups: high wetland health (H), medium wetland health (M), low wetland health
(L). Significance level 0.05.

These data (Figure 15 & Table 23) indicate that interviewees were largely aligned in
their perceptions of what constituted a wetland of ‘high’ health; however, there were
some differences in how they rated the photographs of wetlands in moderate to poor
health. Despite three-quarters of the participants rating it in extremely poor health, the
ratings allocated to Wetland 2 were not found in this test to be statistically significantly
different from the ratings allocated to others (Figure 15 & Table 23). When these data
were considered together with the comprehensive qualitative data collected through the
rating activity, however, it is clear that the interviewees viewed Wetland 2 very poorly
with regard to health (section 5.4.2).

As interviewees were assessing the health of each wetland using only visual cues from a
photograph and without the benefit of additional data (e.g. EI indices, catchment land
use information, species lists, water quality data), the significance of visual cues in
managers’ ratings was briefly explored. One of the more obvious visual differences
across the nine wetland photographs was the degree of visible human development at
each wetland site.
To investigate whether interviewees’ perceptions of wetland health may have been
influenced by the extent of development visible in each photograph (see section 5.4.2),
176

Wetlands 1–9 were each assigned a ‘degree of human development’ factor, namely
‘farming’, ‘urban’ or ‘natural’, and the statistical difference between their ratings was
analysed. The five photographs (Wetlands 1, 2, 3, 6 & 8) containing evidence of
farming-related land use, e.g. fencelines, open pasture, rural sheds and/or woodlots,
were assigned the ‘farming’ factor. The single photograph (Wetland 5) containing
evidence of significant human settlement (suburban houses) was assigned the ‘urban’
factor, and the remaining three (Wetlands 4, 7 & 9) containing no obvious visual
evidence of human development were assigned the ‘natural’ factor. Separation was
tested with a two-way PERMANOVA, in the process earlier described. The results
(Figure 16 & Table 23) showed a statistically significant difference between the
‘farming’ and ‘natural’ categories but no significant difference between ‘farming’ and
‘urban’, or ‘natural’ and ‘urban’ categories.
Figure 16. Analysis of similarities (Bray-Curtis) of managers’ perception (scores value Log(x+1)
transformed) of human development in wetland:
natural,

farming,

urban

The results of this test indicate that interviewees rated the health of wetlands in
photographs containing visual evidence of farming significantly lower than wetlands
pictured in their natural state with no apparent human disturbance (Figure 16 & Table
23).
As the Wetland Rating Activity contained just one wetland photograph showing visual
evidence of urban development, it is difficult to draw conclusions from this dataset
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about interviewees’ perceptions of wetlands with urban surrounds, and how these may
differ from perceptions of wetlands with farms nearby, or wetlands in natural condition.
Analysis of the audio-recorded, qualitative data collected simultaneously with wetland
ratings during the Wetland Rating Activity provides further insights into managers’
perceptions of wetland health with regard to human disturbance (section 5.4.2).

To further explore the visual cues used by interviewees to rate wetland health, the nine
wetland photographs were each assigned a factor relating to the degree of native
vegetation present in each (see section 5.4.2), i.e. ‘native’ for the photographs in which
native NZ plants appeared dominant (greater than 50% of total cover) (Wetlands 3, 4, 5,
7 & 9), or ‘exotic’ for the photographs in which exotic plant species appeared dominant
(Wetlands 1, 2, 6 & 8). Analysis of separation showed significant difference between
ratings for ‘native’ and ‘exotic’ wetlands, shown by the clusters below (Figure 17) and
the data in Table 23.
Figure 17. Analysis of similarities (Bray-Curtis) of managers’ perception (scores value Log(x+1)
transformed) of vegetation nativeness:
native plants dominant,

exotic plants dominant

These results (Figure 17 & Table 23) indicate that the vegetation present in each
photograph may have influenced interviewees’ perceptions of wetland health. Analysis
of the qualitative interview data confirmed this finding (see section 5.4.2).
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The key indicators used by managers to determine wetland health are explored in more
detail in section 5.4.2, below, in which the findings derived from analysis of the
qualitative data collected during the Wetland Rating Activity are presented.
5.4.2 Interviewees’ comments about Wetlands 1–9 and their ratings choices
Qualitative interview data collected during the Wetland Rating Activity shed light on
the visual cues and indicators used by participants to determine wetland health, as
participants described their reasons for allocating particular ratings to each of the nine
wetland photographs presented in the activity (Chapter 3, section 3.4.3).
All 29 interviewees who participated in the rating activity provided qualitative data
about their choices concerning one, some, or all of Wetlands 1–9. Two additional cointerviewees through personal choice did not complete the rating form but nevertheless
provided comment on the nine photographs; therefore, qualitative data was collected
from a total 31 participants in the activity (89% of the total 35 interviewees). Many of
these participants used descriptive terms for each wetland (e.g. describing wetland type,
and initial impressions of health); most also noted factors which influenced their ratings
of wetland health, e.g. vegetation characteristics, water quality indicators, signs of
human development or possible hunting activity. These factors tended to relate either to
visual cues in each photograph (e.g. birds visible, or cleared pasture areas visible in the
catchment), or non-visual cues inferred as a result of participants’ personal
interpretation of visual cues (e.g presence of algae leading participants to infer poor
water quality in the wetland).
To provide an overview, and enable comparison of interviewees’ comments concerning
Wetlands 1–9, the key descriptors and factors noted by participants for each wetland are
summarised below; these have been collated from the detailed, supplementary data
provided in Appendix 12, and the detailed tabulation of factors mentioned by
participants for each wetland (Appendix 13).
During the Wetland Rating Activity, some participants mentioned additional
information they would have liked about each wetland in order to more effectively
assess wetland health. These factors have been recorded below where relevant, and
additional, supplementary data provided in Appendix 6.
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Two interviewees expressed their desire for additional information as follows:
‘…if I had to give a rating on which my life depended, I would want to see these
set within a really big picture, like a catchment-wide picture, so that I could see
the influences that are coming into them.’ (T1)
‘…because we do not know whether the water is coming, flowing or just
stagnant. If it is flowing, are there any sediment traps there? And so we… [fades
off. Interviewer asks: ‘So you’d want to know all that?’] Aye, yeah, sometimes
photographs can deceive you… So lack of information perhaps may give you
wrong information.’ (T19)
The descriptors and factors tabulated below provide insights into key indicators used by
managers to determine wetland health. The wetland photographs used in the rating
activity are provided below for reference (Figures 18–26); note that the ecological
integrity indices and photo credits were not provided to the participants (see Chapter 3,
section 3.4.3 for method). A summary of all the Wetland Rating Activity data follows in
section 5.4.3.
Interviewees’ comments about Wetland 1
Twenty-eight interviewees provided comment about Wetland 1, while viewing the
visual aid/photograph of Wetland 1 (see Figure 18).
Figure 18. Wetland 1: Ecological integrity index 0.37, ‘medium’.

(Photo credit: K.Thompson)
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The descriptors used by interviewees while viewing this photograph are presented in
Table 24.
Table 24. Summary of interviewees’ descriptors for Wetland 1.*
Descriptor

No. of interviewees using
descriptor for Wetland 1**

moderately unhealthy

8

less healthy and happy/ slightly unhealthy

2

slightly healthy

2

healthy

1

moderately healthy

1

moderately or extremely degraded

1

looks like a dune lake or a river lake/ worse than Wetland 3/ looks more
like a flooded area to me than an actually functioning wetland/ It’s a
grazed pasture/ Ohhh, now this is not very good/ It’s got a long way to
go/ looks like it’s in a state of regeneration/ perhaps under the first early
stages of resurrection/ It’s a big lake that’s just reeking in potential/ It
needs time spent on it/ I mean, it’s not a disaster/ it’s not pugged to death,
it’s not all mud/ kind of in transition, I guess

1 each

* Data collated from 28 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

Over 40% of participants in the activity used terms such as ‘unhealthy’, ‘less healthy’,
‘degraded’, or ‘not very good’ to describe Wetland 1. Four interviewees chose the word
‘healthy’, while the remaining participants made neutral and/or cautiously optimistic
comments, including the following: ‘looks like a dune lake or a river lake’ (T12); ‘it’s
not pugged to death, it’s not all mud’ (T25); ‘It needs time spent on it’ (T20b). Three
managers described Wetland 1 as appearing to be in transition from degraded, grazed
pasture to revegetated wetland and in ‘the first early stages of resurrection’ (T4b), with
at least part of it protected from stock and probably improving in health.
The factors noted by participants as influencing their perceptions of wetland health for
Wetland 1 are presented in supplementary Appendix 13, Table 45, and summarised
below:
 The fence was the most frequently-mentioned factor in the Wetland 1
photograph; all but one of the 28 participants who commented on Wetland 1
mentioned its presence (Appendix 13, Table 45). Over half of the participants
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viewed the fence negatively in relation to wetland health, e.g. ‘So it looks like it
is grazed, if you see that fence, it’s running through it, so I mean it’s potentially
a threat’ (T26); ‘That fence through the middle of it worries me a bit, like, whose
boundary is that? ’Cos that’s what it is’ (T13b).
 Over three-quarters of the participants mentioned the presence of pasture
grasses, and/or inferred current/recent grazing pressure from visual evidence of
pasture grasses in the photograph of Wetland 1.
 Over half of the participants mentioned the native plants visible around Wetland
1, some describing these as regenerative (plants recovering from grazing
pressure), others inferring that they were rehabilitative plantings; their presence
was generally considered positive in terms of wetland health.
 Almost one-third of participants mentioned the presence of invasive plant
species in Wetland 1, including willows and the potentially invasive NZ bulrush
(Typha angustifolia) generally known as raupō; the presence of invasive species
was viewed negatively.
 One-quarter of participants spoke about vegetation clearance and/or the poor
extent of ‘naturalness’ (T25) or ‘native cover’ (T13b) evident around Wetland 1,
most attributing this to current/historical agricultural land use of the site.
 Four interviewees inferred from the presence of the fence, pasture grasses, and
other visual evidence of farming/agricultural use that Wetland 1 could have poor
water quality, e.g.: ‘…it potentially has got higher water quality issues, a high
amount of nutrients, if there’s farming happening within this catchment’ (T29).
One manager noted the limitation of using photographs to determine water
quality, and perceived a link between water quality and wetland health and
functioning:
‘…it’s got some emergent plants but I think it’s grazed. There’s a fence
running through it. You can’t tell anything about the quality of the water
from a photograph so it may be eutrophic, for all I know… Oh, let’s
make it ‘slightly healthy’ then. [pause] Wetlands are capable of
functioning even if the water’s not of great quality, but a pristine wetland
would have good quality water. I think. But I’m not an expert.’ (T8)
One in four managers mentioned things they would like to know about Wetland 1
additional to the visual cues available in the photograph. These included a wish for
information about water quality, the extent of regeneration efforts at the site, plant
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species identification, water level fluctuations, and land use in the catchment. One
interviewee said:
‘I’d be looking at the surrounding land use, what’s it being used for, has it got a
few sheep on it or has it got a dairy farm just next door, or… what have you got
in the surrounding catchment that might be putting pressure on it? [...]
opportunities for stock access, […] to get into the vegetation and either eat it or
trample it. Those are the sorts of things I’d be looking for.’ (T11)
Four interviewees suggested moving the fence to improve the restoration potential of
Wetland 1, e.g. ‘I’d probably want to bring that [fence] back, say, 15, 20 metres’ (T26);
‘I’d go for putting the fenceline behind wherever that wetness area gets to’ (T25). They
spoke of the potential for restoring hydrology, removing weeds and replanting with
native vegetation, including the following:
‘Well, that one’s got pretty good potential, I think, a bit of effort in getting rid of
the weeds and stuff and you’d improve it a lot… there might be a bit of drain as
well, you might have to tweak.’ (T7)
All factors combined, the most-frequently selected rating for Wetland 1 (by 50% of the
total 28 Wetland Rating Activity participants) was category 6, ‘moderately unhealthy’
(section 5.4.1, Table 21).
A further five interviewees rated it as category 5, ‘slightly unhealthy’, including the
manager quoted below:
‘…looks like there’s willows and other introduced species incursion on the other
side, and I can tell there’s cattle grazing on this side and probably a fire, I’d say
it’s moderately unhealthy.’ (T15)

The interviewees’ comments concerning Wetland 2 are provided in the following
section.
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Interviewees’ comments about Wetland 2
Thirty interviewees provided comment about Wetland 2, while viewing the visual
aid/photograph of Wetland 2 (Figure 19).
Figure 19. Wetland 2: Ecological integrity index 0.43, ‘medium’.

(Photo credit: K.Thompson)

Interviewees’ descriptors relating to Wetland 2 are presented in Table 25, overleaf. Over
three-quarters of participants used negative descriptors for Wetland 2 including, ‘Oh,
poor wetland’ (T13a), ‘It’s stuffed’ (T8), and in reference to a significant battlefield of
World War I, ‘It looks like Passchendaele’ (T4b) (Table 25). One co-manager of a small
farm gave Wetland 2 a single descriptor, ‘Regenerating’ (T4a), and rated it as category 4,
‘neutral’ (Table 25). One interviewee with a scientific background described Wetland 2
as ‘farmland’ (T17), while another manager questioned the classification of the site as
follows:
‘So I would say that that’s not functioning as a wetland… Yeah, so to me that
area would be grazed and it looks like there’s next to no drainage so that’s not a
wetland.’ (T26)
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Table 25. Summary of interviewees’ descriptors for Wetland 2.*
Descriptor

No. of interviewees using
descriptor for Wetland 2**

extremely/severely degraded/ extremely knocked down

11

not a wetland/ Is that even a wetland? (or similar)

9

unhealthy/ poor health

4

an old peat bog/ drained peat bog/ That’s peat. That’s timber popping up.

1 each

not looking too good/ That one’s got no water/ degraded/ clear evidence
of human destruction/ quite modified/ really heavily modified/ the worst
one [of all the photographs]/ bad/ very bad/ looks knackered/ I’m not
terribly happy with the look of that/ I wouldn’t say that looks great/ It’s
got a long way to go/ a fair bit to do on that one/ Ohhww…/ It’s stuffed/ It
looks like Passchendaele/ Oh, poor wetland/ do you just have ‘sad’?/ Just
crap. It’s so crap/ farmland/ Regenerating

1 each

* Data collated from 30 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

A total of nine interviewees (30%) (Table 25) questioned whether Wetland 2 was
actually a wetland (5), or stated that it was no longer a wetland due to human
modification (4); their comments included the following:
‘…it’s difficult for me to actually determine where the wetland is. It would
appear to be a series of swamp forest stumps with pasture in the background
and regenerating scrub and gorse on the hills in the background. I would make
that as ‘extremely degraded’.’ (T16a)
‘…it’s greater than 50% pasture cover so… well, in the foreground it is. By my
definition it may not even be a wetland. (whispers) It’s stuffed.’ (T8)
The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 2 are provided in supplementary Appendix 13, Table 46,
and summarised below:
 Ninety-percent of the participants mentioned the tree stumps visible in the
photograph of Wetland 2 (Appendix 13, Table 46). All but three of these noted
negative connotations including loss of indigenous forest (20): ‘you’ve got
logs… it had a forest before which has now been cleared’ (T12); or peat
shrinkage due to drainage and farming activities (4): ‘that’s peat shrinking.
That’s the stumps coming up.’ (T10a).
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 Half of the participants mentioned modification of hydrology/drainage of
Wetland 2, e.g. ‘Oh, that’s an old peat bog… there’s been drainage and it’s
sunk below the, you know, to expose all those roots’ (T18). Two additional
interviewees mentioned a lack of water at the site.
 Other factors mentioned by many participants were the presence of exotic
pasture grasses (12 interviewees), and the occurrence of secondary indigenous
regrowth at the site following clearance of primary forest (10); their comments
included:
‘Wetland 2. This looks stuffed. Yeah, I’m gonna say extremely unhealthy,
that looks like the forest has been cleared maybe, it’s been dried out, it’s
been drained, it’s full of pasture grass, it’s been grazed, yep, they’ve
pretty much done that one over.’ (T6)
‘I presume that used to be a kahikatea forest at one stage, which would
be quite a different system to what’s there now… those do look like
exotic grasses that have invaded the peat so it doesn’t look very healthy
to me. It looks like a few indigenous elements kind of coming through it.’
(T22)

Thirteen participants mentioned things they’d like to know about Wetland 2 extra to the
visual cues available in the photograph; these were: clarification of its status as a
wetland (8 managers), e.g. ‘Which bit’s the wetland in here?’ (T2); identification of the
shrubby vegetation in the background (i.e. native, or exotic) (4); identification of the
original tree species (i.e. native kahikatea, totara, exotic pine) (4); the type of wetland it
was, (i.e. bog) (1); subsurface conditions (1); and hydrology (1).
Five managers mentioned the potential of Wetland 2 for restoration, e.g. ‘it’s got
potential to be restored to a wetland’ (T16b), noting that it would require the addition of
water (2), stock exclusion (2), and replanting (1). Two commented as follows:
‘It would be re-achievable but you’d need to get that water level back up again
and you need to fence it and to replant it and stuff.’ (T13a)
‘Wetland 2, this looks to be pretty significant, you know, […] this is the last
vestiges of a big kahikatea swamp. And there’s a lot of pasture grass in there,
it’s pretty severely degraded, I think. One might be very surprised though, what
would happen in ten years if you just kept the stock out.’ (T9)
Three interviewees mentioned the current value of Wetland 2 as farmland, including the
following comments:
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‘I wouldn’t say it’s ‘extremely unhealthy’, well, it probably is, actually. I mean,
being a farmer [I’d] want to take all the stumps out and clean it up!’ (T20a)
‘I believe New Zealanders would see this as farmland. And because it’s
farmland […] New Zealanders would see this as providing value for farming,
only one value… If […] some farmer decided to put some cows on this, you
won’t see New Zealanders complaining about that.’ (T17)
The most frequently-selected rating for Wetland 2 (by 75% of the total 28 interviewees)
was category 7, ‘extremely unhealthy’ (section 5.4.1, Table 21). A further five
interviewees rated Wetland 2 as category 6, ‘moderately unhealthy’, while two selected
category 4 ‘neutral’/‘don’t know’.

Interviewees’ comments about Wetland 3
Twenty-nine interviewees provided comment about Wetland 3, while viewing the visual
aid/photograph of Wetland 3 (Figure 20).
Figure 20. Wetland 3: Ecological integrity index 0.4, ‘medium’.

(Photo credit: K.Thompson)
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Interviewees’ descriptors relating to Wetland 3 are presented in Table 26.
Table 26. Summary of interviewees’ descriptors for Wetland 3.*
Descriptor

No. of interviewees using
descriptor for Wetland
3**

moderately healthy

9

pretty healthy/ pretty good/ reasonable state/ ‘slightly moderately healthy’

6

(T6)

slightly healthy

4

extremely healthy

1

healthy

1

slightly unhealthy

1

that’s nice/ looks quite nice

2

small wetland lake/ small, well-protected dune lake/ dune lake…
indigenous-dominated / just a lake, really/ a flax swamp with open water/
flax wetland, it’s standing water/ the front looks good/ I don’t think that
one’s too bad/ it’s not chewed/ the water colour’s alright/ neutral/ could be
a completely artificial system/ a nutrient-rich wetland/ makes me feel much
happier/ a distinctly New Zealand wetland… it’s fabulous!

1 each

* Data collated from 29 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

Over 80% of the participants gave positive descriptors to Wetland 3, including
describing it as ‘healthy’ to some degree, and/or commenting positively on visual cues
such as the indigenous-dominated riparian margin and/or water colour, e.g. ‘Wetland 3
is a distinctly New Zealand wetland, it has our flaxes in it, it’s fabulous!’ (T8). Three
interviewees gave neutral descriptors and/or were unsure concerning wetland health,
e.g. ‘I’d make that one neutral’ (T16a); ‘Wetland 3 is really tricky because of all the flax
stuff’ (T29). Two participants described Wetland 3 in predominantly negative terms,
including one manager who proposed, ‘I can tell you what’s wrong with it, alright?’
(T16a).

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 3 are provided in supplementary Appendix 13, Table 47,
and summarised as follows:
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 Almost 70% of participants mentioned the significant presence of native riparian
vegetation around Wetland 3, including flax plants/harakeke (Appendix 13,
Table 47). Most were very positive about this feature: ‘it’s got this really
healthy-looking buffer of flax around it’ (T1); ‘the immediate margins of the
wetland look to be dominated by indigenous species’ (T2). Five interviewees
were cautiously positive, expressing reservations about the flax-dominated
appearance of the margin; one manager said:
‘We can value it as a flax swamp with an open pool of water, but some of
these are completely artificial systems. […] that is showing a lot of flax.
Has it been a planting project where someone has restored it with flax,
but they haven’t done much in terms of other diversity?’ (T29)
Nine interviewees commented positively on the potential nutrient-buffering
capacity of this thickly-vegetated riparian margin; one interviewee rated the
wetland as category 2, ‘moderately healthy’, saying, ‘Well, I just like harakeke
so... For some reason I like seeing it!’ (T5).
 Modification of the catchment of Wetland 3 for agriculture, indicated by visual
cues such as cleared land, expanses of pasture and/or cropping, shelter belts and
power lines, was mentioned negatively by 10 interviewees. However, six
managers noted that the land use activities appeared to be non-intensive and
mixed (e.g. farming and forestry), including the following comment:
‘…it just strikes me as it’s probably pretty healthy […] because there’s
forest here as well, there’s not a lot of pasture, for instance, draining
into it.’ (T23)
A range of factors were viewed by managers from multiple perspectives, i.e. positive,
neutral, and/or negative regarding wetland health. These included the colour/appearance
of the water, water levels, the suitability of Wetland 3 as bird habitat, the presence of
open water (also interpreted as enhanced open water, or ponding), pine trees/forestry in
the catchment, and presence of the plant known as ‘raūpo’ (see Appendix 13, Table 47,
for details).
Over a third of managers mentioned additional things they’d like to know about
Wetland 3, extra to the photograph, e.g. the presence/absence of pest/native fish and
fauna, detailed knowledge of land use in the catchment, water depth and water quality,
and whether the wetland had steep edges and/or an outlet for fish movement. Two
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managers expressed a desire to visit the site in person: ‘…to look in the water and stuff’
(T6);

‘I’d have to go there to know that one’ (T10a).

Seven participants mentioned restoration-related issues, including the following:
‘I can’t tell what quality the water is, or whether that’s been-, sometimes for
example Fish and Game like to have standing water for birds, so sometimes they
actually like to raise the water level from the wetland, which may not be healthy
for certain species.’ (T22)
‘…there are good management practice, but there is still something to be done
there. […] it [has] steep edges.’ (T19)
The most frequently-selected rating for Wetland 3 (by 43% of the total 28 participants)
was category 2, ‘moderately healthy’ (section 5.4.1, Table 21). Four managers rated this
wetland as category 1, ‘extremely healthy’. A total of 22 (79%) participants considered
Wetland 3 healthy to some extent.

Interviewees’ comments about Wetland 4
Twenty-eight interviewees provided comment about Wetland 4, while viewing the
relevant photograph (Figure 21).
Figure 21. Wetland 4: Ecological integrity index 0.28, ‘low’.

(Photo credit: K.Thompson)
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Interviewees’ descriptors relating to Wetland 4 are presented in Table 27.
Table 27. Summary of interviewees’ descriptors for Wetland 4.*
Descriptor

No. of interviewees using
descriptor for Wetland 4**

moderately healthy

7

extremely healthy

4

pretty/ relatively/reasonably healthy

3

slightly pristine/ slightly healthy/ slightly better than neutral

3

looks somewhat monocultural/ a bit monocultural

3

looks pretty damn good to me/ I’d rate that pretty highly/ It looks like a
beaut/ generally in pretty good nick/ looking quite good/ looks fine/ in a
fairly unimpacted state/ doesn’t look too bad/ an interesting vegetation
community/ indigenous dominance/ lowland forest/ it looks kahikateaey/ remnant wetland forest/ regenerating swamp forest/ it’s got wet feet/
looks like a hydrologically-functioning wetland/ almost turning into a
bog or something/ this is wild grass and stuff/ solid native cover/ it’s
really thick/ dense vegetation/ pretty good but not pristine/ slightly more
natural than Wetland 3/ natural habitat/ It’s got huge potential/ an
important kind of wetland that’s distinctly underappreciated […] it’s not
beautiful/ It doesn’t really appeal to me

1 each

* Data collated from 28 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

Three-quarters of the participants gave positive descriptors to Wetland 4, and two made
comments which may have been positive in intention: ‘…doesn’t look too bad’ (T29);
‘slightly more natural than Wetland 3’ (T3). Over half of the participants (15) used
terms such as ‘extremely/ moderately/ reasonably healthy’, and ‘pretty healthy’ to
describe Wetland 4.
The factors noted by participants as having an influence on their perceptions of wetland
health for Wetland 4 are provided in supplementary Appendix 13, Table 48, and
summarised below.
The most frequently-mentioned factors for Wetland 4 were the presence of lush
vegetation growth (reeds and grasses) (17 managers), the presence of native forest
(predominantly interpreted as kahikatea swamp forest) on the margin (14), and the
presence of water, which though not actually visible was often assumed present as
groundwater and/or surface water (10) (Appendix 13, Table 48). Three interviewees
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explained that their assumptions concerning water were based on the type of vegetation
and extent of plant growth present, as shown by the following comments:
‘There must be quite a table of wetland or surface water laying in there, looking
at the plant growth and all that. Definition of a wetland, you know, it doesn’t
have to be an open body of water…’ (T16b)
‘…that makes this an interesting photograph because, as long as that’s wet,
which it probably is because the Glyceria’s doing so well, if that were left on its
own, it might still self-heal.’ (T7)
Several factors were viewed by participants from multiple perspectives (positive,
negative, and/or neutral) including the presence of forest trees in the photograph, the
‘monocultural’ (T2) appearance of the vegetation, and the absence of visible water. Ten
participants perceived that the forest trees present were native species such as kahikatea;
one manager considered the trees were most likely exotics and rated Wetland 4
conservatively as a result:
‘…if they were kahikatea – but I don’t think they are, I think they’re probably
introduced exotics – then I would probably rate it more highly. So I’ll rate it
slightly healthy but it may be better than that.’ (T15)
Concerning the appearance of vegetation in Wetland 4, eight interviewees offered
differing perspectives on this topic, including the following:
‘It looks pretty dominated by one or two species but that’s OK because some
wetlands are like that.’ (T8)
‘It looks a little bit monocultural […] so possibly it’s been disturbed at some
time in the past, it doesn’t look like there’s a huge amount of diversity in the
foreground…’ (T2)
‘If that’s a weed, then yuck. (laughs) But if it’s native then ‘sweet’, it’s a bit of a
monoculture but, yep, looks alright, I guess.’ (T25)
One interviewee made a neutral statement regarding water at Wetland 4: ‘I can’t see the
water to judge’ (T15); another cited the absence of water as one reason they gave this
wetland a low health rating.
General perceptions of Wetland 4 included the following:
‘…the sort of thing people used to drop a match in, years ago.’ (T13a)
‘This is an important kind of wetland that’s distinctly underappreciated […]
because it’s not beautiful, you know? […] This just looks like a piece of land
that if you took the water out of it, would make a very nice paddock. Or, you
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know, this is the kind of land that people put roads through, without
appreciating that it actually performs a function in the landscape...’ (T9)
Interestingly, in light of the latter comment, one participant who rated Wetland 4 as
category 6, ‘moderately unhealthy’, said: ‘…see this one, it doesn’t really appeal to me
’cos it just doesn’t have the diversity that I’m used to. And I can’t see water.’ (T5)
The most frequently-selected rating for Wetland 4 (by 36% of the total 28 participants)
was category 2, ‘moderately healthy’ (section 5.4.1, Table 21). A further eight managers
(29%) rated this wetland as category 1, ‘extremely healthy’. In total, 24 (86%) of
participants considered Wetland 4 to be healthy to some extent.

Interviewees’ comments about Wetland 5
Twenty-eight interviewees provided comment about Wetland 5, while viewing the
relevant photograph (Figure 22).
Figure 22. Wetland 5: Ecological integrity index 0.26, ‘low’.

(Photo credit: A.G. Spiers)
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Interviewees’ descriptors relating to Wetland 5 are presented in Table 28.
Table 28. Summary of interviewees’ descriptors for Wetland 5.*
Descriptor

No. of interviewees using
descriptor for Wetland 5**

coastal estuarine system/ estuary/ coastal wetland

12

moderately healthy/ moderately pristine

6

slightly healthy

5

reasonably/ relatively /pretty healthy

3

pretty good

3

healthy

3

different [to the other wetlands in Rating Activity]

3

extremely healthy

2

good

2

neutral

2

slightly degraded

1

really bad

1

a marine environment/ intact wetland fringe/ an interesting little beastie/
quite a pretty pond/ that’s gorgeous/ I like the look of that/ it looks good,
it’s intact/ getting towards being in better condition/ it’s hemmed in…
it’s vulnerable/ there’s not much to look at/ looks like a lesser one to
Wetland 3/ It’s in a bit of a mess, really

1 each

* Data collated from 28 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

Three-quarters of participants in the Wetland Rating Activity used positive words such
as ‘healthy’, ‘good’, and ‘pretty’ in their descriptions of Wetland 5. Four interviewees
used negative descriptors such as ‘degraded’, ‘bad’, and ‘in a bit of a mess’ (T4a). Two
interviewees described the health of Wetland 5 as ‘neutral’: ‘…this one’s got me
bluffed’ (T10a); ‘it looks like it might be some sort of estuarine environment and that’s
how it occurs […] I would probably make this neutral, just because I don’t really know’
(T23).

The factors noted by participants as having an influence on their perceptions of wetland
health for Wetland 5 are provided in supplementary Appendix 13, Table 49, and
summarised below.
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The factors most-often mentioned for Wetland 5 were the potential for water quality
issues arising from agricultural and/or urban development in the catchment (16
managers), the presence of houses (10), indigenous dominance within the vegetation
present (9), and the presence of wildlife/birds (8) (Appendix 13, Table 49).
Interviewees mentioned the potential for negative impacts on water quality including
nutrient input and sedimentation from farming within the catchment, and urban
contaminants such as sewage and ‘stormwater’ (T8); comments included the following:
‘Number 5 I thought was generally in pretty good nick, just knocked it down a
bit because you can see some development in the catchment […] I don’t know if
these [houses] are on septic tanks and whether there’s pollution but there’s
certainly runoff from roads…’ (T2)
‘…it may have a fairly high nutrient status…’ (T22)
The presence of houses near Wetland 5 was predominantly viewed as a negative
influence upon wetland health. However, two participants observed no apparent
‘unnatural’ (T9) or ‘outside negative influences’ (T1) affecting Wetland 5 (Appendix 13,
Table 49); one of these mentioned the houses but viewed them neutrally: ‘I’m also
ignoring the houses on the other side because I know that they are separated by a water
body from this area here [indicating foreground]’ (T1).
Eight interviewees mentioned the presence of birds/wildlife, including those quoted
below:
‘I think these open water areas have been created […] if that hadn’t been done
it would be more pristine. But the birds like it.’ (T12)
‘I can see a pied stilt and a black swan there, so it’s looking like birdlife isn’t
too bad…’ (T15)
‘Is that a bird there? Yes! There’s a bird there. There you are, change it back to
‘2’! (laughing) […] Birdlife would be another sign [of good health].’ (T3)
The diversity of vegetation at the site was viewed both negatively (3 managers), and
neutrally (2); relevant comments included:
‘…it is rather a monoculture […] I don’t know enough science to know whether
that’s a healthy monoculture or if, because it’s a marine environment, that’s
what you get in a marine environment. I mean, there’s no mangroves, there’s
nothing like that.’ (T3)
‘I would say ‘moderately healthy’, I think I’m probably projecting onto this
[laughter], I think it’s hemmed in. It’s remnant, there used to be lots, lots more of
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it but now there’s just this little corner. It’s doing OK, it’s not very diverse but it
needn’t be.’ (T8)
Three interviewees perceived that estuarine wetland systems like Wetland 5 were
resilient, and their comments included the following:
‘…the estuarine system would be driving the hydrology so it’s hard to mess with
that.’ (T12)
‘…because estuaries are actually more resilient than the palustrine ones,
because of salt, you know, it gets rid of a lot of the weeds, they can’t cope with
the salt.’ (T18)
Nine interviewees (30%) mentioned extra things they’d like to know about Wetland 5
including the extent of development or pollution sources within the catchment, the
proximity of housing development, the nature of the monocultural vegetation (e.g.
native or artificial), and species present including aquatic vegetation, fish and
invertebrates, and pest species.
The most frequently-selected rating for Wetland 5 (by 30% of the total 28 participants)
was category 2, ‘moderately healthy’ (section 5.4.1, Table 21). Seven managers (29%)
gave this wetland a category 1 rating (‘extremely healthy’), one rated it as category 1.5,
‘extremely–moderately healthy’, and seven rated it category 3, ‘slightly healthy’; a total
of 24 (86%) therefore rated Wetland 5 as healthy to some extent.
Of the two interviewees who rated Wetland 5 as unhealthy, one cited the potential risk
of ‘lots of pressures’ (T11) including high levels of nutrients, sedimentation, and
stormwater runoff, while the other said, ‘it’s been drained […] at the moment it’s really
bad so I’d probably have to give it a 7, but it’s easy to fix up!’ (T7).

The interviewees’ comments concerning Wetland 6 are provided in the following
section.
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Interviewees’ comments about Wetland 6
Twenty-seven interviewees provided comment about Wetland 6, while viewing the
relevant photograph (Figure 23).
Figure 23. Wetland 6: Ecological integrity index 0.25, ‘low’.

(Photo credit: J.R.Martins)

Interviewees’ descriptors relating to Wetland 6 are presented in Table 29, overleaf. Over
80% of participants in the Wetland Rating Activity gave negative descriptors for
Wetland 6, using words such as ‘degraded’, ‘unhealthy’, ‘barren’, ‘a monoculture’, and
‘pretty stuffed’ (Table 29). One interviewee described Wetland 6 as ‘highly at risk’, as
follows:
‘…introduced species that are already right up to the edge, a likelihood of stock
getting in there, shallow and warm, so any nutrients […] getting in could very
quickly build up to concentrations that you could get weed growth or algal
blooms or whatever. […] I would think it would be highly at risk.’ (T11)
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Table 29. Summary of interviewees’ descriptors for Wetland 6.*
Descriptor

No. of interviewees using
descriptor for Wetland 6**

extremely degraded/ extremely unhealthy

3

moderately to extremely unhealthy/ very unhealthy

2

moderately degraded/ moderately unhealthy

3

highly/heavily/extremely modified

3

significantly degraded

1

not very healthy

1

neutral to slightly healthy

1

slightly healthy

2

moderately healthy

1

a bit turbid/ quite turbid

3

estuary area/ a lake or a lagoon?/ a puddle in a paddock… just the edge
of a whole lot of water/ a bit like a monoculture/ a barren landscape/ a
big body of water but… it’s open to farmland/ sad/ it’s not OK/ that’s
pretty crap/ extremely impacted/ a bit turbid/ the next worst one/ it
doesn’t look great/ looks pretty stuffed to me/ highly at risk/lots of
issues… a very complicated system/ has huge potential/ clean/ looks
quite attractive and clean

1 each

* Data collated from 27 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

Four participants gave positive descriptors (Table 29), saying Wetland 6 was ‘slightly
healthy’ (T4b), and ‘has huge potential’ (T13a). Two farm managers described Wetland 6
as ‘clean’, in this case an analogy for ‘tidy’ or ‘neatly grassed’:
‘Well, the lake looks quite attractive and clean… the first thing you notice
is...’/ T20b: ‘How clean it is.’/ T20a: ‘It’s clean, but it’s not fenced and there’s no
buffer zone of planting.’ (T20a & T20b)
T20a:

Two interviewees said they found it ‘hard to separate’ (T29) Wetland 6 and Wetland 8,
and subsequently rated them equally as category 6, ‘moderately unhealthy’.
The factors noted by participants as having an influence on their perceptions of wetland
health for Wetland 6 are provided in supplementary Appendix 13, Table 50, and
summarised below.
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The majority of factors mentioned by participants for Wetland 6 (20 of total 26) were
viewed negatively in terms of wetland health (Appendix 13, Table 50). Over half of
participants inferred from visual cues such as lack of fencing and the presence of long
grass that stock currently had access to the wetland, or that grazing had occurred at
some time in the past. Over 40% observed that Wetland 6 had pasture grass growing
right to the water’s edge. A similar number noted that the vegetation was highly
modified and/or very little native vegetation was present. A further four interviewees
noted the lack of riparian vegetation around the water body; relevant comments
included:
‘I think the ones here that have just got what appears to be normal grass,
right up to the margins, I don’t think I’ll construe those as being particularly
healthy because to my mind, a healthy waterway would have the natural
herbage growing up around, right up to the margins.’ / T4a: ‘These look like
they’ve been grazed.’ (T4a & T4b)
T4b:

‘Number 6 looks like it’s grazed right to the water’s edge, no buffer whatsoever,
so probably got stock, you know, dung and urine going directly into it…’ (T2)
Over 30% of participants perceived that Wetland 6 was subject to negative impacts
from agriculture and/or nutrient inputs which would reduce water quality.
Three interviewees questioned the classification of Wetland 6 as a ‘wetland’, including
as follows:
‘Now, hang on, is that a lake or a lagoon? […] Because if it was a lake, it’s a
different category. (chuckle) No, if it was a deep lake, a big deep lake I would
just look at that [indicating the edges], but that’s pretty crap. [musing]
‘Moderately unhealthy’, ‘extremely unhealthy’? Well, the wetland’s all gone
there.’ (T18)
‘Looking at-, I mean, there’s no wetland vegetation. […] I would look at that as
being pasture land, really.’ (T26)
Two managers said that Wetland 6 reminded them of their own wetland sites before
restoration efforts commenced:
‘…Number 6 reminds me of when we started. ’Cos it was just grass all the way
up to the, yeah, in certain places of it, and with your water level markers kind of,
you know, a really kind of barren landscape? But having said that, you know,
there still was water there, there still was grass there. ‘Moderately’
[unhealthy].’ (T5)
‘It’s the very thing I’ve had, it looks like my wetland did when I started – a
puddle in the middle of a paddock.’ (T7)
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Three interviewees mentioned extra things they’d like to know about Wetland 6 in order
to assess its health, including the water quality, time of year, existence or otherwise of a
planting or ‘management program’ (T19), and the extent and condition of riparian
margins. One manager said:
‘…I don’t know where the water quality’s come from so don’t know what that’s
like, don’t know what time of year it is so I don’t know whether that’s going to
get nice blooms or whatever, but it doesn’t look great…’ (T25)
Two managers talked about possible actions to rehabilitate Wetland 6, as follows:
‘I would approach the land owner and say, ‘Hey, why don’t we look at doing
some enhancement work here? I mean, why don’t we fence this area off and try
and do some planting?’ […] they might be, like, ‘Yeah, but I’m going to lose all
this land, you know, I’m not going to have as much pasture land for my stock to
graze’ and it’s a case of, ‘Well, your stock are going to be healthier at the end of
the day if you did put a sort of riparian margin in there.’ (T26)
‘…the potential of it... it’s all still there, you could do an awful lot rather than
just leave it like that. Yeah. Yeah, buffer zones.’ (T13a)
The most frequently-selected rating for Wetland 6 (by 43% of the total 28 participants)
was category 6, ‘moderately unhealthy’ (section 5.4.1, Table 21). Six interviewees rated
this wetland as category 7, ‘extremely unhealthy’. A total of 25 participants (89%)
considered Wetland 6 to be unhealthy to some extent.
The two farmers who described Wetland 6 as ‘clean’ rated it highest at category 2,
‘moderately healthy’.

The interviewees’ comments concerning Wetland 7 are provided in the following
section.
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Interviewees’ comments about Wetland 7
Twenty-nine interviewees provided comment about Wetland 7, while viewing the
photograph of Wetland 7 (Figure 24).
Figure 24. Wetland 7: Ecological integrity index 0.96, ‘high’.

(Photo credit: A.G. Spiers)

Interviewees’ descriptors relating to Wetland 7 are presented in Table 30.
Table 30. Summary of interviewees’ descriptors for Wetland 7.*
Descriptor

No. of interviewees using
descriptor for Wetland
7**

extremely healthy

10

pristine

6

very natural/ all native

4

very healthy/ pretty healthy

4

unimpacted state

2

totally unmodified / all indigenous elements / good/ awesome

1 each

* Data collated from 29 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.
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Overwhelmingly, Wetland 7 was described positively by participants in the rating
activity, with over 70% using terms such as ‘extremely healthy’, ‘pristine’, and ‘very
natural’ (Table 30) when viewing the photograph of Wetland 7 (Figure 24). Most
managers perceived few actual or potential impacts at this site. Approximately half cited
the intact, native forest/bush surrounds of Wetland 7 as evidence of ‘no stock access’
(T10a, T25)

and a natural, largely ‘unimpacted state’ (T11). Six managers noted the

possibility of minor damage from ‘a couple of animals’ (T18) such as deer, possums and
‘the odd pig rooting around’ (T11).
The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 7 are provided in supplementary Appendix 13, Table 51,
and summarised below.
The factors most-mentioned by interviewees for Wetland 7 were the natural,
‘unimpacted’ appearance of the wetland, the presence of biodiverse plant assemblages
including native forest/bush, fern and moss species, and the likely presence of water or
‘a swampy condition’ (T3) (Appendix 13, Table 51).
Two interviewees queried the classification of Wetland 7 as a ‘wetland’, describing it
instead as ‘very wet forest floor’ (T29), and ‘wet feet’ (T19).
One manager with a scientific background explained this as follows:
‘…looks like sphagnum-dominated seepage area, in Wetland number 7. Forest
floor. Only just barely a wetland really, when I look at that. […] Because in
New Zealand we get very wet forest floor all over the place!’ (T29)
A third manager said, ‘Cool! Is not what most people would think of as a wetland either,
but it’s certainly very damp’ (T8); a fourth commented, ‘It’s a bit ephemeral’ (T7).
One participant gave Wetland 7 the highest rating (1, ‘extremely healthy’) while
expressing doubts about its size and its longterm ecological viability as follows:
‘I mean, that [Wetland 7], that’s really healthy for what it is, but it’s so small.
You know, that [indicating Wetland 9] is far more viable (sighs)’ (T18)
Overall, 27 of the total 28 Wetland Rating Activity participants rated Wetland 7 as
‘extremely healthy’ (21), through to ‘moderately healthy’ (6) (section 5.4.1, Table 21).
One manager rated it ‘5’ (‘slightly unhealthy’) due to the following factors:
‘Well, it’s not going to be extremely healthy because it’s lacking one thing –
water... and I suspect it might have got a bit of filling. That looks like native, but
this over here is plantation forest isn’t it, it’s conifer. [...] There, for whatever
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reason, you can’t really call it a wetland. [...] Slightly unhealthy... Yes, just add
water once again, eh?’ (T13a)

Interviewees’ comments about Wetland 8
Twenty-seven interviewees provided comment about Wetland 8, while viewing the
relevant photograph (Figure 25).
Figure 25. Wetland 8: Ecological integrity index 0.3, ‘low’.

(Photo credit: A.G. Spiers)

Interviewees’ descriptors relating to Wetland 8 are presented in Table 31, overleaf.
Barring a few descriptors relating purely to ecosystem type, all descriptors of Wetland 6
were either negative (‘sick’, ‘stuffed’, ‘scummy’), or delivered with wry humour: ‘It’s a
good duckpond!’ (T7); ‘this one’s got a whole bunch of algae and it’s a bit
interesting…’ (T15) (Table 31). One interviewee commented that Wetland 6 was ‘all
pasture’ (T18) and viewed this negatively in terms of wetland health. One farmer’s
statement, ‘It’s not filthy dirty water…’ (T20a) was not entirely negative and perhaps
analogous to the statement, ‘It’s not all bad’; this manager rated Wetland 8 as
category 5, ‘slightly unhealthy’ (Table 31).
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Table 31. Summary of interviewees’ descriptors for Wetland 8.*
Descriptor

No. of interviewees using
descriptor for Wetland
8**

moderately degraded/ moderately unhealthy

7

highly modified

4

slightly unhealthy

2

extremely unhealthy

1

unhealthy

1

coastal lake/a big dune wetland system/ a dune lake/ a good duckpond/ it’s
a bit interesting/ all pasture/ a bit ugly/ a bit sad, this one/ less healthy and
happy/ stuffed/ it’s shocking/ she’s hopeless. She’s sick/ scungy-looking/
scummy/ That’s dead/ just disgusting/ probably the worst one/ it just all
looks pretty filth/ pretty yuck/ it’s not filthy dirty water

1 each

* Data collated from 27 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

The factors noted by participants as having an influence on their perceptions of wetland
health for Wetland 8 are provided in supplementary Appendix 13, Table 52, and
summarised below.
The factors most-mentioned for Wetland 8 were water quality and the presence of algae
and/or scum (22 managers), poor native/natural vegetation and riparian buffers (13), the
absence of fencing, and vegetation condition, which was predominantly perceived as a
visual indication of grazing by cattle, sheep, geese and/or pigs (12). Of the many
comments about water quality, all but one were negative regarding wetland health
(Appendix 13, Table 52).
Five factors were viewed by participants from multiple perspectives regarding wetland
health; these were wind exposure, water quality, exotic forestry in the catchment, and
the presence of birds/ducks and aquatic plants. Wind exposure was mentioned by three
participants; two positively, and one apparently neutrally:
‘Number 8’s no good. She’s hopeless. She’s sick. […] Because you’ve got the
scum on there and you’ve got stock walking right into that, into the water. […]
the only thing keeping that healthy is the wind, the wind keeps turning her over.’
(T10a)

‘…looks like it’s really exposed to the wind so that would keep it alive,
probably, except on a really still day…’ (T15)
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‘It’s got clear skies. Oh, you can see the footprints. It’s got a bit of wind.’ (T10b)
Of the total six participants who mentioned birds and/or ducks, most were neutral or
positive about their presence in the photograph. One Māori manager viewed the birds’
presence negatively in terms of health:
‘Yeah, scummy. And when you look at the kind of birds that are around there,
you know they are the only ones that it would support... (laughs) Yeah, you’d
probably only find tuna [eels] in there and no other fish. You’d be lucky if you
found them there, actually.’ (T5)
Two interviewees queried the classification of Wetland 8 as a ‘wetland’, as follows:
‘Well, this again is all pasture. It’s got the algal blooms there. There are ducks
there. And is that a lake or a wetland? [tapping photo] Are we saying it’s a
wetland?’ (T18)
‘Well, this isn’t a wetland, it’s just a pond! (laughter) Yeah. It’s a good
duckpond! (T7)
Three participants mentioned things they would like to know about Wetland 8 extra to
the visual cues available in the photograph, including the species of aquatic
macrophytes present, water clarity and sedimentation, and whether the scum visible was
natural algae growth or unnatural bloom. One interviewee added that they wanted ‘to
see [the wetland], smell it, engage with it’ (T13b) in order to better determine health.
One interviewee leading the restoration of a Māori Trust-owned wetland spoke of the
‘huge potential’ (T13a) of Wetland 8 for restoration; another interviewee commented on
Wetland 8 as follows:
‘Ah. God. That’s dead. Fuck. That’s, yeah, I’d like to know where that is. And
I’d like to think that the farmer is doing something about it because that’s just
disgusting. […] And that’s where I would definitely say to the land owner,
‘Look, we’ve got to do something.’’ (T26)
The most frequently-selected rating for Wetland 8 (by 32% of the total 28 participants)
was 7, ‘extremely unhealthy’. In total, 26 interviewees (93%) rated Wetland 8 as
unhealthy to some extent (section 5.4.1, Table 21).
One participant rated Wetland 8 as 4, ‘neutral’, i.e. ‘It’s a good duckpond! Neutral,
yeah’ (T7), while another rated the wetland as category 2, ‘moderately healthy’;
however, the latter is presumed to be a form-filling error due to the following comment
made by this interviewee:
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‘8. There’s a kind of scum on the water. A few ducks out there, scum on the
water that could be natural but it does look a bit ugly, a bit like it could be the
remnants of an algal bloom, and the shore areas don’t look very flash. […] I’m
going to be influenced by the scum and the monoculture that looks a bit like
dead weed, or decaying weed in the foreground […] I would probably take a
punt and call it moderately degraded. Or worse.’ (T9)

Interviewees’ comments about Wetland 9
Twenty-eight interviewees provided comment on Wetland 9 while viewing the relevant
photograph (Figure 26).
Figure 26. Wetland 9: Ecological integrity index 0.93, ‘high’.

(Photo credit: A.G. Spiers)

Wetland 9 was given positive descriptors by the majority of the interviewees who
provided comment, as tabulated in Table 32, overleaf.
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Table 32. Summary of interviewees’ descriptors for Wetland 9.*
Descriptor

No. of interviewees using
descriptor for Wetland
9**

extremely healthy

6

pristine

6

unmodified by people / undisturbed/ a completely intact system

6

alpine/subalpine/mountain tarn, bog

6

healthy/ moderately healthy

4

all natural

2

it’s quite different [to the other wetland photos]

1

that’s just stunning/ a beaut/ looking pretty good/ looks good to me/ a
really good one/ pretty neat… an extremely good wetland/ pretty awesome/
idyllic… just beautiful/ native sort of rainforest, on the West Coast maybe/
pretty cool… some tarn system… completely intact/ complex/ something
which I value highly/ I give good marks to Wetland 9/ gorgeous, fantastic,
lovely/ a lovely picture

1 each

* Data collated from 28 participants
** As some interviewees used more than one descriptor, they may be included in multiple rows.

The descriptors given to Wetland 9 by Wetland Rating Activity participants were all
positive (Table 32), with the exception of the following, relatively neutral statement:
‘it’s quite different’ (T20b). Managers generally used words such as ‘stunning’, ‘good’,
‘idyllic’, and ‘beaut’ or ‘beautiful’ to describe Wetland 9.
The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 9 are provided in supplementary Appendix 13, Table 53,
and summarised below.
Most managers perceived few potential impacts at Wetland 9 (Appendix 13, Table 53).
Approximately half of the participants reported being influenced by the significant
presence of native forest/bush at Wetland 9 (11 managers), the perceived high altitude
alpine/sub-alpine location of the site (10), and the natural, unmodified appearance of the
wetland (10).
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One Māori interviewee with a self-confessed artistic bent described the natural
appearance of Wetland 9 as follows:
‘Because you’ve got all that lovely soft grass, the carex and the sedges, with
everything growing round the edges, everything is softened… (enthusiastically)
it’s so soft and everything rolls and, you know, undulates…’ (T13b)
A quarter of the participants mentioned positively the presence of diverse native plants
(ferns, mosses, grasses) and perceived that pest species were unlikely to occur there, in
significant numbers at least.
Five interviewees, including the three quoted below, noted the presence of dead trees,
and had varying opinions as to the potential cause of this phenomenon:
‘See, it’s got a lot of vegetation around it [Wetland 9]. They are dead trees but
that is done by climatic conditions’ (T10a)
‘There may have been a fire that has removed some of the canopy species, the
forest adjacent to the wetland, but that may have actually increased the area of
wetland as a result! (chuckles) And that fire may have been natural, a lightning
strike, or it may have been human induced.’ (T12)
‘I guess the fact that there are dead trees there is evidence of some degradation
so perhaps there has been possum damage or deer damage, something has
caused the death of those trees […] Yes, wetland 9, we’re getting close to the
transition between forest and scrub, bush. So, you know, on that border you can
often get die-off.’ (T3)
One manager perceived from visual evidence of plants present/absent in the photograph
that Wetland 9 may have been recovering from past grazing:
‘It’s just the extent to which they’ve grown… the native grasses and that around
the waterway, as to whether it’s been grazed in the not-too-distant past…we
haven’t got the other stuff that you would expect to see around it, perhaps, like
flax… So it’s not quite there yet, but I think it’s getting there.’ (T4b)
Two interviewees expressed a desire to visit this wetland, including one manager who
said:
‘… gorgeous, fantastic, lovely. I’d like to spend a day there but you’d end up
cold and wet. Or, in this photo you did, anyway! …I’m sure it can be utterly
gorgeous on a sunny day but you’d still end up with a wet bum.’ (T8)
In total, all but one of the 28 Wetland Rating Activity participants rated Wetland 9
‘extremely healthy’ (24) through to ‘moderately healthy’ (3) (section 5.4.1, Table 21).
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Two interviewees scored this wetland low; Wetland 9 was described as ‘unhealthy’ by
the manager who declined to allocate ratings, though no explanatory comment was
given, and another rated it category 4/‘neutral’, voicing concerns about the dead
vegetation.

All factors mentioned for Wetlands 1–9 are summarised in Appendix 12, enabling
comparison across all nine wetlands and demonstrating the range of factors considered
by managers while rating wetland health. In the summary, factors viewed either
positively or negatively in terms of wetland health were included, and ‘neutral’ factors
excluded as these were essentially ‘statements of fact’ and perceived neither positively
or negatively in terms of health.
Close analysis of the qualitative data used to compile Appendix 12 indicates that some
managers looked for particular indicator/s (e.g. soil health) in every wetland
photograph, and expressed their perspective on it where relevant. Extrapolating this idea
of a cohort of individuals seeking similar cues may explain why for some factors the
number of managers noting that particular factor was remarkably similar across multiple
wetlands, e.g. ‘fencing absent/ signs of grazing’ was noted by 12 participants each for
Wetlands 2, 6 and 8 (Appendix 12).
Along with other Wetland Rating Activity outcomes, the data provided in Appendix 12
is the basis for the findings presented in section 5.4.3, below, relating to the
identification and further summary of key indicators used by study participants to
determine wetland health.
5.4.3 Summary of Wetland Rating Activity results
A summary of the Wetland Rating Activity results is provided here, including a
synopsis of the key factors which influenced interviewees’ ratings choices for
Wetlands 1–9. These findings provide insight into the key indicators used by study
participants to determine wetland health.
Statistical analysis indicates that the interviewees were largely aligned in their
perceptions of what an ‘extremely healthy’ wetland looked like (e.g. Wetland 7 &
Wetland 9), when rating the nine wetland photographs (section 5.4.1). However, there
were some differences in the way managers rated the seven wetlands with ecological
integrity indices between 0 and 0.6 (1.0 being the highest possible EI index) (Ausseil et
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al., 2008; Table 22). Those seven wetland photographs all showed visible signs of
human development (including farming, exotic forestry, and urban development), with
the exception of Wetland 4 which appeared visually intact, was described as being in a
‘fairly unimpacted state’ (T11) and rated as ‘healthy’ to some degree by 86% of Wetland
Rating Activity participants.
The key factors mentioned by participants when viewing the photographs, presented in
section 5.4.2 and summarised in Appendix 12, show that managers were alert to visual
cues indicating wetland modification and development; 50–75% of managers mentioned
signs of modification for agriculture at one or more wetlands, including the presence of
large cleared pasture areas, riparian margins dominated by pasture grasses, exposed tree
stumps, and/or poor quality water. Most of the participants perceived from these visual
cues that nutrient-rich runoff was likely to be affecting those wetlands (Appendix 12).
Over a third of managers noted other development-related factors at one or more
wetlands, including hydrological modifications (drainage, water extraction, damming,
or ponding) and the presence/absence of pasture grasses and/or fencing; these were
viewed positively or negatively with regard to health, depending upon other factors, e.g.
grass blade length, extent of pugging (Appendix 12).
Conversely, managers looked for indicators of good health including the absence of
modification or development; two-thirds of managers made positive comments about
wetlands with thickly-vegetated native riparian margins, and at least one-third noted
positively the presence of native revegetation, riparian margins, specific native species
(e.g. ferns, mosses, forest trees), high altitude location (i.e. lower risk of adverse
impacts), potentially intact hydrology, and/or the absence of modification and, for
example, ‘outside negative influences’ (T1) at one or more wetlands (Appendix 12).
In addition, while some participants in the Wetland Rating Activity expressed negative
feelings including despair at the visual appearance of several of the wetlands, they
generally paired such comments with observations on the restoration potential of the
wetland, and/or management activities that needed to be undertaken, e.g. ‘…if that were
left on its own, it might self-heal’ (T7); ‘…there is still something to be done there…’
(T19).

Statistical analysis supports these conclusions drawn from the qualitative data.
Significant difference was found between the ratings allocated by participants to
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‘natural’ wetlands and those allocated to ‘farming’ wetlands (section 5.4.1, Figure 16 &
Table 23). This indicates that participants perceived the health of wetlands in
photographs containing visual evidence of farming quite differently from that of
wetlands pictured in their natural state. Similarly, there was significant statistical
difference between ratings allocated to ‘native’ wetlands and ‘exotic’ wetlands (section
5.4.1, Figure 17 & Table 23), suggesting that the extent of nativeness in wetland
vegetation influenced managers’ perceptions of wetland health.
In Table 33 (derived from the data in Appendix 12) below, a summary is provided of
the factors noted by at least one-third (nine or more) of the interviewees who
commented on the photographs during the Wetland Rating Activity; the factors are
grouped according to whether they were perceived negatively or positively by
interviewees; those most frequently mentioned are listed first.
Table 33. Summary of factors influencing at least one-third of managers’ ratings during the Wetland
Rating Activity.

Factor mentioned by
interviewees

Wetland for which
factor was noted
(No. of times factor
was noted by mgrs
for the wetland)**

Details*

Factors viewed negatively with regard to wetland health
Tree stumps visible
(negative)

Indicates forest clearance has occurred in past,
e.g. for agricultural land use.

Wetland 2 (24)

Nutrient-rich runoff likely
impacting wetland/ water
quality issues likely
(negative)

This assumption is made due to the visible
presence of factors such as agricultural/ urban/
other land uses in the catchment, large areas of
pasture grass in the wetland, and/or poor
condition or extent of riparian vegetation, all of
which are viewed negatively by managers re
potential impacts on water quality and
biodiversity.

Wetland 3 (6)
Wetland 4 (6)
Wetland 5 (total 21)
Wetland 6 (6)
Wetland 8 (4)

Water looks poor quality
(turbid/ ‘scungy’/
algae/scum present) and/or
likely contains sediment
(negative)

Viewed negatively re inappropriate land use in
catchment, threat to biodiversity, overall wetland
health & function, long-term viability of the
wetland (may silt up & disappear).

Wetland 3 (2)
Wetland 5 (2)
Wetland 6 (7)
Wetland 8 (21)

Vegetation clearance has
occurred/ poor extent of
‘naturalness’ or ‘native
cover’ (negative)

Open, cleared areas in riparian margin and/or
catchment indicate agricultural or other impacts
are potentially degrading wetland, e.g. land
clearance, fire, pest species invasion.

Wetland 1 (4)
Wetland 2 (6)
Wetland 3 (10)
Wetland 4 (past land
clearance, 4)
Wetland 6 (total 16)
Wetland 8 (13)

Fencing present (negative)

Indicates current grazing of stock in wetland,
viewed negatively re biodiversity, soil structure,
water quality, etc.

Wetland 1 (16)
Wetland 2 (1)
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Fencing absent/ signs of
grazing (negative)

Indicates grazing likely, taking into consideration
other factors incl. absence/poor condition of
riparian veg., chewed appearance of pasture
grass, presence of pugging, manure, birds
(geese), and/or agricultural land use in wider
catchment.

Wetland 2 (12)
Wetland 6 (12)
Wetland 8 (12)

Pasture grass to water’s
edge (negative)

Indicates poor riparian buffering, and/or grazing
possibly occurring. Viewed negatively re
biodiversity, habitat value, soil & water quality.

Wetland 2 (12)
Wetland 6 (12)
Wetland 8 (6)

Pasture grass
present/recovering
(negative)

Pasture grasses present, plants appear long, ungrazed; indicates current/recent grazing;
potentially impacts biodiversity, etc.

Wetland 1 (10)

Wetland and/or surrounding
catchment appears heavily
modified (negative)

Indicates potential degradation to wetland health
(e.g. biodiversity, nativeness, water quality) due
to agricultural/urban/other land uses.

Wetland 2 (6)
Wetland 5 (houses
present, 9)
Wetland 6 (1)
Wetland 8 (5)

Factors viewed positively with regard to wetland health
Thickly vegetated with
native plants/ nativedominated veg./ presence of
‘lots of vegetation’ (T4a)
(positive)

Even if ‘a little bit monocultural’ (T2), thick
growth of indigenous vegetation generally
viewed positively, e.g. nativeness, success of
revegetation efforts, absence of grazing.

Wetland 1 (1)
Wetland 3 (20) + 3
inferred from veg.
condition no current
grazing.
Wetland 4 (total 19)
Wetland 5 (9)
Wetland 9 (5)

‘no outside negative
influences apparent’ (T1)/
‘fairly unimpacted state’
(T11)/ few if any pollution
inputs (positive)

Overall appearance indicates few, if any, human
modifications or other negative impacts on
wetland; wetland may be little changed,
historically; wetland is at low risk of pollution
inputs or other degradation.

Wetland 4 (2)
Wetland 5 (2)
Wetland 7 (14)
Wetland 9 (total 18)

Native forest present
(positive)

e.g. kahikatea forest, viewed positively re
biodiversity, naturalness, nativeness, habitat
value.

Wetland 4 (14)
Wetland 7 (14)
Wetland 9 (11)

No water visible but
assumed present, hydrology
intact (positive)

No water visible but other factors such as type &
condition of veg. present, and ‘swampy
condition’ (T3) indicate intact hydrology. Viewed
positively re wetland health & function.

Wetland 4 (total 12)
Wetland 7 (10) + 1
mentioned likely
presence of peat.

Specific native plant species
present (e.g. ferns, mosses)
(positive)

Viewed positively re biodiversity, naturalness,
nativeness.

Wetland 7 (12)
Wetland 9 (7)

Birds present/likely present/
fauna habitat present
(positive)

Presence of birds and/or native habitat with
potentially high ecological value viewed
positively re biodiversity.

Wetland 3 (4)
Wetland 4 (1)
Wetland 5 (total 11)
Wetland 8 (2)

High diversity of indigenous
flora/fauna present/ likely
present (positive)

Presence/ likely presence of highly diverse
indigenous vegetation indicates likely presence of
comparatively diverse faunal populations; viewed
positively re biodiversity, habitat value &
wetland function.

Wetland 4 (2)
Wetland 7 (11)
Wetland 9 (3)

Some native revegetation
present (positive)

Indicates potentially healthy and/or rehabilitating
wetland; to determine which, managers consider
other factors incl. nativeness and condition of
vegetation, water quality, catchment land use,

Wetland 1 (10)
Wetland 2 (10)
Wetland 4 (3)
Wetland 5 (1)
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signs of presence/absence of pest species and/or
wildlife.

Wetland 6 (1)

High altitude/ sub-alpine or
alpine location (positive)

Considered alongside vegetation species &
structure as indicator of relative inaccessibility,
e.g. to humans, domestic animals, pest species;
likely few, if any, modifications/impacts.

Wetland 7 (1)
Wetland 9 (10)

Native vegetation
buffer/margin present
(positive)

Indicates potentially healthy and/or rehabilitating
wetland; to determine which, managers consider
other factors as listed above.

Wetland 1 (8)
Wetland 3 (9)

* The wetland-related impacts of particular factors (and potentially related factors) are presented here not
as an exhaustive list but rather as a brief summary of the key impacts and related factors
mentioned/inferred by managers while viewing photographs during the Wetland Rating Activity.
** Data collated from 31 interviewees; number in parentheses equals the number of occasions a factor
was noted as being positive/negative for the health of that particular wetland. It is an approximate
indicator only of the number of managers who mentioned each factor; most managers mentioned multiple
factors, and some related factors have been combined here and their associated numbers totalled. For full
details of the number of managers who mentioned each factor, refer to original tables for Wetlands 1–9
(supplementary Appendix 13).

The summary of themes presented in Table 33 provides an overview of key indicators
used by interviewees to assess the health of Wetlands 1–9; these related to:
 Human modification: type, proximity, extent, e.g. past/current land
clearance, presence/absence of pasture grasses, signs of agriculture and/or
urbanisation in catchment;
 Vegetation: nativeness, naturalness, condition and general appearance (e.g.
lush, chewed, affected by pugging), extent of vegetated riparian margins;
 Water: general appearance (e.g. presence/absence of scum/algae, colour),
likelihood of pollution inputs (particularly nutrients), presence/absence of
water or swampy condition, hydrology;
 Biodiversity: presence/absence of birds/wildlife, habitat value, likely
biodiversity of flora/fauna at the site;
 Location of the wetland, e.g. high altitude.
Additional information that participants said they would like to know about the
wetlands in order to assess health included the identity of some plant species present,
water quality and hydrology (e.g. depth, clarity, nutrient levels), land usage and
potential pollution sources in the catchment, and the presence/absence of native and/or
pest species including fish.
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5.5 Monitoring-related insights
In addition to the data collected during the Wetland Rating Activity (section 5.4), a
small amount of monitoring-related information was gleaned during interviews which
provides insights into the indicators used by managers to determine wetland health.
Interviewees with management responsibilities for wetlands at regional, catchment or
site-level were asked if they had any measures of health for their wetland/s and to
describe any monitoring activities being conducted at those sites. These data are
presented in full in Chapter 4, section 4.2.2; however, the responses of fourteen
managers included some assessment of health of the wetlands they were rehabilitating.
These assessments were all positive, i.e. wetland health was perceived to be improving.
These managers’ assessments were based upon primarily informal observations of
indicators such as species diversity, presence of native vegetation or fauna (e.g. birds,
eels, native fish, aquatic invertebrates), water quality (e.g. improved clarity, absence of
algae/scum), and reduced numbers/absence of pest species (e.g. exotic fish, excessive
numbers of mosquitoes).
One interviewee spoke of complexities in the language concerning wetland health,
citing the example of ‘a very substantial wetland’ (T15) which ‘has been described by
the Environment Court as ‘dead’’ (T15), and stating:
‘…[that’s] actually completely wrong, in ecological terms, it’s actually very
much alive, in fact it’s far too alive, it’s hyper, super trophic in its trophic status
which means it’s got lots of nutrients there and it produces huge amounts of
certain biota but […] no one would say it’s ecologically healthy.’ (T30)
In this case, a wetland producing large quantities of algae and other ‘biota’ was
considered by the manager to be ‘alive’ but unhealthy.
On a related issue, discussing practical indicators of water quality that could potentially
be used by lay people, one interviewee with a scientific background suggested the
following:
‘…if you’ve got a wetland that is not healthy, in bad condition and you’ve got
scum and (laughs) blue-green algae, toxic blooms, you know, and people are not
going to use it [the wetland or waterway] – or if they are going to use it, they’re
going to get sick […] just simple things [indicators] like... […] ‘there’s floating
mats of scum and slime, and then if you go in and fish, your outfit smells, you
know, and the dog stinks when he goes in!’ To me, I mean, that’s so much more
useful than [indicators such as]‘periphyton level of 0.05 to point… [fades out]’ I
mean, I don’t even know what that is!’ (T18)
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In summary, the wetland health indicators spoken of by interviewees in the context of
wetland management were primarily informal observations including presence/absence
of flora and fauna species, water quality indicators such as improved clarity and absence
of algae/scum, and reduced numbers/absence of pest species. These are compatible with
the indicators used by or desired by the Wetland Rating Activity participants
(section 5.4.3).
The monitoring-related data are discussed in more detail in Chapter 6, section 6.7, as
they contribute to the wetland management component of this study.
The following section considers the potential relationships between the education level
of interviewees and the ratings they assigned during the Wetland Rating Activity.
5.6 Relationship between educational level of interviewees and wetland
health ratings
In their biennial study of public perceptions of the environment in NZ, Hughey et al.
(2010) reported a high level of participation in many environmental activities among
New Zealanders surveyed, and noted that participation in environmental organisations
and restoration activities was highest among people with high (e.g. tertiary) levels of
education. In order to explore whether education levels among interviewees in this
study may have influenced their ratings of wetland health, the 28 interviewees who
completed the Wetland Rating Activity were grouped according to education level;
‘NT’, non-tertiary (high school education, 8 in total); ‘T’, tertiary (diploma, degree,
post-graduate diploma, 8 in total); and ‘HT’, high tertiary (Masters, PhD, 12 in total);
and the log-transformed data compared.
The analysis showed no statistical difference between the ratings given by people
classified as ‘T’ (tertiary-educated) and ‘HT’ (high tertiary-educated). ‘NT’ (nontertiary educated) participants’ ratings did stand out as different, particularly four
interviewees who, upon further investigation of the demographic data, were identified
as two farming couples managing wetland sites on their farms.
The responses of another three non-tertiary educated interviewees (wetland site
managers for many years, including one farmer) were barely distinguishable from those
of tertiary-educated participants. As these three are wetland site managers, including
one farmer, who have been working on wetland issues for many years, it is possible that
a convergence of perceptions may have occurred irrespective of education level, due to
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their long-term experience in wetland management and extensive exposure to the ideas
and knowledge of others working in wetland restoration and research. Brief analysis of
the qualitative interview data indicated that these interviewees were familiar with
technical and scientific wetland-related concepts and terms (they used wetland
descriptors such as ‘estuarine’, ‘swamp forest’ and ‘mountain tarn’, and referred to
‘edge vegetation’ and wetland recharge); however, these some of these terms were also
used by the other non-tertiary educated interviewees.
In order to fully understand the relationship between education level of managers and
wetland health ratings, further research would be required using a larger sample size and
increased representation of non-tertiary and early tertiary-educated wetland managers.

This chapter has presented the study findings pertaining to Research Sub-Question 2
and provided some initial discussion of key points. The following chapter presents the
study findings which address Research Sub-Question 3 (Chapter 6). The key indicators
used by managers to determine wetland health are further discussed in the Discussion
and Conclusions chapter (Chapter 7), with links drawn between the findings pertaining
to the research sub-questions and the overarching research question addressed by this
study.
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6. Results: Past and current management and monitoring
practices for wetlands
This section presents study findings which address the Research Sub-question, ‘What
are the past and current management and monitoring practices for wetlands?’ The term
‘management practices’ was explored in terms of ‘who’ was conducting ‘what’
management activities, ‘where’, and ‘when’. Wetland managers were asked how their
work related to wetlands and invited to discuss their experiences including any issues
impacting their wetland management and/or monitoring efforts, e.g. resources
availability, governance and legislation, societal challenges. Managers were also asked
about their goals for management and/or monitoring, in order to understand some of the
reasoning – the ‘why’ – behind current wetland management and monitoring practices.
If managers received income from wetland-related products or services, they were asked
about the source/s of the income (e.g. grazing, hunting, ecotourism); this provided
qualitative information about wetland use across NZ, and added depth to the study
findings concerning wetland management practices.
During the interviews, some managers mentioned changes they had observed in wetland
management practices and policies during their lifetime. While not a key focus of the
interviews, these data provide individual perspectives of change across various scales
and regions. They are considered here alongside data from the analysis of media and
published literature on management-related topics including government agency
interactions with managers, wetland-related legislation and policy, and governance of
wetlands. Some brief discussion of study findings in relation to the study objectives is
provided to ensure clarity and cohesiveness.
Further discussion of the findings of this study in relation to the Research Question and
four sub-questions is provided in Chapter 7.
6.1 Current management practices
Information concerning wetland management practices currently being undertaken in
NZ was obtained through interviews, survey and media analysis.
Of the 71 media articles analysed, 23 referred to some aspect of wetland/waterway
management (see Appendix 8) as shown by the results presented in Table 34.
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Table 34. Wetland management-related topics covered in media articles analysed for this study.*
Management topic

No. articles in
which topic
mentioned*

Notes

River management

12 articles

Poor health status (5 articles), revegetation of
riparian corridors (3), water over-allocation (2),
in-stream weed control (1) & whitebaiting
regulations (1)

Farm runoff

8 articles

Incl. management techniques to reduce nutrient
runoff from farms to waterways; RMA consent
infringements by farmers (reportedly the
highest rate of any industry); National
government’s Strategy for Sustainable Dairy
Farming 2013–2020

State of Environment reporting by
central government

2 articles

Incl. reduction in role of Parliamentary
Commissioner for the Environment

Treatment of dairy factory
wastewater

1 article

New technology applied

* Data collated from 23 newspaper articles (of total 71)

The data in Table 34 indicates that the health and management of rivers featured
strongly in the wetland-related media articles analysed for this study. There was also an
overall theme of concern throughout the articles on farm management of wetlands and
waterways, particularly regarding nutrient pollution and management of water runoff on
farms.
During the interviews and survey conducted for this study, participants personally
involved in managing wetland site/s were asked about management activities being
undertaken at the site/s either by themselves or in collaboration with others. Twentyfour (approximately 70%) of the interviewees were involved in managing wetlands at
site-level. The type and level of management activities being conducted differed widely
across sites; however, key activities being undertaken included control of weeds and/or
pest animal species, exclusion of herbivores, restoration planting of natives,
management of water quality and hydrology, erosion and siltation control.
Thirty (of total 34) survey respondents reported conducting weed and pest control,
fencing, and erosion/siltation/pollution management. Survey respondents listed
additional activities, i.e. managing water quality, flow, and ‘minimising groundwater
level drawdown […] due to abstraction’ (P5) (total 3 respondents); managing
219

recreational and public access (1); controlling fish passage (1); bird culling during
hunting season (1); and ‘educational or public awareness issues’ (P33) (1).
In Table 35, below, a summary is provided of the management activities being
conducted by all study participants. Some participants were involved in baseline and/or
ongoing wetland monitoring activities; these are reported in detail in section 6.7. Table
35 is arranged with the key management activities being conducted by the most
managers positioned above the activities conducted by fewer managers. An exception
has been made in the case of riparian weed control (spraying) and riparian weed control
(manual removal), which are positioned together for ease of reference.
Table 35. Key management activities being undertaken by study participants managing wetland/s at
site-level.*
Management activity

No. participants who
mentioned it*

Notes

Revegetation (native species only)

24 (80%) survey partic.
+ 24 (100%)
interviewees

Includes total 7 revegetating with native
& non-native spp. (across multiple
sites); 1 revegetating with non-native
spp.

Riparian weed control
(spraying)

24 (80%) survey partic.
+ 16 (67%)
interviewees

Incl. total 20 who use both spraying &
manual control methods

Riparian weed control
(manual removal)

22 (92%) survey partic.
+ 10 (42%)
interviewees

Incl. total 12 who use manual methods
only (e.g. mowing grasses, removing
weeds incl. aquatic weeds by hand)

Pest animal control

22 (73%) survey partic.
+ 16 (67%)
interviewees

Methods incl. traps, bait stations, aerial
poisoning (1080) &/or shooting to cull
rats, mustelids, possums, rabbits,
hedgehogs, cats, deer, ducks &/or fish

Fencing

19 (63%) survey partic.
+ 17 (70%)
interviewees

1 fully predator-proof fence; most other
sites fenced to exclude livestock

Stock removal

15 (50%) survey partic.
+ 16 (67%)
interviewees

Stock (esp. cattle) excluded from
wetland/waterway; some margins
lightly grazed for weed control, drought
fodder

Reintroducing native birds/animals

8 (27%) survey partic.
+ 16 (67%)
interviewees

Most involved native spp. naturally
recolonising rehabilitated site/s

Managing water
(e.g. hydrology, water quality)

3 (10%) survey partic.
+ 19 (79%)
interviewees

Incl. control structures (e.g. installing
weir, culvert) and/or farm management
practices (e.g. reducing fertiliser use)

Educational/public awareness
activities

1 survey partic. +

Plus additional 6 interviewees who
manage wetlands at other than site-level
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(e.g. aimed at public, farmers,
hunters)

18 (75%) interviewees

(total 24, 69% of all 35 interviewees)

Erosion control

7 (23%) survey partic.
+ 6 (25%) interviewees

Incl. installing boardwalks, growing
grasses & ‘bank holder’ (T10a)
vegetation

Aquatic weed control
(on/underwater)

7 (23%) survey partic.
+ 5 (21%) interviewees

Incl. manual clearing of excessive
vegetation in marshes, streams

Establishing long-term protection
from development
(e.g. legal covenant)

12 (50%) interviewees

Incl. DOC/QEII Trust covenants (7) /
kawenata** (2), Māori Trust (1), DOC
land exchange (2)

Involvement with volunteers

10 (42%) interviewees

e.g. to assist with revegetation, pest
control, community-based monitoring

Pollution/nutrient control
(artificial wetlands)

7 (23%) survey partic.
+ 3 (12%) interviewees

Incl. artificial wetlands for nutrient
control on-farm, water storage for
irrigation

Silt traps

7 (23%) survey partic.
+ 3 (12%) interviewees

Traps collect fine silts originating from
farms upstream, need regular
maintenance

Seasonal hunting of waterfowl
(Incl. ‘bird culling’ (P34))

1 survey partic. +
8 (33%) interviewees

Incl. personal hobby (5); allow hunters
onto private land to control exotic spp.
(2); traditional Māori food-gathering (2)

Conduct minor/major earthworks

6 (25%) interviewees

e.g. alter pond margins & open water
extent, remove vegetation, form access
tracks to facilitate ongoing management

Pest animal control
(predator-proof fence)

4 (13%) survey partic.
+ 1 interviewee

1 site excludes all predators; unclear
which predators excluded at other sites

Controlling/assisting fish passage

1 survey partic. +
4 (13%) interviewees

Incl. efforts to assist fish passage into
wetland (3); exclude pest fish (1)

Managing recreational & public
access (e.g. for educational
purposes, fishing)

1 survey partic. +
4 (13%) interviewees

Does not incl. government/council staff
managing public parks, conservation
lands

Prescribed burning
(very small, 2 sq. metre areas)

1 interviewee

As part of management plan for
endangered native plant spp.

* Data collated from 24 interviewees (of total 35) & 30 survey respondents (of total 34)
** Māori term for ‘covenant’ (see Chapter 1, Table 1).

Eighty to 100 percent of study participants managing wetlands at site-level were
conducting revegetation (predominantly with native species) and riparian weed control
including spot spraying, aerial spraying, cutting and pasting, regular mowing and/or
removing weeds by hand (Table 35). Most interviewees and over 25% of survey
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respondents said revegetation efforts were resulting in natural recolonisation of native
animals and birds (including some aquatic species) at their wetland sites.
Fifty to 75% of site managers had removed stock, installed fencing to control stock
and/or predators, and/or controlled pest animals in and around wetlands using a range of
methods, from on-farm/community trapping and baiting efforts through to aerial drops
of 1080 poison over large areas of land. Rats, possums, mustelids (e.g. stoats and
weasels) and feral cats were the animals most-targeted by managers. Approximately a
third of managers, mostly farmers, regularly hunted or arranged for others to hunt
rabbits, exotic wildfowl and/or deer.
The following quotes provide a range of study participants’ responses concerning the
above management activities:
‘That’s the sedge, that’s really good at sucking up nitrogen, […] so you see
they’re almost touching each other? Right round the edge? And over the water.
They’ll come [grow] right over and stop that weed growing, hopefully. That’s
the idea, anyway.’ (T24)
‘…[fencing] has made our farm management quite a bit easier, because
when we came here the lake wasn’t fenced off. And, you know, cattle would get
in there…’ / T20b: ‘Yeah, every time.’ / T20a: ‘And they’d go in for a drink and to
stand under the willows and get some shade, and then they’d get stuck and… it
was a bit of a mission to get them out.’ (T20a & T20b)
T20a:

‘…we do a whole lot of sites but we have a specific operational programme of
work that we do in those [regional council-managed] areas. […] Predator
control is a good one. Possum control, and weed control, and fencing are the
main things that can be done. […] And then for weed control, it’s normally a
species-specific focus, looking at where the weed infestations are, and how to
manage those infestations to protect the values of the site.’ (T12)
Water quality and/or hydrology management was being conducted by 75% of
interviewees and 10% of survey participants; the discrepancy in these numbers may
relate to survey participants’ interpretation of the phrase ‘managing water’ in the
management activities checklist in the survey (see Appendix 7, Survey). Most
interviewees reported using water control structures such as weirs or culverts to alter
water levels, in most cases to reinstate a more natural hydrological regime to degraded
sites. Several farmers said they had installed silt traps, controlled stock access, and/or
reduced on-farm fertiliser use to improve water quality in revegetated on-farm wetlands.
Approximately 70% of interviewees were also conducting wetland-related educational
and/or public awareness activities (Table 35); these ranged from the passive provision
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of reading material to informal talks, open days, workshops, courses and/or interpretive
displays variously targeting the general public (10 interviewees), farmers/land managers
(8), visitors to rehabilitated wetland site/s including school children (5), tertiary students
(5), farm staff (2) and/or hunters (2); the following comments are representative of the
range of responses:
‘If you can bring [children] here, get them excited about what’s here, even if it’s
giving them a net and scooping something out of the water and getting a
connection […] it’s giving them that practical ability to connect with what
you’ve got here and using it as an outside, outdoor classroom.’ (T16b)
‘We get an awful lot of literature about keeping the waterways clear. Oh
yeah, a lot…’ / T20b: ‘And it goes to the cowshed. There’s a smoko room over
there and they can sit down and read it with their cup of tea.’ / T20a: ‘Oh, yeah,
the lake and the waterways are just part of the induction period that we put the
staff through. Mm, so they’re very aware of it. And they appreciate it.’ (T20a &
T20a:

T20b)

‘Well, the challenge is making the [postgraduate] courses accessible to a range
of people. […] you don’t appreciate that people have been trained very
narrowly, and things you take for granted that people will know, they don’t
know. So we’ve now got a suite of readings to try and give people some of the
basic background terminology and references…’ (T21)
A large number of study participants (25–50% of interviewees) reported being involved
in other activities such as establishing legal protection over wetland sites to safeguard
them from development, working alongside and/or coordinating volunteers (e.g. to
conduct revegetation, weed and pest control tasks), and conducting earthworks at
wetland site/s for a range of purposes (Table 35).
Over 30% of interviewees were engaged in the seasonal hunting of waterfowl; two
mentioned this activity in the context of traditional use of a wetland food resource.
In summary, the study participants were conducting a wide range of wetland
management activities, from practical work such as fencing, revegetation and weed
control, through to wetland-related public awareness and educational activities. Almost
all site managers were undertaking revegetation and weed control. Most had also
removed stock, and were controlling pest animals using a range of methods. Threequarters of interviewees were engaged in some form of water quality and hydrology
management. Seventy-percent were involved in educating others and/or raising public
awareness about wetlands.
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In describing these diverse activities, some interviewees gave practical details
concerning their revegetation and weed control efforts, and/or improvement of
biodiversity at wetland sites. Key quotes containing practical management advice are
provided in Appendix 9 as supplementary information for the benefit of wetland site
managers and other interested persons.
During the interviews, participants were also asked if they had established any short
and/or long term management-related goals (see Appendix 2, Interview guide).
Managers’ responses concerning wetland management goals are presented in the
following section.
6.2 Management goals
Wetland management goals elicited from study participants through interviews and
survey responses have been broadly grouped and presented in Table 36, with some
goals described in more detail below. As most survey respondents and all but one
interviewee expressed multiple goals for their wetland site/catchment/region, the
majority of managers contributed to multiple categories in Table 36.
It should be noted that management goals are presented exactly as they were described
during interviews or in survey responses; these may not comprehensively match the
goals for a particular project or site as described in documentation developed by the
stakeholders. Nonetheless, these data provide insight into managers’ goals and/or
visions for their wetland/s. In some cases, the study interview was the first time
management goals had been voiced or recorded by the manager/s.
Table 36. Summary of management goals expressed by study participants.
Category to which goal relates

No. participants who
mentioned it*

Notes

Enhance native biodiversity

21 (78%) interviewees
+ 20 (67%) survey
partic.

Mostly through revegetation efforts &
natural recolonisation by native spp.

Education/raising awareness of
wetlands

13 (48%) interviewees
+ 3 survey partic.

In most cases using wetland site as ‘a
showpiece’ (T7) for educational
purposes

Protect wetland from development /
prevent wetland loss

13 (48%) interviewees
+ 1 survey partic.

Incl. establishing covenants; also incl. 2
who wish to ‘stop degradation’ (T25)

Protect existing values/habitat

10 (37%) interviewees
+ 3 survey partic.

Incl. ‘to keep our pristine areas
pristine’ (T25); ‘look after taonga
species’ (T5)
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Enhance outcomes for particular
species

12 (44%) interviewees
+ 1 survey partic.

Incl. fern bird, brown teal, eel (tuna),
aquatic macrophytes, gamebird spp.

Maintain/improve water quality

4 interviewees + 7
survey partic.

Incl. reducing sediment and/or nutrient
inputs

Māori cultural and/or comanagement aspirations

6 interviewees + 5
survey partic.

Incl. ‘restoration for traditional use and
values’ (T18); creating a ‘tribal space’
(T5)

Control weeds

9 (33%) interviewees +
3 survey partic.

Incl. infestations of willow, exotic
grasses, hornwort (aquatic weed)

Rehabilitate adjacent sites / enhance
wetland extent

8 (30%) interviewees +
1 survey partic.

e.g. goal to extend restoration efforts to
include nearby/assoc.
wetlands/waterways

Encourage community involvement

7 (26%) interviewees +
2 survey partic.

Incl. to assist with planting, research,
weed & pest control; inspire other land
owners

Restore/stabilise hydrology

6 interviewees

Incl. improving/stabilising water levels

Restore ecological functioning

3 interviewees + 3
survey partic.

Incl. ‘restoring […] natural processes’
(T12); ‘restoring ecological function’
(P10)

Research

2 interviewees + 2
survey participants

Incl. research relating to ‘ecosystem
functions’ (P22), ‘effectiveness of
constructed wetlands’ (P25), wetland
inventory, weed/pest control &
restoration

Exclude livestock and/or dogs

2 interviewees + 1
survey partic.

Incl. for practical reasons (stock getting
trapped in mud, dogs suffering eczema)

Various categories (refer to Notes)

1 study participant for
each category

Mitigate effects of hydropower
generation; Limit urban growth;
Restore wetland/ waterway
connectivity; Control fish passage;
Provide recreational access

* Data collated from 27 interviewees (of total 35) & 30 survey respondents (of total 34)

Extra to the information provided in Table 36, eight interviewees mentioned high level,
non-site-based goals which aimed generally to improve the protection of wetlands, e.g.
at national-scale, and to increase knowledge/awareness of wetland values among the NZ
public.
During the interviews, managers were asked about their goals for wetland management
at site-level, on-farm, or more broadly, according to the manager’s area of
responsibility, e.g. within a catchment or region. Most managers spoke of goals they
had set from the beginning of their project/s. Some also provided information about
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goals they later developed, e.g. as they gained more knowledge, or as their wetland
restoration efforts evolved.
Almost 80% of interviewees described goals relating to the enhancement of native
biodiversity at site-level and/or within the catchment (Table 36). Similarly, almost 70%
of survey respondents expressed nativeness-related goals for their wetland site/s. Two
survey respondents used the term ‘pre-European’ when expressing their goals, an
indication of their desired restoration outcome. Several others expressed their vision for
their site/s, e.g. ‘to turn a paddock into a wetland forest’ (T13a); ‘we want it to have a
vibrant ecosystem’ (T3). Most interviewees focussed on enhancing outcomes for native
species (Table 36), however three managers referred to game birds and/or recreational
fish species such as trout. One survey respondent noted that despite ongoing efforts to
control pests (rats and possums), the location of their wetland presented a barrier to one
potential nativeness goal:
‘Reintroduction of native fauna no longer present is not a viable option as we
are in the middle of an urban area’ (P29).
Some interviewees’ goals had evolved over time. Two site managers said enhancing
native biodiversity had been their initial focus, i.e. ‘getting some birds back into the
area’ (T16a), and this had evolved over thirty years to become ‘much more reservefocussed and looked at the whole ecosystem’ (T16a), the overarching aim now being to
‘preserve NZ native flora and fauna’ (T16b). Two farm co-managers said that their initial
goal for an on-farm wetland was to ‘save the lake’ (T10a) and ‘to turn it around’ (T10a);
this had led them to undertake years of willow control and revegetation efforts. As their
knowledge and understanding of the ecosystem grew, they undertook other activities
such as establishing buffer zones and creating silt traps to protect native vegetation and
water quality. In time, new goals had emerged, including: ‘to set an example to farmers
upstream’ (T10a) and to ‘save more lakes’ (T10a).
When asked about his initial goals for converting a muddy paddock into native wetland
habitat, one farmer said, ‘Well, it just wanted to be a wetland’ (T7). This interviewee
explained, ‘my idea evolved once I decided to buy it […] I’ve been trying create habitat
and to encourage habitat’ (T7). This manager described their vision for the site as: ‘that
it be as it was 125, 130 years ago. In other words, a wetland with canopy trees in it’
(T7).
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Several other study participants expressed nativeness-related goals or desires for the
future, e.g. ‘If we could afford to do a mainland island [with ‘hot wire fence’ (T13a)], we
could introduce a whole suite of species’ (T13a).

In most cases, goals to enhance nativeness were linked to other objectives. These
included wetland-related education, convenanting of the site, the improvement of water
quality, ‘wildlife management’ (P14), and the creation of open water areas, e.g. ‘a
cabbage tree (te Kouka) forest around open water ponds’ (P19). Cultural goals relating
to the customary use of wetlands and restoration of ‘the relationships between iwi and
hapū and the natural and cultural landscape’ (P9) were also expressed. Five survey
respondents expressed such goals as follows: ‘covenanting with QE2 Trust’ (P28);
‘improved customary use and traditional knowledge of biodiversity’ (P34); and ‘to
restore as mahinga kai’ (P30).
In total, eleven study participants expressed cultural-related goals for their sites (Table
36), including one who reported ‘working with local iwi’ (P21). Cultural goals noted by
interviewees included: to ‘bring back the mauri’ (T18); to ‘reconnect people’ to the
‘cultural resource for the tribe’ including tuna (eels) and whitebait (T13b); to ‘look after
taonga species’ while ‘creating a tribal space’ (T5); and ‘enhancing the use of iwi
knowledge in wetland management’ (T29). One interviewee said:
‘…the restoration itself is just a means to an end, which is more the human
activity that’s still able to be undertaken in that space.’ (T5)
Over a third of interviewees expressed goals to protect current wetland values either at
sites which were relatively undisturbed, e.g. ‘a reserve for the plants and animals that
were here, a safe place for them’ (T16a); or as an overarching goal applied across a
wider area, e.g. ‘protect and enhance wetlands in the catchment’ (T9).
A similar number of study participants expressed goals relating to the improvement of
water quality (Table 36). This included one survey respondent working with constructed
wetlands and sedimentation ponds, who stated primary goals as:

‘attenuation of

sediment, nitrogen and phosphorus, as well as providing supplementary habitat for
aquatic communities’ (P25).

Almost half of interviewees mentioned goals relating to education and/or raising
awareness about wetlands and wetland issues; relevant comments included the
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following: ‘I’d like that it [the wetland] becomes more of a showpiece... put a board up,
maybe a couple of telescopes or something like that’ (T7); ‘to set an example to farmers
upstream’ (T10a). One manager said that education had been a key initial goal four
decades years prior, when seeking a site to rehabilitate: ‘we thought the ideal place to
take the education of conservation values and environmental issues was into the
environment’ (T16a). This manager co-established an environmental Trust and aimed to
supply visitors to the wetland with ‘information which would help them make wise
decisions’ (T16a). Forty years on, one of the Trust’s key goals was now to be ‘involved
in outdoor education’ (T16b).

In summary, a wide variety of wetland management goals were expressed by study
participants (Table 36). Most described site-level goals, however almost a quarter of the
interviewees related high-level goals aimed at improving wetland protection nationally,
and raising awareness among the NZ public of wetland values and issues. Site
managers’ goals primarily related to the enhancement of native biodiversity.
Approximately a third of managers also expressed goals relating to the improvement of
water quality, protection of current wetland values, and/or cultural goals, including the
reconnection of people with tribal spaces, taonga species and customary food resources.
Almost half of the interviewees expressed goals relating to wetland education and/or
raising public awareness of wetlands and wetland issues. Some interviewees noted that
their wetland management goals had evolved over time, e.g. as their knowledge grew.
Further detail about managers’ experiences in developing their wetland management
goals are provided in section 6.3.
6.3 Developing management goals
Ten study participants spoke about the process of developing wetland management
goals. These included a regional council employee who said:
‘...if you’re looking to manage, create healthy wetlands then you need to know
what that looks like and how you’re going to get there...’ (T8)
Within this context, one interviewee gave the following overarching perspective on
restoration goals:
‘Restoration, we should be achieving something, we should be putting ourselves
out of a job to a certain degree, and that would allow us to move on.’ (T29)
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Of the eleven managers who expressed goals relating to Māori co-management or
cultural aspirations, one explained that wetland management goals at their Trust-owned
site were developed with ‘tribal goals’ (T5) in mind:
‘[The Trust’s] management goal is basically to ensure that the lake is retained
for future generations. So it’s there as a space to really consolidate our hapu
identity… and it’s also a place that brings our people back because a lot of us
are dispersed so it’s about being the centre of our community. […] our marae is
there, we bury our people around there as well, so it’s about creating a, I guess
a tribal space? And that means that the way we manage it has to be underpinned
by our tribal goals and our own what we call ‘tikanga’ or rules or principles
around how we should be relating to environmental spaces...’ (T5)
Five interviewees spoke of a need to develop achievable goals for restoration in the
highly-modified landscapes of today; their comments included:
‘…it’s a case of saying, ‘Well, what are we trying to achieve here, and can we
do that?’’ (T30)
‘…you’re trying to protect something that you’ll never get back to 100%
natural. So you’re really creating something else, which is good, but it’s still not
what it was. […] it’s still creating habitat […] Exotic grasses; inangas
[whitebait] can still spawn on just paddock grass if there’s no stock access so
therefore that’s still a good asset, you know? It’s still a habitat.’ (T25)
Similarly, one interviewee stated that managers working collaboratively at catchmentlevel should ensure that goals were achievable before they adopted them, as unrealistic
expectations would affect stakeholders such as farmers within the catchment:
‘...if those goals are unachievable, but worse, unrealistic, they’re actually not
true goals. Then you’re setting yourself up for failure and you’re making it
impossible for those farmers to roughly do what’s right [...] they can’t achieve
your expectations because those expectations were built on fabric that wasn’t
soundly made.’ (T15)
One interviewee working across multiple wetland sites and with multiple landholders
had related concerns, as follows: ‘we don’t want people to take on a goal that’s
unachievable’ (T30); ‘it’s fundamentally about goals, being clear about what goals are,
being realistic about what goals are…’ (T30). One survey participant similarly
commented that management goals could be ‘a bit theoretical’ (P33), and that ‘seldom
are all objectives being managed for at one site. For example, if there is inadequate
water or if it is of insufficient quality it may be unsuitable for some intentions’ (P33).
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Two managers drew links between the development of management goals and
monitoring efforts, as follows:
‘[what we want] to do inside the fence is eradicate [predators]. It’s pretty simple,
we want zero. Outside the fence […] we don’t have a set target but certainly
[want] a reduction so it probably would be more important to use tools that
would help you look at relative abundance rather than sort of ‘yes/no’...’ (T2)
‘Why we are monitoring here is, […] it’s sort of a means to an end, and if you’re
unsure of what that end is, but everyone agrees on the indicators that we want to
see improve and the others that we want to see drop down, then the sum of that
may well be your goal.’ (T15)
The latter manager (T15) proposed that monitoring agreed wetland indicators could
assist stakeholders to determine the progress of restoration efforts, particularly if
overarching goal/s had not yet been agreed: ‘through monitoring those indicators, we’ll
know pretty much how we’re heading towards any combination of those [monitoringrelated aims], in the absence of a totally unifying goal’ (T15).
Several interviewees noted that the development of wetland management goals was an
evolving process:
[Interviewer asks: ‘So, when you started, what was your goal?’] ‘Oh, I wasn’t
sure! (laughter) That’s a good question. You could ask me why I bought it! […]
It did have some potential, and I thought it was a good thing to spend my
[relative’s] legacy on. […] my introduction to native flora and fauna was
through her efforts, I suppose, really. So that seemed like a good idea. As for
knowing what I was letting myself in for, no, I didn’t have a very clear idea […]
I s’pose my idea evolved once I decided to buy it. (laughs) And I knew I had to
create as much habitat as I could. And then I decided I’d go up through here a
bit further [indicating area on map].’ (T7)
‘...we set ten goals and they were the same ten goals for every site. But they
didn’t actually have specific targets next to them, and this has been one of the
things we’ve been debating over the past few years. [...] we’ve always said,
‘Let’s reduce weed extent’, and we have done that, we have reduced weed extent
and at each site identified, ‘These four weeds we are going to reduce the extent
of.’ But we are now saying, ‘But to what level, complete eradication or just low
abundance?’ Getting quite specific about the goal we are trying to achieve.’
(T29)

The latter interviewee (T29) perceived that a lack of site-level, baseline data meant that
it was difficult to develop specific targets at the beginning of the project:
‘...for the first three years we couldn’t actually put any numbers on the table
because we didn’t even know what water quality within the system was even
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doing. [...] So, for any restoration group it’s really difficult to come up and give
yourself an objective straight away, without understanding what’s actually
happening in the first place.’ (T29)
In summary, the study participants considered various factors in the development of
wetland management goals, including tribal goals and cultural aspirations, future vision
for the wetland, i.e. what a healthy wetland ‘looks like and how you’re going to get
there’ (T8), the achievability of the goals, and suitability for the site. Several
interviewees said that the development of management goals was an evolving process,
while several others drew links between the development of goals and baseline data or
monitoring efforts.
Further to these findings on the development of wetland management goals, managers’
perspectives on the achievement of goals are presented in the following section.
6.4 Achieving management goals
Twenty interviewees and 32 survey participants provided information about the
achievement of wetland management goals.
In the survey, a checklist of potential factors assisting managers to reach their goals was
provided to respondents, along with space to type additional comment (see Appendix 7,
Survey). The survey participants were asked to complete the checklist and/or provide
notes describing the major factors assisting them in reaching their wetland management
goals; Figure 27 contains a summary of participants’ responses to the checklist.
Figure 27. Key factors assisting survey respondents in reaching their management goals.
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Almost 80% of respondents said the availability of funding was a major factor assisting
them to achieve management goals (Figure 27). ‘Time’ and/or ‘expertise/professional
advice’ each assisted over half of the participants. Around 40% of participants selected
the key factors, ‘knowledge about major issues’, ‘community participation’, and/or
‘motivation’. In completing this survey question, one respondent noted, ‘But not enough
of most of these!’ (P3).
Additional factors mentioned by survey respondents as contributing to their success
were: resource consenting, ‘landowner willingness and contribution’ (P26), availability
of resources, ‘agreement from agencies/neighbours/funders for actions’ (P33), and ‘good
knowledge by statutory managers (councils) of importance/values of wetlands and their
maintenance, enhancement and protection’ (P7).

Interviewees were not specifically asked about the factors contributing to their success
in achieving wetland management goals; however, in results similar to the survey
responses, over 80% of interviewees made some mention of receiving and/or
distributing funding, training, expert advice (e.g. from non-government organisations,
scientists), and/or assistance from community volunteers. A total of 14 interviewees
spoke positively about the direct involvement of iwi in wetland management at policysetting/strategic level (9 interviewees) and/or on-ground wetland management (7).
Similarly, a third of interviewees mentioned personal motivation, time, and/or
‘knowledge about major issues’ in conjunction with the achievement of management
goals. Eleven interviewees (mostly researchers, council staff and policy makers)
associated the provision of some funding to wetland managers (including farmers) with
successful regional management/restoration outcomes; one interviewee described this as
follows:
‘[the Fund] doesn’t cover all of the costs [of restoration] but because it can
contribute, and you’re talking about, then, allocation of positive money rather
than implementing regulatory approaches, it’s changed the whole attitude
towards biodiversity management. And things cost money.’ (T21)

Interviewees also spoke of strategies and actions which contributed to their success in
achieving wetland management goals. Table 37 (overleaf) contains examples of
strategies employed by managers in achieving their goals, categorised for ease of
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reference in accordance with the key goal categories developed for Table 36
(section 6.2).
Table 37. Examples of strategies being undertaken by interviewees in order to achieve their wetland
management goals.*
Category to which goal relates

Key quote/s**

Enhance native biodiversity

‘[The restoration] was done in a very careful, managed way. Like
every time you make a managed change, there’s some species at
risk, some species benefit. And we’ve been very cautious in the
way that we’ve done it.’ (T16a)

Education/raising awareness of
wetlands

‘…we opened up areas in the peat […] for that process to work
through again, from the open water to the raupo, to the edges,
you know, being established and vegetation building up, and
building up the soil and reclaiming the land. […] It’s not exactly
natural, but we’ve tried to establish an area where this natural
process can progress and can be seen and people can actually
see it happening.’ (T16a)

Protect wetland from development /
prevent wetland loss

‘…the Acclimatisation Societies […] started buying up swamps
[…] when they were being developed, back in the 1940’s, but they
now have two and a half thousand hectares of swamps that
they’ve bought up over the years and now manage as wildlife
management areas and, of course, yes, they’re interested in ducks
and swans and things that they can go and hunt but they’re also
interested in bitterns and crakes and all those other things […]
you don’t get good populations of waterfowl to hunt unless you’ve
got habitat for them to live in.’ (T30)

Protect existing values/habitat

‘I’ve done assessments of the wetlands either in the field or on
desktop and I can go to the [district councils] and I can say,
‘These are the ones in your area that we’ve worked on and this is
what we know about them, here’s lots of information,’ but I can
also say, ‘Well, here’s some that’s on your land and we’ve
identified it as having significant values or we think it’s
outstanding and here’s what we want to do with that...’’ (T8)

Enhance outcomes for particular
species

‘...we [councils] don’t specifically have a mandate to manage
threatened species, we have a mandate to manage habitats of
threatened species. But we might be working with a community
group that might want to re-introduce a threatened species, and
we will help them do that by identifying how that habitat can be
managed to support that species.’ (T12)

Māori cultural and/or comanagement aspirations

‘…it’s about having control over the types of activities there so
we can, in some sense influence the whole health of the lake…’
(T5)

Control weeds

‘A wetland’s got to have, (thinking pause) it’s got to have water,
and it’s got to have cover, and it’s got to have mud. I suppose
that’s about my simple definition of it? If you can have some open
water, that’s real bonus – and I’ve got heaps of that, so the
challenge for me was to make the cover and the mud, and I’ve
done that, with the assistance of some of the big birds,
particularly the swans and more lately the Canadian geese […]
they are heavy grazers so they’ve helped to get rid of the pasture
grasses and the weeds…’ (T7)
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Encourage community involvement

e.g. among Māori communities: ‘…because the project, the
restoration and hydrological changes at our particular wetland
was one of the first to occur throughout New Zealand – this is for
hapu, not for everywhere in New Zealand – it means that when
we engage with other hapu or other wetlands, it’s about telling
our story to enable them to go through the same journey. So
there’s lots of exchanging of plants and all that sort of stuff...’
(T5)

* Data collated from a total 35 interviewees
** some quotes relate to multiple goals/categories

In summary, the data from survey participants and interviewees are very similar, with
over 80% of study participants listing funding as a key factor in assisting them to
achieve their wetland management goals. From 50–80% of study participants also
considered that time, and expertise and professional advice were important factors for
success. Community participation, e.g. assistance with revegetation or weed control by
volunteers, individual motivation, and knowledge of major issues were also considered
key factors for success by a large number (40% or more) of study participants.
Strategies that interviewees used to achieve wetland management goals included taking
cautious, flexible, and/or research-based approaches; using diverse tools, e.g. pairing
herbicide spraying with grazing to control weeds; encouraging community involvement;
controlling human activities at the site/s; and focussing on protection and management
of habitat in order to assist species recovery (Table 37).
The practical activities being undertaken by managers in pursuit of their management
goals were presented earlier, in section 6.1. The following section (section 6.5) details
the key issues creating challenges for managers and potentially preventing wetland
management goals from being reached.
6.5 Major issues preventing management goals from being reached
Eighteen interviewees and 29 survey respondents provided information about the major
issues preventing them from achieving their wetland management goals.
For the survey respondents, a checklist of potential options was provided along with
space to type additional comment (see Appendix 7, Survey). Figure 28 (overleaf)
contains a summary of survey participants’ responses to this checklist. By a strong
margin, the factors ‘funding’, ‘reinvasion by pest species’, ‘time’ and ‘offsite
pressures/impacts’ were most-cited; these were preventing 55–70% of survey
respondents from reaching their wetland management goals (Figure 28).
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Figure 28. Key factors preventing managers survey respondents from reaching their wetland
management goals.
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Of the seven survey respondents who provided information additional to the checklist,
two listed the pest species affecting their restoration efforts, including the following:
‘wild animal (deer, hares) browsing’ (P27). Three respondents cited additional issues:
‘labour shortage, its (sic) only me’ (P19); ‘changes to hydrology outside control’ (P7);
and ‘unhelpful’ (P20) government conservation agency. One manager mentioned
challenges in consenting processes and adjacent land/water usage:
‘...consenting issues are not trivial. It is often difficult to get approval. In
addition, incompatible management of adjacent lands or waters (eg maintaining
drainage networks, discharges, or cattle crossings) can prevent good wetland
management.’ (P33)

Challenges mentioned by the interviewees within the context of achieving their
management goals are presented in Table 38 below; this summary draws on the
experiences of 18 interviewees working to achieve wetland management goals at sitelevel and/or wider, e.g. catchment, regional, national. These data should be considered
alongside interview results concerning challenges and barriers to improving wetland
health (Chapter 4, section 4.2.6) and the development of wetland management goals
(section 6.3).
235

Table 38. Challenges mentioned by interviewees within the context of achieving management goals.*
Challenge/s potentially preventing
managers from achieving goals

No. interviewees
who mentioned it*

Notes

Countering entrenched community
attitudes &/or organisational
cultures

10 interviewees

Incl. 5 interviewees who mentioned
bureaucratic inflexibility within govt.
agencies

Impacts from upstream/incatchment land use and
development

7 interviewees

Incl. difficulty controlling sediment &/or
pollution inputs from upstream land uses

Expense of remediation/challenges
in securing ongoing resourcing

7 interviewees

e.g. cost of restoring hydrology; ongoing
resourcing of weed control, etc

Persistent weed reinvasion /
invasion of new weeds incl. aquatic
weeds

6 interviewees

‘…the weed problems in there are just
horrendous and they will always be there.
[…] it’s going to be a case of just
constantly keeping on top of it…’ (T1)

Building &/or maintaining
community support

5 interviewees

Incl. neighbouring farmers, Māori hapu,
territorial authorities (e.g. district councils)

Legalities &/or mandates

4 interviewees

‘…we have overlapping jurisdictions with
regard to wetlands…’ (T8)

Poor level of agreement among
stakeholders / Differing aspirations

3 interviewees

‘…it’s an enormous challenge trying to, on
the one hand irrigate another 60,000
hectares out here […] and then on the
other meet [Māori tribal] aspirations for a
crystal clear lake.’ (T15)

Inadequate level of
knowledge/training

3 interviewees

e.g. need higher-level &/or technical
expertise to help develop local capacity

Unrealistic goals set by stakeholders

2 interviewees

See section 6.3 re developing goals

Personal time availability

2 interviewees

‘The trouble is, all these things take time
and someone’s got to do it.’ (T7)

Hunters inadequately identifying
their target, shooting native bird
spp.

2 interviewees

Hunting now banned at site so bittern
populations etc improving

Translating & promoting ‘lessons
learned’ (T29)

1 interviewee

e.g. when one of the goals is to effectively
promote the knowledge gained from
research & management activities

* Data collated from 18 interviewees (of total 35)

In addition to the summary in Table 38 about building and maintaining community
support, two Māori managers used the word ‘control’ during discussions about wetland
management, noting that retaining control was a key aspect of restoration efforts they,
their whānau, and/or hapū had undertaken. In one case, control issues related to Māori
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ownership of the project management and decision-making, as follows:
‘…if we’d had [NGO assistance] […] at the beginning, they would have taken
over the project because they wouldn’t have been able to see that there’s a
Māori thing that we are trying to do here, getting people back in touch with
whenua at the coast, […] there is, like, an enormous amount of cultural
significance. […] to do a project in action and bring all these kind of knowledge
bases together, and then bring range of experts together to work
collaboratively; we had to build up the local Māori acumen to engage with that,
for us to engage with that, but also just to have control? Because otherwise it
could have gone pear-shaped.’ (T13b)
For this interviewee, while the need to retain control had been important during the
establishment phase of the project; this seemingly lessened over time: ‘years down the
track now, we don’t worry about that too much anymore because we’ve got the project
well underway’ (T13b).
In the second case, the control issues mentioned related to upstream land use activities
which were negatively influencing the restored wetland site:
‘…it’s about having control over the types of activities there so we can, in some
sense influence the whole health of the lake… which is really hard to do because
[…] like most lakes, [it’s] at the bottom of a catchment; you can’t really control
upstream land development…’ (T5)
In total, over 65% of interviewees reported challenges in controlling and/or
accommodating land use and development elsewhere in the catchment which was
having negative water quality and/or ecological impacts upon their wetland site/s. In
one example, the site manager felt that building silt traps adjacent to the revegetated
wetland was an imperfect solution to preventing silt from upstream entering the
wetland: ‘it’s what you call the ambulance at the bottom of the hill’ (T10a).
Interviewees reported that as they developed and achieved their management goals, and
undertook the complex task of building and managing relationships with stakeholders,
including government agencies, community groups and neighbours, new management
problems arose to complicate matters. As one interviewee said:
‘It’s now become further complicated because we’ve had all these meetings
about what to do [re wetland restoration], and talking about how to go about it,
but... this invasive [aquatic weed] hornwort has arrived. And who wants to talk
about that?’ (T13a)
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In summary, the key factors preventing 50–70% of survey respondents from achieving
their wetland management goals were funding, reinvasion by pest species, time, and
offsite pressures/impacts (Figure 28). Over half of the interviewees who provided
comment on this issue said conflicting land usage and development in the catchment
was having a negative impact on the restoration and management of wetland site/s; a
similar number said countering entrenched community attitudes and/or organisational
cultures (e.g. within councils or government agencies) were major challenges to the
achievement of wetland management goals. Additional insight into these challenges is
provided in section 6.7.4, which details wetland monitoring-related challenges, and
section 6.10, which presents managers’ anecdotal frustrations, challenges, and potential
solutions.
From these findings concerning management challenges, it is apparent that some of the
challenges cited by study participants relate to wetland use, and the potential impacts or
benefits of these uses on water quality and wetland health. In order to establish a
comprehensive picture of managers’ experiences and general wetland health in NZ,
information was collected on the use of wetlands and wetland products by study
participants and others, including customary use. The findings from these data are
presented in the following section.
6.6 Use of wetlands
Information about wetland use was collected through interview and survey questions
about managers’ wetland-related income, including income from wetland products and
services (see Appendix 2, Interview guide, & Appendix 7, Survey). Information was
also obtained through examining interview transcripts for references to wetland use.
In this section, survey and interview data relating to wetland-related income are
presented, and a précis of interview data concerning wetland use provided.
6.6.1 Income derived from wetlands
During the survey, managers were asked whether they and/or other manager/s of their
wetland site/s derived any income from the wetland’s products or services, including
licences and leases (see Appendix 7, Survey). Results for this question are provided in
Figure 29 (overleaf), with almost 20% of respondents (6) indicating that they and/or
other managers of their site/s received some wetland-related income from the site/s.
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Figure 29. Percentage of survey respondents who reported that they and/or other manager/s of their
wetland site/s derived income from the wetland/s.
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The six survey respondents who derived income from their wetland/s were asked to list
the primary sources of this income (see Appendix 7, Survey, Question 17). These
managers said the wetlands were used for hunting/duck shooting (3 respondents) and/or
grazing (3), recreational fishing (2), ecotourism (1), and drought fodder (1). Regarding
ecotourism, an additional respondent noted, ‘We take many people to see the wetland
but we do not charge for that service’ (P9).
Five of the six survey respondents received income from dual sources, four listing
grazing and drought fodder; grazing and hunting/duck shooting; hunting/duck shooting
and ecotourism; hunting/duck shooting (across multiple sites in this case) and
recreational fishing. The fifth respondent said that they received income from ‘hunting,
medicines and fishing for livelihoods, some training of other indigenous peoples,
ecotourism planned’ (P34).
One respondent indicated that wetland-related income went to other individual/s and/or
management agency/ies associated with the site/s; this income was received by the Fish
and Game Council from the sale of licences, ‘but there is no direct connection between
the sale of licences and access to these wetlands’ (P33). This manager noted that licenceholders can access the wetlands and can seek balloted hunting access at no extra cost: ‘If
successful, however, they are expected to contribute in kind towards site management,
particularly weed control’ (P33).
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Interview data relating to income were similar to the survey data, with 17% of
interviewees deriving income from their wetlands. Six interviewees reported receiving
wetland

income,

the

sources

being

ecotourism/environmental

education

(3

interviewees), drought fodder (2), and grazing (1). A further three interviewees reported
that other individual/s and/or organisations derived income from the wetland/s, in these
cases from sphagnum moss harvesting, commercial fisheries, grazing, and/or tourism.
One interviewee noted a wide range of income sources were derived from use of a
shallow lake/wetland complex:
‘…the farmers […] graze it when the lake is low […] The commercial fishermen
gain a lot from the eel fishery, from the flounder fishery and occasionally from
the mullet fishery. There’s also tourism operations that occur there from time to
time; commercial photography trips, commercial nature tours, those sorts of
things. There’s probably revenue gained, I would imagine, from cycle trails,
people mountain-biking around the country in groups that are paying a fee. […]
And of course the water, before it goes into the lake, is worth hundreds of
millions of dollars in terms of the irrigation that’s undertaken…’ (T15)
Four interviewees worked for organisations or companies deriving some financial
benefit from wetlands, through the sale of hunting and fishing licences (2), the
generation of hydropower (1), or irrigation for agriculture (1). One interviewee noted
that Trust income currently sourced through grazing leases and hunting licences on a
Trust-owned wetland was likely to dwindle and/or change in the future:
‘…you could say that they do derive some sort of income. But having said that,
[for] one of the lakes, the Trust is bound by a Trust Order which goes through
Māori Land Court and there is a statement in there that basically says within 25
years, basically they’ll stop all farming on all their properties, yep, so the
income’s going to go down. […] it’s changing the function of that land so it’s
going from agricultural [use] through to […] customary harvesting, yeah.’ (T5)
Two farm managers reported deriving indirect financial benefit from their on-farm
wetland as follows:
‘…this farm would have been a lot drier with the willows there, and now we’ve
got this buffer zone with cabbage trees, grasses, heck knows what, it keeps the
moisture back so we don’t dry out as quick. So it’s a slower, it’s causing a
slower leach towards the lake. […] that two hectares we’ve lost, we’ve gained
in-, our actual dry matter per hectare has grown.’ (T10a)
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In summary, from the income-related data it may be surmised that some of the wetlands
and waterways with which study participants were involved were being used for the
following activities: grazing, hunting/duck shooting, commercial and/or recreational
fisheries, ecotourism and/or environmental education, drought fodder, traditional
medicines, sphagnum moss harvesting, irrigation, and/or hydropower. Almost 20% of
study participants were receiving income from their wetland/s.
Further study findings concerning wetland use are presented below.
6.6.2 Specific uses
In addition to the above findings concerning wetland-related income, the media articles,
interview data and survey responses collected for this study were analysed for
references to wetland use by managers and/or others.
References to wetland uses in the media articles (see Appendix 8) were as follows:
recreational, commercial and customary fishing (including whitebaiting), irrigation and
agriculture,

recreational

canoeing/kayaking,

uses

of

rivers

four-wheel-driving,

(walking,

motorcycling),

swimming,

jet

hydropower,

boating,
and

the

brewing/production of seaweed products in a mangrove area. One article mentioned the
historical flax industry, and another the deforestation of large areas by Māori for the
cultivation of food.
The uses of wetlands mentioned by study participants in the interviews and survey were
similarly diverse (Table 39).
Table 39. Wetland uses mentioned by study participants.*
Wetland use

No. participants who
mentioned it*

Notes

Grazing – dairying

33 (94%) interviewees
+
1 survey partic.

‘…the economics of farming has changed a
lot and therefore [the] reality is, yeah, a lot
of [farmers] have moved to dairy…’ (T25)

Grazing – sheep, beef, etc

30 (86%) interviewees
+
1 survey partic.

‘So you may be a dairy farmer or dry stock,
sheep, beef or arable or deer farming…’

Hunting

18 (51%) interviewees
+
2 survey partic.

Predominantly duck shooting, e.g. from
hides (mai mai) in wetlands

Fisheries (recreational and/or
commercial, incl. whitebaiting)

18 (51%) interviewees
+
2 survey partic.

Target spp. incl. trout, eels, flounder, mullet,
‘sportsfish’ (T27a), whitebait, shellfish
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(T19)

Tourism & recreational
activities

16 (46%) interviewees
+
3 survey partic.

Incl. walking, enjoying views, birdwatching,
duck shooting, fishing, kayaking, cycling,
photography, sketching, swimming,
historical & botanical society tours**

Customary use / Māori cultural
connection with wetlands, incl.
customary harvest of native
spp.

11 (31%) interviewees
+
2 survey partic.

‘…you’ve got all your fresh water shellfish
[…] your tuna, your whitebait, everything is
there for you to harvest from, seasonally, at
the right times…’ (T13b)

Environmental education, incl.
outdoor community workshops

8 interviewees + 1
survey partic.

Incl. monitoring /management training for
farmers & community groups; eel feeding &
scoop netting with school groups: ‘…we’re
using [the wetland] as a tool to educate’
(T16b)

Horticulture and/or forestry

8 interviewees

Incl. blueberry farming on peat; cropping,
orchards, vineyards & Pinus radiata forestry
in catchments

Industry (excl. mining)

8 interviewees

Hydropower stations/dams (4 interviewees);
pharmaceutical factory (1 interviewee); also
waste water treatment plants (4 interviewees)

Mining incl. fracking (oil &
gas)

3 interviewees

Incl. mining in McKenzie Country &
Denniston Plateau; also fracking:
‘…although [fracking] tends to be to drier
areas […] is a system able to actually
identify and deal with the risks to wetlands?’
(T11)

Harvest of peat/sphagnum
moss

2 interviewees

‘Some land owners are harvesting sphagnum
moss off their wetlands. At the moment it’s
not a permitted activity […] but we’re
looking at making it a permitted activity’
(T26)

Gravel extraction

1 interviewee

West Coast rivers; impacting riverbeds &
banks

* Data collated from a total 35 interviewees & 34 survey respondents
** Listed roughly in order of most-mentioned to least-mentioned. Trailbiking, four-wheel-driving, and
‘freedom camping’ (T13b) were also mentioned but in negative contexts only (e.g. trailbikers & 4WD
vehicles disturbing birds in coastal wetlands; campers associated with campfires, rubbish, and cattle
rustling).

The results provided in Table 39 cover all of the wetland uses mentioned above in
section 6.6.1, with the addition of industries such as horticulture, forestry, mining and
gravel extraction.
Over 90% of interviewees mentioned the use of wetlands for dairying (Table 39),
predominantly in the context of negative impacts on wetlands. Approximately onequarter of interviewees also mentioned dairying in an economic context, e.g. in
discussing economic drivers promoting sheep and beef farmers’ conversion to dairying,
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and/or high levels of financial debt incurred by many dairy farmers. Dairying was also
mentioned in regulatory and social contexts, including general perceptions of
regulations and on-farm environmental management, and positive examples of
cooperative management efforts among stakeholders to manage wetlands and
waterways effectively. Grazing of wetlands for dairy, sheep and/or beef farming was
mentioned by over 85% of interviewees in total (Table 39), including the following:
‘…where you’ve got relatively light grazing by sheep it is actually quite
compatible with native streamside vegetation, they stay out of the streams and
they don’t graze it…’ (T1)
‘There’s no excuse in my mind for people still overgrazing and not wise grazing
wetlands; I think we can cope with some grazing in some circumstances and I
see it with regard to [the lake] but we have to be explicit and we have to be open
and reasoned with what we’re doing there.’ (T15)
Hunting (mostly duck shooting), recreational and commercial fisheries, tourism, and
recreational uses of wetlands were each mentioned by around half of interviewees. A
wide range of recreational activities were mentioned (Table 39), most enjoyed
personally by the interviewees during time spent in wetlands and waterways, and some
observational only, e.g. ‘when you see someone in here with a sketch pad and they’re
just sitting out there for hours sketching…’ (T16b).
Over 30% of interviewees spoke about customary use of wetlands by Māori
communities (Table 39), particularly recreational fishing, eeling and whitebaiting, and
the utilisation of wetland plants for medicine. Historical customary uses mentioned
were the catching/collecting and drying of fish, eels, shellfish and plant materials,
snaring and birding, the hiding of treasures for safekeeping, and the use of wetlands by
Māori as a place to hide when under attack; as two interviewees noted:
‘…there are good reasons why Māori communities ended up in those places,
they are the places that sustained generations and generations of our people
[…] and there were a lot more resources than there are now! (laughs) Yes, foodwise and also material-wise, you know, whether it be making harakeke or cloaks
or different housing structures and that kind of stuff they, yeah, they are the
reason why a lot of our communities are still here.’ (T5)
‘…our tribe’s farm is in a very rich cultural landscape. It’s where all our
indicators are, it’s where […] all our old pā sites, our old burial sites are, all
out on the coast. There’s a whole bunch of old stuff out there. So, working with
some of those kaumātua, some of whom have passed away now, but many of
them recalling what it was like out there. Even my mother […] she remembered
what it was like going out harvesting, out at the beach, it was beautiful…’ (T13b)
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Cultural connection with wetlands was also mentioned in the context of customary use,
and often linked to wetland health and/or human health and well-being. Three such
examples are:
‘Māori have a particular interest [in] and value wetlands and shallow lakes
highly for their productivity, and their culture has effectively formed a lot out of
those systems…’ (T17)
‘He [was] talking about the tangata whenua. And he said […] ‘We whakapapa
back to our rivers’…’ (T15)
‘…it is Waikato–Tainui who say, ‘I am the river, and the river is me.’ No other
iwi in the catchment say that. Right, so they all have similar but separate
relationships with the river. […] there’s certainly a large group within
Waikato–Tainui who believe […] that the river is their ancestor. Raukawa, up
the river, don’t say that. And Ngati Tahu–Ngati Whaoa, further up the river…
the river, to them, was a highway. They had gardens up the river and the river
was used to transport the produce from the gardens down to their marae. The
river was not their ancestor…’ (T9)
Ten interviewees made related comments about pakeha (European) connection with
wetlands, mostly in discussing the cultural drivers which inspired people to restore and
protect wetlands, and/or develop interpretive trails for visitor use. These were also
linked with wetlands and human well-being, as shown by the following examples:
‘If I talk to fisher people who’ve been fly-fishing and that for a hundred years
here through families – it’ll be the Selwyn [River], it’ll be whatever – and they
feel crud because of what’s happened to the Selwyn. […] if that [waterway]
looks really bad then those people won’t feel so good […] So I break it into sort
of, Māori, Pākehā. Māori formally whakapapa back to [their rivers]; we as
multi-generational New Zealanders are starting to do that sort of thing as well.’
(T15)

‘People like to interpret their specific wetland […] and that’s quite nice because
each wetland has its own little stories; cultural, historical, environmental,
whatever it might be…’ (T2)
Further insights into managers’ personal connections and/or involvement with wetlands
are detailed in section 6.9.
In summary, data from the interviews, survey, and media analysis showed that wetland
uses were varied, and approximately one-fifth of study participants were receiving
income from their wetland site/s. The most-mentioned wetland uses (50% or more)
were grazing for dairying and/or sheep and beef, hunting, recreational and/or
commercial fisheries, and tourism and recreational activities (Table 39). A third of
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participants mentioned customary use of wetlands, e.g. recreational fishing, eeling and
whitebaiting, and utilisation of wetland plants for medicine. Other NZ uses of wetlands
and waterways mentioned by participants included ecotourism and/or environmental
education, drought fodder, harvesting of sphagnum moss or flax, horticulture, forestry,
mining (including fracking), gravel extraction, irrigation, and/or hydropower.
In further exploration of Research Sub-Question 3, the following section provides
information about current wetland monitoring practices.
6.7 Current wetland monitoring practices
Study participants directly involved in managing wetlands at national, regional and/or
site-level were asked if they were undertaking monitoring at their wetland site/s, either
personally and/or in collaboration with others. These data are presented below, broadly
categorised into site-level monitoring activities, and regional or national inventory and
monitoring programs. Information about study participants’ evaluation of monitoring
data (and its subsequent use to inform wetland management), and monitoring-related
challenges then follow.
6.7.1 Site-level wetland monitoring
Twenty-two survey participants and 28 interviewees responded to questions about sitelevel wetland monitoring (see Appendix 2, Interview Guide; also Appendix 7, Survey,
Question 14). Table 40 (overleaf) contains a summary of data on the wetland
monitoring activities being conducted by the study participants, and/or by collaborative
individuals/agencies at the wetland site/s with which the participants were involved.
In total, approximately 65% of survey respondents indicated that they were undertaking
some form of monitoring, while 80% of interviewees were conducting monitoring using
formal (e.g. scientific) and/or informal techniques (e.g. irregular personal observations)
(Table 40).
The monitoring-related data obtained through the interviews and survey are highly
similar. When the data pertaining to informal and formal monitoring techniques are
combined within key categories (water/ vegetation/ birds/ fish monitoring) (Table 40),
approximately 60% of interviewees and survey respondents respectively reported
monitoring fish and/or birds, around 40% said they were monitoring vegetation, and
25–40% were monitoring water parameters, including water quality, depth and flow.
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Table 40. Wetland monitoring activities being conducted by study participants and/or collaborative
individuals/agencies at their wetland site/s.*
Site-level wetland monitoring
activity

No. participants
involved/mentioned
it*

Notes

Water quality, e.g. physicochemical data

11 (39%) interviewees
+
7 (32%) survey partic.

8 of 11 interviewees reported water quality
monitoring being conducted by external
agency (e.g. regional council, university
researchers)

Water depth / water levels

7 (25%) interviewees +
8 (36%) survey partic.

3 interviewees had collected baseline
hydrological data but no regular monitoring.

Water flow

6 (27%) survey partic.

No interviewees reported collecting flow
data specifically, however several may
during water quality monitoring of
rivers/streams (3)

Informal observations of water
quality/clarity

4 interviewees

Incl. observations of water clarity in stock
troughs, deposits on whitebait screens

Photopoints

1 interviewee +
13 (59%) survey partic.

Photographs taken regularly from
established locations, e.g. to monitor
revegetation efforts

Vegetation monitoring

4 interviewees +
7 (32%) survey partic.

Incl. veg. plots and/or biomass
measurements. Additional 10 interviewees
made informal obs. (see below) + 4
interviewees obtained one-off aquatic plant
& substrate baseline data

Informal observations of plants

12 (43%) interviewees
in total + 3 survey
partic.

Incl. progress of restoration efforts (10
interviewees; 1 compared past/current aerial
photos), weed growth (7 interviewees), plant
reproduction & condition (2 interviewees)

Bird monitoring (regular
counts)

6 (21%) interviewees +
15 (68%) survey partic.

Additional 8 interviewees + 1 survey partic.
informally observing birds (see below)

Informal observations of birds

8 (29%) interviewees +
1 survey partic.

Irregular observations of presence/absence,
abundance &/or behaviour (feeding &
breeding)

Waterfowl harvest monitoring
(seasonal)

5 interviewees

Incl. 4 interviewees also informally
observing &/or routinely monitoring native
bird spp.

Recording occurrence of pest
species

8 (29%) interviewees +
16 (73%) survey partic.

Interviewees informally observing predators
(e.g. mustelids, possums) &/or browsers
(e.g. deer, rabbits) & conducting some pest
control

Fish monitoring

10 (36%) interviewees
+
14 (64%) survey partic.

Incl. trout (2). Additional 6 interviewees
informally observing fish & eels (see below)

Informal observations of fish

6 (27%) interviewees

Irregular observations of presence/absence &
abundance of fish (incl. whitebait) & eels
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Invertebrate monitoring

2 interviewees +
4 survey partic.

Incl. aquatic invertebrates (2 interviewees).
Additional 4 interviewees making informal
observations of fauna incl. insects (see
below)

Fauna survey

2 interviewees

Incl. land snails, lizards (geckos, skinks)

Informal observations of fauna

4 interviewees

Incl. insects, bats, lizards

Collaborative research,
various monitoring parameters

5 interviewees

e.g. university researchers &/or agency staff
utilising wetland as field site

Soil parameters

1 interviewee +
3 survey partic.

Interviewee conducted one-off soil sampling,
to be repeated at unspecified future date

Atmospheric &/or other
chemical parameters

1 survey partic.

‘water vapour, CO2 and CH4 fluxes’ (P22)

‘Cultural monitoring’ (T5)

1 interviewee +
1 survey partic.

Species harvested for customary use incl.
eels, fish, shellfish, plants incl. flax

Informally asking land owners
for information, comments

1 interviewee
(employed by regional
council)

e.g. in relation to progress of restoration
efforts, weed issues on privately-owned land

* Data collated from 28 (of total 35) interviewees & 22 (of total 34) survey respondents who provided
information about monitoring at site-level.
Note: As none of the survey participants reported frog monitoring at NZ wetland/s, this checklist
parameter from the survey (Appendix 7) was excluded from Table 40.

There was greater reported use of photopoints and pest species monitoring among
survey respondents than interviewees (Table 40); this is possibly due to the checklist
provided to survey respondents (Appendix 7, Survey, Question 14) acting as a memory
prompt. As no such prompt was provided to the interviewees, these activities may have
been underreported in the interviews.
Of the 28 interviewees who provided details about site-level monitoring activities, over
70% were monitoring fauna, particularly birds (54% of interviewees), waterfowl during
hunting season (18%), and/or fish (61%), including freshwater sportfish, whitebait
(juvenile fish) and eels (Table 40). Around 50% of interviewees were conducting some
form of hydrological/water quality monitoring, while an additional four made frequent,
informal observations of water clarity and general condition. Most of these interviewees
were also conducting vegetation monitoring using formal and/or informal techniques
(total 50%); an additional seven (25%) were informally monitoring weed growth at their
site/s.
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Most study participants reported monitoring multiple parameters at their wetland site/s.
For example, almost 50% (10) of the respondents to this question were conducting five
or more monitoring activities. Of the 13 respondents using photopoints at their site/s,
twelve utilised this method in conjunction with some form of biological monitoring
(e.g. birds, fish, invertebrates) and/or water monitoring (e.g. depth, flow). Additional
monitoring activities reported by survey respondents were as follows:

‘Wetland

condition’ (P7) monitoring/plots (2 respondents); ‘water vapour, CO2 and CH4 fluxes,
vegetation phenology’ (P22); ‘piezometers’ (P7); ‘Using WETMAK methods for
veg/photopoints/weed monitoring’ (P3); ‘salinity and native vegetation monitoring’
(P21);

‘community photopoint’ (P26); ‘Aerial photographs and vegetation community

monitoring’ (P7); ‘pest eradication with a trapping regime’ (P9). One respondent
selected all monitoring parameters on the checklist then added ‘cultural indicators’
(P34),

these being timed ‘monthly according to maori calendar and climate’ (P34).

Of the large number of study participants monitoring birds and other fauna (Table 40),
five interviewees reported monitoring waterfowl and/or hunting harvest levels; the
monitoring of harvest levels was generally informal, consisting of ad hoc personal
observations, however one manager described the formal techniques utilised by their
agency as follows:
‘…we do waterfowl counts, you could do a comparison; harvest levels is
another indicator though not a particularly great one. […] on specific wetlands
sites there may be a permit required and a diary system that you are required to
send back. That can be variable in response, but it’s still an indicator.’ (T14)
Interviewees managing multiple wetland sites did not necessarily standardisemonitoring
techniques across sites; the following quotes from two employees of the same agency
show the varied approaches being taken:
‘…part of our job is species management and so, a large chunk of what we do is
go out and monitor these for counting birds and the like, and we do that three or
four times a year, and we’ve got databases that go back 40 years, of bird
numbers.’ (T30)
‘…we do some monitoring but not a structured program, it’s almost on an
individual site [basis] where we do an action then we go back and say, ‘Is this
working?’ And some of them might be more of an overview […] there’s a
number of things there that we probably do, ad hoc monitoring…’ (T14)
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In large wetland site/s (e.g. shallow lakes), interviewees reported a range of monitoring
activities being conducted by multiple organisations and/or individuals, including the
following examples:
‘…there’s more of a regular monitoring which is done at the regional council
level. I think that’s done every two years. The local Iwi still do […] cultural
monitoring, plus they monitor the fishing licences, the-, I want to say duck
shooting licences but I’m not quite sure if that’s what they’re actually called;
[…] they actually regulate access to the lake and the types of activities that can
go on.’ (T5)
‘…we’ve got a whole lot of strands of information, all using the same reporting
framework so that by November we’ll be able to publish this and say, ‘Here we
are, people, this is where it [the state of health of the lake] sits.’ […] A full
range of values…’ (T15)
Five interviewees said they had formed collaborative arrangements with scientists
and/or university students to monitor various parameters (Table 40), enabling them to
access additional expertise and labour for their restoration efforts; one interviewee said:
‘So we’ve been very lucky over the last five years especially, we’ve had access to
students who are doing, you know, PhDs or whatever, and Royal Society
teaching fellowships where we’ve been able to get these people in and do some
[…] surveying counts, and we’ve had a whole invertebrate study done on the
wetlands, and native fish species [study] done […] other surveys done on the
plant and life above the water, […] baseline land snails [surveys], you know,
[…] gecko and skink survey…’ (T16b)
Further data on collaborative monitoring arrangements are provided alongside
additional management and monitoring data in supplementary Appendix 14.

Informal monitoring was being conducted by 75% of the 28 interviewees who
commented on site-level monitoring. In all but one case, these were used in combination
with formal, scientific techniques. Interviewees’ informal monitoring techniques
included infrequent, irregular, and/or unrecorded personal observations of water, plants,
animals, fish, and pest species, as shown by the following examples:
‘Put [the whitebait screen] in and ten minutes later you have a look at what’s
sitting behind your screen.’ (T27a)
‘We have pest and predator control programmes and you know, we have a pest
weed programme and keep an eye on things like that, but we don’t go taking
water samples every month […] But we can tell by observation. There’s certain
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areas; if we don’t see giant or banded kokupu or crawlies or, you know, we
don’t see inanga coming up, we know something’s wrong. If we start seeing the
Swamp Maire looking a bit depleted (laughs) – you know, they’re all
observational things.’ (T16a)
Three survey respondents described their informal monitoring activities as follows:
‘my personal observation’ (P19)
‘We are doing a lot of observation as we go. We have no funds for monitoring’
(P20)

‘we do monitor the pest plant spread and keep track of what plants we have
focused on in the past and what species we are targeting this season. But it is
not a scientific monitoring set up as such more than seeing the change at the
site’ (P15)
Informal, observational monitoring was not necessarily superficial, and was sometimes
linked to feedback and evaluative techniques; this is demonstrated by the following
detailed descriptions from co-interviewees 16a and 16b, one of whom had 40 years’
experience protecting, managing and restoring a wetland forest site on the North Island:
‘…in my mind and in my experience, I have some particular indicator
species and […] I would get an idea as to how well the wetlands here are doing
as to the amount of fruit that’s on the native fuchsias and how long the fruit is on
the native fuchsias for. I’d get another idea as to how much ripe fruit there is on
kawakawa. If there’s a lot of ripe fruit on kawakawa, there’s something missing,
because it’s a very desirable species and it’s normally eaten before it’s ripe. I’d
look at things like the number of holes in kawakawa leaves. If there’s not a lot of
holes in kawakawa leaves, there’s something wrong with the amount of moths
that should be laying the eggs for the insects to be eating that fruit. So I look at
particular indicator species to give me an idea as to how healthy [the ecosystem
is]. Like, it would be important for me to [know] how many pair of moreporks
are here, because in here moreporks are one of the top predators. If there’s only
one pair around here calling at night, there’s something wrong. If there’s two or
three pairs, everything’s fine.’ T16b: ‘Yeah. But they’re things you’ve tuned into
over years of experience.’ / T16a: (nodding) ‘Oh, yes.’ (T16a & T16b)
T16a:

‘…most of our staff are dedicated to what happens here and they’re tuned in to
the environment here. They have an understanding of it, and they have that
natural response to subconsciously be doing these assessments without even
knowing it. And they’ll come back and make a note in the diary: ‘Saw such-andsuch today,’ and they build up this record over a period of years and then they
start saying, ‘Oh, that didn’t happen this year,’ and, you know, it triggers a
[thought process], ‘Well, why not?’’ (T16b)
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Interviewees’ efforts to monitor predators (and subsequent control) (as reported in Table
40) were mostly informal, observation-based and ad hoc, as shown by the following
comments:
‘If the fantails aren’t nesting...’ / T16a: ‘Yeah, fantails, yeah.’ / T16b:
‘…what’s the predation?’ / T16a: (enthusiastically) ‘Yeah, if fantails aren’t
rearing chicks, if half your fantails’ nests haven’t reared chicks to fledging,
there’s a predation problem. Is it rats or is it moreporks, you know?’ / T16b: ‘It’s
all these things.’ / T16a: ‘Yeah, it’s those interconnection things.’
T16b:

‘…if I see the odd stoat around I’ll shove a couple of traps out. I’ve caught a
couple in recent years. I know there are more around, I’ve seen them. […] So I
guess once I do monitoring water, I’ll probably do a bit more predator control
as well.’ (T7)
Monitoring efforts were generally future-focussed, and evolved over time. Twelve study
participants spoke of monitoring-related plans for the future, e.g. ‘Planning lizard
surveys’ (P3); ‘baseline native plant survey is planned’ (P26); and ‘Looking at options for
Prevalence Index to assist with monitoring’ (P7). Also, several interviewees had
replaced the predominantly informal (e.g. observational) techniques employed in the
initial stages of wetland restoration and management with more scientific monitoring
methods over time. For example:
‘So I guess from a monitoring point of view, we’ve probably done more
[…] not from the observational but from the recording sense, more in the last
five or six years than probably in the early days where it was more observation.’
/ T16a: ‘Observation and discussion.’ (T16a & T16b)
T16b:

Supplementary qualitative data on study participants’ wetland monitoring and
management activities are provided in Appendix 14.

In summary, 65–80% of study participants were conducting some form of wetland
monitoring, of multiple parameters. Combined formal and informal monitoring
techniques were employed, sometimes by various individuals/agencies in collaboration.
Formal techniques included the use of photopoints, physicochemical water monitoring,
bird and fauna counts, vegetation plots and plant biomass measurements, and the
monitoring of waterfowl harvest levels. Informal techniques were mostly observationalbased, ad hoc and irregular, however some observational monitoring was quite complex
and based on decades of wetland-related knowledge and experience. Monitoring efforts
were not necessarily standardised across sites, and tended to evolve over time,
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becoming more formal following the initial informal, observational efforts in the early
years of restoration projects. Monitoring of pest species such as predators and browsers
tended to be ad hoc, with occasional control efforts undertaken.
Some of the interviewees who spoke about site-level wetland monitoring also
mentioned inventory or monitoring programs being conducted regionally and/or
nationally. Qualitative data relating to these programs are presented in the following
section.
6.7.2 Wetland monitoring at regional and/or national-scale
Additional to the site-based data presented above in section 6.7.1, twelve interviewees
mentioned wetland inventory and/or monitoring programs being conducted at regional
and/or national-scale. A summary of these programs is presented below, along with key
comments by interviewees. Additional, supplementary details are provided in
Appendix 14.
The regional/national wetland inventory and monitoring programs mentioned by
interviewees were as follows:
Regional council monitoring programs, including the State of Environment
(SoE) monitoring conducted by regional councils. Four interviewees described
wetland and/or waterway inventory and monitoring efforts conducted by
regional councils. These included SoE programs, mapping, and/or baseline
surveying of ‘listed significant wetlands’ (T11) for regional planning purposes,
regular (e.g. biennial) monitoring of selected estuaries, hydrological monitoring
of rivers, and occasional surveying of vegetation. These interviewees raised
concerns about monitoring techniques and council employees’ skills bases, the
depth, breadth and consistency of the monitoring programs currently conducted
by regional councils, and the absence of adequate legislative requirements for
national reporting.
For example:
‘So most of them [the regional councils] […] do produce State of Environment
reports, data-based with environmental information in them, but they don’t
actually have a requirement to do that and there’s no national legislative
requirement currently to produce a national report either… and then, within
that I think the wetland monitoring is sort of way, way down the list. […] I don’t
know how much monitoring is really done […] as far as I’m aware it would be
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limited again to those listed significant wetlands that they have identified and
can justify committing resources to and can get access to.’ (T11)
Compliance monitoring of dairy farm effluent and stock management,
conducted by regional council staff. This was described by one regional council
employee as follows: ‘there’s triple N and NMR for nitrogen, DRP, E. coli and
sediment, and we’ve set limits for them […] and basically we monitor that […]
looking at tile drains and open drains on your farm…’ (T25). Two interviewees
expressed concern about the adequacy of these regional dairy farm compliance
programs, including the following comment:
‘…just an example, Waikato, you know, big dairy farming region, big wetland
region… one compliance officer to every 1200 dairy farms. So, you imagine his
chance of picking up wetlands being drained and all that kind of thing? It’d be
no chance. […] Then there are other regional councils […] that have one for
every 360-odd farms so they can get round every year, which sounds great
except they just go and have a cup of tea and a visual (laughs), an ‘Oh, yep’, a
look, that’s all they do; no measurement, no anything else…’ (T6)
Within the context of dairy farm compliance programs and addressing water
management challenges, one interviewee from the irrigation industry was
positive about the potential for farm nutrient budgeting program ‘Overseer’ to
change farmers’ awareness and attitudes towards on-farm wetlands in the future,
e.g. ‘that’s probably going to drive a lot of farmers to be saying, ‘Hang on, why
can’t I tick that [wetland] box? Why don’t I have a wetland? What should I be
doing to be able to do that?’’ (T23).
Wetland inventory and mapping efforts (including present and historical wetland
extent, and some evaluation of loss), conducted by DOC and/or Landcare
Research; mentioned positively by five interviewees, including the following:
‘I think we’re doing quite well on monitoring, you know, on, thinking of the work
that […] Landcare [Research] are doing at, you know, finding [wetlands],
measuring them, showing where they are and, you know, how many we have
lost…’ (T6)
Wetland assessment systems and wetland condition assessments, designed
and/or conducted on selected wetlands throughout NZ by Landcare Research
staff, and mentioned positively by four interviewees, e.g. ‘…what we’re trying
to do is get people that do restoration programs to first of all do a baseline
condition score of their wetland.’ (T18).
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Monitoring activities being developed and/or conducted by central government
agencies were also mentioned; these included bird and vegetation mapping
protocols, and plans for a pilot program relating to National State of
Environment monitoring. Lack of funding was mentioned as an issue preventing
agencies such as DOC from conducting more comprehensive and effective
monitoring.
Monitoring of river/s impacted by hydropower generation, funded by the
hydropower company and conducted as a condition of resource consent/s.
Monitoring of streams impacted by large-scale irrigation for agriculture, funded
and/or conducted by the irrigation schemes themselves and/or research agencies
such as the National Institute of Water & Atmospheric Research (NIWA); as the
following interviewee explained:
‘The [irrigation] schemes undertake some of their own testing themselves
depending on what they’re undertaking at any time or what their resource
consent conditions are.’ (T23)
Community-based monitoring, conducted by community groups and non-profit
organisations utilising specially-developed community monitoring kits, e.g.
Stream Health Monitoring Kit, and WETMAK.
In summary, various national and regional mapping, inventory, stream monitoring, and
wetland condition assessment programs were mentioned by interviewees in the context
of wetland and water monitoring. State of Environment reporting and farm compliance
monitoring efforts by regional councils were also discussed. The key theme emerging
from interviewees’ comments were that these programs were under-funded,
inconsistently applied across the country, and/or inadequately implemented due to skills
and staff shortages, lack of funding, and/or inadequate regulatory frameworks. The
mapping, wetland inventories, and wetland condition assessment tools produced by
DOC and Landcare Research were considered useful and effective and viewed
positively by a number of interviewees.
While these monitoring-related findings contain some references to managers’
evaluation of their monitoring data and its use to inform the management of wetlands,
the following section provides more detail about the ways in which managers reported
using monitoring data.
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6.7.3 Evaluation of monitoring data to inform wetland management
During the interviews, around half of the managers linked wetland monitoring outcomes
with management actions; relevant comments included:
‘…you’re always monitoring for a reason, monitoring isn’t just a ‘feel good’
thing.’ (T15)
‘…there are little indicators out there that we all take on – well, not all – but
you take on board daily, and when you see a change in that, you respond to it.’
(T16b)

‘You just learn as you go. (laughs) And you can plant the wrong trees and all
sorts; you’ve got to look, you’ve got to really nut it out, eh.’ (T10a)
Interviewees’ use of monitoring data (obtained via formal and/or informal techniques,
and conducted by the managers themselves and/or collaborative individuals/agencies)
was explored through analysis of the transcripts. Interviewees’ apparent objectives for
evaluating their data were also noted. Table 41 (overleaf) contains a summary of
interviewees’ comments about their use of monitoring data in their efforts to improve
wetland health at site, regional and/or national-level.
In total, 21 interviewees spoke about the evaluation of monitoring data they had
collected, and/or observational knowledge they had gained through informal monitoring
techniques. Most utilised monitoring data to evaluate the success of their revegetation
and/or restoration efforts, e.g. with a view to improving revegetation techniques and
adjusting management actions or implementing new actions as required (Table 41).
Several interviewees spoke about utilising monitoring data from multiple sites around
NZ to develop new/improved tools and strategies for wetland restoration and
management; for example:
‘What we are trying to do is ensure that we learn from management actions on
those sites and we will pass on that knowledge to other sites. And it may well,
depending on funding…’ (T28)
Additional, supplementary data relating to this topic are provided in Appendix 14.
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Table 41. Interviewees’ use of monitoring data to inform wetland management actions.*
Use of monitoring data (formal or
informal techniques) to inform
management actions: Key themes

Details

Use of data to evaluate health status
of wetland site/s

Most interviewees reported using informal observations to get a
‘feeling’ for health of their site/s, and 6 interviewees used
scientific techniques to establish health; for example:
‘And after doing the inventory and monitoring for a couple of
years, we produced this outcome report that pretty much says
‘this is the status of our site.’’ (T29)
‘…overall we’re interested in the total health and well-being of
the system […] and the indicators that we pull out are discrete
indicators but it’s the sum of those and beyond that’s about the
health of the total system.’ (T15)
1 interviewee also used monitoring data to determine key factors
influencing health:
‘…my involvement’s really around that sort of integrated, big
picture: ‘What [does] the state of the wetland look like, what are
the driving factors influencing it, and what are we doing about
those things?’’ (T15)

Use of data to evaluate success of
restoration efforts (e.g. reestablishing hydrology, improving
native biodiversity)

11 interviewees did this; for example:
‘…we do some monitoring but not a structured program, it’s sort
of almost on an individual site [basis] where we do an action then
we go back and say ‘is this working?’’ (T14)
‘…the burning programme has led-, you know, in one particular
year we got double the number of orchids than we’d previously
observed. […] So they’re responding to that quite well.’ (T29)
1 interviewee also evaluated stakeholder agencies’ involvement in
management activities, e.g. levels of commitment, skillsets
contributed, potential areas for improvement.

Use of data to assess success of
revegetation efforts & improve
planting techniques as necessary

Most interviewees revegetating wetlands spoke of using informal
observations of progress to inform future replanting actions incl.
location of plantings, species planted, reveg. methods used.
For example:
‘The biggest thing we were monitoring was stopping the former
pasture grass from smothering everything because everything is
quite nutrient rich out there and […] it’s very wet all the time.
[…] So that was a monitoring exercise with the planting. Then it
was like, ‘Well, what’s growing? What is doing well, what is not
doing well?’ There were certain areas within the Kawenata that
stuff just wouldn’t grow. […] Another kind of monitoring agent
we did for the planting was ‘OK, let’s build on the nodes.’ Let’s
build where it has been successful and start putting other species,
you know, around or underneath, […] a bit of supportive
growth.’ (T13b)

Use of data to determine new
management actions as necessary

10 interviewees spoke about this, incl. use of observational
knowledge to identify opportunities to improve wetland health,
e.g. to ‘develop specific little projects’ (T5). For example:
‘…one of the observations […] was there was not a lot of young
or juvenile native fish species appearing back in the pond. But
since taking that observation on board, we’ve upgraded and
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redesigned the fish passes…’ (T16b)
Additional 2 interviewees reported using scientific data to
determine the ‘effects of different management regimes’ (T15)
with a view to advocating to stakeholders that management
activities be altered if/when necessary.
Monitoring weed growth to inform
weed control/management activities

Linked to monitoring of reveg. efforts. Mostly informal
observations of weed growth/spread & response of weed spp. to
various control measures (thereby potentially influencing
management actions).

Monitoring predator/pest species
abundance to inform pest control
actions

Linked to restoration. Mostly informal observations of abundance
of pest species, triggering managers to implement control
measures when necessary (e.g. as populations of feral predators
increase.)

Use of data to report to funding
agencies on progress of restoration
efforts

Linked to above rows; e.g. 3 interviewees also used the data to
evaluate health status of wetland site/s & 3 interviewees
informally assessed restoration progress (incl. restoration of
hydrology).

Use of data to evaluate effectiveness
of policies and/or status of
wetland/waterway health

Mentioned by 6 interviewees, incl. use by regional councils of
data collected for SoE reporting and in the course of fulfilling
council statutory responsibilities. Evaluative actions mentioned
incl. efforts undertaken to assess status and/or protect the values
of significant wetlands, also to monitor/improve water quality
&/or ensure regulatory compliance. Comments included:
‘So we’re developing a regional plan currently, and we need to
protect the significant values of wetlands as a statutory
responsibility, as a regional council. So we’re looking at how we
can do that efficiently and effectively, […] in terms of doing it
well enough, […] the cost benefit stuff basically, as well as
looking at how we can do non-regulatory stuff as well in terms of
actually working on the ground with landowners in terms of
fencing and weed control and legal protection stuff.’ (T12)
‘…the WONI or the FENZ [wetland inventory] approach […]
that’s really good because it’s actually at a national level, and it
is all we’ve got at a national level. And they use surrogates for
condition, like remote sensing and slopes, and […] they use those
for assessing condition. It’s probably a little more indirect than
the condition but, as I said, it’s invaluable because it’s for the
whole of New Zealand and you can assess one region against
another.’ (T17)

Ongoing monitoring by agencies
(e.g. regional councils) for
regulatory/compliance purposes

Mentioned by 4 interviewees; for example:
‘…there’ll be base level [water quality limits] and then
[monitoring to] check if anything changes on that. And so if
something was to change, then Compliance Action would go to
that farmer, basically. […] if we were concerned about a farm,
Compliance [staff] could dip a bottle in your tile drain and if it
was breaching those [nutrient limits], that would be a point of
non-compliance.’ (T25)

* Data collated from a total 35 interviewees

257

In summary, approximately half of the interviewees used wetland monitoring data,
gained through formal and/or informal (e.g. observational) monitoring techniques, to
inform restoration and management at their wetland site/s. They used monitoring data
for diverse purposes including establishing the health status of the site, and/or
evaluating the success of particular restoration or management actions, e.g. reestablishment of hydrology, native revegetation efforts and specific planting techniques,
and control of weeds and pest species (Table 41).
Monitoring data was also used by some interviewees for broader objectives, including
evaluating the effectiveness of specific policies on wetland and waterway health,
reporting to funding bodies on the effectiveness of restoration efforts, and/or ongoing
council monitoring for regulatory compliance, e.g. dairy farms’ compliance with water
quality/nutrient limits (Table 41).
While discussing their management and monitoring efforts, some interviewees
mentioned monitoring-related challenges, which are presented below in section 6.7.4.
These study findings relate to the findings concerning challenges to the improvement of
wetland health, detailed in Chapter 4, section 4.2.6, e.g. such as regulatory issues,
logistics and resourcing.
6.7.4 Monitoring-related challenges
Monitoring-related challenges mentioned by study participants included limitations of
scientific methods and/or tools, and issues relating to funding, time/labour,
knowledge/awareness and interpersonal, intra- and inter-agency relationships and
politics.
These data have been collated from interview transcripts and survey responses and are
presented in Table 42, overleaf.
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Table 42. Monitoring-related challenges mentioned by study participants.*
Monitoring-related challenges
Category

Sample of comments representing key perspectives

Limitations of scientific
method/s and/or tools

‘So, for my particular hapu, […] we used to be able to go out bobbing
for eels X number of nights a week kind of thing, and we can’t do that
now. And it’s not because there are no people here, or no one wanting
to do it, it’s because the eels aren’t there. And you only get that sort of
sense by sitting down and having a conversation with someone about,
‘Yeah, we used to do that all the time, I wonder why we don’t now?’
and it spurs on that conversation. But then science can’t measure that,
yet. Might be able to later, or the social sciences are there to continue
having those stories, so you know, you see the social change, you see
the cultural change and then you can start relating it to, ‘Oh, OK, is
that something to do with the environment?’ [Have] we just changed
the way socially we interact? Is it an issue, is it not an issue? You
can’t have those conversations unless you […] have got some kind of
baseline to look back at. Which is why the monitoring is useful, but it’s
not always going to make those kind of issues visible.’ (T5)
‘…there’s no centralised database existing. There are bits and pieces
of one, like Landcare Research has got a vegetation databank. So
anyone who does, like, a 10x10 metre vegetation plot can submit their
data to Landcare Research and they’ve got thousands and thousands
of plots sitting on this database. There’s a freshwater fish database
around […] NIWA’s got a database for lake systems, macrophyte
surveys and things like that. […] but no one’s sort of, from a wetland
perspective, really pulling that together. […] birds, plants, soils, other
things, we should have a place where Regional Councils and
everybody can access it...’ (T29)
‘No good guidelines in NZ for project related changes – often forced
to make it up as we go. Most monitoring is long-term State of the
Environment-focused, so no thresholds for change or other
standardised guidance like US Army Engineers.’ (P7)

Lack of knowledge/awareness

‘…we arguably aren’t doing enough monitoring […] we received
some external advice and they said, ‘Well, you should be monitoring
this more’, and in fact that’s very good advice because we should have
been; we haven’t got enough record of the changes we’ve already
made [at the site]…’ (T30)
‘…the monitoring is one way to keep an eye on those particular
concerns, although we have found it does have its issues because
we’ve done soil sampling and all that sort of stuff but they’re hard to
interpret when you can only do patches, so you have a bit of an
unclear view of what the ecological kind of issues really are, but you
still need a baseline over time.’ (T5)
‘…knowing what to do with the science can be a challenge too, for
communities ’cos you get all this data and it’s like, ‘I just wanted to
know if the blah-blah-blah was growing, (laughing) how does this tell
me that that river’s OK?’ You don’t know because you’ve got all these
nitrogen levels and oxygen levels and density, er, visibility and all this
kinda stuff and it’s like ‘Oh, that’s really cool we’ve got all this data!
OK… Let’s just do another report in three months time!’ (laughs)’ (T5)
‘…the statutory authority here, while in all of their plans and things
they talk about protection of wetlands and stuff, in reality they had no
idea. All of the consents that related to any activities around them they
had lost, you know, they didn’t know what the monitoring conditions
were [for each consent], they went back through the records and there
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was files missing…’ (T6)
Funding issues

T4a: ‘So, the Streams Alive people were returning for the first couple

of years and they would come and have a look and see what plant
growth and, and they’re… (fades off, turns to T4b) Did they replant
ours?’ / T4b: ‘No, but they were…’ / T4a: (interrupting) ‘No, they
replanted the neighbours but then they’ve disbanded, they have…
(fades off)’ / T4b: ‘It’s a money thing.’ / T4a: ‘They ran out of finance
for that (laughs), so we’re on our own for that one.’ (T4a & T4b)
Time and/or labour shortage

‘I know about WETMAK, and maybe we will do some photopoints but
there’s not enough of us to do serious monitoring.’ (P13)
‘No, I don’t [have a monitoring program]. But that’s going to happen.
It’s been offered to me by the regional council. The trouble is, all these
things take time and someone’s got to do it.’ (T7)

Political issues

‘I think the Wetlands Plan change has the potential to work really well
now that we do have that [satellite] imagery, which is great because
we went into battle for that, with Compliance, to get it signed off ’cos,
yeah, it was going to be expensive but we were, like, ‘Well,
Compliance has that in their Plan that they’re going to do Compliance
action on wetlands. How do you expect them to do that if they don’t
know what the wetlands look like and if they can’t see if they’ve been
drained or cleared or burnt or whatever?’ And I think in the end the
Compliance guys just bought [and] paid for the stuff and said, ‘Screw
you, we’re going to do it anyway.’ Which is great because it means
that they will actually be implementing the Wetlands Plan change.’
(T25)

‘…what the councils’ tend not to do, of course, is to do any
monitoring, and then if they do find something they tend not to do any
enforcement, the most likely thing is that they’ll get a retrospective
consent to do what they’ve already done […] because frankly, it’s too
hard politically.’ (T30)
‘…while we might have good-sounding RMA and law, in reality
there’s no enforcement, you know, compliance monitoring or anything
like that and so it really is just open slather on wetlands.’ (T6)
‘…the government often asks, or the cabinet, or the ministers; we have
to report on whether the Department’s achieving its goals but we’re
not actually doing any national monitoring to be able to give them that
answer. So it’s hard to actually say, ‘Are we declining overall, or
increasing in terms of [freshwater ecosystem] health?’ because we
haven’t been monitoring in a systematic fashion. […] We’re always
using anecdotes and observations. Our mapping is probably the best
thing we have.’ (T29)
* Data collated from a total 35 interviewees & 34 survey respondents

In summary, the study participants reported a range of challenges to effective wetland
monitoring, including a lack of scientific tools and centralised database for managers to
use, inadequate retention of consent conditions and council records, and/or a dearth of
skilled people to evaluate monitoring data and effectively communicate the results to
on-site managers. Interviewees also reported being frustrated by intra-agency politics,
especially within regional/district/unitary councils, and a perceived lack of political will
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nationally to implement effective monitoring and enforce existing regulations for
wetlands and waterways. These and other issues summarised in Table 42 were broadly
linked to a lack of funding, and time and labour shortages.
The following section summarises study findings relating to past management and
monitoring practices in NZ wetlands.
6.8 Past wetland management and monitoring practices
There was one reference to past wetland management and monitoring practices in the
media articles analysed for this study (see Appendix 8). This related to the weak legal
status of stewardship lands; the Parliamentary Commissioner for the Environment
(PCE), Dr Jan Wright, urged greater clarity and strengthening of the legal protection
status of conservation lands designated as ‘stewardship lands’, an historical legacy
dating from the formation of DOC in 1987 (Wright, 2013).
In the interviews and survey, study participants mentioned past wetland management
practices including the large-scale felling of wetland forests and draining of wetlands
for agriculture, commercial harvesting of flax and sphagnum moss, introduction of
exotic species, modern mechanical clearing of drains (washing sediment and
deoxygenated water downstream) and, in recent decades, increasing levels of fertiliser
application and irrigation to foster pasture growth for the increasing numbers of dairy
cows.
Managers also spoke about historical efforts to conserve and restore wetlands by
individuals, communities, hunting/fishing, and conservation organisations including the
Royal Forest and Bird Protection Society of NZ, and the precursor agencies to presentday Fish and Game NZ, and DOC.
Past monitoring practices mentioned by study participants were informal and
observation-based, notably observations of water quality, quantity and/or potability, and
changes in the populations of target/harvest species (e.g. fish, shellfish, waterfowl), as
the following examples demonstrate:
‘…because of a lot of these hydrological changes we lost all the pipis and the
seafood and everything there […] So it was through inability to actually harvest
those species that people noticed that the biodiversity was changing.’ (T5)
‘You used to be able to drink the river water once, but you can’t now.’ (T27b)
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Some interviewees perceived recent changes in wetland management; these data are
summarised below, and relate to managers’ perceptions of changes in wetland health
presented in Chapter 4, section 4.2.4. In particular, the interviewees perceived that
awareness of wetland values had increased in the farming community, general public,
and/or management agencies including central government; the following comments
demonstrate this theme:
‘Yeah, there’s still some big challenges with land use practises and the people
who drive those land use practises but I think there’s a sea change there…’ (T9)
‘I think there’s a very wide awareness now that we’ve got to protect
what’s left.’ / T20b: ‘Definitely. Mm. [Interviewer asks: ‘So you’ve seen that
changing then?’] Yeah, in our generation, in our time.’ / T20a: ‘Yeah, in
farmers’ attitudes, yeah, very much in our generation. Yeah. The previous
generation, all they’d want to do was drain them and get rid of them, and farm
the land.’ / T20b: ‘And people are a lot more educated about [wetlands] now.’
T20a:

(T20a & T20b)

Generally, study participants perceived that this increased awareness and knowledge of
wetlands in recent decades had resulted in changed behaviours and management
actions; as two interviewees noted:
‘…[wetlands] aren’t bloody dumping grounds for cars and old tyres and oil and
everything, all the other junk they used to put in them in the old days, you know,
to backfill them and to get them out of the way.’ (T13a)
‘…there has been a change in our attitudes and there has been various
responses in New Zealand to protecting and managing them, but it’s quite
inconsistent.’ (T12)
Recent, positive wetland management changes perceived by interviewees included
altered farming practices, more informed decision-making, proposed legislative reform,
catchment-wide planning, and collective governance of water-related issues in NZ, as
shown by the following examples:
‘…you know, they used to tell us to have a phosphate bank in our soils, which
we did, you know, put heaps of fertiliser so it’s there for a reserve for another
year; all that’s stopping now. All that.’ (T10a)
‘Regional council […] they were the ones who were proposing to drain [local
wetlands] and, within 20 years, they’re now the environmental saviours…’ (T14)
‘You know, the idea of collaborative governance, collective action type ideas,
ten years ago it’s like a farmer would go, ‘I can’t talk to environmentalists!’ But
now it’s like we’re slowly building trust, and a language that is emerging that
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both people can talk about. Ten years ago, it’s like, ‘no way’, but now it’s like
‘it’s the only way’.’ (T17)
However, as shown in Chapter 4, section 4.2, over a quarter of interviewees considered
there was a large amount of regional variability in wetland condition, management and
protection throughout NZ.
Several interviewees perceived that recent political changes linked to money and power
had led to a crucial change in iwi involvement in the management of wetlands and
waterways. One interviewee expressed this as follows:
‘Iwi are now a force to be recognised, economically. They always had some
political force but it was actually, to a lot of people it was tiresome. […]
nationally, once you’ve got money, then suddenly it’s like, ‘OK, I’m willing to
talk to you now because there’s something in it for me’, rather than me losing
rights. […] they’re an economic player and that’s a big difference to twenty,
fifteen, ten years ago. You know, environmentalists would have listened
previously, now farmers listen to iwi because they’ve got the money.’ (T17)
However, some interviewees perceived that the pace of change in community awareness
and related legislative and policy responses was frustratingly slow, e.g. ‘there might be
a generational thing, that it takes a while for things to happen.’ (T14). Relevant,
supplementary quotes on this issue are provided in Appendix 14.
In summary, the study participants mentioned a range of past management actions
which wrought predominantly negative changes on wetlands and waterways throughout
NZ, e.g. the wide-scale drainage of wetlands and felling of peat forests for agriculture.
Generally, they perceived that awareness of wetland values and issues had increased in
recent decades and positive changes were occurring in wetland management; these
included altered farming practices, more informed decision-making, proposed
legislative reform, catchment-wide planning, greater involvement of iwi, and collective
governance of water-related issues. However, most interviewees also perceived that
significant management challenges still existed, e.g. land use practices and declining
water quality.
Interviewees’ responses to questions about past and current wetland management and
monitoring practices were often interspersed with personal anecdotes and observations
relating to their own experiences and involvement with wetlands. These data shed light
on personal attributes, roles, motivations, values, and other aspects of each wetland
manager as an individual; key themes and relevant quotes from these data are provided
in the following section.
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6.9 Managers’ personal involvement with wetlands
The 35 managers interviewed had highly diverse involvement with wetlands.
Professionally, one-third were employed by government agencies at various levels, and
almost a quarter were landholders managing on-farm wetlands. Most interviewees
performed multiple roles relating to wetland protection, management and monitoring,
while also being involved on a personal and/or professional basis in wetland advocacy,
scientific research, wetland education, and/or working with wetland-related community
groups/Trusts. Each of these activities occupied around a third of managers, with
extensive crossover between roles. Some also regularly dealt with media, e.g. ‘I get
calls from journalists all over the place’ (T27a).
Managers’ wetland-related roles were not static, and some interviewees spoke of ways
in which their involvement with wetlands had changed over time, or would likely
evolve in future; for example:
‘I’m going to be [doing] more advisory stuff, that’s ’cos I’m getting older and I
can’t do all the [restoration] work like I used to. [Interviewer clarifies: So you’ll
change your role?] Yeah, you have to change your role; I can’t keep doing
this…’ (T10a)
In describing their wetland-related roles and experiences, over 75% of managers spoke
about factors which motivated them to begin and/or continue their work protecting or
restoring wetlands. The broad themes which emerged from these data are presented in
Table 43; factors are listed in order of most-often to least-often mentioned.
Table 43. Managers’ key motivations for protecting and/or restoring wetlands.*
Motivational factors mentioned by interviewees
Key themes

Sample of comments representing key perspectives

To educate and/or inspire others
to act / to ‘lead by example’

‘…it’s something that interests me, you know, I like that kind of stuff
and am keen to pass that on to the next kids…’ (T4a)

(T13b)

‘I’d hope that, you know, us doing this is one way of getting people to
think about doing it; and people do, they think, ‘Oh, maybe we could
do that’…’ (T24)

To restore/protect wildlife
habitat and ecosystem
processes

‘…if you asked me, ‘What are the benefits?’ Well, for me it’s ecology,
that I know that everything supports other things […] if we’re healthy
up here, at least it’s going to support it [the ‘living ecosystem’ (T4b)]
further down [stream].’ (T4a)

To right a ‘wrong’: motivated
by observations of
impacts/changes in health / to
protect wetlands for their

‘…I thought, crikes, I could see it going out across, the [willow]
invasion, going across the water […] And so something had to go, […]
where I came from, I’ve seen gorse invasion and this one was doing
the same thing. The lakes were going to disappear…’ (T10a)
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intrinsic values (sometimes
belief-driven)

‘…if a community don’t want to be able swim in it, and they don’t
want to fish in it, then [developers] go for your life!’ but at this stage
we think that is the case and that the community values clean water
and there’s any number of studies which can show that that’s
important to New Zealanders, and until that changes, you know, we’ll
be there.’ (T14)
‘…coming back to your question about relationship with government,
(takes a deep breath) we obviously work with governments to the
extent we’re able to but we’re not prepared to compromise our beliefs
in doing so.’ (T30)
‘…we stuffed things up for the Creator, whatever you think the
Creator might be, and if we can give the Creator a bit of hand out,
well, it’s all you can do…’ (T7)

To keep/create a legacy for the
future

‘…it is our bounded responsibility. We can’t take something which is
important from our future generations. We have no right to. So we
have to keep [wetlands]…’ (T19)
‘We just want to leave it in a better state for the next generations
really, and it’s covenanted in perpetuity, so all going well, that’ll
happen.’ (T20a)
‘I’ve got a couple of little grandsons, one of whom is really very
interested in all of this creature stuff. (laughs) And there will be some
quite nice kahikatea [in the wetland] by the time he’s my age!’ (T7)

To maintain/reinstate Māori
identity & customary practices

‘…you’d go to different hui and things and there’d be, you know, the
tuna, the eels and stuff on the tables. You’d be taken down there as
little kids […] for those of us who do not live in our tribal areas, it
becomes I guess quite a big symbol of our identity, of who we are and
where we’re from […] it’s the place that connects us to our ancestors
as well, so I think of it more as a heritage kind of site […] a space to
really consolidate our hapu identity.’ (T5)

For enjoyment and/or ‘healing’

‘…life’s so short and too short and you’ve got to get some sort of
enjoyment and beauty and reward […] And, oh, it just warms my heart
[…] I just love that sort of thing, I just roll my hands in the soil if I
can, any day of the week and, I love it.’ (T24)

(T13b)

Receipt of funding and
involvement/support of others

‘…to get that $5000 was, it’s not a huge amount of money but it was a
really, you know, it was a good amount of money at that time to get us
started. […] So that’s a really good motivator because you go into it
[thinking] ‘Oh well, this is someone else’s money, I need to do a really
good job’…’ (T24)

*27 (77%) of total 35 interviewees spoke about their motivations for restoring wetland/s, most expressing
multiple factors.

Most managers expressed multiple motivations for their actions in protecting and/or
restoring wetlands (Table 43), some of which translated into management goals. For
example, two co-interviewees began restoring a wetland on their farm after they
perceived that if nothing was done, the wetland would eventually fill with sediment and
‘disappear’ (T10a).
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One of these managers noted the following:
‘...you couldn’t just stand here and watch it going backwards [...] saving
something that was going to disappear. That was probably the biggest thing, is
to turn it around.’ (T10a)
This led the managers to ongoing management efforts to improve the health of the
wetland and ‘to keep looking after it so it didn’t go backwards’ (T10b). Almost 20 years
later, with a great deal more knowledge and experience behind them, these managers
remain committed to their goal for complex reasons, including personal and financial
factors:
‘...what’s there has got to stay there because, you know, it’s a habitat thing and
God made it or whatever you want to say […] [wetlands] were here in the first
place for a reason... You know, so it’s part of a cycle.’ (T10a)
‘...you’ve got to look after both. You can look after the farm and you’ve got to
look after the wetland ’cos if you don’t look after one of them, one’s going to
deteriorate, and the other one deteriorates behind it. Can you understand that?
[…] if you’re not looking after that wetland, that’s a big swamp going to come
back in and take your farm out [...] and if you look after the wetland and don’t
look after the farm, you’ve got no profit or anything like that…’ (T10a)

While not a key focus of this study, common personality attributes emerged during
thematic analysis of the interview data. In general, most interviewees, particularly those
directly involved in restoring wetland sites, exhibited qualities such as optimism (see
Chapter 4, section 4.2.8, Table 12), passion, determination, commitment, persistence
and resilience, vision, well-developed leadership and thinking skills, flexibility and
adaptability, and the courage and confidence to act upon personal intuition and beliefs.
One farmer was described by his partner and co-interviewee as ‘caring’. Given the
dedication (sometimes lifelong) of many other interviewees to protecting and restoring
wetland ecosystems, it is likely that others shared that trait.
Relevant quotes included the following:
‘Yeah. I’m an optimist. (laughs)’ (T19)
‘I’d be working away and in tears (laughs) and [my partner] would say to me,
‘It’s like trying to run a thousand cow farm on your own. Get some people to
help you!’ And I’d be stressing out and having a small meltdown! (laughs)’ (T24)
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‘…a lot of land owners […] they don’t know whether to trust me or not. […] in
terms of networking within other councils? Zero. I’ve got no idea whether other
regional councils have been through this in the past. Yeah. So, I kind of feel like
I’m on my iceberg alone. (smiling)’ (T26)
‘…what I’m working on at the moment is […] what I think of as common sense.’
(T7)

‘I would not move in unless I was nine times out of ten sure. DOC told me,
‘No’; I told them, you know, go and get stuffed. [Interviewer asks: ‘Because you
were sure?’] I was sure, 9 times out of 10, or 9.9 [that] I’d come through. I don’t
think I had anything backfire on me.’ (T10a)
‘And [T10a]’s quite caring so he didn’t like to see things dying and plants going
backwards.’ (T10b)
‘I’m very passionate about the whole thing.’ (T7)

In summary, the interviewees were engaged in multiple, diverse roles in wetland
management, and cited a range of motivations for their efforts. These included the
education and inspiration of others, restoration and protection of wildlife habitat and
wetland ecology, responding to a sense of justice (righting a ‘wrong’), creating a legacy
for the future, reinstating Māori identity and customary practices, personal enjoyment,
and/or the receipt of funding and support of others (Table 43).
Thematic analysis of the interview transcripts also revealed common personality
attributes among the participants, including optimism, passion, persistence and
resilience, vision, well-developed leadership and thinking skills, and the courage and
confidence to act upon personal intuition and beliefs.
Data relating to another emerging theme from the interview transcripts, namely
management-related conflicts, frustrations and potential solutions, are presented in the
following section.
6.10 Management-related conflicts, frustrations, and potential solutions
During the thematic analysis of interview data, one theme which emerged was
‘management-related conflicts and frustrations’. These are briefly described here due to
their relevance to Research Sub-Question 3 concerning wetland management practices.
These findings also link strongly to the study findings concerning management
challenges and potential solutions presented in section 6.5 (Major issues preventing
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management goals from being reached), and Chapter 4, section 4.2.6 (Challenges and
barriers to improving wetland health). Additional, supplementary qualitative data are
provided in Appendix 14.
Media analysis findings concerning wetland management issues and potential solutions
(see Appendix 8) were similar to the findings presented below. Journalists and media
commentators urged greater action on research into environmental health, revegetation
of river/stream margins and creation of riparian buffer zones (minimum 20 metres) on
farms, improved management of farm nutrient runoff, and involvement by Māori in
sustainable farming practices. Several articles urged greater regulation and compliance
effort by councils regarding farm runoff to waterways, while one article praised
voluntary initiatives by farmers to improve water quality and advocated against ‘a
telephone book-sized set of rules’ (Wills, 2013).
Key wetland management-related conflicts and frustrations reported by interviewees
related to the following:
Politics (district, regional, and/or national), including disparate and/or
inadequate government policies, a perceived lack of political will and failure at
various levels to adequately protect wetlands and support individuals/agencies
working to restore wetlands. This includes but is not limited to the provision of
funding and resources for activities such as the protection of wetlands on private
land. Relevant comments included:
‘…you’ve got different agencies responsible for little different bits and pieces
and all sort of assuming that someone else is doing something, or making
management decisions based on an assumption of what someone else might have
done, but […] suddenly there’s a hole there and the system isn’t working
properly…’ (T11)
‘This [restored] land we’re standing on, it belongs to that [adjacent conservation
land] but it’s got to be covenanted into it and DOC actually haven’t got the staff
to do it at the moment. […] if we sold this farm, they [the new owners] can pull
that fence down and put it back on the boundary.’ (T10a)
Tension between conflicting land uses, mostly relating to farming activities and
their ongoing impacts on wetlands and waterways; some interviewees were also
frustrated by rural community attitudes to water management, wetland
protection and restoration, described by one interviewee as ‘disheartening’
(T13b);
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On-ground management frustrations including reinvasion by weeds, the lack of
time, funding, and/or labour to conduct necessary tasks, and challenges for
managers in building and maintaining relationships with key stakeholders,
negotiating agreement, and/or obtaining practical support on important issues;
Communication, particularly of complex scientific issues or key wetland
messages to stakeholder groups (including politicians, community volunteers,
farmers); also, the predominant media focus on negative or dramatic stories was
perceived as making it difficult to promote positive actions/messages.
One interviewee expressed stakeholder-related issues as follows:
‘…it often comes down to power and good governance because people in such
an ecosystem as wetlands where it’s, you know, highly productive, [with] many
conflicting values, it’s hard to get resolution and win-win outcomes because
there’s so many stakeholders coming from so many points of view. And then
there is the health of the wetland in itself, which ultimately suffers because of the
inability of getting reconciliation across all stakeholders.’ (T17)

Potential solutions to these and other management challenges are presented in sections
4.2.5 and 4.2.6 and summarised in section 4.2.7 ‘Potential solutions’. However, a few
themes with a broader focus (e.g. regional, national) are included below due to their
relevance

to

Research

Sub-Question

3.

Additional

relevant,

supplementary

interviewees’ responses are provided in Appendix 14.
The study themes relating to potential solutions include:
Mechanisms for encouraging diverse stakeholders to work together, including
regional councils, e.g.:
‘…we seem to get into these iwi, council, public ownership issues […]
sometimes people just need to step up to the mark and say, [bangs table] ‘This is
a combined project, we’ll work together, we’ll get a solution and think about the
next generation, not about little egos and personalities here.’ And when you see
things like […] a regional council having one set of rules and another regional
council letting another thing happen... Waterways run through regions, and
you’ve got to get that conductivity into the regional councils’ mind-sets.’ (T16b)
‘…rather than using the more scientific multi-objective approach, we shifted to
[…] nested adaptive systems, and resilience analysis […] And by going to that
approach it was possible to identify which components of the lake were the most
vulnerable, […] collaboration coupled with the concept of using nested adaptive
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systems and resilience as a means for framing how you do things, made a huge
difference to the lake.’ (T21)
Involving landholders in wetland protection and restoration, e.g.:
‘If you go down the regulatory path saying, ‘We’re going to define wetlands and
we’re going to control wetlands’, then the reaction from the farming community
is going to be negative. If you go to them and say, ‘Look, you have something of
public value, and because it is of public value, we are happy to help contribute
to the costs associated with the protection of that’, you get a very different
response.’ (T21)
‘It’s having a positive, can-do attitude and just getting down to the most simple
[message], ‘This is what you have got to do’…’ (T14)
Increasing the involvement of iwi in wetland management, e.g.:
‘…because Māori have a particular interest and value wetlands and shallow
lakes highly for their productivity and their culture has effectively, you know,
formed a lot out of those systems, they’ve been bequeathed a lot throughout New
Zealand […] to Māori to manage. And so now we’re moving into a space of comanagement and also collective action […] ‘co-management’ in New Zealand
means managing between the Crown and Iwi.’ (T17)
‘…there’s a lot of knowledge in the mātauranga Māori, particularly in the past
about things they used to do that science may not know about. I mean, it’ll be
underpinned by science; […] We don’t know about that, so that’s quite good
that both sides are coming together.’ (T18)

In summary, key findings from the media analysis and interview data, respectively,
were similar. They show that wetland managers’ key conflicts and frustrations revolved
around land use tensions, communication and collaboration between stakeholders,
disparate and/or inadequate government policies, inadequate funding and resources, and
perceived political failure at various levels to adequately protect wetlands and support
individuals/agencies working to restore wetlands.
Potential solutions to key challenges at the regional and/or national level were
mentioned by interviewees, including the use of tools such as nested adaptive systems
to facilitate stakeholder cooperation, improvement of the consistency and strength of
regulatory frameworks across regions and adequate enforcement of these, and greater
involvement of landholders and iwi in wetland protection and management, particularly
in establishing riparian buffer zones and implementing sustainable farming practices.
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The following chapter (Chapter 7) discusses the findings for this study in relation to the
Research Question, ‘How do wetland managers perceive wetland health?’ Chapter 7
also considers the study findings in relation to the four research sub-questions, with
particular attention to addressing Research Sub-Question 4, ‘What are the implications
of the research findings for the future management of wetlands?’
Key study findings relating to Māori are also presented in Chapter 7 (section 7.1.4),
drawn from the findings presented in all three Results chapters in this thesis
(Chapters 4, 5 & 6). In section 7.2, a mind map is presented and discussed (Figure 30),
depicting visually the diverse key influences on wetland managers which emerged from
the study data.
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7. Discussion & Conclusions
This study explored the Research Question, ‘How do wetland managers perceive
wetland health?’ In this case, the wetland managers were a cross-section of people
living and working on the land as farmers or lifestylers or variously employed in a
variety of roles, e.g. in government agencies, non-government organisations,
universities, Trusts, corporations and consultancies.
This comprehensive exploration of these managers’ perceptions covered sociallyoriented aspects of wetland health including personal wetland definitions and use of
wetland-related terms, wetland managers’ roles, experiences and personal anecdotes,
key indicators used by managers to assess wetland health, and ‘the good, the bad and
the ugly’ concerning wetland loss, management, restoration and protection in NZ. The
approach and methodology of this study were formulated to be compatible with the
conceptual, theoretical framework for this research (Chapters 1 & 2), the explorative
form of this study benefitting from the synthesis and interpretation of data from
multiple, mixed method sources (Chapter 3, section 3.1, Table 2). The study also
adopted the principles of adaptive research, triangulation of data, and ensuring
complementarity of all aspects of the research (Chapter 3, section 3.2.4).
The study findings presented in Results chapters 4, 5 & 6 tell the story of degraded
wetlands being restored by committed, hard-working, skilled, determined and often
frustrated individuals and small groups who envisage a better future for wetlands and
water bodies, have identified problems and are employing their limited resources to
address them. This chapter draws key thematic outcomes from the study findings and
discusses them in relation to relevant literature, before presenting the study conclusions,
and the key contributions of this study to the wider body of scientific knowledge.
In this chapter, the study findings are discussed in relation to the Research Question and
four corresponding sub-questions (Chapter 1, section 1.1). Key themes from the data are
presented and discussed with reference to relevant literature. For the sake of clarity,
these themes are categorised as relating generally to wetland health (section 7.1.1,
Wetland health-related themes), or relating specifically to wetland management
(section 7.1.2, Management-related themes). A summary of key study findings relating
to wetland health indicators is provided in section 7.1.3, and key study findings relating
to Māori are presented in section 7.1.4. In section 7.2, a mind map is presented,
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providing a visual summary of the study findings and a prelude to the study conclusions
and key contributions presented in section 7.3.
The mind map produced during this study (section 7.2) utilises qualitative data to
visually depict the complex, interrelated factors which comprise, contribute to and
variously influence wetland managers’ roles, goals and activities. The outcomes of this
study, notably the key themes and the mind map, contribute to the growing cache of
scientific knowledge on socially-oriented aspects of wetland management, specifically
wetland managers’ on-ground management-related roles, perceptions and activities.
More generally throughout this chapter, the study findings are examined in the context
of wetland health, and from the holistic, integrated and action-oriented perspective of
human and ecosystem health conceptualised by the EcoHealth construct. The related
constructs of ecosystem health and EcoHealth underpinning this study are briefly
referenced, including the key principles of EcoHealth (Charron, 2012a) and the social
learning spiral (Chapter 1, Fig. 2; Brown, 2008; Brown, 2007a). (See Chapters 1 & 2 for
details concerning key study concepts and theoretical framework.)
7.1 Discussion of key themes
From the data collected to address the Research Question and the four research subquestions (Chapter 1, section 1.1), a number of key themes emerged relating to wetland
health. These are presented here in two categories: general wetland health-related
themes, and wetland management-related themes.
The wetland health-related themes relate primarily to the first two research subquestions (Chapter 1, section 1.1), which are: 1) ‘What are the current perceptions of
wetland health?’ and 2) ‘How do wetland managers differentiate between healthy and
unhealthy wetlands and what indicators do they use?’
The wetland management-related themes relate to Research Sub-question 3) ‘What are
the past and current management and monitoring practices for wetlands?’
Interpretation and synthesis of these study findings provide the basis for discussion of
Sub-question 4) ‘What are the implications of the research findings for the future
management of wetlands?’
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7.1.1 Wetland health-related themes
Nine key study themes relating generally to wetland health are presented and discussed
below, in relation to the relevant research sub-question/s.
Six of the themes relate primarily to Research Sub-question 1) ‘What are the current
perceptions of wetland health?’ To explore this sub-question, study participants were
asked about their perceptions of wetland health, key threats to wetlands, observed
changes in wetland health, challenges and barriers to the improvement of wetland health
and potential solutions to these, links between wetland health and human health and
well-being, and managers’ feelings about the future of wetland health (Chapter 4). Key
thematic outcomes from these data are presented and discussed below.

Wetland health in NZ is considered ‘poor’ and ‘degraded’ by managers, and
wetland loss continues. Managers have particular concern for small, lowland
wetlands on private land which are still being drained/lost in many regions.
Of the general themes emerging from this study, perhaps the most significant is the fact
that wetland loss continues in many regions of NZ despite the country having already
lost 90% of its wetlands to drainage and development (Ausseil et al., 2011). Most study
participants had observed some destruction of wetlands within their lifetime, and in
some cases these losses were very recent or ongoing (Chapter 4, section 4.2). Several
interviewees described their personal sense of loss and disappointment following the
destruction of much-loved wetlands, e.g. after change in land ownership.
Equally concerning, NZ wetland health was generally considered ‘poor’ and ‘degraded’
by the study participants, who listed weeds, pest animals, nutrient pollution and
hydrological modification as key threats. These pressures are among the principal and
most widespread global threats to freshwater biodiversity, identified by Strayer &
Dudgeon (2010) as habitat degradation, pollution, alien species introductions, flow
regulation and water extraction, and overexploitation of fisheries, all of which are
destined to be compounded by climate change (Gardner et al., 2015).
Study participants expressed particular concern for small, lowland wetlands on private
land, which they perceived were still being drained/lost in many regions; remnant
wetlands and old drains functioning as tenuous, unlikely havens for endangered
freshwater wildlife were described as ‘disappearing’ due to the (sometimes illegal)
modification of pastoral landscapes for the use of centre pivot irrigation equipment.
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Related to this issue of wetland loss, a third of interviewees expressed concern about
governance failures and/or regulatory challenges, including inadequate legislative
protections for wetlands, inadequate funding for managing and rehabilitating wetlands
and water bodies, and perceived unwillingness on the part of regulators to enforce
existing regulations (Chapter 4, section 4.2.6). These study participants’ perspectives on
wetland health generally mirror the poor environmental statistics currently on public
record in NZ (e.g. MfE, 2016a). Meanwhile, continued wetland loss and inadequate
implementation of wetland policy at national level are global challenges (Gardner et al.,
2015; Davidson, 2014; Finlayson, 2012; Pittock et al., 2010). In a 2012 study in the
Mediterranean, the main regional drivers of wetland degradation were identified as
inadequacies in wetland-related policy, law enforcement and governance, and limited
consideration of wetlands in land-use planning and development agendas (MWO,
2012).
Worldwide, despite positive initiatives such as the International (Ramsar) Convention
on Wetlands, negative trends in wetland loss and degradation have continued over
recent decades (Gardner et al., 2015; Davidson, 2014; MA, 2005a). Global wetland area
is estimated to be decreasing by as much as 1.5% annually (Leadley et al., 2014).
Implementation by Contracting Parties to the Convention has been largely ineffective at
the national level (Finlayson, 2012); MWO (2014) noted that Ramsar-listing of a
wetland site ‘does not necessarily ensure the conservation of its natural habitat areas’
(p. 7), and legal protection was required. However, Finlayson et al. (2011) proposed that
it was likely the world’s wetlands would be in a worse state were it not for intergovernmental processes such as the Ramsar Convention; countries in which
implementation of the Convention has been more effective (including the establishment
of national wetland policy and legislative frameworks) report wetlands in a better state,
and a wide range of implementation activities being conducted to improve management
and wise use of wetlands.
In NZ, Ramsar-listed wetland sites remain subject to numerous threats including
pressures from adjacent land use and increased nutrient loadings (Sanson, De Poorter,
Robertson, Denyer & Hackwell, 2015). Study participants described ongoing challenges
to wetland health and management at four of NZ’s Ramsar sites (Chapter 4, section
4.2.2); from their comments it may be inferred that the sites are inadequately protected
from threats, and that key aspects of the Convention have not been implemented.
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Study participants’ significant concerns about inadequate enforcement of the crucial
RMA, including consent infringements, and water quality declines linked to dairy
farming (Chapter 4, section 4.2) are supported by recent media reports and scientific
articles (Smallman, 2016; Hutching, 2016a; Mitchell, 2016a; Foote et al., 2015). Also in
accordance with participants’ concerns, scientific literature shows that many NZ
wetlands are under threat of severe degradation or loss; lowland wetlands in particular
are highly fragmented with reduced biodiversity, and subject to multiple pressures
including invasive species, grazing, nutrient inputs from agriculture, hydrological
modification and loss due to development (MfE, 2016a; MfE & Statistics NZ, 2015;
Foote et al., 2015; PCE, 2015a; Sanson et al., 2015; Myers et al., 2013; Thompson,
2012; Ausseil et al., 2011; Ausseil et al., 2008; MfE, 1997). Correspondingly,
significant declines in freshwater quality and the distribution of native freshwater fish
have occurred in the past two decades (Foote et al., 2015; Joy, 2012b; Joy & Death,
2004).
In all, there was an overwhelming tone of frustration and concern in study participants’
comments about wetland loss and degradation. Among the interviewees with a regional
or national perspective on wetland management, there was general consensus that all
NZ wetlands needed legislative protection, especially small wetlands on private land
(Chapter 4, section 4.2.7). In addition, these interviewees perceived that regulations
needed to be more consistent throughout the country, and supported by effective
resourcing and compliance mechanisms (Chapter 4, section 4.2.7; Chapter 6,
section 6.10).
The following theme relates to the above discussion and summarises study participants’
perceptions of a major cause of wetland degradation and loss in NZ.

Most managers perceive that agricultural activities in particular are damaging
wetlands and water bodies. However, they consider that public recognition of
wetland values has increased in recent years, and on-farm management of
wetlands and water is improving, e.g. that farmers are becoming more aware of
wetlands and water quality issues and some are altering farming methods
accordingly.
Worldwide, agricultural expansion is the primary cause of clearing or drainage of
wetlands and a major driver of ecosystem change (MWO, 2014; Finlayson, 2011;
Foleyet al., 2005; MA, 2005a). A global shift towards intensive mono-agriculture is
resulting in the provisioning services of wetlands being increasingly exploited at the
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cost of regulating, cultural and supporting services (Dixon, Wood, Finlayson & van
Halsema, 2008). Accordingly, intensification of land use and increasing demands for
water and other natural resources are seriously impacting freshwater ecosystems and
associated flows, hydrology and biodiversity as local water resources become
constrained (Davis et al., 2015; Wilderer, 2011; Vörösmarty et al., 2010). In NZ, Foote
et al. (2015) assessed the environmental costs of land use intensification of dairying
over the past two decades and noted that ‘significant costs’ (p. 709) arise from
externalities, e.g. greenhouse gas emissions, nutrient pollution of lakes, drinking water
contamination and compaction of soils; these are passed from the industry to the NZ
public ‘to deal with’ (p. 709), economically and environmentally. In key irrigation areas
of NZ’s South Island, illegal breaching of resource consents for water extraction by
irrigators (e.g. non-compliance due to excessive water extraction for dairying) has been
reported (Mitchell, 2016a). Myers and colleagues (2013) noted that few prosecutions
occurred for illegal drainage of wetlands and some councils appeared reluctant to take
enforcement action, perhaps in part due to the ‘inappropriate’ (p. 115) involvement of
local councillors in prosecution-related decisions and investigations. The participants in
this study similarly detailed wetland management challenges associated with land use
tensions, inadequate enforcement by councils of regulations and consent conditions, and
perceived political failures at various levels to adequately protect wetlands and support
individuals/agencies working to restore wetlands (Chapter 4, section 4.2.6; Chapter 6,
section 6.10).
Nationally, water quality regulation and dairying are publicly contentious issues
(Bishop, 2015). Biennial surveys since 2000 of public perceptions of NZ’s environment
have consistently found negative perceptions among the general public concerning the
impacts of farming activities on water quality and wetland health; survey respondents
hold very negative perceptions of farm effluent and runoff and the management of
rivers, lakes and groundwater in NZ (Hughey, Kerr & Cullen, 2013; Hughey, Cullen &
Kerr, 2010). The media articles analysed for this study were similarly dominated by
negative public perceptions of inputs of silt, nutrients and chemical contaminants to
waterways from intensive agriculture, and concerns about the reduced suitability of
these impacted waterways for recreational uses such as swimming and fishing
(section 4.2.3). Meanwhile, the central government aims to double the value of
agricultural exports by 2025 and has committed significant funding to support new
irrigation schemes, enabling the further expansion of dairying and other intensive
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farming activities (PCE, 2013). This will enhance existing challenges and likely present
new ones for wetland managers in coming decades.
As a general clarification, the Parliamentary Commissioner for the Environment (PCE,
2015a) reported that in a NZ agricultural context dairy ‘intensification’, i.e. grazing
more cows on each hectare of land, is commonly linked to declines in water quality, but
that the greatest cause of water quality decline at present is the expansion of dairying,
i.e. adding cows to more hectares. Myers et al. (2013) noted that dairying has expanded
rapidly in the South Island (more than doubling in land area in the past decade), and a
trend towards fewer, larger and more intensively farmed dairying operations has
increased wetland pollution and drainage problems, including the rapid deterioration of
iconic wetland system, Waituna Lagoon. In this study, it was clear that interviewees
used the phrase ‘dairy intensification’ or similar to encompass the concurrent process of
‘dairy expansion’; both processes were perceived as having adverse effects on wetlands
and water bodies (Chapter 4, sections 4.2.2, 4.2.3 & 4.2.6).
Regarding study participants’ perceptions of improvement in farming practices, a report
by the Auditor-General (2011) noted that while some farmers were taking steps to
reduce non-point source pollution of water bodies (e.g. nutrients, bacteria, sediment)
from agricultural activities, others were reluctant to accept individual responsibility for
the problem. Similarly, Myers et al. (2013) warned that change in farming practices was
slow and occurring unevenly across the country. In this study, approximately half of the
interviewees perceived a frustrating level of inertia among farmers reluctant to change
their farming practices, yet many interviewees also considered that on-farm
management of wetlands and water was improving. A third of all interviewees
perceived that public recognition of the values of wetlands and waterways had increased
in recent years, and/or greater awareness existed among farmers of these values. Some
perceived that more farmers were taking action to reduce farming impacts. A fifth of
interviewees considered that public recognition of water-related problems was
increasing, and a similar number perceived that research into wetlands and waterways
was increasing (Chapter 4, section 4.2.5). At greater than 60%, a high level of optimism
existed among the interviewees, which perhaps influenced these data; the interviewees
who spoke of mixed feelings or overall pessimism were generally concerned about a
lack of progress in wetland protection and management, and the continued loss of
wetlands to agriculture and development (Chapter 4, section 4.2.8).
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Interviewees’ positive perceptions correspond with reports that on-farm management of
riparian margins and nutrients is improving in some regions (PCE, 2013) and proenvironmental intentions among dairy farmers in particular are strong (Durpoix, 2010).
However, it should be noted that farmers’ environmentally-friendly attitudes, intentions
and willingness to act do not necessarily translate into on-ground action (Waudby, Petit
& Robinson, 2012; Durpoix, 2010; Deans & Hackwell, 2008). Also, the role and
influence of social norms on land owner behaviour with regard to natural resource
management are poorly understood (Minato, Curtis & Allan, 2012). Bennet & Whitten
(2002) noted, furthermore, that owners of wetlands ‘receive strong profit signals to
exploit their wetlands’ (p. 5), while little if any financial reward/s are available from
wetland conservation. The perceived costs versus benefits of wetlands to their owners
are complex. This challenge is reflected in the responses of one participant in this study,
who described the struggles of a rural Māori community to find financially viable
alternatives to pastoral uses of their wetland (Chapter 4, section 4.2.6). Meanwhile,
most NZ dairy producers are constrained by international market factors to a low-cost
production model which tends to lead to minimisation of the environmental component
of cost (Jay & Morad, 2007).
A study by Durpoix (2010) into NZ farmers’ attitudes and behavior towards the natural
environment found that farmers’ ecological knowledge and, more importantly, their
confidence in that knowledge were important predictors of farmers’ pro-environmental
attitudes. The author argued that ‘improving both objective and subjective knowledge of
farmers is likely to favour positive environmental attitudes’ (Durpoix, 2010, p. 214).
While the total costs and benefits would need to be investigated, increasing farming
communities’ knowledge about wetlands may increase pro-environmental attitudes
among farmers, and potentially also improve the outcome of restoration efforts through
increasing the knowledge of wetland managers.

In summary of these first two study themes, it is clear from the study findings that
managers are very concerned about wetland health and the lack of effective protection
mechanisms for remnant wetlands. Their perceptions of generally poor wetland health
and continuing wetland loss and degradation, in a large part due to agricultural
development, match existing scientific data and literature (MfE, 2016a; MfE &
Statistics NZ, 2015; Foote et al., 2015; PCE, 2015a; Sanson et al., 2015; Myers et al.,
2013; Thompson, 2012; Ausseil et al., 2011). Globally, the drivers of agricultural
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expansion which include population pressure, food demand and economic development
are anticipated to intensify in the next three decades (Dixon et al., 2008), with resultant
challenges for sustainable management (MWO, 2014; Rana et al., 2009; Dixon et al.,
2008; Falkenmark et al., 2007; Foley et al., 2005; MA, 2005a, 2005b, 2005c).
Concurrently, environmental factors such as climate change are expected to drive
transformational change in farming practices in the near future (Wollenberg et al.,
2016). In this context, the protection and sustainable management of all wetlands, big
and small, will require urgent attention and concerted action from decision-makers,
policy-makers and regulators; the study findings indicate that this is not yet occurring
with any real effectiveness or consistency in NZ.

Wetland site managers perceive that their management activities have resulted in
improved wetland health at individual sites, based on outcomes from a mix of
formal and informal monitoring techniques.
At site-level, managers’ perceptions of wetland health were more positive than their
perceptions of wetland health nationally. The general improvement in wetland health at
restored/managed sites was a key theme in interview responses (Chapter 4,
section 4.2.2). As 70–80% of the total 69 study participants (Chapter 3, section 3.5)
were involved in managing wetlands at site-level, this study has obtained unique data
concerning on-ground wetland management activities being undertaken throughout NZ
(Chapter 6, sections 6.1–6.5). These include wetland managers’ goal-setting, perceived
progress towards management objectives, and project evaluation efforts.
Similarly, 65–80% of the participants were conducting some form of monitoring, using
a mix of formal and informal techniques to observe/record improvements in wetland
health, particularly water quality, vegetation cover in riparian margins, and native
biodiversity. These managers’ perceptions of improvements in site-level health were
based primarily on informal observations, e.g. the presence/absence of native fish, birds,
or aquatic insects (Chapter 6, section 6.7). The participants used monitoring data to
inform wetland management on-site, and for policy evaluation, reporting and
compliance purposes (section 6.7.3). The study findings show that monitoring efforts
were not necessarily standardised across sites and tended to evolve over time, e.g. as
managers’ knowledge, skills, and collaborative partnerships increased, although the
majority of monitoring remained observational (section 6.7.1).
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Nationally, reported improvements in water clarity and phosphorous levels in some
waterways have been partially attributed to increased riparian plantings in recent years
and improved management of erosion in associated catchments (MfE, 2016a). While
study participants reported improvements in health at site-level for some wetlands, these
are occurring within the broader context of ongoing pressures such as adjacent,
incompatible land uses and reinvasion by pest species, which study participants noted
continued to present significant, long-term management challenges (Chapter 4,
section 4.2.3 & section 4.2.6). Interviewees also expressed concern that regional and
national monitoring programs for wetlands and waterways were generally under-funded,
inconsistently applied across the country, and/or poorly implemented due to skills and
staff shortages, lack of funding, and inadequate regulatory frameworks (Chapter 6,
section 6.7.2). These pressures and reported challenges accord with the literature
pertaining to wetland threats in NZ (MfE, 2016a; MfE & Statistics NZ, 2015; Foote et
al., 2015; PCE, 2015a; Sanson et al., 2015; Myers et al., 2013; Thompson, 2012;
Ausseil et al., 2011; Ausseil et al., 2008; MfE, 1997).
Experiences in Europe show promisingly that the restoration of degraded natural
wetland sites can assist in the recovery of ‘a certain level of biodiversity’ (MWO, 2014,
p. 7). However, Moreno-Mateos and colleagues (2012) analysed the biological structure
and biogeochemical functioning of over 600 restored wetland sites worldwide and
found that key parameters remained at barely a quarter of the levels of reference sites,
up to 100 years after restoration (Moreno-Mateos, Power, Comín & Yockteng, 2012).
They concluded that current restoration practices were failing to restore original levels
of ecosystem function even after many decades of effort and that recovery was
generally very slow, or the ecosystems moved post-disturbance to alternate states that
differed from reference conditions.
Combined, these findings have important ramifications for wetland protection and
management including wetland restoration practices, effective long term monitoring and
evaluation of projects, and the use of biodiversity offset arrangements in land use
planning and development, noting that offset arrangements should be made sparingly
and with caution.
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Most managers are optimistic about the future with regard to wetland health,
however a large number (40%) report mixed/pessimistic feelings.
The majority of managers reported feeling optimistic about the future of wetlands in NZ
(Chapter 4, section 4.2.8). Many managers perceived that wetland management was
improving in most regions, awareness of water quality issues was increasing nationally,
NGO’s and the wider community including Māori were increasingly involved in
wetland restoration activities, and farming methods were gradually changing to reduce
agricultural impacts on water quality and wetlands (Chapter 4, sections 4.2.5 & 4.2.7).
While interviewees generally perceived a large amount of regional variability in
community perceptions and governance of wetlands (Chapter 4, section 4.2), most
considered that positive changes were occurring in wetland management (Chapter 6,
section 6.8) and that these were cause for optimism; such changes mentioned by
participants included legislative reforms relating to the National Policy Statement for
Freshwater Management 2014 (NZ Government, 2014c) and the establishment of limitsetting frameworks (Land and Water Forum, 2015), and examples of informed decisionmaking, catchment-wide planning, greater involvement of iwi, and collective
governance of water being undertaken in some regions. These perceptions are supported
by recent collaborative decisions and actions involving government agencies which
include the establishment of the Land and Water Forum (Land and Water Forum, 2016;
Land and Water Forum, 2015), co-management arrangements over natural resources
through settlements with iwi of historical Treaty of Waitangi claims (Office of Treaty
Settlements, 2016; MfE, 2014), the formation of the Waikato River Authority (Waikato
River Authority, 2016), improved strategic planning of water management and water
quality regulation by most regional councils (PCE, 2013), and lake/waterway
restoration efforts through various partnerships (Sanson et al., 2015; NZ Government,
2014b).
Similarly, successful recent developments in wetland-related initiatives and tools for NZ
wetland restoration and monitoring were mentioned positively by interviewees; these
initiatives include the Wetlands Monitoring and Assessment Kit (Landcare Trust, 2016),
Māori environmental indicators (Harmsworth & Tipa, 2006; Tipa & Teirney, 2003;
Harmsworth, 2002), the iwi estuarine monitoring toolkit Ngā Waihotanga Iho (NIWA,
2016), concepts such as the Mauri Compass which aims to evaluate mauri in an RMA
context (Ruru, 2016), collaborative land management partnerships and cultural health
assessments by Te Rūnanga o Ngāi Tahu (Te Rūnanga o Ngāi Tahu, 2016; Sanson et
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al., 2015) and numerous community monitoring efforts (e.g. The Tangata Whenua,
Community & Voluntary Sector Research Centre, 2016). Collectively, these efforts are
touted as signifying a growing focus nationally on collaborative approaches to policy
development

(MfE, 2014), increased community involvement

and

iwi/hapū

participation in freshwater management (Landcare Research, 2016a), and increased
recognition of mātauranga Māori, including cultural stewardship and customary
knowledge pertaining to wetlands and water bodies (Landcare Research, 2016b).
However, approximately 40% of managers reported mixed or pessimistic feelings
regarding the future for wetland health, many expressing frustration at perceived
challenges and barriers to improving wetland health (Chapter 4, section 4.2.6 &
Chapter 6, section 6.10). Significant resourcing challenges were raised by regional and
district/unitary council employees, and by wetland site managers who were generally
concerned about a lack of resourcing, labour, and knowledge (Chapter 4, section 4.2.6).
Similarly, a recent study of NZ community-led environmental groups by Peters (2016)
identified availability of funding, labour and technical skills as key practical barriers to
wetland restoration. In the U.S., restoration costs and limited access to knowledge
sharing, expertise and training were included in a summary of barriers to improving
wetland restoration, compiled by state wetland managers (ASWM, 2016).
These findings indicate that important forward steps have been made in NZ, but there is
more work to do before wetlands are adequately protected and managed across the
country.

The following theme summarises the major barriers to improving wetland health
mentioned by study participants, as a precursor for further discussion on this topic
below.

Major barriers to improving wetland health include resourcing, conflicting land
uses, availability of labour and knowledge, societal values and organisational
cultures.
The study findings indicate that major factors preventing participants’ from attaining
wetland management goals are as follows: funding/resourcing; offsite pressures such as
conflicting land usage; persistent reinvasion by weeds/pest species; personal availability
of time, labour and knowledge; and entrenched community attitudes and organisational
cultures (Chapter 6, section 6.5).
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Similar themes emerged from the data concerning challenges to effective wetland
monitoring; participants said they struggled with limitations in scientific monitoring
methods and tools, funding, personal knowledge/awareness, time, and labour. They also
considered relationships between key stakeholders and intra- or inter-agency politics to
be key challenges (Chapter 6, section 6.7.4). These concerns arise to varying degrees in
many parts of the world (ASWM, 2016; MWO, 2014; Chuma, Masiyandima, Finlayson,
McCartney & Jogo, 2012). Chuma and colleagues (2012) reported that wetland
managers and users in rural communities of southern Africa faced challenges including
limited resources, internal politics and cultural issues, limited knowledge of wetland
systems, services and catchment dynamics, and poor opportunities for engagement,
communication and collaboration with decision-makers and policy-makers (Chuma et
al., 2012). Chuma and colleagues recommended inclusive, consensus-based planning of
wetland and water management and use, coherent legal frameworks promoting
sustainable use, management interventions balancing human needs and ecosystem
functions, community-based monitoring, and evaluation of success/failures to enable
learning and adaptive management at the community-level (Chuma et al., 2012). The
solutions raised by participants in this study included the use of tools such as nested
adaptive systems to facilitate stakeholder cooperation, improvement of the consistency
and strength of regulatory frameworks across regions and adequate enforcement of
these, and greater involvement of landholders and iwi in wetland protection and
management, particularly the establishment of riparian buffer zones and implementation
of sustainable farming practices (Chapter 6, section 6.10).
The study participants also perceived that societal values and perceptions concerning
wetlands were a barrier to improving wetland health (Chapter 4, section 4.2.6). Many
interviewees perceived that social recognition of wetland values, both intrinsic and
service-related (e.g. water filtering capacity), was poor. In turn, they surmised this was
due to a lack of public knowledge about wetland values and services, and the full extent
of water quality issues and degradation. One interviewee gave a different perspective on
social barriers, expressing concern that Māori communities were already in financial
and social ‘crisis’ (T5) and therefore poorly placed to effectively address and improve
the health of their ancestral landscapes, including wetlands (section 4.2.6). On these
issues, Horwitz, Finlayson & Kumar (2015) noted that interventions to enhance
wetlands as settings for human well-being need to address existing social values, social
driving forces and cultural norms, among other factors. In addition, tying in with the
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earlier point about increasing farmers’ knowledge, Horwitz, Finlayson & Weinstein
(2012) noted that ‘wetland managers must have information’ (p. 1), i.e. be informed and
knowledgeable, about positive benefits of wetlands for human health and well-being,
allowing them to respond professionally and articulately to negative public narratives
concerning wetlands, e.g. the common perception of wetlands as a source of vector- or
water-borne diseases and as a ‘problem’ for public health (Horwitz et al., 2012, p. 1).
Effective approaches to improve wetland health will need to address the major barriers
raised by the participants in this study, including funding/resourcing, land use conflicts,
availability of labour and knowledge for effective on-site management, while also
countering entrenched community attitudes and organisational cultures.

Managers perceive strong positive links between wetlands and human health and
well-being, including in most cases their own personal health and well-being.
A key theme to emerge from the data is that managers perceived strong positive links
between wetlands and human health and well-being, usually also associating wetlands
with their own personal health and well-being. Being a unique exploration of wetland
managers’ perceptions from throughout NZ, this study uncovered some intensely
personal links between wetland managers and their restoration site/s (Chapter 6, section
6.9). Healthy wetlands were highly valued by the managers interviewed for this study,
and strongly correlated with the health and well-being of communities and individuals.
Physical, mental, spiritual and cultural links were identified by the interviewees, and
societal links including economic benefits were mentioned (Chapter 4, section 4.2.9).
These data indicate that the managers generally perceived wetlands as ‘settings’ for
human health and well-being, in line with the concept proposed by Horwitz &
Finlayson (2011a) and further synthesised by Finlayson, Horwitz & Weinstein (2015).
Over 60% of the interviewees viewed wetlands as a source of healthy food, or kai
moana, for New Zealanders and/or communities around the world. Most of the
interviewees also perceived personal mental and physical health benefits derived from
undertaking recreational activities in wetlands, and/or in restoring wetlands, along with
increased personal well-being from the aesthetic appreciation of healthy wetland
ecosystems.
Such benefits to human health from contact with biodiversity and natural spaces have
been recognised worldwide (Craig & Prescott, 2016; Carter, 2015), and it is apparent
that wetlands and human health are interconnected and to some extent interdependent
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(Finlayson, Horwitz & Weinstein, 2015; Jenkins & Jupiter, 2015; Horwitz et al., 2012;
Horwitz & Finlayson, 2011a). However, Finlayson & Horwitz (2015a) noted that
wetlands were often perceived negatively with regard to human health, e.g. as sources
of vector- or water-borne diseases, and that the ‘wetland/health nexus’ (p. 7) was
complex and paradoxical; people benefit from some wetland ecosystem services while
often at the same time degrading others, e.g. regulating and supporting services.
Russi and colleagues (2013) similarly observed that the nexus between water, food and
energy is one of the most fundamental relationships for society (Russi et al., 2013) and
an ever-increasing challenge in the context of burgeoning population growth and
changing climate (Russi et al., 2013; Horwitz, Finlayson & Weinstein, 2012). As human
populations and consumptive actions increase, the capacity of wetlands to continue to
provide such services decreases and negative feedback results, including the reduced
availability of wetland resources (e.g. food and fibre) and increased human exposure to
diseases, pollutants and toxicants (Finlayson & Horwitz, 2015a; Horwitz & Roiko,
2015). Significantly, the loss of wetlands has widespread negative economic impacts
and significant detrimental effects on well-being (Russi et al., 2013).
In addition to mentioning physical, mental, and economic benefits from wetlands and
the ecosystem services they provide, the study participants recognised spiritual and
cultural relationships with wetland ecosystems. These included Māori cultural practices
such as dyeing and weaving flax and collecting medicines, and the Māori concept of
whakapapa. ‘Whakapapa’ in its noun form relates to genealogy, lineage or descent
through many generations; as Moorfield (2016) noted, ‘…reciting whakapapa was, and
is, an important skill and reflected the importance of genealogies in Māori society in
terms of leadership, land and fishing rights, kinship and status. It is central to all Māori
institutions’. This concept was strongly conveyed by the three Māori managers
interviewed for this study (Chapter 4, section 4.2.9; Chapter 6, section 6.11).
Personal connections with wetlands were also expressed by approximately one-quarter
of non-Māori interviewees, including four individuals who linked wetlands to a sense of
‘place’. These concepts of ‘connection’ (T16b) with natural ecosystems and a sense of
belonging are examined in the substantial body of literature relating connectivity to
nature with human health and well-being, e.g. wilderness expeditions and regular
contact with nature impacts positively upon adolescents’ self-esteem, connectedness to
nature and general well-being (Barton, Bragg, Pretty, Roberts & Wood, 2016). Naturerelatedness or connection with nature is also a significant predictor for subjective well288

being and happiness in humans (Zelenski & Nisbet, 2014). Regarding people’s sense of
‘place’ and expressed attachment to healthy ecosystems, e.g. wetlands, Stedman (2003)
demonstrated the important contribution of physical environment and landscape
attributes to place meanings and attachment; in Stedman’s (2003) study, participants
expressed greatest satisfaction with healthy, less developed lakes, e.g. deep lakes with
less public access, less developed shorelines and clear, unpolluted water.
In the results of the Wetland Rating Activity for this study (Chapter 5, section 5.4),
participants considered the extent, proximity and type of human modification adjacent
to wetlands as a key indicator of wetland health and generally agreed that wetlands in a
natural, undeveloped state were healthiest. These findings are discussed in more detail
later in this chapter.

The next three key themes relating generally to wetland health derive from the data
collected to answer Research Sub-question 2) ‘How do wetland managers differentiate
between healthy and unhealthy wetlands and what indicators do they use?’ In order to
explore this question, interviewees were asked about personal wetland definition/s and
their usage of key wetland health-related terms (Chapter 5, sections 5.1, 5.2 & 5.3). In
addition, the Wetland Rating Activity shed light on the indicators used by interviewees
to determine wetland health (Chapter 5, sections 5.4 & 5.5). Key thematic outcomes
from the study findings pertaining to Research Sub-question 2 are presented and
discussed below.

Managers include a wide range of ecosystems within their personal definition of a
‘wetland’. Most define wetlands as shallow (in the case of lakes, < 1 metre depth)
temporarily and/or permanently wet areas, the transitional zone between dry land
and wet land, dominated by wetland vegetation. Most also exclude flowing water in
waterways (e.g. the main body of rivers and streams) and deep lakes from their
definition of ‘wetland’.
The wetland definition predominantly used by study participants (Chapter 5, section
5.1) was generally consistent with those used in official policy documentation and
legislation in NZ, e.g. the RMA definition described in Chapter 1, section 1.5.1, and the
wetland definition adopted by Ausseil et al. (2011) for their landmark mapping project.
This preference may be partly explained by interviewees’ general perceptions of the
RMA as a limited yet crucial tool in NZ wetland protection (Chapter 4, section 4.2.6).
This ‘NZ’ wetland definition, however, differs considerably from the much broader
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Ramsar definition adopted for the international Convention on Wetlands (Secretariat for
the Convention on Wetlands, 2014), to which NZ is a signatory. Several study
participants said that they swapped between the RMA and Ramsar definitions in
response to context and audience (Chapter 5, section 5.1). These are interesting study
findings which indicate that NZ wetland managers may define a ‘wetland’ quite
pragmatically, and are in some cases highly flexible in their use of NZ/globally-adopted
definitions.
Globally, wetland definitions differ widely and the classification of wetland ecosystems
is highly problematical and controversial (Johnson & Gerbeaux, 2004; Scott & Jones,
1995). Low usage of the word ‘wetland’ in the media articles analysed for this study
(just twice in 71 articles, see Appendix 8) may indicate that the narrower ‘NZ
definition’ is widely used throughout the country; the related words ‘river’, ‘stream’ and
‘lake’ were used much more frequently than ‘wetland’. It may also indicate generally
low levels of public awareness, knowledge or discussion about wetlands due to their
relative scarcity in the landscape: some regions have just 2–5% of their original
wetlands due to historical drainage for urban development and agriculture (Thompson
2012; Ausseil et al., 2011; Wilson, 1989).
The study findings relating to wetland definition (Chapter 5, section 5.1) and managers’
use of other wetland health-related terms (sections 5.2 & 5.3) offer a glimpse into the
words wetland managers use to describe and communicate with others about wetlands
and wetland health, and key meanings they ascribe to those terms. This is an area which
would benefit from further research, and which adds to the knowledge base enabling
improved communication and shared meanings to exist within communities and
between stakeholders; Hallström and colleagues (2015) noted the importance of
working together across boundaries and seeking new ways to coordinate across diverse
agendas, while the Ramsar Secretariat has had a longstanding focus on capacity
building and improving communication, public education and awareness about wetlands
(Secretariat for the Convention on Wetlands, 2005).

Managers generally consider that use of the word ‘health’ in a wetland context is
effective in promoting wetland health, e.g. as a recognisable analogy for human
health.
Almost half of interviewees considered that use of the word ‘health’ in a wetland
context (Chapter 5, section 5.2) was a useful analogy or link with human health; most
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considered that such a link could help foster improved understanding of ecosystem
condition and values among the general public. This view corresponds with, and
perhaps explains the widespread common and professional use of the phraseology
‘healthy wetlands’, ‘healthy ecosystems’, ‘healthy parks’, etc. On this point, Horwitz,
Finlayson & Weinstein (2012) observed that the word ‘health’ is a ‘powerful metaphor’
(p. 2), and considered that such phrases can be justified if used ‘in a way that
acknowledges that humans are an intrinsic part of ecosystems’ (p. 2), both as agents for
the degradation of such systems and conversely, for their restoration and maintenance.
Karr (1999) linked healthy, living rivers to the health and well-being of humans, and
stated that effective communication with decision makers was key to scientists’ ability
to influence environmental policy decisions; in arguing for biologists to promote
widespread understanding of condition and trends in river health, Karr (1999) stated,
‘People need, want, and deserve to understand these issues…’ (p. 232). These words
resonate with the study participants’ responses concerning their motivations and efforts
to effectively promote wetland restoration and health (Chapter 6, section 6.9).
In the context of NZ wetlands, the word ‘health’ was perceived by three participants in
this study to relate well to Māori philosophical connections with wetlands, and Te Reo
Māori words such as ‘ora’, ‘mauri’, and ‘kaitiakitanga’. It is evident from the responses
of Māori participants in this study, and other participants who mentioned them (Chapter
5, section 5.2 & 5.3; also Appendix 10), that these words encompass concepts which are
deeply and inextricably linked with Māori intergenerational health and well-being,
including spiritual, societal, economic, and environmental aspects of health.
A quarter of interviewees did not use ‘health’ in a wetland context. These findings on
participants’ use of ‘health’ and other wetland-related terms (Chapter 5, sections 5.2 &
5.3) show that wetland managers were highly selective in the terms they used to
describe wetland health, and tailored their vocabulary to suit their audiences and/or
specific objectives. In particular, several regional council employees reported that, due
to entrenched community attitudes and perceptions, their use of the word ‘health’ in a
wetland context while liaising with local land managers/developers would be highly
counter-productive to their efforts to reduce wetland degradation and loss. This is one
example of the challenges that some managers face daily in their many-faceted role/s,
and an important insight into the complexity and depth of the issues they must
negotiate.
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The key indicators used by managers to assess wetland health include the extent,
proximity and type of human modification, appearance and nativeness of
vegetation, appearance of water, and biodiversity present/likely to occur at the site.
Horwitz, Finlayson & Weinstein (2012) noted, ‘A claim to ‘healthy ecosystems’ comes
from judgements about the desirability of a certain ecological character’ (p. 2). This
concept was explored to some extent through the Wetland Rating Activity conducted
with interviewees during this study. The results of the rating activity (Chapter 5, section
5.4) showed that the participants were largely aligned in their perceptions of what an
‘extremely healthy’ wetland looked like, however differences occurred in their
assessments of wetlands in ‘poor’ to ‘moderate’ health. Participants’ perceptions of
wetland health were influenced by visual indicators such as evidence of human
development (e.g. urban or agricultural development) and hydrological change,
nativeness of vegetation, general appearance of water, if present, and/or personal
judgements concerning the likely presence/absence of pest species. The altitude of the
site was also important, as high altitude wetlands were generally perceived to be
healthier than lowland wetlands.
Additional factors which participants expressed a desire to know in determining wetland
health included the identity of some plant species, water quality and hydrology (e.g.
depth, clarity, nutrient levels), land usage and potential pollution sources in the
catchment, and the presence/absence of native and/or pest species including fish
(section 5.4).
Similarly, the fourteen interviewees who gave some assessment of the health of wetland
site/s they were restoring used indicators such as species diversity, presence of native
vegetation or fauna (e.g. birds, eels, native fish, aquatic invertebrates), water quality
(e.g. clarity, presence/absence of algae/scum), and numbers/absence of pest species (e.g.
exotic fish, mosquitoes) (Chapter 5, section 5.5).
These key wetland health indicators are similar in general terms to the indicators used
by Māori to determine stream health, as identified by Tipa & Teirney (2003). For
indigenous communities, water sources can have symbolic, metaphorical and
conceptual significance, as well as life-sustaining material and economic significance,
e.g. in relation to food harvests (Barber, 2005). In northern Australia, for example, the
vitality and interconnectedness of water are unifying key features in Aboriginal cultural
landscapes, mythology, custom, identity and relationships (Barber & Jackson, 2011;
Morphy & Morphy, 2006). Care of water sources implies obligations to ancestors,
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current and subsequent generations, and people living downstream. Accordingly, the
condition of these land and waterscapes is directly connected to the physical, social and
psychological health of individuals and communities (Barber & Jackson, 2011). In
north-western Australia, indigenous communities make observations about river health
using indicators such as water levels and hydrology, land use (e.g. mining) in the
catchment, and the seasonality or presence/absence of food sources such as fish and
native plants (Barber & Jackson, 2011, p. 45). Kaumātua and iwi resource managers in
NZ, interviewed by Tipa & Teirney (2003), used water quality indicators such as stream
temperature, movement, sediment and flow characteristics, variations and flood flows
(e.g. hydrology) in their assessment of stream health. Water quality and land use in the
catchment were also considered, along with the appearance and uses of the river and
riparian margins, characteristics of the riparian vegetation, riverbank condition, and the
abundance and diversity of mahinga kai species.
These, or similar indicators were all mentioned by varying numbers of the participants
in the Wetland Rating Activity for this study (Chapter 5, section 5.4). Other indicators
used by kaumātua and iwi resource managers but not mentioned specifically by
participants in the Wetland Rating Activity (although several were inferred in interview
responses) included the ‘sound of flow’, ‘shape of the river’, ‘the natural river mouth
environment’, and whether the fish from the stream were safe to eat and the water safe
to drink (Tipa & Teirney, 2003, p. vii & p. 31).
The findings of the Wetland Rating Activity (Chapter 5, section 5.4.3) indicate that the
managers were aware of the key management actions required for the ‘maintenance of a
full suite of ecosystem services’ (Myers et al., 2013, p. 109; (PCE, 2015a, 2013, 2012).
These include the fencing of waterways and wetlands to exclude livestock, the planting
of riparian buffers (PCE, 2013), control of weeds, pests and nutrient runoff from
surrounding land use, and restoration of natural hydrology (Myers et al., 2013). During
the Wetland Rating Activity, study participants sought visual evidence of these and
related management actions during their assessments of wetland health, particularly
fencing, riparian planting, protection/remediation of hydrology, and water quality
(Chapter 5, section 5.4).
The broad focus of participants on the ‘naturalness’ of wetlands (including the absence
of human modification, high level of nativeness in vegetation, habitat value for
biodiversity) equating to good/improving wetland health is reflected in other studies of
environmental perception (e.g. Dobbie, 2009); Lamb & Purcell (1990) found that scenes
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considered by study participants to be ‘unambiguously natural’ (p. 414) scored highest
in regard to preference.
These study findings are significant because this is the first time such a wide-ranging
sample of wetland managers have been asked about the key indicators they use to
determine wetland health in NZ. This information has relevance for scientists and
decision makers in wetland-related policy development, education, collaborative
wetland management and community/stakeholder liaison efforts.

In the following section, the key management-related themes derived from the study
data are presented and discussed.
7.1.2 Management-related themes
Ten key themes from this study relate to wetland management, in this case including
wetland monitoring activities, and these are presented and discussed below. All relate
primarily to Research Sub-question 3) ‘What are the past and current management and
monitoring practices for wetlands?’
As demonstrated by the findings presented in Chapter 6, in order to fully explore this
sub-question study participants were asked about their use of wetlands, and their
wetland management and monitoring goals and activities, past and present. Interviewees
were also asked about their personal involvement with wetlands, and qualitative data
relating to management-related conflicts, frustrations and challenges were analysed for
key themes.
Many of the key concepts and literature sources presented and discussed in section
7.1.1, above, in relation to wetland health-related themes are also relevant to the
management-related themes listed below. Examples include discussions concerning key
wetland threats and impacts such as agriculture, and key management challenges and
barriers to improvement in wetland health, derived from the findings presented in
chapters 4 & 5.
Key thematic outcomes from the data collected to address Research Sub-question 3 are
presented and discussed below.
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This study found that NZ wetlands are being used for a wide range of productive
enterprises and activities including commercial, recreational and/or customary
fisheries (including whitebaiting), farming/grazing and drought fodder,
hunting/duck shooting, ecotourism, environmental education, traditional
medicines, irrigation, and gravel extraction. Recreational uses mentioned by study
participants included walking, swimming, kayaking/canoeing, artistic pursuits
(photography, sketching), jet boating, four-wheel-driving and motorcycling.
The income-providing wetland uses and ecosystem services mentioned by participants
in this study were grazing, drought fodder, irrigation, hunting, commercial and
recreational

fisheries,

ecotourism,

and environmental

education (Chapter

6,

section 6.6.1). Approximately a fifth of study participants were receiving income from
their wetland/s (section 6.6.2). Participants also mentioned horticulture, hydropower,
gravel extraction, the harvest of traditional medicines and sphagnum moss, and a wide
range of recreational uses of wetlands (section 6.6). Some wetland use activities were
conducted as part of wetland management programs, e.g. around a third of the
managers, mostly farmers, regularly hunted, or arranged for others to hunt pest animals
(section 6.1).
Bennet & Whitten (2002) studied wetland owner values in two regions of Australia and
reported that almost all wetland owner participants grazed their wetlands. Most also
used their wetlands for recreation or pleasure, while 40% indicated that their wetlands
provided tourism or recreation opportunities; the wetlands were also used variously as a
drainage

sink,

water

supply, source

of

farm/commercial timber, irrigation

supply/storage, for hunting and fishing.
Further afield, Rebelo and colleagues (2010) reported that around three-quarters of
Ramsar-listed wetlands globally are utilised for agricultural and fisheries activities,
including over 90% of Ramsar wetlands in Sub-Saharan Africa. Wetland uses in SubSaharan Africa include fishing, grazing, agricultural and timber production,
hydroelectricity generation, and water extraction for domestic use and irrigation. The
contribution of wetland cultivation to total cash income for families in some regions
was found to be significant, with rice cultivation in particular providing up to 80% of
annual cash income for poorer households (Rebelo, McCartney & Finlayson, 2010).
Rana and colleagues (2009) reported similarly that fishing and agriculture were the two
major livelihoods for people living around the largest inland freshwater wetland system
in Bangladesh (Rana et al., 2009). Bennet & Whitten (2002) reported that 44–65% of
the wetland owners they studied perceived that their profits would increase if their
wetland were to be cleared and drained, while up to 57% perceived that their wetland
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had a negative impact on their property values. However, when non-monetary benefits
were included, around 50% of owners considered that the total benefits (monetary and
non-monetary) derived from wetlands would exceed the monetary benefit gained if their
wetland were drained (Bennet & Whitten, 2002).
The findings from this study (e.g. Chapter 4, sections 4.2.4 & 4.2.9; Chapter 6,
sections 6.6 & 6.9) indicate that NZ wetland managers perceived positive non-monetary
values and benefits from their restored on-farm wetlands, including aesthetics,
recreational opportunities, psychological benefits (e.g. mental well-being and
connection to nature), and biodiversity values. In addition, several farmers reported
financial gains for their dairying business since their on-farm wetland had been fenced
and revegetated (Chapter 6, section 6.6). This information assists in building our
understanding of socially-oriented aspects of wetland management, including wetland
managers’ relationships with their wetland site/s, potential motivations, and the values,
benefits and services provided by wetlands in NZ.

Managers are undertaking a range of wetland management activities at site-level,
particularly control of weeds and pest animal species, exclusion of herbivores,
restoration planting of natives, management of water quality and hydrology, and
erosion/siltation control, also wetland-related educational and/or public awareness
activities involving a range of audiences;
Barriers/challenges to improving wetland health include the practicalities of
wetland management, e.g. control of weeds and pests, personal availability of time
and labour, project succession.
This study found that most participants managing wetlands at site-level were conducting
a wide range of management activities. These ranged from practical work such as
fencing, revegetation and weed control through to wetland-related public awareness and
educational activities (Chapter 6, section 6.1). Interviewees’ management goals for their
wetland site/s predominantly related to enhancing native biodiversity, often with
secondary goals linked to water quality, or cultural connection and customary use;
improving education and awareness of wetlands; and/or protecting wetlands
(section 6.2). The study participants considered various factors in the development of
their management goals, including tribal goals and cultural aspirations, future visions
for the wetland, achievability of the goals, and suitability for each site (section 6.3).
The findings of this study relating to management challenges and ongoing wetland
threats (e.g. Chapter 4, sections 4.2.3 & 4.2.6; Chapter 6, section 6.5) are similar to the
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results of the Australian study by Bennet & Whitten (2002), which found that 70% of
wetland owners were undertaking management activities to maintain or improve the
values they drew from their wetland areas. Approximately one-third reported severe or
moderate problems with weeds, feral and nuisance animals, and/or contribution of
wetlands to waterlogging or salinity on their property. Some reported additional issues
such as noxious odours, risk of mosquito-borne disease, access problems, and loss of
bogged stock (Bennet & Whitten, 2002). Similarly, in this study ongoing issues with
weed control and off-site pressures were among the factors most-mentioned by
interviewees as preventing them from achieving wetland management goals. Significant
challenges were also reported in finding adequate resourcing, time and labour to address
key pressures, including project succession issues (Chapter 6, section 6.5).
These data highlight areas which decision makers should focus on, in developing
policies and collaborative mechanisms to support wetland managers in their restoration
efforts.Through the in-depth, semi-structured interviews conducted for this study, more
socially-oriented aspects of wetland management were also able to be explored.
Interviewees’ personal anecdotes, experiences and perceived challenges shed unique
light on the complex personal motivations, challenges and struggles of individual
wetland managers in NZ (Chapter 6, sections 6.5, 6.9 & 6.10). For example, the
interviewees spoke of their efforts to overcome challenges such as entrenched
community attitudes, land use and stakeholder conflicts, inadequate funds and
resourcing. In these efforts, it was apparent that the managers drew on personal
attributes such as optimism, passion, confidence, determination and resilience to help
them develop solutions, persevere, and succeed, i.e. ‘do a really good job’ (T24). Their
motivations for undertaking wetland restoration and management activities were diverse
and included the following:

education and inspiration of others, restoration and

protection of wildlife habitat and wetland ecology, responding to a sense of justice
(righting a ‘wrong’), creating a legacy for the future, reinstating Māori identity and
customary practices, personal enjoyment, and/or the receipt of funding and support of
others (Chapter 6, section 6.9). Interviewees’ responses showed that management and
monitoring activities and goals often evolved during the course of efforts to restore
wetland site/s (sections 6.2, 6.3 & 6.7.1), indicating a level of flexibility, adaptability
and

resourcefulness,

including

the

capacity

individuals/agencies.
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to

collaborate

with

other

This in-depth, qualitative data reveals that wetland site managers are motivated, active
and flexible in their efforts and approaches to protecting and restoring wetlands
(Chapter 6, sections 6.1, 6.4 & 6.9).
Accordingly, the mind map presented in section 7.2 has been produced as a figurative,
visual representation of the varied and complex influences, roles, challenges and
interactions experienced by and conducted by wetland managers in their day-to-day
efforts to manage and restore wetland site/s.

Study participants perceive that significant management challenges exist relating
to water quality, land use conflicts and ongoing wetland loss (especially of small,
remnant, lowland wetlands);
Conflicting land use within catchments is perceived as a major issue for wetland
protection, management and restoration.
These two themes relate strongly to the first theme discussed in section 7.1.1 describing
study participants’ concerns about wetland health, in particular the numerous small,
isolated, remnant wetlands which are subject to multiple pressures, e.g. lowland
wetlands in agricultural areas vulnerable to degradation and drainage. Yet, the
protection of small wetlands (less than 10 hectares in size) is critical to maintaining
freshwater wetland extent nationally (Myers et al., 2013). Many study participants
mentioned significant challenges in the management of remnant wetlands, especially
with regard to water quality management, off-site pressures and land use conflicts
(Chapter 4, section 4.2; Chapter 6, sections 6.5, 6.8 & 6.10).
This is consistent with the literature; in NZ, water quality is significantly affected by
non-point source pollution such as nutrient runoff from agricultural activities, with
eutrophication and poor water quality occurring in many rivers and 30% of lakes
downstream of agricultural and urban landscapes (Foote et al., 2015; Myers et al., 2013;
PCE, 2013; Abell, Özkundakci & Hamilton, 2010). Wetlands in agricultural regions,
including ‘highly irreplaceable’ remnant wetlands (Ausseil et al., 2011, p. 143) and two
Ramsar-listed sites, are being degraded by sedimentation, increased nutrient loading and
invasive plant pests (Myers et al., 2013; Ausseil et al., 2011). Declines in native
freshwater fish distribution have been linked to agricultural impacts (Joy & Death,
2004). Sanson and co-authors (2015) noted that land use changes such as development
pressures, intensification and expansion of the dairy industry and nutrient loadings were
primary wetland management issues in NZ. Modelling of land use and nutrient losses
by the PCE (2013) indicated that nitrogen and phosphorous pollution/management and
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land use conflicts would become greater challenges for decision-makers and managers
during the current decade, with current land use trends (widespread conversions of
sheep/beef farms to dairy, and hill country being planted in forest or reverting to
shrubland) set to continue in many regions and nutrient loads in streams to increase
significantly by 2020. The author noted that decision makers must more actively
address the link between land use change and water quality in order to achieve the
central government’s aim to improve the overall quality of fresh water throughout NZ
(PCE, 2013).
The findings of this study show that wetland managers are feeling significant frustration
and facing serious challenges with existing land use conflicts and nutrient loads in
waterways; any future increase in these will exacerbate key challenges for managers and
make the restoration and management of remnant wetlands even more difficult.
Inevitably, given the finite nature of land and resources, tradeoffs must occur between
immediate human desires and needs and the longterm maintenance of our planet’s
capacity to provide vital ecosystem products and services (Finlayson et al., 2011; Foley
et al., 2005; MA, 2003). However, land use conflicts and the continued degradation of
ecosystems are not inevitable, as management systems incorporating modern and costeffective technologies, policies and regulation can improve land use management and
restore ecological balances in the supply of products and services. Concurrently,
ecosystem services can be protected and enhanced, delivering multiple and synergistic
benefits for sustainable development (MA, 2003). Foley et al. (2005) noted that land
management strategies such as the strategic placement of managed and natural
ecosystems within landscape structures (mosaics) improve the availability of ecosystem
services and offer ‘win-win-win’ (p. 573) environmental, economic and social benefits.
Such approaches would be consistent with the key principles of EcoHealth (Charron,
2012a), through which lens the methodology of this study was developed, and the key
study contributions and socially-oriented conclusions considered.
From this perspective, the findings of this study indicate that effective management of
wetland ecosystems requires understanding and management of the complex
interactions between multiple components; these include threats (e.g. invasive species,
hydrological modification, pollution) and development pressures (e.g. expansion of
agriculture, urbanisation), governance (e.g. policy, planning, regulations and
compliance mechanisms), key stakeholders (e.g. government and non-government
organisations, land owners, community groups), and societal values and needs (e.g. land
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for food production, clean water, greenfield sites for urban development, personal
recreation, cultural stewardship). Finlayson and colleagues (2011) provided an
illustration of such components and their complex inter-relationships, describing these
as the ‘social, policy and institutional linkages that govern ecosystem management and
influence necessary trade-offs in relation to wetland conservation and wise use’
(p. 180). These components included the many government and non-government
agencies, community and lobby groups, media and other interests, cultural and
environmental institutions at local, regional and international levels which influence
wetland management (Finlayson et al., 2011).
A logical conceptual structure is required to enable the relationships between the
essential components of a system to be evaluated and addressed, and the components
themselves need to be identified, assessed and given their appropriate weight in
decision-making and planning processes (MA, 2003). A number of potential
frameworks have been proposed. Foley and colleagues (2005) proposed the
development and implementation of regional land use strategies to help balance short
and longterm needs, increase the resilience of managed landscapes and maintain
ecosystem services and ecosystem health. de Groot (2006) presented a framework for
the integrated assessment of ecological, economic and socio-cultural values of natural
landscapes, to be used in conjunction with stakeholder participation methods. As
mentioned in Chapter 2 (section 2.2.1), the conceptual framework developed for the
Millennium Ecosystem Assessment was presented as an effective tool for decisionmakers and analysts to use to incorporate ecosystems and the services they provide into
their planning and management activities, the framework having been designed
primarily to assess the consequences for human well-being of ecosystem changes (MA,
2003).
From a human health perspective, Horwitz & Finlayson (2011a) argued that ecosystem
management for human health must incorporate vision and be proactive, overcoming
the traditional separation in western thinking between humans and their environment,
and recognising that causality is often not linear; system feedbacks, self-organisation,
uncertainty and complexity must be considered. This study’s exploration of sociallyoriented aspects of wetland health and wetland managers’ perceptions breaks new
ground, and expands the existing knowledge base for the effective development and
implementation of integrated, interdisciplinary, multi-stakeholder approaches to land
use planning, wetland protection and management.
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In summary, as discussed earlier in this chapter (section 7.1.1) wetland managers in NZ
face many challenges in the effective management of water, nutrients and pollutants,
conflicting land uses, and protection of remnant wetlands (Foote et al., 2015; Myers et
al., 2013; PCE, 2013). These and related challenges for managers are not confined to
NZ and the Australasian region but are widespread, global issues urgently requiring
sustainable, collaborative, integrated and innovative action at the landscape-scale
(Gardner et al., 2015; Land and Water Forum, 2015; Frame, Gordon & Mortimer, 2009;
Dixon et al., 2008; Falkenmark et al., 2007; Foley et al., 2005; MA, 2005a, 2005b,
2005c, 2005d). In NZ, based on the information and anecdotes provided by the wetland
managers involved in this study, these wetland and water management challenges are
serious, pressing, and require urgent, collaborative, concerted action to improve water
quality, address land use conflicts, and halt wetland loss.

Regulation and compliance is considered by managers to be inconsistent across
regions and often inadequate and ineffective;
Managers perceive that regulators are unwilling to enforce existing regulations.
As discussed in section 7.1.1, one-third of interviewees expressed concern about
governance failures and/or regulatory challenges to improving wetland health. Their
concerns included the perceived inadequacy of legislative protections for wetlands, and
unwillingness of regulators to enforce existing regulations (Chapter 4, section 4.2.6;
Chapter 6, section 6.10).
The vital importance for wetland protection of the adoption of robust wetland policies at
national level, and the effective implementation and enforcement of wetland-related
legislation and regulations has been demonstrated (Gardner et al., 2015; Davidson,
2014; Finlayson, 2012; MWO, 2012; Pittock et al., 2010). However, NZ wetland-related
legislation and regulatory mechanisms are fragmented and inconsistently implemented
across the country, a situation which is largely inadequate as the extent and condition of
wetlands continue to decline (Myers et al., 2013). The development of the National
Policy Statement for Freshwater Management 2014, a National Objectives Framework
for establishing values concerning freshwater, and associated efforts to set water quality
limits or ‘national bottom lines’ (NZ Government, 2014c, p. 4) for ecosystem health and
human health for recreation have provided some guidance for regional councils’ waterrelated planning and regulations (Hutching, 2016b; NZ Government, 2014b, 2014c).
However, there is no specific monitoring of the effectiveness of such policies, and
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wetland degradation and loss, inadequate enforcement of regulations and illegal
infringements of water resource consents continue (Smallman, 2016; Mitchell, 2016a,
2016b; Myers et al., 2013).
In addition, planning and development consent processes generally fail to include or
quantify the benefits of ecosystem services provided by wetlands. The inclusion of
ecosystem services in such processes would enhance decision-making, e.g. concerning
urban planning (Palmer, 2013), resource use consents and biodiversity offset
arrangements (Myers et al., 2013), particularly in the light of research indicating that
restored wetlands fail to deliver levels of ecosystem function equal to pre-disturbance
(original) levels even after many decades of restoration effort (Moreno-Mateos et al.,
2012).
Greater commitment and effort and a more strategic approach is required to halt wetland
loss and degradation in NZ. Myers and co-authors (2013) proposed that this should
involve the following actions: stronger direction from central government, nationallyconsistent regulations concerning drainage and water quality; national monitoring of the
effectiveness of policy and management (this directly linked to compliance with
resource consents); comprehensive monitoring of wetland condition and extent at
national and regional levels; recognition of the role of wetland ecosystem services in
planning and consent processes; continued restoration of wetlands using best practice
techniques; and a mix of statutory and non-statutory mechanisms to protect wetlands
and encourage restoration, especially on private land.
Along similar lines, a third of the interviewees in this study expressed the need and a
desire for stronger, more consistent regulatory frameworks across NZ regions and
adequate enforcement of these, as part of a ‘carrot and stick approach’ (Chapter 4,
section 4.2.7) which would also include mechanisms for collaborative, adaptive,
community-led wetland protection and management (Chapter 6, section 6.10).
These proposed measures are compatible with frameworks and mechanisms which have
been advocated by others to improve wetland protection and management (ASWM,
2016; MWO, 2014; Palmer, 2013; Finlayson et al., 2011; Auditor-General, 2011;
Pittock et al., 2010; Dixon et al., 2008).
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Managers say that changes for the better include improved mapping/inventory
techniques and historical wetland inventory data, increased public awareness of
water quality and wetland issues, increased community involvement in wetland
restoration, and collaborative management/governance of water occurring in some
regions;
Current mapping data and inventory tools are considered to be good, perhaps the
best management tool/s available for managers at present.
The positive changes and management tools listed in the two themes above were
mentioned by study participants (Chapter 4, section 4.2) and discussed in section 7.1.1.
They appear to reflect gradual, positive changes occurring in NZ, including increased
community awareness and involvement, and growing momentum for collaborative
action to improve wetland and water management and wetland restoration (Land and
Water Forum, 2015). Effective tools for mapping and inventory of wetlands are
valuable for use in monitoring status/changes in wetland extent (MWO, 2014) and ‘a
necessary prerequisite for wetland conservation and management at a holistic level’
(Finlayson & van der Valk, 1995, p. 185). However, in view of the findings of this
study, and in the current context of continued pressures and ongoing wetland
degradation in many NZ regions (Foote et al., 2015; PCE, 2013), the continuing absence
of effective, nationally-consistent regulation by government and councils (Myers et al.,
2013) and the incomplete implementation of agreed collaborative water management
recommendations (Land and Water Forum, 2015), NZ’s excellent wetland inventory
tools and mapping techniques (Chapter 4, section 4.2.5) may simply be providing
councils and scientists with more effective ways of recording continued declines in
wetland extent and health.
Managers urge greater commitment to sustainable agricultural practices,
improved planning and management of land use conflicts, effective regulatory
protection of all wetlands (not just wetlands deemed ‘significant’), greater
consistency of water and wetland-related legislation and regulations throughout
NZ, and improved leadership, support, resourcing and coordination of
groups/individuals restoring wetlands.
The changes that study participants said they would like to see in order to improve
wetland health and management (Chapters 4 & 6), as listed in this theme, are generally
in line with the holistic approach to sustainability, management tools and
recommendations urged by key commentators, scientists and agencies, as provided in
relevant literature (e.g. Foote et al., 2015; Land and Water Forum, 2015; Myers et al.,
2013; Joy, 2013; PCE, 2013; Auditor-General, 2011; Harmsworth et al., 2011; Frame et
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al., 2009; Smith, 2008; Harmsworth & Tipa, 2006). Such changes include greater
commitment nationally to sustainable resource management; greater consistency and
effectiveness of policies, legislation and regulatory mechanisms relating to water and
wetlands; more collaborative, integrated and effective management and monitoring of
wetlands and water, including involvement of iwi; and enhanced support of
community/individual efforts to protect and restore wetlands. For example, the reports
of the Land and Water Forum contain wide-ranging practical recommendations
concerning integrated catchment management and improved management of water
(Land and Water Forum, 2015); participants in this study who mentioned the Land and
Water Forum spoke positively about the pivotal, collaborative work conducted by the
Forum and were keen for its recommendations to be fully implemented by government
(e.g. Chapter 4, section 4.2.5).
In terms of improving support for wetland restoration efforts by individuals and groups,
there are a number of mechanisms which may be used. Myers and co-authors (2013)
recommended ‘a balanced mix of statutory and non-statutory methods’ (p. 117) be
implemented in all regional and district plans, including regulation to prevent drainage
and protect wetlands and voluntary incentives to encourage restoration on private land.
One-third of participants in this study spoke positively about the idea of financial
incentives for biodiversity protection on private land, these managers having either
individually benefited from financial assistance towards the fencing and replanting of
riparian margins on their own properties or, in the case of council staff or high-level
managers, perceiving that positive effects would result from the use of such incentives
to promote wetland protection and restoration among landholders in their regions
(Chapter 6, section 6.4). Baskaran, Cullen & Colombo (2009) suggested the use of
financial grants as incentives for NZ farmers to conserve biodiversity and undertake
sustainable farming practices. However, Myers and colleagues (2013) noted that no
assessment had been made of the effectiveness of such incentives. Bennet & Whitten
(2002) noted that grants programs required specific targeting or analysis to ensure that
the benefits gained exceeded their costs. Durpoix (2010) found that while ‘farmers may
express a desire for incentives to look after the environment’ (p. 272), financial
compensation is not the primary reason for farmers’ conservation behavior, aesthetics
and ecosystem protection being greater motivations than economics (Durpoix, 2010;
Erickson, Ryan & De Young, 2002).
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On a related issue, bio-economic modelling by Bennet & Whitten (2002) demonstrated
that society as a whole would receive a social dividend and thereby benefit from
wetland owners altering their management strategies to provide more social values of
wetlands. Yet, the authors noted that wetland owners were inadequately rewarded for
providing such values (Bennet & Whitten, 2002); financial cost or impact on profits
came secondary to lack of time or interest, the major constraint to wetland owners’
adoption of specific wetland management strategies. Bennet & Whitten (2002)
recommended a transfer of resources from ‘those who live away from wetlands’ (p. 17)
and benefit as whole from social values (e.g. wetland restoration and recreation), to the
wetland owners. They proposed to achieve this through altering policy frameworks at
all levels to reduce or remove disincentives to wetland conservation, and to improve
management, innovation and entrepreneurship through public and private sector
incentives. In practical terms, this may include the following:

water reform, the

inclusion of wetlands in regional planning, development of tourism infrastructure and
training in wetland tourism, enabling of conservation covenants, farm planning and
extension programs targeting wetland owners (including provision of information about
wetland management), relief from rates or subdivision charges for wetland areas, and
broadening the tax deductibility of inputs to wetland management or conservationrelated actions such as covenants or land sales to conservation groups (Bennet &
Whitten, 2002).
Similarly, Finlayson and colleagues (2011) noted that priority actions governments
could undertake to ensure the wise use of wetlands included the reviewing and
harmonising of legal frameworks and financial mechanisms, integration of wetlands
into sustainable development frameworks, and increased private sector involvement.

Together, all 19 key themes from this study provide a basis for discussion of Subquestion 4) ‘What are the implications of the research findings for the future
management of wetlands?’ As discussed above, the potential solutions proposed by
interviewees for overcoming management challenges and barriers were largely related
to farming, societal values, regulations and policy, logistics and resourcing (Chapter 4,
section 4.2.7). The interviewees’ suggestions are supported by relevant literature (Land
and Water Forum, 2015; PCE, 2015a, 2015b; Myers et al., 2013); they include greater
commitment nationally from industry and government to sustainable agricultural
practices, effective regulatory protection of all wetlands (not just those deemed
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‘significant’ in regional plans), and greater regulatory consistency throughout the
country (including national water quality thresholds/limits). The interviewees also
perceived a need for improved leadership, support, financial commitment, coordination
and effective collaboration among stakeholders (including landholders, community
groups, government agencies and research organisations), implemented with a view to
enhancing the monetary resources, labour, tools and information available to managers
for wetland restoration and management. These actions are consistent with the key
principles of EcoHealth (Charron, 2012a), urging integrated, interdisciplinary, multistakeholder approaches to complex problems involving ecosystem health and services,
and human health.
The implications of these study findings for wetland management and potential
management actions (in line with Research Sub-question 4) are wide-ranging and
pressing, as presented below.
The health of most NZ wetlands, particularly small, fragmented lowland wetlands, is
perceived by study participants to be poor. Wetland managers consider invasive species
(weeds, pest animals), nutrient pollution, and hydrological change including drainage
for urban development and intensive pastoral use to be the greatest threats to wetlands
and the services they provide; management of these require urgent, integrated action at
all levels (site-level, catchment-level, regional and national). Given their national rarity,
all wetlands must be considered significant, particularly small fragmented wetlands and
those on private land; all should be incorporated into regional/district/unitary council
plans and given adequate protection to prevent unauthorised, unchecked wetland
drainage and loss.
Greater consistency of wetland management and regulatory approaches throughout the
country is required to halt wetland loss and ensure improvement in water quality in all
regions. Study participants perceived that this may be achieved through strong direction
and greater political will from central government in water and wetland-related policy,
legislation, and regulatory support. Actions proposed by participants to improve
wetland health included the following: an overhaul of the RMA to strengthen it and
incorporate the consideration of cumulative effects (e.g. of water resource use) in
consent processes, the setting of meaningful and enforceable water quality limits,
sufficient political will and resourcing by councils to ensure enforcement of regulations
(including resource consent conditions), and more effective use of collaborative
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management processes (e.g. Land and Water Forum, collaborative governance, nested
adaptive systems) to improve water and wetland management.
At catchment-level, to improve wetland health and water quality, study participants
perceived that urgent action was required to improve land use planning (reducing the
impact of conflicting land uses), enhance protection and restoration of riparian margins
and wetlands, implement sustainable farming practices, and integrate planning
approaches to rural and urban areas which value, protect and potentially utilise wetlands
and their services, e.g. flood control, water filtration and storage, and biodiversity
refuge.
Based on international experience (MWO, 2012; Finlayson et al., 2011), adequate
funding and development of effective inventory, restoration planning, monitoring and
evaluation programs to support the above efforts will help ensure best outcomes for
funds allocated to wetland protection and restoration. Also, wetland offset arrangements
made through resource consent processes must be made sparingly and strategically, as
human-made or restored wetlands cannot fully replace or offset the losses in area,
ecosystem functions and services of natural wetlands (Gardner et al., 2015; MorenoMateos et al., 2012). This is an important point to consider in light of study participants’
concerns about flawed consent processes, and ongoing wetland losses occurring in NZ.
On the issue of support for wetland managers, study participants perceived that
improved availability/provision of funding and technical assistance was required for
community groups and land owners interested in planting riparian margins, covenanting
and creating/restoring wetlands. Eighty-percent of survey participants perceived that
funding (e.g. grant programs, council assistance with fencing and replanting) was a
major factor assisting them in achieving their wetland management goals, and as many
as 70% listed funding/resourcing as a major issue preventing them from achieving their
goals. Therefore, increased funds to landholders, community groups and other wetland
managers, accessible via timely and streamlined means, would enable these managers to
get projects underway when motivation is high, and personal time and other resources
are available.
In addition, while some effective mechanisms already exist in NZ, improved data
sharing and coordination throughout the wetland restoration community (e.g. scientists,
agencies, NGOs, community groups) could help overcome practical management
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challenges identified by study participants, including access to funding, knowledge and
technical expertise, labour and succession issues.
On a global scale, the Convention on Wetlands links ecological character with human
health and well-being by including the ecosystem services that wetlands provide
(Horwitz & Finlayson, 2011a). Ecosystem approaches to the maintenance of ecological
character (and thereby ecosystem services) relate to the conceptual framework adopted
for the Millennium Ecosystem Assessment (MA, 2005a, 2005b, 2005c, 2005d), and are
designed to promote conservation and sustainable use of ecosystems in an integrated
and equitable way (Finlayson & Horwitz, 2015b; Davidson & Finlayson, 2007). As
reported by Finlayson & Horwitz (2015b), the actions and processes adopted by the
Convention on Wetlands for wise use of wetlands include:
 the establishment of national wetland policies and plans;
 reviewing and harmonising the framework of laws and financial instruments
affecting wetlands;
 undertaking wetland inventory and assessment;
 integrating wetlands into sustainable development processes;
 ensuring public participation in wetland management and the maintenance of
cultural values by local communities and indigenous people;
 promoting communication, education and public awareness; and
 increasing private sector involvement.
The latest series of handbooks being developed by the Convention (Convention on
Wetlands, 2016) will assist wetland managers and cross-sectoral institutions in
addressing the key drivers of change to wetlands and implementing the wise use-related
actions and processes mentioned above. The recommended actions (Convention on
Wetlands, 2016; Finlayson & Horwitz, 2015b) are highly compatible with the
management-related findings of this study and the key solutions proposed by study
participants to improve the health of wetlands in NZ, as presented and discussed above.

The following section (section 7.1.3) presents the study findings pertaining to the key
indicators used by study participants to determine wetland health.
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7.1.3 Key indicators used by managers to determine wetland health
The Wetland Rating Activity was an important component of the semi-strucutred
interviews conducted for this study (Chapter 3, section 3.4.3). It contributed valuable
information about wetland managers’ perceptions of wetland health, particularly the
indicators they use to determine health (Chapter 5, section 5.4.3). The findings from the
Wetland Rating Activity show that wetland managers search for key indicators of
wetland health consistently across wetland types, while recognising that complex
interactions exist between those indicators, and assessing the risk of these to wetland
health on a case by case basis.
Participants were largely aligned in their perceptions of what an ‘extremely healthy’
wetland looked like, and viewed photographs containing no sign of human modification
or development particularly favourably. Wetlands with thickly-vegetated native riparian
margins were viewed positively, as was the presence of native planting for revegetation,
riparian margins, specific native species (e.g. ferns, mosses, forest trees), high altitude
location (i.e. perceived lower risk of adverse impacts), perceived intact hydrology,
and/or the absence of human modification or exotic species (Appendix 12).
When viewing the wetland photographs which contained visible signs of human
development, participants were alert to visual cues indicating wetland modification,
particularly agriculture, e.g. large cleared pasture areas, riparian margins dominated by
pasture grasses, exposed tree stumps, perceived poor quality water, and/or nutrient-rich
runoff likely to be affecting the wetland. Other development-related factors such as
hydrological modifications (drainage, water extraction, damming, or ponding), and the
presence/absence of pasture grasses and/or fencing were viewed positively or negatively
with regard to health depending upon the presence/absence of other factors, e.g. grass
blade length, or the extent of pugging visible (Appendix 12). In these cases, the
potential interactions between two or more indicators and their effect on wetland health
were considered and assessed by the participants.
In summary, the key indicators used by participants to determine wetland health were:
 Human modification: type, proximity, extent, e.g. past/current land
clearance, presence/absence of pasture grasses, signs of agriculture and/or
urbanisation in catchment;
 Vegetation: nativeness, naturalness, condition and general appearance (e.g.
lush, chewed, affected by pugging), extent of vegetated riparian margins;
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 Water: general appearance (e.g. presence/absence of scum/algae, colour),
likelihood of pollution inputs (particularly nutrients), presence/absence of
water or swampy condition, hydrology;
 Biodiversity: presence/absence of birds/wildlife, habitat value, likely
biodiversity of flora/fauna at the site;
 Location of the wetland, e.g. high altitude.
Additional information that participants said they would like to have in order to better
assess health included the identity of some plant species present, water quality and
hydrology (e.g. depth, clarity, nutrient levels), land usage and potential pollution
sources in the catchment, and the presence/absence of native and/or pest species
including fish.
At their own wetland sites, managers’ assessments of wetland health were based upon
primarily informal observations of indicators such as species diversity, presence of
native vegetation or fauna (e.g. birds, eels, native fish, aquatic invertebrates), water
quality (e.g. improved clarity, absence of algae/scum), and reduced numbers/absence of
pest species (e.g. exotic fish, mosquitoes) (Chapter 5, section 5.5).
These findings have some consistencies with results from other studies showing
preference for naturalness, neatness and care (Dobbie, 2009; Nassauer, 2004, Botkin,
2001; Hull, Robertson & Kenora, 2001; Nassauer, 1995; Lamb & Purcell, 1990), and
add richness and depth to our knowledge of how wetland managers, specifically,
determine health. This is an interesting field of study which would benefit from further
research, including further exploration of the indicators used by different groups of
wetland managers, e.g. national/regional policy makers, scientists and academics,
farmers, community groups, Māori, and others.

The following section (section 7.1.4) presents the key study findings relating to Māori,
drawn from the interview responses of Māori wetland managers involved in this study.
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7.1.4 Key study findings relating to Māori
Due to the importance of including Māori perspectives in NZ-based research and the
pivotal roles played by tangata whenua and iwi in the protection and management of
wetlands and waterways at site-, regional- and national-levels, the key study findings
relating to Māori are presented below.
Key aspects of Māori connection to wetlands, mentioned by interviewees, are as
follows:
 A third of the total 35 interviewees mentioned Māori cultural connection to
wetlands, including customary use, e.g. harvesting kai, flax, and medicinal
plants.
 The indigenous concept of mauri was discussed in three interviews; this concept
was translated by one Māori interviewee as ‘life force’ linked with survival,
economics and human aspirations/goals (Chapter 5, section 5.2).
 A sense of whakapapa, spiritual, and/or cultural ‘sense of belonging’ with
wetlands was expressed strongly by Māori interviewees; one described the
wetland managed by her whanau as ‘home’ (T5). This sense of belonging was
also expressed by a quarter of the Pakeha New Zealanders (27% of total 35).
This may indicate that the concept of whakapapa is no longer an exclusively
Māori perspective in NZ. One scientist expressed this as follows: “Māori
formally whakapapa back to [their rivers]; we as multi-generational New
Zealanders are starting to do that sort of thing as well” (T15).
Key Māori-related wetland management issues raised by the three Māori interviewees
included the following:
 Social inequities were impeding Māori involvement in wetland restoration, and
limiting Māori choices in land use, i.e. what are the cost-effective alternatives to
farming in their small communities? Can they afford to identify and develop
these? (Chapter 4, section 4.2.6).
 Disjointed conversation were occurring between Māori and decision-makers; for
example:
‘…there’s no kind of guidance at a national level on how it [restoration] should
happen and when there is guidance, it has to be on a nationally-significant site,
and for most of our Māori communities what is nationally significant to us is in
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our backyard. (laughs) So there are really disjointed conversations happening.’
(T5)

 Timeframes were criticised, and five-year council planning timeframes were
viewed as too short for longterm Māori vision for restoration.
 Control of wetland sites was considered important to two Māori interviewees:
one expressed a strong need for decision-making control to ensure that Māori
aspirations for the project were met; the other viewed control as an aspect of
‘health’, e.g. it enabled tangata whenua ‘to actually practise our own customs in
that space’ (T5).
Six study participants of varied ethnicity spoke positively about the potential of comanagement agreements between central government and Māori to improve wetland
health in the future. In addition, in discussing their wetland management goals,
approximately one-sixth of the study participants (6 interviewees & 5 survey
respondents) said they had Māori cultural and/or co-management aspirations for their
wetland site/s. These findings reflect the increasing recognition, involvement and
importance of roles undertaken by Māori managers in restoring and managing wetlands
and waterways in NZ, including tangata whenua, academics, decision makers, policy
makers and educators.

The following section (section 7.2) presents a mind map of key influences on wetland
managers, developed through the adaptive research approach of this study.
7.2 Mind map of key influences on wetland managers
The mind map (Figure 30) presented and discussed in this section arose spontaneously
as part of the adaptive research process, as a means of depicting visually the diverse key
influences on wetland managers which emerged from the study data. Mind maps have
been used in research for a variety of purposes, including assisting visually-oriented
researchers and students to conceptualise or chart key concepts and the relationships and
influences between them, effectively grounding data within theory (Crowe & Sheppard,
2012; Wheeldon & Faubert, 2009).
This mind map has been developed to enhance our understanding of and illustrate
visually the various roles, responsibilities, influences, actions and challenges/barriers
that wetland managers absorb, undertake and overcome to achieve their wetland
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management goals. The mind map relates to Research Sub-question 3 and is based on
the qualitative data collected for this study; relevant, triangulated data includes the
interview and survey responses, and personal anecdotes revealing personal attributes,
involvement and key motivations, and management-related conflicts and frustrations
mentioned by participants (e.g. Chapter 6, sections 6.9 & 6.10).
As a key study outcome, the mind map facilitates comprehension and understanding of
the complex influences on wetland managers. In its current form, the mind map is fairly
general in order to accommodate the nuances of different wetland managers’ roles, e.g.
Maori and iwi-based managers, farmers, members of community groups. However,
additional research into these nuances and further development of this mind map would
be interesting and valuable.
The following symbols are used in the mind map (Figure 30, overleaf):
Green

arrows,

one-way,

input

to

manager:

factors

having

direct

impact/influence upon wetland managers, personally or professionally (e.g. land
ownership & succession issues, income, legislative framework & consent
requirements);
Green arrows, one-way, output from manager: factors requiring direct action
and energy from wetland managers (e.g. management & monitoring activities,
wetland uses), or derived from managers (e.g. their perceptions of wetland
health);
Green arrows, two-way, input & output: two-way interactions, e.g. factors
requiring direct action from managers while also providing input/influencing
managers in some way (e.g. managers providing/receiving research & advice,
interacting with others for the purposes of education/raising awareness about
wetlands);
White arrows, one-way: indicate single-direction influences, e.g. the example of
others/encouragement from others feeds into managers’ experiences and lived
narrative, which in turn influence managers’ personal qualities and convictions;
Red arrows, two-way: indicate two-way feedback or interactions between
factors, each influenced by the other in some way, e.g. the two-way link between
research & advice (being received by and/or contributed by managers) and
monitoring activities being conducted by managers.
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Figure 30. Influences on wetland managers: Pathways and interactions.
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From the mind map (Figure 30) and the study data, it is apparent that wetland managers
are motivated, proactive, flexible and determined in their management efforts. They
draw upon a range of personal attributes, professional skills and resources in order to
tackle complex challenges and develop effective solutions in pursuit of wetland
management goals. When the mind map is considered in conjunction with the study
results (Chapters 4, 5 & 6) it is clear that in their efforts to improve wetland health,
many of the managers involved in this study are to varying degrees unconsciously
reflecting and promoting EcoHealth principles. This may be illustrated through
reference to the social learning spiral (Chapter 1, Fig. 2; Brown, 2008; Brown, 2007a)
and to the proposed key principles of EcoHealth (Charron, 2012a). In recognising that
the wetlands with which they are involved are burdened by threats and degrading
pressures on every side, and by reacting in a studied and measured or largely intuitive
way to the ecosystems’ needs, these managers are:
 Considering the ideals of ‘What should be?’ (principles/describe);
 Observing ‘What is?’ (people and place/design);
 Considering and trialling ‘What could be?’ (potential/do);
 Endeavouring through their best efforts and innovative best practice to
implement and promote their vision of ‘What can be?’ (develop/practice).
In addition, many of the wetland managers’ efforts are multi-stakeholder, participatory,
research-based ‘knowledge to action’, and adaptive, similar to Charron’s six principles
(Charron, 2012a). Wetland ecosystem functions, services and values are often central to
management and monitoring programs and goals, and perceived as strongly associated
with the health and well-being of the wetland managers and others.
The study findings detail the efforts being made by wetland managers and their
colleagues, assistants, volunteers, sponsors and communities to provide vision; research,
design and trial management strategies; implement management and monitoring
actions; and educate and report to others as they work to improve wetland health. As
above, elements of their efforts echo the EcoHealth concept, recognising interdependent
and diverse ‘human-centred ecosystems’, i.e. taking an holistic definition of human
health, and integrating ecosystem, inter-species, physical, mental and social facets of
‘health’ including cultural well-being and spiritual health (IAEH, 2016; Hallström et al.,
2015; IAEH, 2013; Onemda, 2013; Charron, 2012a; Brown et al., 2010).
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In many cases, wetland managers are also improving the health and well-being of
people around them through making wetland sites more appealing, accessible and
familiar or ‘known’ places to visit, recreate and learn in, restore, protect and enjoy. As
four study participants reported, when wetland health at their wetland sites improved,
cultural and spiritual links and well-being also improved for local people as customary
relationships with such places were reinstated or strengthened. These efforts reflect the
call by Selby et al. (2010) and others for Māori and all New Zealanders to recognise and
support kaitiakitanga, the inherent obligation of the present generation to protect and
restore the environment and its mauri for future generations. The study findings also
reflect aspects of a socially-oriented approach to ecosystem health assessment (as
described in Chapter 2), and support the concept of wetlands as important settings for
human health (Finlayson & Horwitz, 2015b; Horwitz & Finlayson, 2011a).
The study findings and the mind map (Figure 30) demonstrate study participants’
perceptions that wetlands are important for their personal health and well-being, and
that there is a ‘strong interdependence’ (Horwitz, Finlayson & Kumar, 2015, p. 194) of
wetland ecosystems and human health generally (Ramsar Convention Secretariat, 2016;
MA 2005a, 2005b, 2005c). The study participants were generally also desirous and/or
aware of the need for integrated, cross-sectoral interventions to improve wetland health.
Collectively, NZ wetland managers possess a range of skills and experiences which will
make them valuable players in interventions to tackle the key drivers of change; study
participants reported working to restore ecological character and ecosystem services,
and to improve the capacity of their wetland site/s to support human health and wellbeing. Many were also working collaboratively with others, sharing information and
resources, educating people around them and raising awareness about wetlands.
In their efforts to manage wetlands and improve wetland health, the wetland managers
involved in this study are reflecting and promoting EcoHealth principles and the wise
use of wetlands; within such efforts lies the path to sustainability.

The following section (section 7.3) presents the conclusions of this study and its key
contributions to the knowledge base for effective wetland protection, health and
management.
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7.3 Conclusions & key contributions of the study
This study was a socially-oriented exploration of wetland ecosystem health, undertaken
using mixed methods and an adaptive research approach. Its methodological
contributions align with key principles of the EcoHealth construct, including
transdisciplinary research, equity, participation, and ‘knowledge to action’ (Charron,
2012a). This research fits within the conceptual frameworks of both ecosystem health
and EcoHealth, with a key focus on wetland health. The study findings expand our
knowledge of socially-oriented aspects of wetland health and management, and make an
exciting contribution to the knowledge base required for the development and
implementation of integrated, interdisciplinary, multi-stakeholder approaches to land
use planning, wetland protection and management.
This study explored wetland managers’ perceptions of wetland health, highlighting the
diversity and breadth of managers’ roles, the significant frustrations and challenges
experienced by wetland managers in their efforts to improve wetland health, and
potential solutions to overcome these. Unique and broad-ranging, this research captured
managers’ personal anecdotes and experiences, which added contextual and emotional
depth to the data.
During the study, the Wetland Rating Activity was developed and conducted to explore
managers’ perceptions of wetland health, and the indicators they use to determine
health. The findings from this activity demonstrate that wetland managers look for a
range of indicators when assessing wetland health; these include the extent, proximity
and type of human modification, appearance and nativeness of vegetation, appearance
of water, and biodiversity. The indicators used by the study participants relate to the
theoretical framework of ecosystem health, within which this study was developed, and
key indicators considered central to the assessment of ecological integrity and
ecosystem condition (Jørgensen et al., 2005). These include ecosystem-specific
indicators which are effective and expedient, and represent key elements of wetland
ecosystems (Queensland Government, 2016), e.g. biodiversity, nativeness and water
quality.
In determining wetland health, the study participants also considered factors such as
ecosystem vigour and resilience to disturbance (Rapport et al., 1998), e.g. through
considering the extent and proximity of human modification to each wetland and
assessing the potential impact/s on wetland health.
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Interesting data was also obtained for this study on wetland managers’ personal
definitions of a ‘wetland’, and their usage of wetland health-related terms. These study
findings indicate that the wetland definition most widely used in NZ is narrower than
the globally-adopted ‘Ramsar’ definition, however NZ wetland managers are pragmatic
and in some cases highly flexible in their adoption and use of wetland definitions.
The study participants were highly selective in the terms they used to describe wetland
health, and tailored their vocabulary to suit their audiences and/or specific objectives.
Several council employees reported that they gauged farmers’ likely responses to
wetland health-related terms before using them, in an effort to avoid difficult encounters
which would be counter-productive to their wetland protection efforts.
Most of the wetland managers involved in this study approved of the general concept of
applying the notion of human health to ecosystems, within which paradigm ecosystem
managers and policy makers may address ecological policy questions (Lackey, 2001),
and through which lens the theoretical constructs of ecosystem health and wetland
health have been developed. The study participants also strongly considered that
wetland health is linked to human health and well-being, a premise which underlies the
construct of ecosystem health, and is central to the related concept of EcoHealth
(Charron, 2012a; Charron, 2012b; Brown, 2007a; Max-Neef, 2005; Wilcox et al.,
2004).
This study aligns with the EcoHealth concept and its key principles (Charron, 2012a),
and with EcoHealth practitioners’ transdisciplinary efforts to improve the use of natural,
social and cultural capital, now and in the future (Charron, 2012a; Brown, 2005; Brown
2007a). The wetland managers involved in this study were working variously at local,
regional, and national levels, and often collaboratively through multiple avenues to
restore wetland ecosystems and services, and to strengthen links between wetlands and
human well-being. Managers’ descriptions of their methods, motivations and activities
relate to the key EcoHealth focus on linking theory or policy with effective mechanisms
and actions for change, in a participatory, equitable and sustainable, ‘knowledge to
action’ process (Charron, 2012a).
The social or collective learning spiral (Brown, 2008; 2007a; described in Chapter 1,
Figure 2) is one tool which visually maps the collective thinking and action required to
achieve collective social change towards sustainability. Reflecting the key EcoHealthrelated concepts encapsulated in the spiral diagram (Figure 2), the participants in this
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study individually described personal journeys of long-term learning, reconcilement of
different interests and knowledge, and on-ground, adaptive restoration and management
actions. In these efforts, these wetland managers have individually assessed key
principles and ideals (i.e. ‘What should be?’), realistically determined the situational
facts and available resources (i.e. ‘What is?’), envisioned changes they could undertake
to improve wetland health (i.e. ‘What could be?’), and worked through practice and
action towards effective change (i.e. ‘What can be?’). Managers’ efforts towards
effective change relate to a wide range of roles and activities including the protection
and restoration of wetland site/s; water quality and hydrology management; policy
formulation, regulatory and compliance actions; and raising public education and
awareness of wetlands. Taking an interdisciplinary, adaptive, ‘people-centred approach’
(Horwitz et al., 2012) to wetland research, this thesis has explored these managers’
efforts to enhance wetland health, including their perceptions of health, managementrelated goals, experiences, and achievements.
This thesis enhances our understanding of NZ wetland managers’ on-ground
management-related roles, perceptions and actions. The study findings highlight the
challenges and issues faced daily by wetland managers in their efforts to improve
wetland health, and potential solutions that may be implemented by decision makers,
the private sector and communities to improve wetland protection and management.
While this study was NZ-based, its key themes and outcomes have global relevance as
the importance of managing water and wetlands more effectively and retaining the vital
ecosystem services of wetlands becomes increasingly apparent and urgent, particularly
in the context of the burgeoning world population and changing climate.
As 70–80% of the study participants were involved in managing wetlands at site-level,
this study obtained unique data concerning the on-ground wetland management and
monitoring activities being undertaken by managers throughout NZ. These include
managers’ goal-setting, monitoring and evaluation efforts. The participants were
conducting a wide range of wetland management activities, with 70% or more
undertaking fencing, revegetation and weed control, hydrology and water management,
and/or wetland-related public awareness and educational activities. Pest control was
mostly ad hoc, and sometimes linked to wetland use, e.g. hunting. Monitoring efforts
were predominantly informal and observational, however were more complex at some
sites and often evolved, with more formal techniques being incorporated into
monitoring programs over time.
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The wetland management-related challenges and barriers raised by study participants
concerned farming, societal values, regulations and policy, restoration logistics and
resourcing. Wetland management challenges they mentioned were predominantly
associated with land use tensions, particularly regarding water-polluting agricultural
practices such as dairying; inadequate enforcement by councils of regulations and
consent conditions; and perceived political failures at various levels to adequately
protect wetlands and support individuals/agencies working to restore wetlands. Ongoing
pressures such as poor water quality and reinvasion by weeds and pest species were
serious management concerns for site managers, who described being hampered by
barriers such as inadequate funding and resourcing; personal knowledge, labour and
time; and entrenched community attitudes and organisational cultures. Effective
approaches to improve wetland health will need to consider and address these major
barriers.
The study participants offered potential solutions to these issues, the key elements of
which are supported by relevant literature from NZ (Land and Water Forum, 2015;
PCE, 2015a, 2015b; Myers et al., 2013; Auditor-General, 2011), international
experiences (ASWM, 2016; Gardner et al., 2015; Davidson, 2014; Finlayson, 2012;
MWO, 2012; Pittock et al., 2010), and wise use principles promoted by the Convention
on Wetlands (Finlayson & Horwitz, 2015b). The personal experiences and anecdotes
captured in this study conveyed managers’ general sense of frustration and urgency;
concern about ongoing wetland loss, and the need for greater consistency of wetland
management and regulatory approaches to protect remnant wetlands were a major
refrain in the responses of study participants.
A total of 19 key themes emerged from the study data; these are presented and
discussed in section 7.1, and listed overleaf (also in Appendix 15).
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Wetland health-related themes:

 Wetland health in NZ is considered ‘poor’ and ‘degraded’ by managers, and
wetland loss continues. Managers have particular concern for small, lowland
wetlands on private land which are still being drained/lost in many regions.
 Most managers perceive that agricultural activities in particular are damaging
wetlands and water bodies. However, they consider that public recognition of
wetland values has increased in recent years, and on-farm management of
wetlands and water is improving, e.g. that farmers are becoming more aware of
wetlands and water quality issues and some are altering farming methods
accordingly.
 Wetland site managers perceive that their management activities have resulted in
improved wetland health at individual sites, based on outcomes from a mix of
formal and informal monitoring techniques.
 Most managers are optimistic about the future with regard to wetland health,
however a large number (40%) report mixed/pessimistic feelings.
 Major barriers to improving wetland health include resourcing, conflicting land
uses, availability of labour and knowledge, societal values and organisational
cultures.
 Managers perceive strong positive links between wetlands and human health and
well-being, including in most cases their own personal health and well-being.
 Managers include a wide range of ecosystems within their personal definition of
a ‘wetland’. Most define wetlands as shallow (in the case of lakes, < 1 metre
depth) temporarily and/or permanently wet areas, the transitional zone between
dry land and wet land, dominated by wetland vegetation. Most also exclude
flowing water in waterways (e.g. the main body of rivers and streams) and deep
lakes from their definition of ‘wetland’.
 Managers generally consider that use of the word ‘health’ in a wetland context is
effective in promoting wetland health, e.g. as a recognisable analogy for human
health.
 The key indicators used by managers to assess wetland health include the extent,
proximity and type of human modification, appearance and nativeness of
vegetation, appearance of water, and biodiversity present/likely to occur at the
site.
Management-related themes:

 This study found that NZ wetlands are being used for a wide range of productive
enterprises and activities including commercial, recreational and/or customary
fisheries (including whitebaiting), farming/grazing and drought fodder,
hunting/duck shooting, ecotourism, environmental education, traditional
medicines, irrigation, and gravel extraction. Recreational uses mentioned by
study participants included walking, swimming, kayaking/canoeing, artistic
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pursuits (photography, sketching), jet boating, four-wheel-driving and
motorcycling.
 Managers are undertaking a range of wetland management activities at sitelevel, particularly control of weeds and pest animal species, exclusion of
herbivores, restoration planting of natives, management of water quality and
hydrology, and erosion/siltation control, also wetland-related educational and/or
public awareness activities involving a range of audiences.
 Barriers/challenges to improving wetland health include the practicalities of
wetland management, e.g. control of weeds and pests, personal availability of
time and labour, project succession.
 Study participants perceive that significant management challenges exist relating
to water quality, land use conflicts and ongoing wetland loss (especially of
small, remnant, lowland wetlands).
 Conflicting land use within catchments is perceived as a major issue for wetland
protection, management and restoration.
 Regulation and compliance is considered by managers to be inconsistent across
regions and often inadequate and ineffective.
 Managers perceive that regulators are unwilling to enforce existing regulations.
 Managers say that changes for the better include improved mapping/inventory
techniques and historical wetland inventory data, increased public awareness of
water quality and wetland issues, increased community involvement in wetland
restoration, and collaborative management/governance of water occurring in
some regions.
 Current mapping data and inventory tools are considered to be good, perhaps the
best management tool/s available for managers at present.
 Managers urge greater commitment to sustainable agricultural practices,
improved planning and management of land use conflicts, effective regulatory
protection of all wetlands (not just wetlands deemed ‘significant’), greater
consistency of water and wetland-related legislation and regulations throughout
NZ, and improved leadership, support, resourcing and coordination of
groups/individuals restoring wetlands.

From these key themes it may be concluded that wetlands are very important to the
managers involved in this study. The study participants derived a range of monetary and
non-monetary benefits from these ecosystems and perceived them to be key settings for
health and well-being (Horwitz & Finlayson, 2011a), including in relation to personal
‘sense of place’, the Māori concept of whakapapa, and connection to nature.
To complement the 19 key themes, the qualitative data were visually summarised and
illustrated in a mind map (section 7.2, Figure 30). The mind map from this study offers
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a highly accessible, comprehensive picture of the multiple and complex roles of wetland
managers, and key influences upon them. It is a cross-disciplinary product of the
adaptive, socially-oriented methodology of this study, complementing other study
outcomes and inviting further research into its key aspects.
The study findings (Chapters 4, 5 & 6; Chapter 7, section 7.1) and the mind map
(Figure 30) demonstrate that NZ wetland managers are motivated, active and flexible in
their efforts and approaches to protecting, managing and restoring wetlands. Yet, they
perceive that political will to implement real change in wetland management nationally
is lacking, and that stronger direction and greater political will is needed from central
government in water and wetland-related policy, legislation, and regulatory support.
Solutions recommended by participants include the following:
 An overhaul of the RMA to strengthen it and incorporate the consideration of
cumulative effects (e.g. of water resource use) in consent processes;
 The setting of meaningful and enforceable water quality limits, nationally;
 Increasing political will and resourcing by councils to ensure the protection of
all wetlands, not just those deemed significant, and effective enforcement of
relevant regulations (including resource consent conditions);
 Improving the availability/provision of funding and technical assistance for
community groups and land owners interested in planting riparian margins,
covenanting and creating/restoring wetlands. Increased funds for wetland and
riparian restoration to landholders, community groups and other wetland
managers need to be accessible via timely and streamlined means, to enable
wetland managers to get projects underway when motivation is high, and
personal time and other resources are available;
 More effective use of collaborative management processes (e.g. Land and Water
Forum, collaborative governance, nested adaptive systems) to improve water
and wetland management in all regions.
The study participants generally recommended a mix of statutory and non-statutory
mechanisms, a ‘carrot and stick’ approach, to protect wetlands and encourage
restoration, especially on private land. At catchment-level, study participants perceived
that urgent action was required to improve land use planning, reducing the impact of
conflicting land uses; enhance protection and restoration of riparian margins and
wetlands; implement sustainable farming practices; and integrate planning approaches
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to rural and urban areas which value, protect and potentially utilise wetlands and their
services, e.g. flood control, water filtration and storage, and biodiversity refuge.
In addition, in light of study participants’ concerns about flawed consent processes, and
the ongoing wetland losses occurring in NZ, wetland off-set arrangements made
through consent processes should be sparing, and strategic.

The Māori wetland managers interviewed for this study raised additional factors to be
considered. These were: that social inequities were impeding Māori involvement in
wetland restoration, and limiting Māori choices in land use; five-year council planning
timeframes were too short for long-term Māori restoration visions; there was a high
level of disjointedness in conversations between Maori and decision-makers and this
needed to be overcome; also Māori control of wetlands on Māori land and of restoration
projects were important factors for the success of these projects, and in the attainment of
aspirations for customary use and the improved health and well-being of tangata
whenua.
Based on the results of this study, and long-running research into environmental
perceptions in NZ (Hughey, Kerr & Cullen, 2013), effective actions such as those listed
above to improve wetlands and water bodies as settings for human health and wellbeing will have the support of wetland managers and many New Zealanders. Greater
resourcing and more effective legislative and regulatory frameworks are needed, these
to be developed and implemented consistently in all regions, to support sustainable,
integrated and innovative wetland protection and management actions at the landscapescale. Such efforts should be adopted along the lines of the wise use principles and
technical guidelines adopted by the Parties to the Convention on Wetlands (Convention
on Wetlands, 2016; Finlayson & Horwitz, 2015b).

In summary, this thesis provides a wide-ranging exploration of NZ wetland managers’
perceptions of wetland health, their management role/s, and perspectives on key
wetland-related challenges, barriers, successes and personal journeys. It demonstrates
the complexity of the wetland manager’s role and the versatility and persistence
required of the diverse individuals who are managing and restoring wetlands around the
country. The study findings support the concept of wetlands as important settings for
human health (Horwitz & Finlayson, 2011a) and as places in which human well-being,
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including cultural identity, may be supported and intertwined with the natural
environment (Barber & Jackson, 2011; Selby et al., 2010; Smith, 2008; Tipa & Teirney,
2003); noting that perceptions of ecosystem health and values may vary among
communities, and iwi of different regions/rohe (Tipa & Teirney, 2003).
The study findings relate strongly to the related study constructs of ecosystem health
and EcoHealth and demonstrate the ways in which study participants’ efforts and
perceptions reflect the key principles of EcoHealth. Importantly, the wetland managers
involved in this study expressed significant concern about the current health and
management of wetlands and water bodies, and the study results indicate widespread
support for urgent, concerted and innovative change in NZ policies and practices to
improve wetland health and management.
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Appendix 1: Legislative and regulatory instruments influencing
the management of fresh water in NZ
(Ministry for the Environment, 2015)
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Appendix 2: Interview guide used in this study
Interview guide

A.G. Spiers

Interview number_____________

Give the Information Sheet to participants, read and note key points. Are you aware that
this interview will be recorded? Is that alright?
Any other questions? If agreed, please sign Consent Form.
My study aims to explore perceptions of wetland health among wetland managers.
During this interview, I will be asking you questions about your perceptions of wetlands
and of wetland health in New Zealand and elsewhere. I will also be showing you some
photos of wetlands and asking you to rate how healthy you think they are. I am
interested in what indicators you use to determine those ratings, so I will ask some
questions about that. At the end of the interview, there are a few short questions about
you. There are no right or wrong answers as I am interested in your views and
perceptions, in exploring what you know and what you think about wetlands and
wetland health in NZ. All information collected during this interview will remain
completely confidential.
I expect the interview will take approx 1 hour – is that OK?
Thankyou again for your time and agreeing to participate in this study.

Section 1 [Wetland site monitoring and management]
Firstly, can you please describe to me how your work relates to wetlands?
If you are managing a wetland site directly, please keep that wetland in mind for the
next few questions. If you are not directly managing a wetland, please answer these
questions hypothetically.
Firstly, are you answering these questions hypothetically or with an actual wetland in
mind?
Considering ‘your’ wetland:
What are the key management activities being undertaken at your wetland to
maintain or improve wetland health?
What are the goals of your wetland management? (What are you managing towards?)
How will you determine when you have reached that goal?
Do you have any measures of how healthy your wetland is?
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Do you have a monitoring program at your wetland? If so, what are you
monitoring for? Specific indicators?
How do you currently (or plan to) use the monitoring data to help you determine
the health of your wetland?
Lastly, do you derive some of your income from the products or services of this
wetland?
Section 2 [Definitions of wetland health-related terms]
As we are talking about wetlands today, can you please tell me how you define a
‘wetland’?
What type of ecological systems do you refer to as wetlands?
How would you describe a wetland, visually?
What does it contain? (delve into sorts of plants, etc)
The focus of this study is on wetland health, and so the word ‘health’ is used a lot in this
interview – what do you think about using the term ‘health’ to describe ecosystems such
as wetlands?
In your work, do you use any of the following terms when talking about wetlands? How
do you define each of them? (What do they mean to you?)
[show cards with key words printed on them, to guide discussion]

-

wetland health

-

ecological integrity

-

ecosystem health

-

ecological character

-

wise use

If you use the term ‘ecological integrity’:
Do you consider there is a difference between this term and the term ‘ecosystem
health’?
Do you prefer to use one rather than the other? If so, why?
Human well-being is a broad notion that includes security, basic materials for a good
life, health, good social relations, and freedom of choice and action, with the term
‘health’ incorporating physical, mental, and social well-being.
In your opinion, are there links between human well-being and wetland health? If so,
what are they? [Expand]
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Section 3 – Wetland rating activity
(show photographs and ‘Wetland rating activity’ sheet)

This activity explores perceptions of wetland health a bit further. I have 9 photographs
here of New Zealand wetlands. Can you please indicate how healthy you think each
wetland is, using the 7-point rating scale. As far as possible, please use the entire rating
scale.
(Participant rates each wetland and then…)

Looking at these ratings:
Which wetlands did you rate as healthy? Why? (Which ‘indicators’ did you use?)
Which wetlands did you rate as unhealthy? Why? (Which ‘indicators’ did you use?)
What else would you like to know about each wetland in order to determine its
health? Why?
Section 4 [General management of wetland health]
Coming back to the broader picture, what do you think about the health of New Zealand
wetlands in general? [Expand]
What do you think we’re doing well in NZ?
What do you think are the major threats to wetland health?
Considering what you think are the major management issues or challenges for
managing wetlands and maintaining healthy wetlands, what are the major barriers to
maintaining or improving wetland health in NZ? Do you have any thoughts on how
these might be overcome?
What do you think needs to be done to maintain or improve wetland health in NZ in the
next decade… 20 years… beyond? [try to elicit thoughts, ideas, plans – what key steps or actions
needed?]

Are these mechanisms in place already? If not, how do you think they might be
established or implemented?
Overall, how do you feel about the future of wetlands in NZ? Elsewhere?
Do you have any other comments you’d like to make about wetlands and wetland health
in NZ or elsewhere?
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Appendix 3: Wetland terms prompt card used in this study

wetland health

ecological integrity

ecosystem health

ecological character

wise use
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Appendix 4: Wetland rating form used in the Wetland Rating
Activity
(rating scale resized 2pts smaller than original, to fit thesis margins)

Please note that each wetland photograph is numbered, top left. Each of these numbers
corresponds with a rating scale on this form. By circling the relevant category on the appropriate
scale below, please indicate the health of each wetland. As far as possible, please use the entire
range of the rating scale.
Please note also that this is a qualitative exercise to help stimulate discussion on perceptions of
wetland health and not a rigorous quantitative assessment. As such, there are no ‘right’ or
‘wrong’ answers! I sincerely thank you for your contribution and your time.
Wetland 1
Extremely
healthy
‘Pristine’

Wetland 2
Extremely
healthy
‘Pristine’

Wetland 3
Extremely
healthy
‘Pristine’

Wetland 4
Extremely
healthy
‘Pristine’

Wetland 5
Extremely
healthy
‘Pristine’
Wetland 6
Extremely
healthy
‘Pristine’

Wetland 7
Extremely
healthy
‘Pristine’

Wetland 8
Extremely
healthy
‘Pristine’

Wetland 9
Extremely
healthy
‘Pristine’

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely

1

2

3

4

5

6

7

Extremely

Moderately

Slightly

Neutral

Slightly

Moderately

Extremely
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Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Extremely
unhealthy
‘Degraded’

Appendix 5: Demographic data form used in this study
Demographic data

(to be filled in at end of interview)

Age
18-25

26-35

36-45

Gender

Female

Male

Born in NZ?

Yes

46-55

56-65

65+

No

Ethnicity(e.g. NZ European, Māori, Asian, other – please specify)
____________________________________________
Location of residence
North / Central / Lower North Island
North / Central / Lower South Island
NZ offshore islands
Other_________________________________________________________________
Primary work area/region
(may select more than one)

North / Central / Lower North Island
North / Central / Lower South Island
NZ offshore islands
Other_________________________________________________________________
Highest level of formal
education______________________________________________________________________
Field/s of study
____________________________________________________________________________________________
How is your work related to wetlands?
(may select more than one)

Wetland site manager
manager

Catchment/basin-wide manager

Scientific research

Advisor/Consultant

Regional policy

National policy

Regional

Wetland education

Other ____________________________________________________________________________________________
How connected are you to wetlands, day to day?
Daily / Weekly / Monthly / Annually / Recreational contact only / Never
Other ____________________________________________________________________________________________

363

Are you a member of any environmental organisation/s?

Yes

No

If ‘Yes’, does the organisation have an interest in wetlands?

Yes

No

Name of organisation/s _______________________________________________________________________
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Appendix 6: Participants’ general comments about the Wetland
Rating Activity

‘Thanks, that was really interesting, made me think about things I’d forgotten to think
about.’ (T13a)
‘Yeah, well, it’s hard as a non-educated person […] [Interviewer asks, ‘If there was any
more information you’d like to have?’] I want to walk it, I want to feel it, I want to see
what animals are in it!’ (T4a)
‘I apologise to any of my relations whose wetland I just said was poor! (laughing)’ (T5)
‘…in my case, when I look at those wetlands, I’m looking at, ‘Would the state of that
system provide values that I want?’ Because that’s the point. But then again, ultimately,
because wetlands are multi points of view but there’s multi people that want to value it,
you’ve got to actually end up – if you take the perspective that I’ve argued – you’ve got
to ask all the people that value the ecosystem to determine if it’s healthy, because that
means most people are getting value from it. But anyway, happy to do it, though with
that caveat. But also saying that, that wetland needs to function in itself, so I can look at
it from that sense as well.’ (T17)
‘…if I had to give a rating on which my life depended, I would want to see these set
within a really big picture, like a catchment-wide picture, so that I could see the
influences that are coming into them.’ (T1)
‘OK, what I would like to know about this site, for all of the sites, is where they are.
(tapping table) Because sometimes they might be part of a complex of sites […] like, I
can still give that photo a score, but you kind of want to put it into the big picture of
‘What does the rest of it look like?’ Because that might be a particularly not-attractivelooking peatland, but it might be only 1% of that system, so it depends how far I should
look to score?’ (T29)
‘Why do I like this one better? [looking at photograph] Because it’s zoomed out more?
I think I like to see the diversity of systems and so forth.’ (T29)
‘I’ve got to spread ’em out. [referring to the nine photos] Jeez, you’ve got a lot pretty
close! You’re gonna test me, aren’t ya?’ (T10a)
‘You can only say this is healthy or towards ‘this’ side [indicating healthy end of rating
scale], and this is towards ‘this’ side. [indicating unhealthy end of scale] But you can’t
[say] it’s extremely healthy or moderately healthy, unless you see that [i.e. visit the
wetland site in person]. So, the scientist in me says, you know, ‘a bit more information,’
of course!’ (T19)
‘…some of them are quite close up and you can’t see much about what’s happening in
its broader environment, you know, wetlands are very influenced by their broader
environment, what’s happening upstream or what’s happening in the catchment […]
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And you can’t see what it’s like in the water. …Not many of them had birds in them but,
you know, it’s not a calendar shot […] you’re really only making a judgement from
these photographs about the plants […] the floral community and whether it looks like
it’s diverse and, need it be, because some of them are essentially monocultures and
needn’t be diverse in order to be healthy, so yeah, really it’s just a judgement about
plants and there’s not really enough information about anything else. [Interviewer asks,
‘So you’d like more information on what species were there, animals-wise?’] Yep.’ (T8)
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Appendix 7: Survey: Wetland management & monitoring
(reformatted for thesis; originally an online survey, e.g. with electronic formatting & comment boxes)
Haere mai! Welcome…
Thankyou for taking the time to complete this brief survey!
Your answers will contribute to Abbie Spiers’ PhD project exploring perceptions of wetland health
among wetland managers in NZ.
This survey seeks information from wetland managers about:
- wetland management & monitoring activities being undertaken; and
- key issues wetland managers are addressing.
Please note this survey is entirely voluntary, and confidential. All information will be kept confidential
and used for data analysis purposes only. Any identifiable information will stored under passwordprotected access and removed from the data before it is reported. Following completion of the project, the
data will be stored at the Albury-Wodonga campus, Charles Sturt University for five years, in accordance
with CSU policy, then destroyed.
Please read on...
Please enter a few details about yourself...
1. Age group

18-25
26-35
36-45
46-55
56-65
65+
2. Gender

Male
Female

Demographic data:
3. Primary work area/region: (may select more than one)
North Island (Upper)
North Island (Central)
North Island (Lower)
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South Island (Upper)
South Island (Central)
South Island (Lower)
NZ offshore islands
International
Other (please specify)

4. Work includes: (may select more than one)
Wetland site manager
Catchment/basin-wide manager
Scientific research
Fisheries / Marine
Education
Policy
Other (please specify)
Wetland definition:
5. What is your personal definition of a ‘wetland’? (may select more than one)
Permanently wet area of land
Temporarily wet area of land
Freshwater only
Brackish (including estuarine)
Saltwater/Shallow marine
Swamp/Marsh/Bog
Swamp forest
Waterways (River/Creek/Stream)
Lake
Reservoir/Dam
Subterranean/Cave wetlands/waterways
Other (please specify)
6. Comment: (optional)
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Wetland management:
7. If you are involved in managing a wetland site, what key management activities are being
undertaken at the wetland? (may select more than one)
Stock removal
Fencing (e.g. to exclude stock)
Riparian weed control (manual removal)
Riparian weed control (spraying)
Aquatic weed control (on/underwater)
Pest animal control (traps, bait, poison)
Pest animal control (predator-proof fence)
Creating open water areas
Re-introducing native birds/animals
Revegetation (native species only)
Revegetation (non-native/mixed)
Erosion control
Silt traps
Pollution/nutrient control (artificial wetlands)
Other (please specify)

8. What are the primary goal/s of wetland management at that site? (What are you managing
towards?)
9. Further comment on management goals: (optional)

Management goals:
10. What are the major factors assisting you in reaching those goals? (may select more than one)
Availability of equipment
Community participation
Knowledge about major issues
Expertise/Professional advice
Funding
Motivation
Time
Training
Other (please specify)
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Management issues:
11. What are the major issues preventing you from reaching those goals? (may select more than
one)
Availability of equipment
Community participation
Knowledge about major issues
Expertise/Professional advice
Funding
Off-site pressures/impacts
Permits or planning permissions
Reinvasion by pest species
Time
Training

12. Further comment on management issues: (optional)

Monitoring:
13. Is monitoring being undertaken at your wetland?
Yes
No
Don’t know
14. If ‘yes’, what are the key monitoring activities being undertaken?
Water quality
Water depth
Water flow
Photopoints
Vegetation biomass
Soil parameters
Bird monitoring
Fish monitoring
Invertebrate monitoring
Frog monitoring
Recording occurrence of pest species
Other (please specify)
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15. Further comment on wetland monitoring: (optional)

Income from wetland:
16. Do you and/or other managers of the wetland derive any income from its products or services?
(incl. licences/leases)
Yes
No
Don’t know
17. If ‘yes’, please describe primary sources of income: (may select more than one)
Grazing
Drought fodder
Tourism
Ecotourism
Recreational fishing
Commercial fishing
Hunting/Duck shooting
Other (please specify)

Further comment:
18. Any further comment on survey questions?
Thankyou!
Thankyou for your time, it is appreciated. For further information, please contact:
Principal Researcher
Abbie Spiers
PhD Candidate, Institute for Land, Water &
Society
Charles Sturt University
Mobile: +64 276150352
Email: aspiers@csu.edu.au

Principal Supervisor
Prof. Max Finlayson
Director – Institute for Land, Water &
Society
Charles Sturt University
Tel. +61 26051 9779 / +61 419638406
Email: mfinlayson@csu.edu.au
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Appendix 8:
results

Summary of the Media Analysis methods and

A summary is provided of the Media Analysis methods and results, additional to the
data and discussion provided in the body of the thesis (see Chapter 3 for Methods;
Results Chapters 4, 5 & 6 for key findings).
Articles were obtained for the Media Analysis using ProQuest Australia & New
Zealand Newsstand. The researcher searched key urban and regional newspapers from
across NZ, namely The Southland Times, The Press, Dominion Post, New Zealand
Herald, The Northern Advocate, Waikato Times, The Nelson Mail, Timaru Herald,
Hawke’s Bay Today, Manawatu Standard, The Marlborough Express, Taranaki Daily
News, and Sunday Star-Times. Articles were selected if they appeared to contain
information relating to environmental perceptions, impacts, uses and health particularly
in relation to wetlands, water use (not boating accidents or water sport reports), water
quality, wetland degradation/impacts, wetland restoration, and fisheries (incl. saltwater
fisheries as it may provide insight into connections, perceptions and political positions).
Articles with historical themes relating to wetlands including wetland impacts,
restoration or use were also selected.
The following keyword searches were conducted for in NZ newspapers for the dates 1–
31 August, 2013 (inclusive):
Search 1: water, wetland, wetlands, river, rivers, stream, streams, lake, lakes,
swamp, swamps, swampy, swamplands, estuary, estuaries, fishery, fisheries, eel,
eels
Results: 199 articles across 5 mini-searches, 65 excluded as duplicates across
the mini-searches, others not relevant to this study. A total 134 articles for
analysis; 49 used.
Search 2: nutrients, dairy, dairying, effluent
Results: 319 articles obtained in search, some are duplicates of Search 1, many
farming-related articles not relevant to this study; 3 articles used.
Search 3: ecological, ecosystem, health, character
Results: 85 articles obtained in search, some were duplicates of Searches 1 & 2,
others not relevant; 8 articles used. During this search, the researcher scanned
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for articles of relevance to environmental issues, not public health unless
potentially also somehow linked to well-being or environment.
Search 4: Resource Management Act, RMA
Results: 7 articles obtained in search, 4 were duplicated in previous searches; 3
articles used.
Search 5: constructed wetlands, environmental, 100% pure, livestock, planting,
riparian, restoration
Results: 126 articles obtained in search, many were duplicated in previous
searches, some not relevant; 8 articles used.
The articles from all five searches were collated and those which were duplicates or
irrelevant to this study were excluded. The remaining articles were imported into Nvivo,
and analysed thematically. The content of the articles were analysed for relevance to the
study topic and interview questions, e.g. wetland management and monitoring, wetland
health, uses of the word ‘health’ and the relationship between wetlands and human wellbeing, perceptions of the environment including references to the tourism slogan ‘100%
Pure’, ‘dirty dairying’ and interrelationships with environmental issues in NZ.
A total of 71 articles containing references to perceptions of wetland health, wetland
uses, wetland management, environmental impacts and/or the ‘100% Pure’ NZ tourism
slogan were collated and analysed thematically using Nvivo. The results are provided
below.
Perceptions of wetland health
In the 18 media articles containing references to perceptions of wetland health (mostly
referring to river health), dairying was overwhelmingly fingered as the culprit of
declining environmental health and water quality in NZ.
From these articles, key themes relating to perceptions of health were as follows:
‘Dirty dairying’ is a massive issue; dairying is degrading NZ waterways; dairy
land conversion is draining and destroying wetlands and degrading water
quality;
Being able to fish and swim in NZ rivers is a ‘Kiwi birthright’;
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It is unacceptable that two-thirds of monitored recreational sites on rivers are
unsafe to swim in;
Polluters should pay; regulators should get tougher regarding infringements of
RMA consent conditions.
Strong links were drawn in the articles between human well-being and water quality,
particularly the health of rivers (other wetland types were rarely mentioned). Writers
passionately espoused the ‘birthright’ of New Zealanders to be able to fish and swim in
healthy rivers. Twenty-two articles, including one by an author who identified as Māori,
condemned what the writers perceived as deteriorating water quality and/or health of
soils, rivers, streams and lakes.
Relevant quotes included:
‘Over half of New Zealand’s rivers are unsafe for swimming, one-third of lakes
classed as ‘unhealthy’ and more than 60 per cent of rivers unsuitable for
recreation, such as fishing. Equally as shocking is that invertebrate numbers are
improving in only 5 per cent of sites tested. Invertebrates are vital food for fish:
No bugs = no fish, simple. Figures show nitrates, phosphates, bacteria and
ammonia (all predominantly from dairy farms) are stable or deteriorating in 60
per cent to 80 per cent of sites tested.’
(Haynes, 2013)

‘Parliamentary Commissioner for the Environment Dr Jan Wright explains a
report out this week on conservation ‘stewardship land’. To a large extent, we
as New Zealanders find our identity in our relationship with this beautiful land
of ours. The Māori word for land – whenua – also means placenta and there can
be no stronger image than this denoting a connection to the land. Indeed many
of us reaching back into our family histories find connections with particular
places.’
(Wright, 2013)

‘…with grim statistics such as two-thirds of monitored recreational sites on our
rivers being unsafe to swim in, we haven’t got a leg to stand on. And there is
growing unease that we have put too many of our economy’s eggs in the clean,
green basket.’
(Slade, 2013)

Wetland management & monitoring
23 articles referred to some aspect/s of wetland/waterway management and monitoring.
In these articles, references to past wetland/waterway management were as follows:
Stewardship land, and its weak legal status compared to other conservation lands; traces
back to the creation of DOC in 1987.
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References to current management and monitoring were as follows:

Logistics of

riparian planting in Waikanae River corridor; state of rivers including Waikato River,
also six Hawkes Bay sites which were rated ‘very poor’ by national MfE report; water
issues in Canterbury; use of Overseer to manage nutrient runoff from arable lands; use
of Chatham Island rock phosphate as fertiliser (= reduced nutrient runoff); RMA
infringements by dairy farmers (59 in past year, totalling $1.2 million in fines);
controversy over spraying of Diquat to control weeds in streams; waterwater treatment
system for new Fonterra milk powder plant in Darfield; status of environment in NZ
(MfE report) incl. rivers, lakes, low invertebrate numbers = low supply of food for fish;
reminder of whitebaiting regulations, article discouraging illegal practices; reduced role
of Parliamentary Commissioner for the Environment (government reportedly reneging
on election promise), with responsibility for State of Environment reporting given to
Secretary for the Environment and the Government Statistician; deal struck between
DOC and mining company Bathurst over compensation for mining on Denniston
Plateau; National government’s Strategy for Sustainable Dairy Farming 2013–2020,
aiming to greatly increase dairy herds while keeping ecological deficits (incl.
greenhouse gas emissions and effluent discharge to waterways) low.
Future management issues mentioned were: Longterm problems with water quality
envisaged due to time lag for nutrients to travel from farms to lakes (‘the situation is
likely to worsen before it improves’).
Recommendations contained in the articles were as follows (1 article per statement
unless otherwise specified): Strategic planting of riparian strips all over NZ to better
support bee populations; more research needed into use of Overseer by arable farmers to
manage nutrient runoff (nitrate leaching from roots of plants) in cropping systems;
Fonterra to take action and strongly advocate minimum 20-metre buffers between
farmland and waterways (2 articles); recommendation against regulation of dairy
industry, article citing recent MfE report as proof that voluntary initiatives to improve
water quality are working ‘without a telephone book-sized set of rules’; Māori urged to
be more involved in sustainable farming through development of management plans and
uptake of sustainable practices; greater regulation of the dairy industry urged; more
action in Canterbury re water issues, and less talk; fiscal incentives needed to make
environmental cleanup more economically sound; district councils should be ‘more
assertive’ in making farmers clean up their runoff; better research needed ‘to measure
how well we are doing’ environmentally, re trading on the 100% Pure brand; public
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urged to ask politicians in an election year, ‘What are you going to do to halt the decline
in freshwater?’
Wetland uses
Wetland uses mentioned in the media articles were as follows: Recreational,
commercial and customary fishing (including whitebaiting), irrigation and agriculture,
recreational uses of rivers (walking, swimming, jet boating, four-wheel-driving,
canoeing/kayaking, motorcycling), hydropower, and the brewing/production of seaweed
products in a mangrove area. One article mentioned the historical flax industry, and
another the deforestation of large areas by Māori (e.g. for cultivation of food).
Wetland impacts
Wetland impacts mentioned in the media articles were as follows: Inputs of silt,
nutrients and chemical contaminants from intensive agriculture (particularly dairy
farms), affecting water quality, aquatic invertebrate density and diversity, and
recreational usage by humans (particularly swimming) of rivers and streams (total 22
articles); urban stormwater (3 articles); potential impacts of development on fish
populations (particularly dairying or mining) (3 articles); dense populations of birdlife
adversely impacting water quality (3 articles); herbicide spraying in streams to reduce
aquatic weeds (2 articles); future impacts of climate change (2 articles); decimation of
native wildlife populations (e.g. due to predation) (1 article); dumping of rubbish on
riverbanks (1 article).
Key themes in the articles pertaining to wetland impacts were:

‘dairy farming is

adversely impacting wetlands and waterways’ (15 articles), and ‘it is unacceptable that
rivers, streams and some lakes are unhealthy and 60% of NZ rivers are unsafe for
swimming’ (9 articles).
100% Pure NZ
32 articles contained references to NZ’s ‘100% Pure’ tourism slogan and the impacts on
NZ’s ‘clean, green image of damaging scandals or ‘scares’, including the Fonterra dairy
company’s reporting in 2013 of potential botulism contamination which resulted in
negative international media coverage and strong reactions from governments in China
and elsewhere.
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From these articles, key themes relating to ‘100% Pure’ and ‘clean, green’ were as
follows:
The tourism slogan ‘100% Pure’ dominates ‘the broader NZ brand’;
There is a disconnect between NZ’s agricultural practices (particularly dairying)
and NZ’s ‘clean, green’ marketing image;
NZ’s ‘100% Pure’ tourism slogan and ‘clean, green’ reputation is very valuable
economically; if consumers lose faith in the attractive ‘clean, green NZ’ image
and choose not to pay a premium for NZ dairy products it will adversely affect
NZ’s largest export industry;
NZ has serious environmental challenges, particularly the poor water quality of
lowland rivers and streams (over 60% of rivers unsafe for recreational activities
such as swimming or fishing); this creates a ‘serious weakness’ or vulnerability
in the NZ brand;
Many New Zealanders argue NZ is still cleaner and greener than many other
countries; however, New Zealanders are sceptical of the ‘100% Pure’ claim. In a
mid-2013 survey, respondents estimated NZ is ‘61–80% pure’, and an average
of 64.5% pure;
Some people (including academics and organic producers) urged governments
and farmers to rise to the challenge and ‘actively support’ the ‘reality’ of the
clean, green image rather than discarding it; e.g. NZ should invest in ‘clean,
green NZ’ and make ‘100% Pure’ a goal;
Some NZ farmers argue that water quality is ‘stable or improving’ and it is not
dairy farming’s ‘fault’, it is urban pollution which is doing the damage.
Relevant quotes included:
‘Fallout from the Fonterra botulism scare serves as a timely reminder of the
value of New Zealand’s international reputation. Incidents like this can
challenge the thinking that New Zealand is sufficiently pristine to justify a
premium in international markets. It is enough to damage the New Zealand
brand and cost the country billions of dollars in earnings; but is not confined to
the country’s great export-focused food industry. The clean, green brand
underpins the success of our other great industry, tourism. All are tied to New
Zealand’s ‘100% Pure’ brand, which is in turn part and parcel of perceived
environmental well-being.’
(de Freitas, 2013)
‘We’ve been pushing our luck for a long time with our 100% Pure NZ brand.
377

We've kept growing the gap between our clean, green promise and the reality of
our environmental degradation.’
[Rod [surname unknown] (2013). NZ brand in need of rescue. Sunday Star–
Times, 11 August, 2013, D.24, Wellington, New Zealand]
 ‘…the crisis is damaging economically and reputation-wise for this country and
its largest company – even if no-one’s health was damaged. But a temporarily
tainted pipe in a Waikato factory is not evidence that the entire country is
‘impure’. However, it is concerning that the ‘dirty dairying’ issue has risen
again. Figures at the weekend show that 59 individuals and companies have had
fines totalling $1.2 million in the past year over dirty dairying offences. This is
clear and disturbing evidence that the industry has a long way to go before lip
service turns to action. Councils throughout the country have successfully
prosecuted 34 dairy effluent offences, resulting in 59 convictions. Another 13
prosecutions have yet to be completed.
As Nelson-based Fish & Game resource management co-ordinator Neil Deans
puts it, no other industry comes close to this level of Resource Management Act
infringing.’
[author unknown (2013). ‘Pure’ NZ would be worth working for. The Nelson
Mail, 19 August, 2013, 9, Fairfax Media, Nelson, New Zealand]
Word usage
The word ‘wetland’ was used twice in a total 71 articles, as demonstrated by the
following quotes:
‘Drainage of wetlands in an ever-escalating demand for dairy land, if not
curbed, will, no doubt, in the near future add the five species of native New
Zealand fish to the endangered wildlife list…’
[author unknown (2013). Much more to whitebait than a tasty meal. The Daily
Post, 28 August, 2013, A.23, Independent News & Media, Rotorua, New
Zealand]
‘There are fewer eels today because of the loss of wetlands and commercial
fishing.’
(Blakeway, 2013)
The word ‘river’ was used 31 times in a total 71 articles. The word ‘lake’ was used 10
times, ‘stream’ used 7 times, ‘estuary’ used 3 times, ‘groundwater’ and ‘lagoon’ used
twice each (in a total 71 articles).
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Appendix 9: Additional data from interviewees relating to the
practicalities of undertaking wetland management in NZ
These data were not specifically required for this thesis but are provided here as extra
information for the interest and potential benefit to people undertaking wetland
restoration. They relate to practical issues and considerations for the management of
wetlands and water bodies in NZ.
Managers’ comments on the practicalities of undertaking wetland restoration included
the following:
‘…about a month before [planting] we’ll go in and spray planting spots, then
the plants get planted, planting sleeves put on them, and at the start of the
following summer […] we go back and do a release spray. And then
theoretically that’s enough to get the plants up and away. Depending on what
weeds are present at the site we may need to go back to some sites and do
another one, and then after that we’re monitoring the progress of the plants and
blanking where necessary. And, you know, a little bit of ongoing planting […]
we start out with real pioneer species and work up to climax species once we’ve
got some cover established.’ (T1)
‘…we start [spraying] about the last week in January. We only do it once now.
We were doing it three times a year. Used to be November to get on top of it;
November, December, January. Now it’s just once a year and it’s for willow,
blackberry, anything that comes up, and you have to nail it when it’s only about
that high. By January, the first seedling’s, what, about half a metre high. The
first seedling of willow. About a half a metre high. And it’s ongoing every year
[…] You’ve got to maintain every year.’ (T10a)
‘… [council has removed] all the Old Man’s Beard. And most of the willows.
I’ve done a few willows. Then there’s blackberry, I’ve done all the blackberry
and all the gorse… barberry… but this Glyceria maxima is a serious threat. It’s
the most serious threat to my wetland. It’s an extremely quickly growing Asian
grass, known as reed sweet grass. […] So it needs to be constantly looked after,
otherwise weeds would progress in there, because it’s great conditions for
weeds.’ (T7)
‘We made tracks, cut tracks through the willows. We couldn’t stack it so we cut
tracks through it. So, it was all lying here so we cut tracks through so we could
spray, say, ten metres that way, ten metres that way.’ (T10a)
‘…in some places with blackberry, you can’t actually get it out, it is so
entrenched, it’s almost impossible. […] So, depending on the weed, we have a
different approach to how we control it, and also its location in terms of
amenities, recreational tracks […] that kind of stuff, and how you do it. You
don’t want to just kill a willow and leave it standing if it’s right next to a track
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because it might fall over and kill somebody! […] But if you’re pulling willows
out, they fall into pieces and every little fragment will become another tree, so
you have to be really careful about management of extraction, yeah.’ (T12)
‘…we’re sort of quite focused on those swamps which tend to be willowdominated and trying to get a diversity of plants which come from that […]
there’s normally a seed bank there and you get native plants bouncing back […]
we will do planting in different areas where it’s basically had weeds that have
just absolutely dominated, and you’re talking about blackberry and willows and
things like that. We do spray areas, aerial spray, that’s probably the preferred
one when you’re talking big wetlands. Drill and poison and all those sorts of
things.’ (T14)
‘…there was some crack willow down here [indicating on aerial photo]. Big
ones. Everyone said, ‘well you’d better take those out before you get the water
in, because otherwise you are going to have trouble.’ And I said, ‘No I’m not
going to, because where is the habitat?’ They were leaning over the water and
they were sticking up in the air. And where [were] the birds going to go? So...
(laughs) I made the call! [Interviewer clarifies: ‘So you left them in?’] (laughs) I
made the call, and subsequently had the willows poisoned and followed up with
some spray, and they’re gone. Well, pretty much […] a bit’s come back but not
much.’ (T7)
‘…the [local community group] are consciously removing Cape Pondweed out
of the stream… Starting at the upstream end and working their way downstream
and manually removing it. Because all the Council was doing was cutting it and
then, within two or three months, ‘phssht’, all grown up again.’ (T3)
‘I went for quite small plants so, like, I put lots more in. […] I did lots of weedeating (with handheld mower/brushcutter), and probably two sprays a year. So
I’d weed-eat round all the plants, I’d do that, just go right round (laughter) and
then [I would] start again!’ (T24)
‘Glyphosate mainly, and, oh, there’s one other one we are trying but there’s
nothing that seems to really be too disastrous to this [Glyceria maxima / reed
sweet grass]. It doesn’t go out through the root system and kill them, it just
doesn’t seem to make it out there. Yeah, I use it with Pulse and try and get the
best result. So, it needs to be constantly looked after, otherwise weeds would
progress in there, because it’s great conditions for weeds.’ (T7)
‘…the challenge for me was to make the cover and the mud, and I’ve done that
with the assistance of some of the big birds, particularly the swans and […] the
Canadian geese, which have become a menace but they are heavy-footed, they
are heavy grazers so they’ve helped to get rid of the pasture grasses and the
weeds and that sort of stuff. Buttercups…’ (T7)
‘The goals were to keep the livestock out, so it can rejuvenate, and I don’t mind
the wildlife, the wetland birds and stuff coming back, although I’d like to keep
380

the pukekos out because they’re a bit of a pain on the farm ’cos they want to eat
my horse food!’ (T4a)
‘I think the most important thing is to have a healthy, functioning ecosystem and
that may include exotic species, as long as they’re not going to be problematic.
So, ecosystem health is far more important to me. If it’s going to have a bit of
gorse in amongst it as a transitional phase then that’s not the end of the world.’
(T1)

‘So what is ecological health? I suppose my somewhat grim answer is, what are
you trying to achieve, [and] to what extent is that achieving what you’re trying
to achieve? [...] That comes back to your goals and it comes back tinged with
realism as to what is achievable in that space.’ (T30)
Concerning the practicalities of revegetating with native species, fencing a willowdominated site, controlling exotic fish species, and preparing a wetland site for
revegetation:
‘T10a: [I] was not going stand there and watch the willows flip bang smash the
fence down, let the cows in. That’s number one. And then I thought, crikes, I
could see it going out across, the [willow] invasion, going across the water…’ /
T10b: ‘You had to get willows out first, before you could fence the cows out.’
(T10a & T10b)

‘…the gambusia [were] out in the lake, and the lake would flood and then the
gambusia go into the waterhole and stay in there and eat the mudfish, see? […]
So what happened was, as you seen down there, the vegetation come up so
you’ve got a wall of grasses, so when she floods, the water comes in but the
gambusia can’t come through because it’s a big wall, they can’t get to those
holes that are on this edge there. […] So when you’ve got that [native]
vegetation [grown] up, they can’t come through it.’ (T10a)
‘…they’ve set up a carp, a koi carp trap between Lake Waihi and another one,
trap the koi carp and then […] he’s got these little fingers on it, each time a fish
goes through it, it counts, and it sends him a text when there’s a thousand there
or something like that […] They go and back a truck up to it and tip all these
fish in it and they’ve perfected this kind of ultra high temperature biological
digestion and they’re making potting mix out of it […] it goes into planting up
riparian areas […] propagating the plants for all of them, it’s really fantastic
high protein plant food…’ (T6)
‘We do get into some digging for wetlands that we manage, and that’s almost
just to scrape the vegetation off so you’re almost starting from scratch, so then
you’ve got some open water there and that instantly provides some sort of
habitat for our indicator species…’ (T14)
‘I got some kahikatea from somewhere else and they were useless, most of them
died. Fortunately I hadn’t put them in yet, I’d kept them in to harden off in my
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nursery ’cos you can get stuff that’s so soft you can’t put it out in the paddock.
So I give them a bit of a hard time, you know, I don’t water them every day […]
you’ve got to get them hardened up.’ (T7)
Observed impacts of pest animals on wetlands:
‘The deer do come out of the forest at night-time and we see them particularly in
the next door neighbour’s stream because it’s clearer view, and you do see them
getting into the natives that have been planted there. […] They trim. They
drastically trim everything! (laughs)’ (T4a)
‘…you’ve got to keep the cows out, actually you’ve got to keep people out.
You’ve got lots of problems with pests, you know, with urban centres being so
close to some of these areas. So your birds are getting decimated by your stoats
but mainly yer bloody cats. Feral cats.’ (T5)
‘The fauna is being managed by successfully eradicating rats and possums to let
what is present multiply.’ (P29)
‘I don’t want the stock in the streams. I want to keep them clean […] it was to
keep my dogs out because there’s some plants in my wetlands that give them
wet-eczema rashes, and once we kept them out of there, that reduced a lot.’ (T4a)
‘…we’ve got no frogs down there because of those gambusias. They just
chew their tails off, the tadpoles, their legs, everything.’ / T10b [to T10a]: ‘Are the
koi carp upsetting the gambusia as well?’ / T10a: ‘I don’t know.’ / T10b [musing]:
‘They might be messing their water as well.’ (T10a & T10b)
T10a:

Farming-related comments:
‘…there’s some pretty good research and examples around that you can, you
can make major, you know, reductions and changes […] they can sort of halve
the nutrient loss and not actually need to put any fertiliser on, just by restricted
grazing and spreading the manure out as a fertiliser, that, [mock surprise] ‘Oh,
for fourteen-odd thousand years of agriculture that’s what we used to do!’ (T11)
‘…they own the floodways, the regional council […] it’s all just grazed, there’s
plenty of things that they could do […] If you said, ‘Let’s take out 2% of those
grazing of those sites,’ it would be a huge area (laughs) but where’s those sorts
of ideas? Where are those projects? Who’s thinking about that? Why is it just
not possible?’ (T14)
‘…people [move] in and, when you get the houses around, [residents adjacent to
the wetland say] ‘You can’t spray the willows, you can’t do this, can’t do that’
because ‘Oh, I might get sick... and ohhh, my cat goes down there’ and ahhh
jeeze, you see?’ (laughter)’ (T10a)
‘…by bringing the fence back [from the wetland margin], it’s better for stock
control, everything. Like, that two hectares we’ve lost [in grazing area], we’ve
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gained in-, our actual dry matter per hectare has grown; I can show you some
figures, it’s shot up through it. [Interviewer clarifies: ‘Right, so your farm has
benefited from it?’] Yeah, it’s holding the nutrients back and everything.’ (T10a)
Education, raising awareness, and farmers’ attitudes to changed farming practices:
‘Some of the new generation are fantastic, they’ll come on the farm and they’ll
go, ‘Nah, Dad, nah, we’ve gotta protect that bit,’ because they’ve been to uni
and most farm courses now have an RMA or some form of an environmental,
you know, paper or something and they learn about the environmental stuff as
well. So some of the younger generation are fantastic because they bring that
different approach back to the farm. Others are not…’ (T25)
‘Dairy NZ’s creating a Warrant of Fitness for dairy farms, to do with the
effluent systems and that sort of stuff, great! […] farmers are going to be hit
three times; they’re going to get their Compliance check from us [the regional
council] […] Fonterra does a Compliance check each year as well, now when
they check the shed they check everything, and then Dairy NZ’s going to do it as
well. So, it’s like we’re all touching on slightly different things but they [farmers]
are getting that message three times, which is great.’ (T25)
Regarding the tensions between developers and proponents of development, and those
who wish to protect wetlands:
‘…the opponents of wetland protection – or the proponents for future
development – are playing a slow game, they try to slow everything down and
every year they slow it down there’s further degradation and further loss and
they make more money and they recognise that, the longer that they can put off
the inevitable, the longer they can make money, and the longer it takes before
they really feel the bite – which they know is coming, they know it’s coming but
they also know that they can slow it down.’ (T8)
‘…strictly speaking, if someone wanted to drain a wetland, or even to alter the
water level in a wetland, you needed to get consent to do that, and we’ve had
quite a battle in New Zealand between land owner interests […] who said, ‘Oh,
you can’t tell us what to do on our land’, and the interests of public policy that
say, ‘Well, hang on, we’ve got hardly any wetlands left and we need to protect
and preserve those that are.’ […] despite it not being approved, [there’s been] a
significant decrease in wetland area over the last ten years...’ (T30)
Concerning small-scale restoration projects:
‘…one of the great things about wetlands is that, in a relatively small area, half
a hectare, you can create quite a diverse habitat, and of course across the
landscape as a whole that has a quite a lot of value.’ (T30)
One interviewee was collaborating with real estate agents to help address the challenge
of longterm continuity of wetland management on private land:
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‘…what [the council is] trying to do is set up a system working with real estate
agents, where the real estate agents will know what’s [been restored] on each
property so that they’ll be able to tell [new owners], and they’ll also alert us
when a block […] changes hands so that we can go and communicate with those
people.’ (T1)
Regulatory and protection mechanisms relating to wetlands:
‘One of the things about the Resource Management Act is it said basically, in
respect of land management, you can do anything you like unless the [relevant
council] Plan says you can’t. In respect of things like air and water and coast
management, the presumption is reversed; unless it says in the Plan that you
can, or you get a Resource Consent, you can’t. Now that puts wetlands in a
rather odd space because that means that they are both land, usually owned by
somebody, but they’re also subject to the provisions of water so, yes, strictly
speaking you can do anything you like unless a District Plan says you can’t,
except that, in order to do it, you have to be able to drain or, you know, modify
and so theoretically you need to get a Resource Consent or have a provision in a
Regional Plan that says you can do it. Now this shows the weakness of regional
councils, quite frankly…’ (T30)
‘…MfE doesn’t get involved in those [regional council] planning processes
either, so they basically say ‘this is some guidance’ and then leave it to the
councils and they don’t even submit on the regional council processes in terms
of the planning, so there’s no input from central government really in the plan
development, other than setting the rulebook […] There’s very little
consistency.’ (T12)
‘Drainage is still an ongoing threat […] So, if even the Councils that are
supposed to be overseeing the health of their wetlands and protecting them from
human damage aren’t, you know, pulling their weight and doing a good enough
job then, yeah, you’re facing a tough battle in New Zealand.’ (T2)
‘…the councils […] need to be setting enforceable limits that actually can be
sheeted back to land uses and tested against. […] there’s a whole range of
approaches that different councils are taking: so some are setting it at the farm
level, around loadings of nutrients which they’re estimating with computer
models and things, or some are setting concentrations sort of at the subcatchment or the farm scale, others are doing the sort of down the bottom of the
catchment as what’s appropriate, you know; some are focussing on nitrogen,
some are focussing on phosphorous, some on both; so there’s a whole suite of
approaches there...’ (T11)
‘…we’re an effects-based Council, we’re not a consents-based Council so
therefore, basically we let people do what they want on their land as long as
they’re not polluting the waterways – or now, with the regionally significant
wetlands they can do what they want as long as they’re not damaging the
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wetland or changing the water level of the wetland or […] a whole lot of things.’
[…] there’s triple N and NMR for nitrogen, DRP, E. coli and sediment, and
we’ve set limits for them […] basically we monitor that, and it’s not a
compliance point because that’s a whole catchment, but it’s a point of reference
for us, so if a river, say, consistently is breaching these things we’ll term it […]
a ‘red’ catchment…’ (T25)
Lack of information to enable effective regulation:
‘…the Otago Conservancy of DOC and the Canterbury Conservancy of DOC do
not know where their boundary is, because it’s never been surveyed. Now you’ve
got the Waitaki River which is a pretty broad river, you can have a legal
definition but the river keeps moving, so where is the boundary? If it hasn’t been
surveyed… [Interviewer clarifies: ‘So that gets difficult if you are trying to say,
‘You’re on our space’?’] Yeah, yeah, yeah. And that’s certainly happening with
trying to control farming incursions onto the Waitaki flood plain.’ (T21)
Concerning specific water quality thresholds or ‘bottom lines’ (T22) being incorporated
into council planning, to give greater clarity to land owners and enable more effective
future-proofing of farm development and management:
‘…farmers are making a big investment; if they know what the rules are before
they make the investment then they won’t do something; for example, if they
know the water quality rules are such that if they build their centre pivot
irrigator they are going to be prosecuted, then they might think, ‘Well, maybe
we’ll have feed pads instead and actually feed them off that paddock, or over
winter them somewhere else,’ […] but that’s all investment up front. Or if we
know we have to fence our waterways off when we design the farm, it’s cheaper
then, than having it imposed afterwards […] [Interviewer asks: ‘So that would
be important, if you could get more of that perhaps, more clarity?’] Mm.
Definitely. But there’s kind of a real reluctance to create bottom lines.’ (T22)
Perceived poor levels of commitment and consistency in regional and/or district
councils’ approaches to the effective protection and management of wetlands:
‘…Waterways run through regions, and you’ve got to get that conductivity into
the regional councils’ mind-sets. […] You can’t have one council pumping,
should I say, crap into the river and then another council saying, ‘It’s not all
right.’ It’s like having two different countries.’ (T16b)
‘Councils are very reluctant to enforce their own rules in their Plans, very
seldom do it.’ (T22)
Challenges overcoming adversarial relationships between stakeholders:
‘…it was rural sector blaming towns and towns blaming rural sector and, you
know, ‘It wasn’t our fault, it was someone else’s’, type thing…’ (T11)
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‘…maybe it [the focus on dairy farming] also gets in the way of the people of
Auckland actually dealing with problems that they’re causing to their own
estuaries and harbours because they’re so busy blaming everyone else around
the country that they’re losing sight that the Firth of Thames for example, or
Waitemata Harbour or Manukau Harbour [are] being despoiled by runoff from,
or heavy metals from their properties in the city.’ (T15)
‘…it was a time when doing things through the regulatory style of the RMA was
causing grief all over the place, I mean, there was a lot of concern about what
was happening with water systems, what was happening with water planning,
and very adversarial hearings and court decisions being made about waterrelated issues. And one of the things that I’ve certainly found is that going about
things in a regulatory style generates adversarial relationships.’ (T21)
‘So to address a lot of this degradation stuff you need long term planning, which
is really hard to do in an environment where your regional council is only
working on a 5 year plan, all that kind of stuff, there’s no kind of guidance at a
national level on how that should happen and when there is guidance, it has to
be on a nationally significant site, and for most of our Māori communities, what
is nationally significant to us is in our backyard. (laughs) So there are really
disjointed conversations happening.’ (T5)
Regarding potential ways to stimulate action among landholders and bring about
landscape-scale change to degraded catchments:
‘…within a catchment, like I was saying before, having 5 to 10% as a goal for
getting wetlands back in a catchment […] it’s a principle which is used
overseas, and in pockets has been used quite intensively in some places… How
do we change? And, talking to some [farming agency] executives, they see that
as a potential positive but […] how can we encourage it to happen?’ (T14)
Interacting with people:
‘You cannot expect all landowners to be part of the Care group, and you cannot
also expect all landowners at the same wavelength and the same management
practice or adopting similar or same best management, good management
practices. So there are some times we need to talk a bit more. We need to
explain. We need to take into consideration their individual situations. We need
to listen.’ (T19)
‘Well, this is a long term thing. You’ve really got to start young, you’ve got to
provide every opportunity you can to get the message out; through A&P shows,
through writing articles in the farming media […] advertising the fact, ‘look, I’ll
come and talk to you about your wetland, what can we do to help if you want to
create stuff?’’ (T30)
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Appendix 10:
Additional, supplementary data relating to
managers’ use of wetland-related terms
In accordance with the findings presented in Chapter 5, section 5.3, a summary is
provided here of additional, supplementary qualitative data regarding managers’ use of
each of the five wetland health-related terms, along with additional, synonymous terms
provided by the interviewees.
1. Use of the term ‘wetland health’
Six (of total 11) interviewees who used the term ‘wetland health’ said they considered it
appropriate for use with non-technical audiences such as the general public, community
groups and school groups. One manager said they used this term in conjunction with
related terms ‘water health’ and ‘soil health’ when conversing with farmers. For several
interviewees who tended not to use the term ‘wetland health’, it nevertheless resonated
with them; one manager explained that while ‘that phrase does get used’ (T15), rather ‘I
might actually say, ‘Oh, that’s a healthy-looking wetland, it’s got all its component
parts’’ (T15); another interviewee read this term on the list and instantly connected with
the word ‘health’: ‘...‘wetland health’, yeah, we know what health is, it’s the health of
the wetland and we can relate to health’ (T16b).
One manager working with Māori community members said they linked the term
‘wetland health’ to the word ‘mauri’ to help evoke wider concepts of sustainability and
resilience already well-established within the minds of their audience:
‘I would kind of say to someone,‘Wetland health, you know, like mauri’, and that
to them already signals resilience, long term succession planning. It’s about
sustainable development rather than conservation, so it already encompasses
those things, if you know what the term means.’ (T5)
2. Use of the term ‘ecological integrity’
Considered by interviewees to be the most technical of the listed terms, ‘ecological
integrity’ was described by one manager as ‘an off-putting, techy kind of term’ (T2). For
this interviewee, the word ‘integrity’ was problematic:
‘...people think there’s a kind of moral characteristic. If someone’s got a lot of
integrity they’re someone you can rely on. I don’t think people can relate that
characteristic to the ecosystems that they deal with.’ (T2)
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Similarly, one interviewee fresh from describing his own father’s unwavering ethical
views on farming and the environment mused, ‘I know what ‘ecological’ is, but
‘integrity’ is what I just spoke about Dad [...] Dad was really strong on it, right?’
(T10a).

This manager and their co-interviewee compared the word ‘integrity’ with

‘knowing’ (T10a), and ‘your feeling for the wetlands’ (T10b), concluding, ‘Integrity is
actually quite strong. Now, I wouldn’t use that word...’ (T10a).
In total, eight interviewees used the term ‘ecological integrity’ regularly or ‘as normal
conversation’ (T14), while seven interviewees used it ‘...amongst scientists [...] quite a
bit’ (T15) but considered it largely unsuitable for use with ‘lay people’ (T15): ‘They
would have no idea what we were talking about’ (T15). Five managers said they
substituted the words ‘health’ and/or ‘condition’ when presenting information to
farmers or the general public.
Managers’ personal definitions for the term ‘ecological integrity’ generally revolved
around ‘naturalness’. One interviewee perceived that a wetland with ‘pure’ (T1) integrity
‘...would be a perfect example of how that ecological system would be in nature,
without weeds, without other forms of degradation’ (T1). One community volunteer
expressed confusion about the meaning of the term: ‘If someone challenged me, ‘What
do you mean by ecological integrity?’ I would be struggling to answer’ (T3). Two
managers considered the term in relation to ‘ecosystem health’: ‘I think ecological
integrity and ecosystem health are pretty much interchangeable terms’ (T2); ‘Ecosystem
health and integrity are terms that I use broadly in the biodiversity sense’ (T8). A third
interviewee related ‘integrity’ to ecosystem health and functioning, and naturalness:
‘...when I suggested that whole ‘functioning’; that would be the ‘integrity’,
integrity being a subcomponent of ecosystem health broadly. But that’s not often
how people interpret ecological integrity [...] ultimately it’s a ‘some kind of
naturalness’ concept...’ (T17)
This interviewee elaborated further as follows:
‘…if you don’t define integrity as naturalness but more about functioning, then
you can maintain the integrity of the system by just ensuring that the necessary
players in the game are there to make the system work without being stuck, or
losing its resilience and being vulnerable to rapid and catastrophic change.’
(T17)

Two managers compared ‘integrity’ with ‘health’ consistent with the following
example:
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‘...my analogy that I use of ‘integrity’, separating it from ‘health’, is that you
can have both your legs off and sit in a wheelchair and you’re perfectly healthy
but you’ve lost integrity ’cos you’ve lost those important things [...] so the same
with a wetland, they can be perfectly healthy but have some big bits missing
from it so it’s still missing something, you know?’ (T6)
This interviewee (T6) proposed the theoretical scenario of a wetland losing all its fish,
perceiving that such an event may adversely affect the wetland’s ‘integrity’ but
potentially not its health or function: ‘...so it’s lost some of its integrity but it can still
function perfectly well without them [fish]’ (T6).
3. Use of the term ‘ecosystem health’
Used regularly by more interviewees than any other on the list, the term ‘ecosystem
health’ was considered by some as suitable for use in communicating with a wide range
of people including laypeople, ‘Joe farmer or public’ (T19) and community groups:
‘...people can identify with that term ‘health’’ (T2). However, other interviewees
including the following perceived a dearth of clarity and understanding about the term:
‘Now, one of the problems is that it’s the least well-defined concept that I can
think of. I can tell you what fish would need to live in a certain environment,
how much water or what temperature or absence of what toxins or whatever, but
if I was talking about life-supporting capacity or ecosystem health... you know, I
mean, how long is a piece of string?’ (T30)
‘People use ‘wetland health’ or ‘landscape health’. ‘Ecosystem health’ is dying
because it hasn’t been able to be made by most people as a practical concept,
it’s too vague...’ (T17)
The latter interviewee (T17) argued that in response to the complexity of ‘ecosystem
health’ as a term/concept, a restricted version of ‘ecosystem health’ was emerging in
policy and scientific literature:
‘...you kind of look at it and you can see a little bit of regulating and a little bit
of supporting ecosystem services in the terms that they use it, not the more
obviously human-orientated ecosystem services like the provisioning and the
cultural ones. I think this is a big mistake, personally.’ (T17)
Interviewees provided a range of personal definitions for this term, including the
following:
‘‘Ecosystem health’, yeah, that’s a big one. I use that all the time, yeah, ’cos you
can go down there, like tonight, up that top end [of the wetland] and the

389

insects... it’s just a big soundwave down there. Until we removed the willows, we
seen nothing of that.’ (T10a)
‘…the relationship between what you would expect to find there if the ecosystem
was in perfect health, relative to how it actually is now. So always using as a
benchmark 100%.’ (T1)
‘...ecosystem health can be practicably defined as [...] the interaction between
social and ecological processes, mediated [...] through ecosystem services
which are the benefits of ecosystems to humans. […] it’s about capturing both
concepts, in itself and the human value judgement. And that’s why ecosystem
services married with the idea of maintaining the functioning of the system in
itself is actually an excellent way to look at ecosystem health.’ (T17)
Interviewees who did not use the term gave various reasons and/or alternative phrases
they used, in keeping with the following:
‘...‘ecosystem’ is kind of too loaded from a science perspective, so when you’re
talking to communities it just doesn’t work.’ (T5)
‘I do talk about ecosystems, but I’d be more saying, ‘Look, this is only what we
can see. There’s the eels underneath, and there’s fish and the insects...’ I talk
about the wetland being [...] about the most complex environment in the world
for a range of species and number of species.’ (T7)
4. Use of the term ‘ecological character’
The term ‘ecological character’ was used by just six interviewees and described
variously as: ‘the character of the [wetland]. What’s going on, your fish, everything’
(T10a);

‘too broad for the context I usually have to use it in’ (T5); and ‘a Ramsar word,

gets nowhere in New Zealand at the moment, I wouldn’t think’ (T29). One interviewee
who did not use the term explained: ‘there are more defined terms, it’s a bit abstract for
most people’ (T11). Four interviewees said the related term ‘natural character’ was more
often used because this was the wording included in the RMA. One manager added: ‘A
subset of that natural character, and a close subset, would be ‘ecological character’
[...] even then you probably wouldn’t use it [‘natural character’] much with farmers’
(T15).

One interview participant considered that ‘ecological character’ and ‘natural

character’ ‘would be synonymous. Reasonably so’ (T18).
Four interviewees gave their definitions of the term ‘ecological character’ as follows:
‘...‘character’ is more about those distinctive features that make that site what it
is, as opposed to another type of site or another site, so the character of a
restiad bog is very different to the character of an estuarine wetland system, so
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even though they might be equally healthy or might both be equally unhealthy,
they’ve got their own distinctive character...’ (T2)
‘...this one is just a pure description of ecological features. Biota.’ (T28)
‘...that’s what it looks like, I guess, the structure and composition of the
vegetation with all its wildlife and invertebrate components [...] some of them
are still as they were then [in 1840], in the middle of national parks and
mountain ones [wetlands], they have excellent ecological character.’ (T18)
‘...I would use ‘natural character’ rather than ‘ecological character’ and it’s
about, you know, aesthetics...’ (T6)
5. Use of the term ‘wise use’
The term ‘wise use’, included on the prompt card because of its use in a Ramsar context
internationally, was poorly-known and little-used by the managers interviewed for this
study, e.g.: ‘I haven’t encountered this one’ (T3); ‘It’s not used a lot in NZ’ (T28); ‘Wise
use. Well, that’s Ramsar, isn’t it?’ (T18). However, it was considered by one manager
who had not previously heard of the term to be ‘a bit more understandable’ (T10b) than
other terms on the list. Interviewees variously discussed this term’s applicability in NZ
and elsewhere, offered examples of the ‘wise use’ of wetlands, and brainstormed
equivalent words and terms. With regard to historic and current usage of the term, one
interview participant with a background in regional government and academia said:
‘I never, virtually never hear the phrase ‘wise use’ now. It used to be used all of
the time. I used to use it a lot. About ‘the wise use of natural resources’. Yes,
fifteen years ago, up ’til about then [...] And that was about sustainable
management, it was ‘the wise use of blah blah blah.’ That’s gone.’ (T15)
Another interviewee perceived that it was rarely used, but was occasionally ‘sort of used
as a question’ (T29), in a policy-related context:
‘...there was an Auditor-General’s report in 2001 [...] that identified that we’re
not doing really well with the wise use of our systems [...] the policy guys, every
so often they will pull it out [and ask], ‘what does wise use mean and are we
doing that?’’ (T29)
Two managers explained that alternative terminology associated with relevant
legislation tended to be used: ‘people use the law terminology, like ‘sustainable
management’ – sustainable management is ‘wise use’’ (T28); ‘we work under the
Resource Management Act and Local Government Act which talk about things like
environment, biodiversity, protect, restore – those terms’ (T12).
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Several interviewees spoke about negative connotations associated with the concept of
wetland ‘use’, as in the example provided below:
‘...it’s not one I tend to use colloquially because it always carries this
implication of ‘it’s there to be used by us for some profit-making venture’...
(laughs) It’s often seen in a negative context, and sometimes people think, ‘Well,
do we actually need to use the wetland?’’ (T2)
Four managers perceived the term ‘wetland use’ had greater applicability elsewhere
than in NZ; e.g.:
‘I think of that as a term that would be used in relation to places overseas, not
New Zealand, which is a funny thing. In New Zealand I think we’ve got a
mindset of, you’ve got land that’s used and land that’s set aside for
conservation, and never the twain shall meet.’ (T1)
The latter interviewee (T18) offered the following historical context to their use of the
term:
‘...when Māori came [...] they didn’t tend to affect wetlands much, they tended
to keep away from them. They used them to hide their treasures and so on but
they didn’t drain them, they just kept to the forest, the ridges, so much easier
[laughs] than going through wetlands – except when they were getting attacked
they’d go and hide in the wetlands [...] hide their canoes and so on. And then of
course the Europeans came with all their ditch-digging equipment and
conversion to farmland and, you know, that was use, and it was not wise!’ […]
So I personally don’t use ‘wise use.’’ (T18)
Several interviewees who had not heard the term ‘wise use’ and did not use it offered
the following personal perspectives:
‘...it does sound like a very human-oriented thing whereas, you know, I see them
[wetlands] as being quite separate from humans, like it doesn’t matter whether
they [humans] are there or not, you know? But the ‘wise use’ sounds like you’re
using it for something, yeah.’ (T6)
‘...wise use would intimate to me that, rather than just leaving a wetland alone
to do its thing, you are making some use of it; like we are, […] with the garden
hose that’s upstream and feeding a couple of water troughs but then returning
that water, overflow, back into the creek [...] That would be a case of wise use,
in our opinion.’ (T4b)
Three interviewees focussed upon the word ‘wise’ when providing their personal
definitions:
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‘...everyone applauds, I think, and respects ‘wise’. You know... ‘the wise
woman’, you know, it’s actually a good thing? ‘Wise use? Ooh, that must be
good!’ (laughs)’ (T15)
‘I’ve got a bit more of a Bible background so the word ‘wisdom’ means
something to me, and I see wisdom as wise use of information and knowledge.
So it’s actually having knowledge and information and actually making good
use of it for a good outcome [...] so I’m quite comfortable with [the term] ‘wise
use’.’ (T16a)
‘Well, I guess I have an inherent understanding that subdividing it [a wetland]
and building houses on it is not a wise use! (laughs) […] draining it and
grassing it and having stock on it [...] I guess from the owner’s point of view it is
a wise use, but from an ecological point of view it is not wise.’ (T3)
One manager spoke of the potential for confusion about the meaning of this term:
‘For some people, ‘wise use’ would be strong on sustainability principles; for
other people ‘wise use’ would be more ‘use’, it has the connotations of take or
harvest or, you know, extraction of water. As long as it’s a ‘wise use’ it sort of
has the services side of things and the human use aspect of it. So I think you
have to be quite careful with ‘wise use’ [...] because it can go quite a different
way if people aren’t aware of where it is coming from.’ (T29)
‘Wise use’ was considered by four interviewees to be an old or outdated term, e.g.:
‘Wise use. No, that sounds like 1960’s language’ (T17); ‘‘wise use’ has been an old
term. Very old, perhaps’ (T19). Thinking along such lines prompted these managers to
consider more relevant or equivalent terms: ‘‘wise use’ is sort of pre-‘multi-use’ and
pre-‘sustainable use’...’ (T17); ‘we have used BMPs, best management practices. Now
that’s outdated. It’s not BMPs now anymore [chuckles], it’s GMPs, ‘good management
practices’!’ (T19). Other equivalent terms were proposed as follows:
‘I’d probably use ‘valid land use’ rather than ‘wise use.’’ (T14)
‘I was kind of looking at that [the term ‘wise use’] and thinking, ‘I’m not really
sure what that would mean’ [...] I guess I use Māori terms, which is probably
the other thing; we talk about what is our tikanga, which is basically ‘what is
the right way to do something.’ Yeah, we’d frame it in a different way but it
would mean something like that.’ (T5)
‘I’m quite comfortable with the term, no one else seems to be. So, ‘that’s
sustainable’ or, ‘that grazing would appear to be […] tolerable’. ‘Tolerance’ is
a word we use quite a bit.’ (T15)
‘I do use the word ‘wise’, but I’d just say you use it as ‘making choices’ [...] You
know? Think about what you’re doing, use wise choices.’ (T16b)
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Three interviewees noted that the term ‘wise use’ had some applicability in a farming
context, e.g.: ‘On the farmer’s side, I’d like to irrigate out of it [the wetland] but you’re
not allowed to because you’re dropping the water levels [...] but the wise use of it [is]
recreational’ (T10a). This manager listed geocaching and duck shooting as two examples
of wise use of wetlands on farms. Similarly, one interviewee listed the harvest of eels
and whitebait as examples of wise use of estuarine/marine wetlands.
6. Other wetland health-related terms used by interviewees
In addition to the five terms for which information is provided above, interviewees
suggested alternative or equivalent wetland-related words/terms that they used, and
occasionally provided some context of usage. Table 20 (Chapter 5, section 5.3) contains
a summary of these data, and additional relevant quotes from interviewees are provided
below.
The single interviewee who reported using the word ‘ecosystem services’ ‘a lot’ (T19)
(Table 20) perceived that focussing on the functionality and services of wetland
ecosystems helped promote wetland benefits to land owners:
‘For example, you know, if you talk just wetlands and, ‘Oh, it’s a beautifullooking wetland’, so what is it giving you, giving us back? So those services are
important. So it is not only just looking beautiful and its physical appearance,
but what it is doing for us?’ (T19)
Three interview participants commented on use of the word ‘sustainability’, e.g.: ‘Yes,
it is widely used. Sometimes abused. But I like the word, not only in farming or not only
in environment; anywhere, any business’ (T19); ‘ugh, you hear [it] so often here! No one
really knows what it means’ (T18). One interviewee spoke of political issues associated
with the word ‘sustainability’ and several alternative terms used within government
agencies:
‘At the moment, you know, the concept of even sustainability has been
politicised. So we have to use different words [like] stewardship and ecosystem
health.’ (T17)
This interviewee discussed the Māori concepts of ‘mauri’ and ‘kaitiakitanga’, linking
them to the concepts of sustainability and ecosystem health as follows:
‘Mauri in particular is a good concept for ecosystem health from the
ecosystem’s perspective. But it’s also subjective. It’s the ecosystem’s perspective
of its own health from the point of view of the human. Which sounds kind of
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tautological but it’s worth looking into [...] ‘mauri’ is a very good concept to
bring ecosystem health alive.’ (T17)
‘Kaitiakitanga is about future generations so it’s not just about [individual
humans], it’s about all of them, into eternity. [...] Once you see that, you’re like,
if it’s forever then it means actually you need to be thinking almost about the
ecosystem itself...’ (T17)
This manager perceived that these Māori terms and concepts had useful political and
practical applications, and saw significant potential social benefits in the merging of
language and cultures around the concepts of ‘ecosystem health’, ‘mauri’ and
‘kaitiakitanga’:
‘...‘stewardship’ and its relationship to the word ‘kaitiakitanga’, and ‘ecosystem
health’ and its relationship to ‘mauri’ [...] you know, you’ve got to have
concepts in New Zealand that work with iwi and Māori, and those two do,
broadly.’ (T17)
‘...ecosystem health, if properly incorporating humans/human dimension, and
appropriately fitting in with the concept of mauri and kaitiakitanga, have real
merit. Because that means that you’re not only sharing power in terms of who’s
making decisions but you’re sharing the power in terms of what concepts are
allowed to be talked about.’ (T17)
In addition to the terms explored above, comparative usage of the terms ‘ecosystem
health’ and ‘ecological integrity’ was discussed with interviewees (see Chapter 5,
section 5.3 for a summary of these data).
7. Comparative use of the terms ‘ecosystem health’ and ‘ecological integrity’
Information was sought from interview participants about their usage of the terms
‘ecosystem health’ and ‘ecological integrity’ including their personal perspectives on
definition or other related points. As described in Chapter 5, section 5.3, interviewees
used the term ‘ecosystem health’ more often than ‘ecological integrity’, and ‘ecological
integrity’ was considered the more technical of the two. Of the six managers who
offered personal perspectives on this topic, one manager considered both terms to be
‘pretty much interchangeable’ (T2), one used them ‘broadly in the biodiversity sense’
(T8),

and four considered that the terms ‘ecosystem health’ and ‘ecological integrity’

differed. All four managers provided definitions along similar lines, i.e. ecological
integrity related to the component parts of an ecosystem, preferably ‘what would be
there naturally in the past’ (T14), or ‘how it would have been pre-humans’ (T1), whereas
ecosystem health was considered to be more function-oriented: a ‘functional measure
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of health’ (T6). These managers perceived that a wetland which has lost ecological
integrity and has ‘modification, you know [...] other species which are introduced’ (T14)
may nevertheless function relatively normally, i.e. ‘they can provide that function so the
ecosystem health is OK but the integrity is probably not the same’ (T14).
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Appendix 11: Final ratings data matrix for Wetland Rating Activity

WETLD#

WTLD1

WTLD2

WTLD3

WTLD4

WTLD5

WTLD6

WTLD7

WTLD8

WTLD9

DM01

3

6

2

1

1

6

1

6

1

OR01

6

7

3

2

3

7

1

7

1

CY01

5

6

2

2

3

6

1

7

1

WS01

6

7

1

1

1

5

2

5

2

WS02

2

4

1

2

1

7

2

5

1

CU01

2

7

2

6

2

6

2

7

4

AD03

5

7

2.5

1

3

7

1

7

1

WS03

3

6

6

4

7

5

1

4

1

DM02

3

7

2

2

2

7

1

7

1

OR02

6

7

2

2

1

6

1

2

1

WS04

6

7

2

1

4

6

1

5

1

DM03

5

7

5

1

5

6

1

6

1

DM04

6

7

3

3

2

7

1

6

1

CU02

6

7

3

1.5

3

5

1

6.5

1

CU03

2

7

5

2

2

3

5

6

1

OR03

6

7

5

3

3

7

1

6

1

AD01

6

7

2

3

2

5

1

5

1

WS05

4

7

2

2

3

6.5

1.5

7

1.5
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WETLD#
Cont’d

WTLD1

WTLD2

WTLD3

WTLD4

WTLD5

WTLD6

WTLD7

WTLD8

WTLD9

WS06

6

7

4

3

2

6

1

6.5

1

DM05

4

7

3

7

1

6

2

5

1

AD02

6

7

2.5

1.5

1.5

6.5

1

7

1

DM06

6

6

2

4

4

6

2

6

6

WS07

5

7

1

1

1

2

1

5

1

WS08

5

7

1

1

1

2

1

5

1

OR05

6

4

2

2

2

6

1

6.5

1

OR06

6

6

2

2

4

6.5

1

6.5

2

DM07

6

6

2

2

2

6

1

7

1

DM08

4

7

2

1

2

6

1

7

1

DM10

6

7

4

4

3

6

2

6

1

398

Appendix 12: A summary of factors which influenced interviewees’ ratings choices for Wetlands 1–9
The factors noted by interviewees during the Wetland Rating Activity as influencing their perceptions of wetland health for Wetland 1–9
are presented in Table 44 below. These data relate to the qualitative findings presented in Chapter 5 (section 5.4.2), and the data provided
in full in Appendix 13.
Table 44. Summary of factors influencing interviewees’ ratings of wetland photographs during Wetland Rating Activity.

Factor mentioned by interviewees*

Details**

Wetland for which factor was
noted (No. of times factor was
noted by mgrs for wetland)***

Fencing present (negative)

- Indicates current grazing of stock in wetland, viewed negatively re
biodiversity, soil structure, water quality, etc.

Wetland 1 (16)
Wetland 2 (1)

- Indicates split property boundaries and multiple ownership issues, e.g. fence
across the middle of water body.

Wetland 1 (2)

Fencing present/ signs of recovery from
grazing (positive)

Indicates stock excluded and wetland recovery/revegetation proceeding,
viewed positively re biodiversity, soil & water quality, etc.
[To determine if fencing indicated stock exclusion rather than current grazing
of wetland, managers considered other factors incl. riparian vegetation (pasture
grass present/absent, grasses long/short/appear ungrazed, native veg.
present/absent, overall condition of veg.), presence/absence of pugging,
manure, birds (geese), and/or agricultural land use in wider catchment.]

Wetland 1 (2)

Fencing absent/ signs of grazing (negative)

Indicates grazing likely, taking into consideration other factors incl.
absence/poor condition of riparian veg., chewed appearance of pasture grass,

Wetland 2 (12)
Wetland 6 (12)
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presence of pugging, manure, birds (geese), and/or agricultural land use in
wider catchment.

Wetland 8 (12)

Fencing absent, never grazed (positive)

An indication that no fencing and grazing has ever occurred, taking into
consideration other factors incl. high level of nativeness, natural/unmodified
appearance of catchment, good condition of riparian vegetation.

Wetland 7 (2)
Wetland 9 (4)

Power lines present (negative)

Indicates human development (agricultural/ urban/ other); viewed negatively
re biodiversity, nativeness, water quality.

Wetland 3 (1)

Pasture grass to water’s edge (negative)

Indicates poor riparian buffering, and/or grazing possibly occurring. Viewed
negatively re biodiversity, habitat value, soil & water quality.

Wetland 2 (12)
Wetland 6 (12)
Wetland 8 (6)

Grazing likely occurring (negative)

Presence of manure and/or unspecified other factors indicate grazing is
occurring at wetland.

Wetland 2 (7)

Pasture grass present/recovering (negative)

Pasture grasses present, plants appear long, un-grazed; indicates current/recent
grazing; potentially impacts biodiversity, etc.

Wetland 1 (10)

Pugging reduced/ no pugging (positive)

Low level of pugging and/or long grass & lack of trampled vegetation
indicates wet areas recovering from grazing/ remain ungrazed.

Wetland 1 (1)
Wetland 5 (3)
Wetland 6 (3)

Some native revegetation present (positive)

Indicates potentially healthy and/or rehabilitating wetland; to determine which,
managers consider other factors incl. nativeness and condition of vegetation,
water quality, catchment land use, signs of presence/absence of pest species
and/or wildlife.

Wetland 1 (10)
Wetland 2 (10)
Wetland 4 (3)
Wetland 5 (1)
Wetland 6 (1)

Native vegetation buffer/margin present
(positive)

Indicates potentially healthy and/or rehabilitating wetland; to determine which,
managers consider other factors as listed above.

Wetland 1 (8)
Wetland 3 (9)

Native vegetation buffer/margin absent

Indicates poor riparian buffering with potential consequences for wetland

Wetland 6 (5)
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(negative)

health, e.g. water quality, habitat value & biodiversity.

Wetland 8 (2)

Thickly vegetated with native plants/ nativedominated veg./ presence of ‘lots of
vegetation’ (T4a) (positive)

Even if ‘a little bit monocultural’ (T2), thick growth of indigenous vegetation
generally viewed positively, e.g. nativeness, success of revegetation efforts,
absence of grazing.

Wetland 1 (1)
Wetland 3 (20) + 3 inferred from
veg. condition no current
grazing.
Wetland 4 (total 19)
Wetland 5 (9)
Wetland 9 (5)

Vegetation appears monocultural/ low
diversity of vegetation (negative)

Viewed negatively with regard to biodiversity and/or appropriateness/
effectiveness of restoration efforts.

Wetland 4 (5)
Wetland 5 (3)
Wetland 6 (2)
Wetland 8 (total 3)

High diversity of indigenous flora/fauna
present/ likely present (positive)

Presence/ likely presence of highly diverse indigenous vegetation indicates
likely presence of comparatively diverse faunal populations; viewed positively
re biodiversity, habitat value & wetland function.

Wetland 4 (2)
Wetland 7 (11)
Wetland 9 (3)

Native forest present (positive)

e.g. kahikatea forest, viewed positively re biodiversity, naturalness, nativeness,
habitat value.

Wetland 4 (14)
Wetland 7 (14)
Wetland 9 (11)

Specific native plant species present (e.g.
ferns, mosses) (positive)

Viewed positively re biodiversity, naturalness, nativeness.

Wetland 7 (12)
Wetland 9 (7)

Dead trees present (negative)

Indicates adverse climatic conditions, possum damage, lightning strike or other
negative impact on wetland vegetation.

Wetland 9 (4)
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Invasive plant species present/ likely present
(negative)

Presence of invasive, exotic plant species (or likely presence, e.g. in the case
of aquatic weeds) indicates wetland subject to negative influences and
potentially unhealthy.

Wetland 1 (8)
Wetland 3 (1)
Wetland 4 (4)
Wetland 8 (4)

Few/ no exotic plant species present (positive)

Viewed positively re biodiversity and nativeness.

Wetland 3 (1)
Wetland 5 (2)
Wetland 9 (3)

Exotic trees/forestry present in catchment
(negative)

e.g. pine forestry; considered negatively re biodiversity, human development
& habitat modification within catchment and/or wetland site.

Wetland 3 (4)
Wetland 4 (1)
Wetland 8 (1)

Exotic trees/forestry present in catchment
(positive)

Considered positively, e.g. large trees provide some variation in wind & shade,
potentially reduce sedimentation of water body, less intensive land use.

Wetland 3 (2)
Wetland 8 (2)

Raūpo present (negative)

Indication of high nutrient input to wetland.

Wetland 3 (1)

Raūpo present/ other dominant native
reed/grasses present (positive)

Viewed positively, an indication that vegetation is likely sequestering
nutrients, perhaps buffering negative impacts of agriculture, etc in catchment.

Wetland 3 (1)
Wetland 4 (4)

Specific native species absent, e.g. flax, or
kahikatea (negative)

Viewed negatively re biodiversity; species possibly lost due to historical land
use, e.g. land clearance, grazing.

Wetland 5 (1)
Wetland 6 (1)
Wetland 9 (1)

Tree stumps visible (negative)

Indicates forest clearance has occurred in past, e.g. for agricultural land use.

Wetland 2 (24)

Vegetation clearance has occurred/ poor
extent of ‘naturalness’ or ‘native cover’
(negative)

Open, cleared areas in riparian margin and/or catchment indicate agricultural
or other impacts are potentially degrading wetland, e.g. land clearance, fire,
pest species invasion.

Wetland 1 (4)
Wetland 2 (6)
Wetland 3 (10)
Wetland 4 (past land clearance,
4)
Wetland 6 (total 16)
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Wetland 8 (13)
Very little wetland integrity/character
remaining (negative)

Assumption made from visual cues such as poor extent/nativeness of
vegetation, indicates degradation due to human modifications or pressures.

Wetland 2 (2)
Wetland 6 (total 3)

Wetland and/or surrounding catchment
appears heavily modified (negative)

Indicates potential degradation to wetland health (e.g. biodiversity, nativeness,
water quality) due to agricultural/urban/other land uses.

Wetland 2 (6)
Wetland 5 (houses present, 9)
Wetland 6 (1)
Wetland 8 (5)

Wetland subject to agricultural impacts
(unspecified) (negative)

Assumption made from visual cues such as large areas of pasture & exotic
forestry in catchment, viewed negatively re wetland health.

Wetland 1 (1)
Wetland 6 (6)

‘no outside negative influences apparent’
(T1)/ ‘fairly unimpacted state’ (T11)/ few if
any pollution inputs (positive)

Overall appearance indicates few, if any, human modifications or other
negative impacts on wetland; wetland may be little changed, historically;
wetland is at low risk of pollution inputs or other degradation.

Wetland 4 (2)
Wetland 5 (2)
Wetland 7 (14)
Wetland 9 (total 18)

Mixed land use/ fairly non-intensive land use
in catchment (positive)

Viewed positively, e.g. potential for reduced water pollution & sedimentation.

Wetland 3 (6)

Size of catchment (small) (positive)

Indicates less potential for negative impacts due to human development in
catchment.

Wetland 9 (1)

Size of wetland (small) (negative)

Indicates low tolerance/ ability to absorb nutrient inputs, sedimentation;
viewed negatively re wetland resilience, long-term prospects.

Wetland 3 (1)
Wetland 7 (1)

Size of wetland (large) (positive)

Viewed positively re mitigation of some farming effects, e.g. nitrification,
through dilution; also potential for wind action.

Wetland 1 (2)
Wetland 5 (1)
Wetland 6 (3)
Wetland 8 (1)
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Water body full/ hydrology largely intact/
(positive)

Overall appearance of wetland and/or full water body indicates hydrology of
wetland is largely intact; viewed positively re wetland health & function.

Wetland 1 (2)
Wetland 3 (2)
Wetland 5 (4)
Wetland 7 (1)
Wetland 8 (1)
Wetland 9 (2)

Open water area present (positive)

Viewed positively re habitat value, particularly for birds, even if open water
area was artificially enhanced during restoration efforts.

Wetland 3 (1)
Wetland 5 (1)

Water body likely very shallow/ warm/ at risk
of algal blooms (negative)

Indicates potential for decline in water quality, e.g. low capacity for dilution of
nutrient inputs, higher water temperatures likely in warm weather.

Wetland 6 (total 4)

Water body is ‘very open to wind’ (T14)
(negative)

Considered alongside riparian vegetation in poor condition, indicates human
modification & reduced habitat value for wildlife (nesting birds).

Wetland 6 (1)

Water body is subject to wind (positive)

Viewed positively re water quality due to likelihood of constant turnover of
water body through wind action.

Wetland 8 (2)

Water body dry/ no open water visible
(negative)

Absence of water indicates wetland hydrology has been modified; may
decrease habitat diversity, increase susceptibility of wetland to invasion by
exotic grasses.

Wetland 2 (4)
Wetland 4 (1)
Wetland 7 (1)

No water visible but assumed present,
hydrology intact (positive)

No water visible but other factors such as type & condition of veg. present,
and ‘swampy condition’ (T3) indicate intact hydrology. Viewed positively re
wetland health & function.

Wetland 4 (total 12)
Wetland 7 (10) + 1 mentioned
likely presence of peat.

Hydrology has been modified/ creation of
ponds/ damming and/or drainage has
occurred (negative)

Indicates negative impacts to wetland health & function due to the creation of
ponds, water extraction and/or diversion/drainage for human purposes incl.
farming, irrigation, recreational use, hunting, potentially misguided restoration
efforts.

Wetland 1 (2)
Wetland 2 (15)
Wetland 3 (total 6)
Wetland 5 (1)
Wetland 6 (total 2)
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Nutrient-rich runoff likely impacting
wetland/ water quality issues likely
(negative)

This assumption is made due to the visible presence of factors such as
agricultural/ urban/ other land uses in the catchment, large areas of pasture
grass in the wetland, and/or poor condition or extent of riparian vegetation, all
of which are viewed negatively by managers re potential impacts on water
quality and biodiversity.

Wetland 3 (6)
Wetland 4 (6)
Wetland 5 (total 21)
Wetland 6 (6)
Wetland 8 (4)

Water looks poor quality (turbid/ ‘scungy’/
algae/scum present) and/or likely contains
sediment (negative)

Viewed negatively re inappropriate land use in catchment, threat to
biodiversity, overall wetland health & function, long-term viability of the
wetland (may silt up & disappear).

Wetland 3 (2)
Wetland 5 (2)
Wetland 6 (7)
Wetland 8 (21)

Water tannin-stained/ colour ‘alright’ (T10b)
(positive)

Water looks clean and/or colouration accepted as due to natural causes.

Wetland 3 (2)
Wetland 5 (1)
Wetland 8 (1)
Wetland 9 (2)

Poor stability of banks (negative)

Assumption made based on the poor extent & condition of riparian plantings.

Wetland 1 (1)

Soils intact/ ‘look OK’ (T12) (positive)

One manager mentioned the condition of soils in four wetlands; viewed
positively in terms of wetland health if soils appeared intact, not excessively
degraded (e.g. by pugging), and hadn’t had ‘much fertiliser put on them, or
[…] been ploughed over or irrigated…’ (T12).

Wetland 1 (1)
Wetland 2 (1)
Wetland 4 (1)
Wetland 8 (1)

Soils stony (negative)

Descriptive term that, in combination with other factors (presence of algae,
and poor biodiversity at the site) was viewed negatively re health.

Wetland 8 (1)

Insufficient diversity of lake microhabitats
(e.g. variation in depth, edge extent)
(negative)

e.g. hard edges for avians/‘no walk out for birds’ (T13a), viewed negatively re
biodiversity, habitat value.

Wetland 1 (1)
Wetland 3 (4)

Great diversity of microhabitats, incl. depth,
edge extent (positive)

The ‘crinkly bits around the edge’ (T14) viewed positively re biodiversity,
habitat value.

Wetland 9 (1)

405

Birds visible (negative)

The particular species of birds present at one wetland were viewed negatively
re biodiversity, likely habitat value of the site.

Wetland 8 (1)

Birds present/likely present/ fauna habitat
present (positive)

Presence of birds and/or native habitat with potentially high ecological value
viewed positively re biodiversity.

Wetland 3 (4)
Wetland 4 (1)
Wetland 5 (total 11)
Wetland 8 (2)

No wildlife/birds visible (negative)

Viewed negatively re biodiversity, habitat value of wetland.

Wetland 6 (1)

Likely presence of wildlife/ ‘some
representative nature’ (T14) incl. eels
(positive)

Viewed positively re biodiversity.

Wetland 3 (2)
Wetland 7 (3)

Likely presence of pest animals incl. exotic
fish species, possums, deer, and/or pigs
(negative)

Viewed negatively re biodiversity, habitat damage, potential impacts on native
vegetation and/or indigenous wildlife.

Wetland 3 (2)
Wetland 7 (low numbers only,
6)
Wetland 9 (low numbers only,
7)

Nutrient cycles/ wetland function intact
(positive)

Assumption made by managers based on absence of other factors such as
human pressures (e.g. weeds) or land use modifications at the site.

Wetland 9 (total 3)

Wetland ‘looks messy’ (T4a)

Viewed negatively with regard to wetland health, contributing factors
unspecified.

Wetland 8 (1)

Wetland looks well-managed (positive)

Viewed positively re biodiversity, pest control, water management, etc.

Wetland 5 (3)

Wetland is ‘clean’ (T20a) (positive)

A farm manager’s positive description which likely refers to the tidy
appearance of the site, e.g. neatly cropped grass to water’s edge.

Wetland 6 (1)

High altitude/ sub-alpine or alpine location
(positive)

Considered alongside vegetation species & structure as indicator of relative
inaccessibility, e.g. to humans, domestic animals, pest species; likely few, if

Wetland 7 (1)
Wetland 9 (10)
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any, modifications/impacts.
Wetland has/may have been subject to fire
(negative)

Assumption made from appearance of vegetation; in the case of Wetland 9,
manager noted fire may have actually increased wetland area while degrading
natural values (removing forest canopy species).

Wetland 1 (1)
Wetland 9 (1)

A wetland likely to be protected by New
Zealanders (positive)

General appearance of wetland is perceived positively re long-term prospects
& protection; ‘they will fight for this’ (T17)

Wetland 9 (1)

* Factors listed in bold italics were viewed negatively by interviewees; factors listed in plain font viewed positively unless otherwise noted.
** The wetland-related impacts of particular factors (and potentially related factors) are not presented here as an exhaustive list but rather as a brief summary of the key
impacts and related factors mentioned/inferred by managers while viewing photographs during the Wetland Rating Activity.
*** Data collated from 31 interviewees; number in parentheses equals the number of occasions a factor was noted as being positive/negative for the health of that
particular wetland. It is an approximate indicator only of the number of managers who mentioned each factor; most managers mentioned multiple factors, and some
related factors have been combined here and their associated numbers totalled. For full details of the number of managers who mentioned each factor, refer to original
tables, Wetlands 1–9 (section 5.4.2).
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Appendix 13: Detailed supplementary data concerning factors
which influenced interviewees’ ratings choices for Wetlands
1–9
The factors noted by interviewees during the Wetland Rating Activity as influencing
their perceptions of wetland health for Wetland 1–9 are provided in detail in the tables
below. These data have been presented in summary form in Appendix 12, Table 44, and
in Chapter 5 (section 5.4.2).
The factors are listed in the table below by popularity, i.e. most-often to least-often
mentioned, except where they are grouped with similar factors for the sake of clarity
and comparison; e.g. all comments related to ‘fencing’ for Wetland 1 listed in
consecutive rows. For the sake of clarity, factors perceived in a negative light by
interviewees, i.e. likely to have a negative influence on wetland health, are tabulated in
bold italics font. Factors perceived neutrally or positively by interviewees are listed in
plain font, with the word ‘neutral’ added in parentheses where relevant to distinguish
the neutral factors from positive. Factors have been coded according to whether they are
Visible (V) in the photograph, or Non-visible/Inferred (NI). Non-visible/Inferred factors
are those stemming from inferences drawn by interview participants upon observation
of particular visual cues in the wetland photographs.
Some factors have also been classified as combined Visible and Non-visible/Inferred
factors (coded V/NI) due to their complex nature and/or the variability of individual
perceptions. For example, one interviewee’s perception of bank instability in Wetland 1
was derived from their observation that riparian vegetation was limited at the site; while
the banks of the wetland were not clearly visible, the interviewee made inferences about
bank stability at the site based upon the condition of the vegetation and personal past
experience and/or knowledge: ‘there are some plantings in here, but there doesn’t look
to be a lot of stability on the banks and things’ (T23). The factor listed as ‘Poor stability
of banks’ was therefore coded V/NI. In another example, an interviewee inferred from
certain visible cues in the photograph of Wetland 1 that pugging had been reduced
following stock exclusion from part of the wetland, as follows:
‘You’ve got reduction in pugging because the really wet areas have got swards
of indigenous or water weeds coming into them, but I can see on the far side
there is still stock access and raupō that’s been chewed back. So I’d give that
probably a moderately or extremely degraded.’ (T12)
The factor ‘Reduction in pugging’ was therefore coded ‘V/NI’.
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The factors noted by interviewees as influencing their perceptions of wetland health for
Wetland 1 are provided in detail in Table 45, below.
Table 45. Factors influencing interviewees’ rating of Wetland 1 photograph.*
No. of interviewees who mentioned
this factor ***

Factors noted**
Fencing present within wetland (viewed
negatively, i.e. fence location in the water, land
use implications (stock access), potential for
multiple land ownership/boundary) – V

Total 16: fence through wetland = bad (10); fence
= recent/current grazing (4); fence = split property
(2)

Fencing present (considered neutrally, i.e. fence
may indicate current grazing or stock exclusion for
revegetation, need further information) – V

6

Fencing present (viewed positively re stock control
& revegetation efforts) – V

2 – ‘It’s been severely grazed and they are doing
something about it’ (T13a)

Pasture appears grazed (recent/current grazing
occurring) – V

12 – ‘I can see on the far side there is still stock
access, and raupō that’s been chewed back’ (T12)

Pasture grasses present/recovering from grazing –
V

10

Some native regeneration present (incl. revegetative
plantings) – V

10 – ‘they’ve got flax going’ (T13a)

Native plants (rushes, sedges) present/ native
vegetation buffer/margin present around wetland
edge – V

8

Invasive plant species present (incl. willow, raupō)
–V

8

Vegetation clearance has occurred (agricultural
impact)/ poor extent of ‘naturalness’ or ‘native
cover’ – V/NI

7

Nutrient inputs likely (due to farming)/ Water
quality likely poor – V/NI

4

Size of wetland (large) – V

2 – ‘‘healthy’ because of the area of water that
you’ve got…’ (T13b); ‘Wetland 1, you’ve got quite
a large body of water which may help to dilute
nutrients and things that might be coming in’
(T11)

Hydrology intact/ water body ‘full’ (T16a) – V

2

Damming has possibly occurred (to create pond) –
V/NI

2 – ‘I wonder if they’ve dammed it somewhere to
create a pond?’ (T25)

Drain may be present – V/NI

1

Soils intact – V/NI

1 – ‘it’s got the soils still there, it hasn’t been
turned over’ (T12)
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Presence of ‘lots of vegetation’ (T4a) – V

1

Pugging reduced (vegetation in wet areas
recovering) – V/NI

1

Agricultural impacts (unspecified) evident – V

1

Poor stability of banks – V/NI

1

Diversity of lake microhabitats (existence of
variation in depth, edge extent, etc) insufficient –
V

1

Fire may have occurred – V/NI

1

Mai mai or duck hide present (viewed neutrally) –
V

1 – ‘It might just be a Fish and Game hide… for
duck shooting, it’s in a perfect spot… maybe it’s
an observation bird hide but I suspect it is a
maimai’ (T13a)

Comment re weather conditions – NI

1 – ‘It looks windswept’ (T16a)

Comment re potential for revegetation – NI

2 – ‘It’s a big lake that’s just reeking in potential’
(T13a)

Comment re wetland function – NI

1 – ‘It looks more like a flooded area to me than
an actually functioning wetland’ (T23).

* Data collated from 28 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
** * Most interviewees mentioned multiple factors.

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 2 are presented in Table 46, below.
Table 46. Factors influencing interviewees’ rating of Wetland 2 photograph.*
No. of interviewees who mentioned
this factor ***

Factors noted**
Tree stumps visible – V

Total 24: tree stumps = indigenous
forest has been cleared (20); tree
stumps = peat is shrinking (4)

Tree stumps visible (neutral) – V

3

Wetland has been drained/ hydrology modified – V/NI

15

Exotic pasture grasses present – V

12

Some secondary indigenous regrowth occurring/ regenerating –
V

10
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Grazing occurring (current/recent) – V

7 – ‘that’s cow muck’ (T10a)

Appears heavily modified/ quite modified/ ‘done over’ (T6) –
V

6

Lack of native vegetation (sedges, rushes) – V

6

Dry/ no water present – V

4

Not much wetland integrity/ wetland character remaining –
V/NI

2

Soils are intact – V/NI

1 – ‘soils are largely intact, they
haven’t had much fertiliser put on
them’ (T12)

Potentially flooded in winter (neutral) – NI

1

Fence present – V

1

Wetland has been subject to fire – V/NI

1 – ‘it’s been burnt over’ (T15)

* Data collated from 30 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
** * Most interviewees mentioned multiple factors.

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 3 are presented in Table 47, below.
Table 47. Factors influencing interviewees’ rating of Wetland 3 photograph.*
No. of interviewees who mentioned
this factor ***

Factors noted**
Thickly vegetated native flax and/or toi toi – V

Total 20: 15 positive; 5 positive with
reservations – ‘It is still a bit of a
monoculture with flaxes’ (T3)

Modification of catchment for agriculture, e.g. land
clearance/ pasture and/or cropping nearby/ ‘a farming
situation’ (T16a) – V

10

Riparian margin/ protective vegetation buffer present – V

9

Mixed land use/ fairly non-intensive land use in catchment –
V/NI

6

Nutrient-rich runoff likely impacting wetland – V/NI

6

Hard edges for avians/‘no walk out for birds’ (T13a) – V/NI

4

Introduced trees present (e.g. pines) – V

4
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Bird habitat present – V/NI

4 – incl. indirect mention: ‘looks like
probably duck shooters would like it
too’ (T25)

Stock are excluded/ no grazing around wetland edge – V/NI

3

Likely presence of ‘some representative nature’ (T14) incl. eels
– V/NI

2

Likely presence of pest fish species – V/NI

2 – ‘it’s probably full of rudd and tench
and bloody grass carp’ (T13a)

Forestry present – V

2

Water tannin-stained/ colour ‘alright’ (T10b) – V/NI

2

Water turbid/contains a lot of sediment – V

2

Water ‘could be peaty’ (T18) (neutral) – V/NI

1

Hydrology largely intact for wetland – V/NI

2

Water level has been lowered/‘can see a drain’ (T13a) – V/NI

2

Landform severely modified (creation of ponds) – V/NI

1

Open water area present – V

1

Enhancement of open water area (degrades natural values) –
V/NI

1

Hydrology modified in catchment (incl. water extraction for
agriculture) – V/NI

1

Small size of wetland (issue re longterm viability) – V/NI

1

No exotic willows present – V

1

Raūpo present – V

1

Raūpo present (neutral) – V

1

Raūpo present (indication of high nutrients) – V

1

Exotic weeds present (e.g. blackberry, pampas) – V/NI

1

Power lines present – V

1

Wetland looks ‘hard-bottomed’ – V/NI

1

Comment re protection status – NI

1 – ‘they’ve made a good attempt to
protect it’ (T16a)

* Data collated from 29 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.
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The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 4 are presented in Table 48, below.
Table 48. Factors influencing interviewees’ rating of Wetland 4 photograph.*

Factors noted**

No. of interviewees who mentioned
this factor ***

Thickly vegetated with predominantly native grasses/reeds – V

17

Native forest (e.g. kahikatea) present – V

14

Forest present, assumed to be exotic spp. – V

1

Water not visible but assumed present – V/NI

10

Some nutrient input likely occurring – V/NI

6

Vegetation appears monocultural/ low diversity of vegetation
–V

5

Vegetation appears monocultural/ ‘overgrown’ (T4a)
(positive/neutral) – V

3 – 2 positive, one specified if native
spp. only; 1 neutral

Vegetation likely to be sequestering nutrients – V/NI

4

Some weeds present – V/NI

4

Some past/current disturbance in area, e.g. land clearance –
V

4

Secondary plant regrowth occurring after past disturbance – V

3

‘no outside negative influences apparent’ (T1)/ ‘fairly
unimpacted state’ (T11) – V/NI

2

High diversity of flora/fauna likely –V/NI

2

Hydrology largely intact – V/NI

2

No water visible – V

1

No water visible (neutral) – V

1

Soils largely intact – V/NI

1

Birds likely present – V/NI

1

* Data collated from 28 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.
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The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 5 are presented in Table 49, below.
Table 49. Factors influencing interviewees’ rating of Wetland 5 photograph.*
No. of interviewees who mentioned
this factor ***

Factors noted**
Water quality issues likely (urban sources incl. roads,
sewage) – V/NI

11

Water quality issues likely (farm runoff, nutrients) – V/NI

10

Vegetation predominantly indigenous/ ‘solid native cover’ (T1)
–V

9

Houses present – V

9

Houses distant, on other side of water body (neutral) – V

1

Wildlife/ birds present – V

8

Hydrology intact/ connectivity with sea retained/ subject to
tides/ flushing likely – V/NI

4

Looks well-managed – V/NI

3

Low diversity/ no mangroves/ vegetation monoculture – V/NI

3

Low diversity of vegetation likely natural (neutral) – VNI

2

Risk of sedimentation due to development/ ‘inappropriate
land use’ (T11) – V/NI

2

Wetland has ecological value/ habitat value – V/NI

3

No trampling evident/ no stock in wetland – V/NI

3

No unnatural/outside negative influences apparent – V/NI

2

No weeds evident – V

2

Large area (re wetland viability) – V

1

Open water present (natural and/or expanded) – V/NI

1

Water looks reasonably clean

1

Wetland has been drained – V/NI

1

No flaxes present – V

1
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Revegetation and ‘softening’ (T13b) evident – V/NI

1

* Data collated from 28 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 6 are presented in Table 50, below.
Table 50. Factors influencing interviewees’ rating of Wetland 6 photograph.*

Factors noted**

No. of interviewees who mentioned
this factor ***

Grass/ pasture to the water’s edge – V

12

Not fenced/ stock likely have access/ grazing current/recent –
V/NI

12

Long grass indicates past grazing/ ‘it’s not pugged up’ (T25) –
V/NI

3

Vegetation is heavily modified/ not much native veg. left –
V/NI

11

No riparian planting/ altered buffer/ no buffer – V

5

Very little vegetation cover/ no cover/ no habitat structure – V

5

Some healthy native vegetation present (raūpo, reeds) – V

1

Water is turbid/ brown/ sedimented/ ‘scungy-looking’ (T1) –
V

7

Water is likely nutrient-rich/ eutrophic – V/NI

6

Subject to negative impacts from agriculture/ farming
adjacent – V

6

Water body is large (may mitigate some farming effects) –
V/NI

3

Water body likely very shallow – V/NI

2

Actual wetland area is ‘all gone’ (T18) – V

2

Wetland edge has very straight lines so likely modified – V/NI

1

Water body was likely bigger in the past, now reduced – V/NI

1

Water is likely warm – V/NI

1

Wetland is at risk of aquatic weed growth/algal blooms –

1
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V/NI
Hydrological system is heavily modified – V/NI

1

No diversity present/ vegetation is ‘a monoculture’ (T9) –
V/NI

2

No native kahikatea present – V

1

No wildlife/birds visible – V

1

Likely visited by waterfowl for resting, maybe feeding (e.g.
Canada geese), not nesting (neutral) – V/NI

1

Some restoration planting on far banks? (unsure, neutral) –
V/NI

1

Wetland character is greatly reduced – V/NI

1 – ‘not much character left’ (T2)

Water body is ‘very open to wind’ (T14) – V/NI

1

Wetland is ‘clean’ (T20a) – V

1

* Data collated from 27 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 7 are presented in Table 51, below.
Table 51. Factors influencing interviewees’ rating of Wetland 7 photograph.*

Factors noted**

No. of interviewees who mentioned
this factor ***

Natural/ pristine/ unmodified/ unimpacted state – V/NI

14

Native forest/ bush present – V

14

Other native plant species present – V

12 (mosses, ferns)

Variety of species present/ appears biodiverse – V

11

Water present/ swampy condition – V/NI

10

Pest animals likely present in low numbers – V/NI

6 (deer, possum, pigs)

Native animals likely present – V/NI

3 (mudfish, wildlife)

No stock access to wetland – V/NI

2

Hydrology intact – V/NI

1
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Peat likely present – NI

1

High altitude/alpine location – V/NI

1

Water absent – V

1

Wetland size – V

1 – possibly too small to be ‘viable’ (T18)

Wetland definition-related comment

2 – ‘just barely a wetland’ (T29); ‘It’s only
just wetland, I mean wet feet, this one’ (T19)

Photography-related comment

1 (close proximity of photographer to subject)

* Data collated from 29 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 8 are presented in Table 52, below.
Table 52. Factors influencing interviewees’ rating of Wetland 8 photograph.*

Factors noted**

No. of interviewees who mentioned
this factor ***

Water quality looks poor/ scum or algae present – V

21

Water ‘looks reasonably clean apart from the foam in the
front’ (T10b) (neutral/positive) – V/NI

1

Little or no native/natural vegetation – V

13

Not fenced/ pugging evident/ grazed/ stock likely have access
– V/NI

12 – incl. 3 thought could be grazed by
birds, e.g. Canadian geese; 1 suggested
pigs may have access.

Grass/ pasture to the water’s edge – V

6

Catchment looks heavily modified – V/NI

5

Water is likely polluted/ nutrient-rich/ high levels faecal
colliforms due to adjacent land uses – V/NI

4

Aquatic weeds likely present – V/NI

4

Aquatic plants likely present, unsure if native (neutral) – V/NI

2

Ducks/birds present (neutral) – V

3

Ducks/birds present – V

2

Ducks/birds present – V

1
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Diversity is likely low due to poor vegetation cover, limited
food sources – V/NI

2

No riparian buffer/ altered buffer – V

2

Trees/ exotic forestry present (provide some variation in wind,
shade) – V/NI

2

Wetland is subject to wind – V/NI

2

Wetland subject to wind (neutral) – V/NI

1

Exotic Pinus radiata forest in catchment – V

1

Hydrology largely intact – V/NI

1

Soils ‘look OK, maybe a bit pugged and degraded’ (T12) –
V/NI

1 (positive with some reservations)

Water body is large – V

1

Wetland ‘looks messy’ (T4a) – V/NI

1

Soils stony – V

1

Vegetation in foreground is a monoculture – V

1

Clear skies above wetland (neutral) – V

1

* Data collated from 27 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.

The factors noted by interviewees as having an influence on their perceptions of
wetland health for Wetland 9 are presented in Table 53, below.
Table 53. Factors influencing interviewees’ rating of Wetland 9 photograph.*

Factors noted**

No. of interviewees who mentioned
this factor ***

Native forest/ bush present – V

11

High altitude, sub-alpine or alpine location – V/NI

10 – ‘you’ve got snowfall here’ (T10a)

Natural/ unmodified/ undisturbed/ unimpacted state – V/NI

10 – ‘very few pressures on it [e.g.
towns, leaky septic systems, weeds]’
(T11); ‘It’s not being farmed… It’s in
its natural state’ (T20a)

Other native plant species present (e.g. ferns, mosses, grasses)
–V

7
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Pest animals likely present in low numbers/ possible possum
damage – V/NI

7

Native-dominated/ indigenous vegetation – V

5

No change in land use/ conservation land use – V/NI

5 – ‘it’s probably in a national park’
(T15)

No stock access/ no grazing pressure – V/NI

4

Presence of dead trees – V/NI

4 – consider dead trees may be due to
climatic conditions (2) and/or possum
damage (1); lightning strike(1); unsure
(1)

Presence of diversity – V

3 – ‘complex, and great variety’ (T3);
‘diversity of systems’ (T29)

Very few weeds, if any – V

3 – ‘don’t see any exotics’ (T25); ‘I
think it’s pretty much untouched…
except that it’s being invaded, but not
badly. Spray the blackberry away’ (T7)

Nutrient cycles intact – NI

2 – ‘pretty natural nutrient status’
(T22)

Hydrology intact – V/NI

2

Appearance of the water – V

2 – ‘The water looks clean’ (T10b);
brown colour of water due to ‘humic
acid from the forest, which is natural’
(T22)

Wetland size (large) – V

2

No flax present (e.g. possibly due to past grazing pressure) –
V

1

Wetland function intact – NI

1 – ‘it would be functioning largely as
it always has’ (T11)

Diversity of microhabitat, incl. depth, edge extent – V

1 – ‘It’s got lots of, oh, I’ll say crinkly
bits around the edge’ (T14)

Very small catchment – V/NI

1

No pollution inputs – V/NI

1

Low risk of degradation & modification – NI

1

A wetland likely to be protected by New Zealanders – NI

1 – ‘they will fight for this’ (T17)

* Data collated from 28 interviewees
** Listed in order of frequency; factors listed in bold italics were viewed negatively by interviewees;
factors listed in plain font viewed positively unless otherwise noted. All factors are defined as Visible
(V), or Non-visible/Inferred (NI).
*** Most interviewees mentioned multiple factors.
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Appendix 14: Additional supplementary data relating to
wetland management and monitoring
Additional, supplementary quotes relating to wetland management and monitoring are
presented here. These data provide additional insight into the study participants’
responses and complement the qualitative study data presented in Chapter 6.
Regarding collaborative monitoring arrangements between wetland managers, scientists
and/or academics, one farmer with 20 years experience restoring an on-farm wetland
collaborated with university researchers and combined informal observational and
scientific techniques to monitor water quality and improve water management as
follows:
‘You’re learning all the time. She’d ring me up, she’d be somewhere down the
country or something, I dunno where she was, she’d ring me up [and say] ‘You
had any rain?’ I’d say, ‘Yep’. ‘What’s the quality, what’s the water look like,
dirty or not?’ So I’d go down and have a look at those drains, and that focused
me onto those drains, whether it was dirty or not, and that’s when I seen that
grass catching the silt and building up. […] we [had] to put in those silt traps to
catch the silt before it got into the reserve, otherwise we were going to get
flooded out. That’s the whole guts of it. So, that’s your science. Before, […] we
were doing the practical and then we’d say, ‘Hey, why is this happening?’ We
didn’t have the science. Then the science came in behind us and told us why. It
answers a lot of questions! […] But your practical knowledge tells you a lot
too.’ (T10a)

Additional to the data presented in Chapter 6, section 6.7.1, interviewees’ responses
concerning monitoring techniques becoming more science-based over time included the
following:
‘…what we’re trying to do is bring some consistency and coherency, some logic
and some continuity into those [bird] surveys […] we’ve set up a protocol and
we implemented it for the first time this year, and touch wood we’ll keep on
doing it so that we can pick up from different indicator species what the effects
of different management regimes are and hopefully tease that out for the overall
good of the lake.’ (T15)
‘I’m going to be interested to see what difference we have between a water
sample from here and a water sample from here, actually [indicating sites on
aerial photo]. I haven’t done it, but I hope that’s going to happen probably
sometime this year. [Interviewer clarifies: ‘When the Regional Council comes
and does some water sampling?’] Well, they’re going to teach me how to do it
and give me the gear and I’ll do some monitoring for them.’ (T7)
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Interviewees’ responses concerning wetland inventory and/or monitoring programs
being conducted by various agencies on a regional and/or national-scale are provided
below.
Concerning regional council wetland monitoring programs, two regional council
employees from regions 800 kilometres apart described the monitoring activities being
conducted by their respective councils as follows:
‘…in some of our lakes we’ve got water level [monitoring] to understand the
surface level fluctuations. In one wetland complex we’ve got quite a focused and
targeted wetland hydrology monitoring system going on, and that’s looking at
both ground water and surface water levels in the wetland area. […] wetland
condition assessments [have been conducted] in a handful of wetlands in the
region. We are also doing work around wetland extent, mainly for the regional
plan. […] We have a network of water quality and river flow sites throughout
the region, mainly focused on rivers. Wetland water quality monitoring is a
tricky beast because… we’ve tried to do some, but it’s more about what’s
coming into the wetland rather than the quality of the water in the wetland itself.
[…] sometimes wetlands don’t have standing water, so you can’t actually
sample! (laughing) And when you do sample, it’s full of organic matter.’ (T12)
‘…basically [for] all our regionally significant wetlands now I’m pretty sure we
have a satellite imagery process which does, I think we’ve started with a quarter
or a third of [the region] each year and that basically takes really good images
[…] of the wetlands and basically you can see if something’s been drained or
something’s changed in the wetlands, so the Compliance team will make their
way through that […] And so, yeah, I guess that’s the monitoring that we do,
(brief pause) which isn’t a lot. The other stuff I guess [...] we occasionally do
estuary monitoring; our science team will do that. […] Our field team […] take
water quality samples and that stuff but they don’t do, you know, vegetation
surveys […] any of that work, if we get it done, it’s contracted out to a
consultancy…’ (T25)
One interviewee with a national perspective on environmental policy gave the following
overview of the regional councils’ SoE program, in the context of effective monitoring:
‘…under the Resource Management Act, [the councils] have requirements
around State of Environment monitoring and reporting, although […] they
actually only have to produce State of the Environment reports that look at the
effectiveness of their policies. So, they don’t have to actually produce a
monitoring report on data. They are required to collect information that they see
is necessary to help them manage their environment, so they sort of have a fairly
broad requirement to monitor the things that they need to do their job, to
develop their policies and plans and things, but in terms of actual reporting, it’s
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actually only on policy effectiveness, and they have to do that every five years.’
(T11)

This interviewee elaborated further as follows:
‘So most of them […] do produce State of Environment reports, data-based with
environmental information in them, but they don’t actually have a requirement
to do that and there’s no national legislative requirement currently to produce a
national report either… and then, within that I think the wetland monitoring is
sort of way, way down the list. Point samples of nitrogen and phosphorous and
dissolved oxygen and temperature and things in rivers and lakes are probably
fairly high up there but biodiversity, I think, [is] something that they haven’t
really picked up on, […] I don’t know how much monitoring is really done […]
as far as I’m aware it would be limited again to those listed significant wetlands
that they have identified and can justify committing resources to and can get
access to.’ (T11)
Compliance monitoring of dairy farm effluent and stock management by regional
council staff was described by a regional council employee from the South Island as
follows:
‘Compliance [team] visit every dairy farm every year at least once – so [the
farms] get an automatic check, and they don’t know when that’s happening, over
the milking season […] there’s triple N and NMR for nitrogen, DRP, E. coli and
sediment, and we’ve set limits for them […] and basically we monitor that […]
it’s just a monitoring tool, effectively, and it’s a targeting tool. […] basically
there’s numbers set for them leaving your farm; well, it’s where it enters water
so it’s kind of currently looking at (clears throat) tile drains and open drains on
your farm…’ (T25)
Also within the context of dairy farm compliance programs and water management and
monitoring challenges, one interviewee with a background in the irrigation industry was
positive about regulatory-related use of a farm nutrient budgeting program called
Overseer:
‘[Overseer is] a tool that was created by the fertiliser companies along with the
Ministry for Primary Industries and Ag Research as a way of developing
nutrient budgeting for farmers, and also being able to assess differences that
you make on-farm and how that affects the nitrogen that’s leaving the property.
And a lot of the regulations that are coming out of regional councils are
focussed on the number that comes out of Overseer as a measure of how good
you are performing on your farm. […] I think that actually, as more farmers
start to use Overseer because they have to, through the regulations and also
through their supply agreements and what-have-you […], and they see that
ticking that box [indicating that they have a wetland on their farm] makes a big
difference for their compliance, that’s probably going to drive a lot of farmers to
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be saying, ‘Hang on, why can’t I tick that box? Why don’t I have a wetland?
What should I be doing to be able to do that?’’ (T23)
Wetland assessment systems and/or wetland condition assessments, designed and/or
conducted on selected wetlands throughout NZ by Landcare Research staff, were
mentioned positively by four managers and described by one as follows:
‘…what we’re trying to do is get people that do restoration programs to first of
all do a baseline condition score of their wetland. So, we’ve got five components
[…] for areas that affect wetlands. One’s hydrology, of course, one is physicochemical, which includes nutrients. One’s sort of the ‘degree of intactness,’ you
know, the fragmentation. One’s plants and one’s animals. And the baseline is
the 1840 conditions, so it’s the change in hydrology compared to what would
have been there in 1840 before humans came and started developing wetlands.
So, the idea for restoration is that community groups or whatever can go in and
assess their wetland…’ (T18)
Monitoring activities being developed and/or conducted by central government agencies
were described, including the following examples:
‘I’ve got five protocols which we have developed: a bird monitoring protocol
[and] a vegetation mapping protocol, which are aligned with some other
Regional Council-type programs as well.’ (T29)
‘…a row of these people around here (indicating the office) are involved in the
monitoring, so for each of these sites they’ve established protocols, selected
indicators, and they’re going to report on the state. […] It’s a shame we cannot
monitor, you know, any transects in those wetlands; we should, but we can’t.
[Interviewer asks: ‘Is that because you can’t, for lack of funding?] Yep.
[Interviewer asks: OK. Were you doing it before?] Well, historically, […]
wetlands with birds were monitored by the Wildlife Service because that was
their job, essentially. Now the wetlands that still have birds may still receive a
degree of attention […] from the ornithological society or people like that; Fish
and Game, they have an interest sometimes. […] we don’t do much, really. And
when we talk ‘wetlands’ here, I don’t know what you cover but we’re not talking
about rivers. We just take it that, you know, regional councils do the monitoring
on rivers, especially in terms of water quality…[fades off]’ (T28)
‘…one thing that we are looking at getting going soon is […] a national, sort of,
State of the Environment monitoring program. We’ve got some funds for a pilot
program very soon, coming up, we’re going to go hopefully and work with
regional councils to have a network of wetland sites that we will monitor on a 5yearly cycle.’ (T29)
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One interviewee mentioned the monitoring of river/s impacted by hydropower
generation; such work was funded by the hydropower company and conducted
according to resource consent/s, as described below:
‘…we didn’t want to write the detail of the monitoring program because we
knew that techniques would change over the 25 years of the resource consents
so we had principles there, kind of indicators, triggers and the likes, and so we
commissioned people to undertake monitoring to test against those triggers, at
time periods that were indicated in that monitoring principles document, and we
have a third party peer review panel that tests that the techniques that are being
used […] Essentially the peer review panel… we resource it, but it reports to the
regional council as the regulator. But before it does that, it reports to us, so that
we’re not surprised by anything that it finds out. […] in fact we’ve taken to
getting them to peer review the methodologies before monitoring is undertaken
[…] we’re very proud that we have, you know, very independent monitoring.’
(T9)

Some interviewees mentioned community-based monitoring conducted by community
groups

and

non-profit

organisations

utilising

specially-developed

community

monitoring kits, e.g. Stream Health Monitoring Kit, and WETMAK; relevant comments
included:
‘[WETMAK]’s sort of come from [Landcare Research’s] wetland conditioning
monitoring, years ago, that they adapted to make it usable, you know, and
friendly and nice modules, and they do training sessions for the community
groups to actually do it and monitor their wetlands ’cos most of them don’t
monitor their wetlands – well, not just wetlands, they don’t monitor their
projects! So it’s quite nice to have some sort of standard system in place.’ (T18)
‘…there are moves to try and develop standardised protocols and things, but
how widely used, I don’t know. There’s a monitoring kit developed, […] the
Stream Health Monitoring and Assessment Kit, which is designed for individuals
to use to do their own monitoring, although that was focussed on streams.’ (T11)

Additional data relating to the evaluation of monitoring data to inform wetland
management, as presented in Chapter 6, section 6.7.3, are provided below.
Several interviewees spoke about utilising monitoring data from multiple sites around
NZ to develop new/improved tools and strategies to assist managers with on-ground
wetland restoration and management, as follows:
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‘What we are trying to do is ensure that we learn from management actions on
those sites and we will pass on that knowledge to other sites. And it may well,
depending on funding…’ (T28)
‘So, the idea for restoration is that community groups or whatever can go in
and assess their wetland, so they’ll have [baseline condition] scores for the
components, and each component has sub-components to the indicator. So they
might not be able to change the hydrology but they can certainly change the
vegetation and animal component. So they’ll score it and it might only get a 2
out of 5 for, for example, vegetation because it’s full of weeds and so on, so they
might say, ‘Well, we’re going to increase its score to 4-and-a-half out of 5 – and
ultimately it might be a 10% increase in the overall wetland condition – by
doing a planting program, getting rid of the weeds and so on,’ and they’ll get
funding to do that, and […] at the end of the two or three years or whatever they
can say, ‘Right, you know, the condition score is 4.5, we’ve actually met our
goals, and now we want some money to do some hydrology manipulation, you
know, or something else.’ So we’re trying to get that framework into restoration
projects and… it’s getting there slowly…’ (T18)
One interviewee mentioned use of monitoring data to evaluate the progress of a
restoration project in terms of stakeholder implementation, commitment and actions in
addition to environmental outcomes:
‘I’m quite keen and people are pretty much supportive, there’s no opposition to
this, to have an integrated core set of indicators around the pressures, states and
responses. If we do that, I think […] it will actually pull those agencies back into
line because they know that people will be watching those indicators… ‘Are we
actually doing what we said we were going to do? And is that leading to the
environmental response we want it to? And if it isn’t, have we adjusted it?’’
(T15)

Some additional qualitative data are provided below concerning past wetland
management and monitoring practices (Chapter 6, section 6.8), e.g. changed behaviours
and/or management actions due to relating to increasing awareness and knowledge in
recent decades:
‘…my parents […] were farmers, and they bought on the banks of the Waipa
River. And it was nothing to throw all your junk down the bank. We just don’t do
that now, you just wouldn’t dream of it! And it had been going on for years and
we’d go down and scavenge through it! All these old ladies shoes and (laughs)
[…] You know, there’d be old car bodies. […] But that doesn’t happen now so I
think, yeah, it’s all happening for the best.’ (T20b)
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‘If you talk to someone on the street or a farmer [today], they will generally say,
‘Yes, wetlands are important, we should look after them.’ Thirty years ago they
were like, you know, ‘Can’t we produce more grass off them if we drain them?’
So there has been a change in our attitudes and there has been various
responses in New Zealand to protecting and managing them, but it’s quite
inconsistent.’ (T12)
Some interviewees perceived that the pace of change in community awareness and
related legislative and policy responses were frustratingly slow; the following
comments demonstrate two interviewees’ thoughts on this:
‘…the wider public know the word ‘wetland’ now. You know, when we first
started, you know, ‘What’s a wetland?’ You know, they might have heard of
‘swamp’ and so on, but they actually know wetlands, you know, and kids know
wetlands? So it is, I think education’s improving a lot. The trouble is, we have
less wetlands, they’re still disappearing, you know, over that 15 years they have
gone.’ (T18)
‘…they [people] still modify them [wetlands] and they still continue that
[attitude], ‘It’s a swamp,’ you know; it doesn’t give them instant respect just
because it’s in legislation. And there might be a generational thing, that it takes
a while for things to happen.’ (T14)

Key management-related conflicts and frustrations reported by interviewees (additional
to the data presented in Chapter 6, section 6.10) included the following:
Politics (district, regional, and/or national) including disparate and/or inadequate
government policies, and a perceived lack of political will and failure at various
levels to adequately protect wetlands and support individuals/agencies working
to restore wetlands (including but not limited to the provision of funding and
resources for activities such as covenanting wetlands on private land); for
example:
‘…it may be they’re a government department that would like to say something
but can’t because it may not be what the government or Minister currently
thinks, or just no one sees a particular issue there […] you’ve got different
agencies responsible for little different bits and pieces and all sort of assuming
that someone else is doing something, or making management decisions based
on an assumption of what someone else might have done, but […] suddenly
there’s a hole there and the system isn’t working properly…’ (T11)
‘This [restored] land we’re standing on, it belongs to that [adjacent conservation
land] but it’s got to be covenanted into it and DOC actually haven’t got the staff
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to do it at the moment. It was meant to be done three years ago and they’ve just
never got around to it. […] Yep, ’cos if we sold this farm, [the new owners] they
can pull that fence down and put it back on the boundary.’ (T10a)
Tension between conflicting land uses, mostly relating to farming activities and
their ongoing impacts on wetlands and waterways, and/or rural community
attitudes to water management, wetland protection and restoration, described by
one interviewee as ‘disheartening’ (T13b);
On-ground management frustrations including reinvasion by weeds, lack of
time, funding, and/or labour to conduct necessary tasks, also challenges in
building and maintaining relationships with key stakeholders and negotiating
agreement and/or obtaining practical support on important issues;
Communication, particularly of complex scientific issues or key wetland
messages to stakeholder groups (including politicians, community volunteers,
farmers); also predominant media focus on negative or dramatic stories making
it difficult to promote positive actions/messages.

Interviewees’ responses relating to potential solutions to management challenges,
additional to the data presented in Chapter 6, section 6.10, are provided below:
Suggested mechanisms for encouraging diverse stakeholders to work together:
‘…some things need to be sorted out at the national level – we need national
policy statements, I’m a great fan of having national policy statements for
national issues. We also need to sort out what happens with the Treaty at a
national level, that’s between the Crown and iwi. You have then got matters at
the regional level, I mean, you can’t just look at catchments in [one region].
Ground water boundaries and surface water boundaries go all over the place.’
(T21)

‘…rather than using the more scientific multi-objective approach, we shifted to
[…] nested adaptive systems, and resilience analysis […] And by going to that
approach it was possible to identify which components of the lake were the most
vulnerable, rather than saying, ‘you’ve got to worry about everything.’ You
should worry about the vulnerable components and then, looking at those
vulnerable components, what actions you can take to improve, and then
analysing whether those actions will have adverse effects on other components.
[…] collaboration coupled with the concept of using nested adaptive systems
and resilience as a means for framing how you do things, made a huge
difference to the lake.’ (T21)
427

Involving landholders in wetland protection and restoration:
‘It’s having a positive, can-do attitude and just getting down to the most simple
[message], ‘This is what you have got to do’, and if it’s simply put out and
[states] ‘This [wetland] will be good for the catchment because it does this’, and
you’ve got simple costs and benefits, you know, it’s more likely to have an
uptake [by landholders] rather than, ‘Hey, look, wetlands are wonderful’…’
(T14)

‘We went out to the community to try and get improvements, you know, put in
watering points, to try and fence off […] and put riparian planting, all of those
components; stock crossings in. And we got about 60% of the community who
were willing to get involved. And they spent some serious money […] you know,
six figures in terms of expenditure. And there was a willingness to do that. […]
we said, ‘Well, you’ve got to worry about the other 40% of the people in the
catchment.’ And they said, ‘Yeah, well, we know who they are.’ So it suddenly
became a partnership between the people who were prepared to work with us,
and the Regional Council to identify those people who weren’t being responsible
in their attitudes to waterways. […] So having that regulatory backup was
incredibly valuable. Now the bacterial levels have come down.’ (T21)
Increasing the involvement of iwi in wetland management (and ownership):
‘…they’ve got the science underpinning the mātauranga Māori approach, the
cultural approach, together, so how best can we move this forward using both
systems? Because there’s a lot of knowledge in the mātauranga Māori,
particularly in the past about things they used to do that science may not know
about. I mean, it’ll be underpinned by science; […] We don’t know about that,
so that’s quite good that both sides are coming together.’ (T18)
‘When it came to […] management things or enhancing people’s understanding
of it, we had hundreds and hundreds of photos, […] big aerial photos, you know,
showing people the big picture, getting people to engage in a whole range of
things. […] that’s the method we’ve used, is big fat aerial photographs,
laminated photographs, and taking them out on site. People being able to kind of
understand what they are engaging in. And I think some of the goals and
objectives, one of them was to reconnect people back to the fact that there was a
wetland, that it was a cultural resource for the tribe…’ (T13b)
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Appendix 15: Key thematic outcomes of this study
Wetland health-related themes:
Wetland health in NZ is considered ‘poor’ and ‘degraded’ by managers, and wetland
loss continues. Managers have particular concern for small, lowland wetlands on private
land which are still being drained/lost in many regions.
Most managers perceive that agricultural activities in particular are damaging wetlands
and water bodies. However, they consider that public recognition of wetland values has
increased in recent years, and on-farm management of wetlands and water is improving,
e.g. that farmers are becoming more aware of wetlands and water quality issues and
some are altering farming methods accordingly.
Wetland site managers perceive that their management activities have resulted in
improved wetland health at individual sites, based on outcomes from a mix of formal
and informal monitoring techniques.
Most managers are optimistic about the future with regard to wetland health, however a
large number (40%) report mixed/pessimistic feelings.
Major barriers to improving wetland health include resourcing, conflicting land uses,
availability of labour and knowledge, societal values and organisational cultures.
Managers perceive strong positive links between wetlands and human health and wellbeing, including in most cases their own personal health and well-being.
Managers include a wide range of ecosystems within their personal definition of a
‘wetland’. Most define wetlands as shallow (in the case of lakes, < 1 metre depth)
temporarily and/or permanently wet areas, the transitional zone between dry land and
wet land, dominated by wetland vegetation. Most also exclude flowing water in
waterways (e.g. the main body of rivers and streams) and deep lakes from their
definition of ‘wetland’.
Managers generally consider that use of the word ‘health’ in a wetland context is
effective in promoting wetland health, e.g. as a recognisable analogy for human health.
The key indicators used by managers to assess wetland health include the extent,
proximity and type of human modification, appearance and nativeness of vegetation,
appearance of water, and biodiversity present/likely to occur at the site.
Management-related themes:
This study found that NZ wetlands are being used for a wide range of productive
enterprises and activities including commercial, recreational and/or customary fisheries
(including whitebaiting), farming/grazing and drought fodder, hunting/duck shooting,
ecotourism, environmental education, traditional medicines, irrigation, and gravel
extraction. Recreational uses mentioned by study participants included walking,
swimming, kayaking/canoeing, artistic pursuits (photography, sketching), jet boating,
four-wheel-driving and motorcycling.
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Managers are undertaking a range of wetland management activities at site-level,
particularly control of weeds and pest animal species, exclusion of herbivores,
restoration planting of natives, management of water quality and hydrology, and
erosion/siltation control, also wetland-related educational and/or public awareness
activities involving a range of audiences.
Barriers/challenges to improving wetland health include the practicalities of wetland
management, e.g. control of weeds and pests, personal availability of time and labour,
project succession.
Study participants perceive that significant management challenges exist relating to
water quality, land use conflicts and ongoing wetland loss (especially of small, remnant,
lowland wetlands).
Conflicting land use within catchments is perceived as a major issue for wetland
protection, management and restoration.
Regulation and compliance is considered by managers to be inconsistent across regions
and often inadequate and ineffective.
Managers perceive that regulators are unwilling to enforce existing regulations.
Managers say that changes for the better include improved mapping/inventory
techniques and historical wetland inventory data, increased public awareness of water
quality and wetland issues, increased community involvement in wetland restoration,
and collaborative management/governance of water occurring in some regions.
Current mapping data and inventory tools are considered to be good, perhaps the best
management tool/s available for managers at present.
Managers urge greater commitment to sustainable agricultural practices, improved
planning and management of land use conflicts, effective regulatory protection of all
wetlands (not just wetlands deemed ‘significant’), greater consistency of water and
wetland-related legislation and regulations throughout NZ, and improved leadership,
support, resourcing and coordination of groups/individuals restoring wetlands.
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