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WAI Wanaka Wellbeing Indicators Model Note

1 Introduction

Phase Il of this project was to identify appropriate indicators to describe and track the
relationship between ecosystem services and well-being. These indicators can be used to help
assess the impact of potential urban/residential development scenarios around the
catchments and lakes of the Upper Clutha (henceforth referred to as the ‘Lakes Area’), as well
as track impacts of other decisions on the wellbeing of the Lakes Area residents. The short list
of indicators described below focussed on indicators that are sensitive to further
urban/residential development in the Lakes Area, as this was identified as the most important
scenario to explore first. While intensification of rural land uses is another relevant scenario,
urban/residential development was judged to be most practical to focus on first as
urban/residential intensification, both current and planned, is happening at pace compared to
the further intensification of agricultural land uses.

This short note complements an Excel workbook (the Indicator Design Database) which
includes detailed information about the ecosystem service wellbeing interactions considered.
The note outlines the process used to identify indicators for the prioritised ecosystem service—
wellbeing relationships, explains our approach to combining and prioritising these indicators,
and introduces each of the prioritised indicators on the shortlist.

2 Methodology

To identify the most important indicators linking ecosystem services with wellbeing in the
Lakes Area, we used Manaaki Whenua/Landcare Research’s (MWLR’s) indicator design
process.! We first determined the ecosystem service-wellbeing relationships that were
identified as important by community members during the first phase of the project. These
relationships are shown in Table 2.1.

1 Ausseil, A. E., Booth, P., Greenhalgh, S. Samarasinghe, O., Collins, A. (2023). Designing fit-for-purpose indicators to connect

nature and people’s well-being in New Zealand. Front. Environ. Sci. 11.

Copyright Castalia Limited. All rights reserved. Castalia is not liable for any loss caused by reliance on this document. Castalia is a
part of the worldwide Castalia Advisory Group.



Table 2.1: Ecosystem service-wellbeing relationships identified by community members during Phase
1
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Source: Gawith D, Greenhalgh S. 2023. Prioritising key ecosystem services for decision-making in the Wanaka Lakes Area. Castalia
Report for Wai Wanaka.

For each ecosystem service-wellbeing relationship, we then worked systematically through the
indicator design steps and questions shown in Box 2.1. We worked closely with WAI Wanaka to
answer these indicator design questions for each ecosystem service-wellbeing relationship.
This involved working through the process for some ecosystem services on conference calls
with the WAI Wanaka team. The large number of ecosystem service-wellbeing relationships
meant that it was not feasible to work through all the relationships on conference calls with
the WAl Wanaka team. Therefore, the project team completed the indicator design process for
the remaining ecosystem service-wellbeing relationships, and we shared the draft material
with the WAI Wanaka team for their review and comment.

All responses and notes were stored in an Excel workbook (the Indicator Design Database) with
workbook tabs for each ecosystem service (excel workbook tabs 1-8, shaded in green). The
relevant wellbeing domains were ordered in columns in each ecosystem service tab, and the
indicator design questions were in the rows.
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Box 2.1: Indicator design questions

Step 1: Describe the context and the metrics
= Describe the context of the relationship between the erosion control services provided by nature and
each of the well-beings, including who is affected and how

= |dentify and list the symptoms of the [well-being domain] affected by the change in the [ecosystem
service].

Step 2: Identify benefit indicator(s)/metrics
= What is the desired outcome(s) from improving the relationship between the [ecosystem service] and
the [well- being domain]?

= What indicator(s) best describe the desired well-being outcome(s)?

Steps 3 and 4: Identify supply indicator(s)
= What ecosystems supply the [ecosystem service]? How do these ecosystems provide the [ecosystem
services] for each well-being?

= What changes to the [ecosystem service] would improve each well-being? Is accessibility a factor?

» What indicators best represent the supply of the [ecosystem service] to maintain and/or improve each
well-being?

Step 5: Identify state indicator(s)
= What indicators represent the extent and condition of the ecosystems that supply erosion control
services?

Source: Ausseil A-GE, Greenhalgh S, Booth P, Collins A. 2021. Well-being and nature: Understanding and tracking the
connection. Manaaki Whenua Landcare Research Policy Brief 28. September 2021.
https://www.landcareresearch.co.nz/publications/policy-briefing-and-guidance-papers/

The benefits, supply, and state indicators for each of the ecosystem service-wellbeing
relationships were then automatically consolidated in the ‘Indicator Matrix’ tab of the
Indicator Design Database (Tab 9, shaded in red). This resulted in 93 relationship indicators,
many of which included different sub-components (henceforth called ‘measures’?). The
indicators were then separated into a master list of indicators in the ‘Indicators Dataset’ tab
(Tab 10, shaded in black). Efforts were made to consolidate indicators that were similar or
could be measured using the same data, which resulted in 101 individual indicators (some of
which relate to multiple ecosystem service-wellbeing relationships). The ‘Indicators Dataset’
tab records the following information about each indicator:

* Indicator number
= |ndicator name
* Indicator description

* The existence and source(s) of data on each indicator

2 The term ‘indictors’ us used to denote a conceptual grouping of ‘measures’ that can be used to characterise relationships. The
term ‘measures’ denotes individual characteristics that are actually measured in order to develop the indicator.
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* The relationships that the indicator represents.

To narrow the focus to the indicators most relevant for WAl Wanaka, each of the indicators on
the long list was then assigned binary judgements about whether they were expected to be
sensitive to change over the timeframes of typical environmental management decisions, and
whether they were sensitive to the impacts of continued urban/residential development.

The long list of indicators was then filtered in the ‘Indicator Search’ tab (Tab 11, shaded in
blue) to show only benefits indicators that are sensitive to:

= change over the timeframes of typical environmental management decisions
= the impacts of continued urban/residential development.

The focus on benefits indicators was to capture those changes that best relate to impacts on
wellbeing. Benefits indicators are also less likely to have been collected, yet are important for
understanding how changes in nature impact on people.

The indicators were sorted by the number of ecosystem service-wellbeing relationships each
indicator represents. The final shortlist contained 15 indicators, which are detailed in Section
3.

3 Ecosystem service-wellbeing
indicators

3.1 Water quality

The ‘water quality’ indicator highlights water quality in rivers and lakes. The relevant measures
identified through the process were E. coli levels in key lake and ground- and surface water
locations, and the water Trophic Level Index (TLI)? at key sites within the Lakes area, including:

= The mouths of the Matukituki, Makarora, and Hunter rivers

= The head of the Clutha River

* The lakefront at Roy’s Bay and Glendhu Bay

= Select boreholes on the lower Cardrona Valley and on Hawea Flat.

Greater urban/residential development will increase wastewater and stormwater flows in the
Lakes Area. A greater number of septic systems may increase contamination of groundwater.
Greater urban/residential stormwater flows and rural runoff can also flush sediment, bacteria,
nutrients and other pollutants into lakes and rivers.

Relevant ecosystem service-wellbeing Relationships
The water quality measures of ‘E. coli levels and TLI, for a benefit indicator, are used to assess
the relationship between water purification and health (see Table 3.1).

3 Monitoring should use the most recent version (TLI4), which includes Secchi depth to measure water clarity.
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Table 3.1: Prioritised relationships applicable to the water quality (benefit) indicator

Ecosystem Wellbeing | Type of Relationship description

service aspect indicator
Water Health Benefits ~ Poor water quality can cause health impacts. For example, high levels of
purification faecal contaminants as indicated by E. coli in drinking water sources and

swimming areas can cause gastrointestinal iliness. Water purification
services provided by ecosystems can reduce this risk.

Source: Wanaka Lakes ES-WB indicators dataset

The water quality measures are also relevant supply or state indicators for seven other
relationships between ecosystem services and wellbeing, as shown in Table 3.2.

Table 3.2: Other relationships where ‘water quality’ is a state or supply indicator

‘ Ecosystem service Wellbeing aspect Type of indicator
Ethical and spiritual Social connectedness State
Ethical and spiritual Subjective well-being State
Ethical and spiritual Cultural identity State
Ethical and spiritual Income and consumption State
Freshwater Health Supply
Freshwater Cultural identity Supply
Water purification Health Supply

Source: Wanaka Lakes ES-WB indicators dataset

Data availability

There is data available on water quality from Land Air Water Aotearoa (LAWA). This has annual
data on groundwater quality, for lake water quality, drinking water quality, and river water
quality, including E. coli levels, from 2004 to 2022. Data is measured by site or LAWA well
name.

- Lake water quality is measured at the head of the Clutha River (‘Lake Wanaka
Outflow’ — LFENZID 54672). Data is from 2008 to 2022. It includes data on TLI, E. coli,
Chlorophyll A/phytoplankton, cyanobacteria, ammonia, Secchi, total nitrogen (TN),
and total phosphorus (TP)*

- Lake water quality index (TLI and E. coli) is measured at representative 10m sites in
Lake Wanaka (‘Lake Wanaka Open Water 10m’—LFENZID 54672) and Hawea. These
likely do not resemble the state of the water at the mouths of the Matukituki and
Makarora rivers (which flow into Lake Wanaka), and the water at the mouth of the

4 https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.lawa.org.nz%2Fmedia%2F5262051%2Flawa-
lakewg-monitoring-data 2004-2022 statetrend-results sep2023.xIsx&wdOrigin=BROWSELINK
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Hunter River (which flows into Lake Hawea). Water quality is not measured at the
head of the Clutha River, or the Cardrona Valley or Hawea Flat boreholes. Water
quality may be representative of the lakefront at Roy’s and Glendhu Bay sites®

- River water quality (E. coli, clarity, dissolved reactive phosphorus, ammonia, nitrate,
and macroinvertebrate community index) is measured near the mouth of the
Matukituki River, at a point in the Cardrona Valley (Mt Barker), and on the Clutha
River near Luggate (but not at the head of the river)®

- Groundwater quality (Chloride, dissolved reactive phosphorus, E. coli, electrical
conductivity, and nitrate nitrogen) is measured at three points on land Southeast of
the Wanaka township (not at Hawea Flat) and at points along the Clutha River’

- Data can be viewed or downloaded from the LAWA website, through the links in the
respective footnotes above.

LAWA data could be complemented using data from the Otago Regional Lakes monitoring
buoy on Lake Wanaka, which tracks conditions including water temperature dissolved
oxygen, pH, turbidity, and chlorophyll concentrations. These data could be used to
construct alternative measures such as New Ecosystem Metabolism.

3.2 Volunteer time

There are two aspects to volunteer time to capture as measures. One relates to resident
volunteer time and the second to visitors.

The ‘resident volunteer time’ measure is the number of resident volunteer hours spent
working as part of community groups per 1,000 residents and the type of community group
this time is spent in. The types of community groups can be separated between:

= Recreation-related community groups
* Environmental management, restoration, and conservation community groups
= Socially focussed community groups.

Resident volunteer time per 1,000 residents may be impacted by urban/residential
development as increasing population size may reduce engagement with community groups,
or conversely there may be more people joining groups as this was part of their impetus for
moving to the area.

The ‘visitors volunteer time’ measure captures the proportion of visitors who volunteer in
support of local environmental projects. It can be measured as the annual number of volunteer
hours recorded by tourists or short-term visitors as a proportion of the total number of short-
term visitors to the Lakes Area each year.

Relevant ecosystem service-wellbeing relationships
Volunteer time, as a benefits indicator, is relevant for four prioritised ecosystem service and
wellbeing relationships (see Table 3.3).

5 https://www.lawa.org.nz/explore-data/lakes

6 https://www.lawa.org.nz/explore-data/river-quality

7 https://www.lawa.org.nz/explore-data/groundwater-quality
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Table 3.3: Prioritised relationships applicable to the ‘volunteer time’ indicator

Ecosystem service Wellbeing aspect Type of Relationship description

indicator
Recreation & Social connectedness  Benefits Relationship with community groups in the
ecotourism (residents) Lakes Area provides social connectedness

benefits. Volunteers can form a sense of
social connectedness and belonging while
volunteering for community groups focused
on recreation activities.

Ethical & spiritual Social connectedness  Benefits Volunteers can feel a shared sense of
(residents) purpose from contributing to community
initiatives. This can build social connections.

Habitat Health Benefits Volunteering on environment and
(residents and conservation-focused projects can reduce
visitors) stress and eco-anxiety, improving people’s

mental health.

Recreation & Health Benefits More conscious and considerate tourism

ecotourism ventures and visitors can help to reduce
some of the perceived negative impacts of
high tourist numbers, leading to more
relaxing and harmonious recreational
experiences for both visitors and residents.

(visitors primarily)

Source: Wanaka Lakes ES-WB indicators dataset

‘Volunteer time’ is also a supply or state indicator relevant to two other ecosystem service and
wellbeing relationships (Table 3.4).

Table 3.4: Other relationships where volunteering time is a state or supply indicator

‘ Ecosystem service Wellbeing aspect Type of indicator
Recreation & ecotourism Social connectedness Supply
Recreation & ecotourism Social connectedness State

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
* There is data available on volunteering time through Te Kakano, however this does not
distinguish between resident and visitor volunteering time. Te Kakano has captured
volunteering time since 2010

* Additional data is needed to increase the number of community groups covered by
current data collection and to differentiate between resident and visitor volunteers

= Tourism/visitor-focused organisations and businesses could also collect data on visitor
volunteer hours

= Community-focused & visitor-focused surveys proposed for other indicators could also
include questions to complement volunteer hours such as the level of
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satisfaction/happiness gained while volunteering and the level of social connectedness
people feel when volunteering

» |deally data would be aggregated annually.

3.3 Recreational experience quality & satisfaction

The ‘recreational experience quality/satisfaction’ indicator is determined by the quality of
residents' and visitors’ experience of and satisfaction with recreational activities in the Lakes
Area. It can be measured by resident and visitor surveys soliciting views on:

= Overcrowding

* Feelings of frustration

= Perceptions of safety

= Perceptions of pristineness
= Access.

Ideally, these surveys should be conducted consistently during peak visitor season at key
locations such as:

* The Eely Point Boat Ramp

= The bottom of the Mt Roy walking track
* The bottom of the Mt Iron walking track
= The outlet track at Albert Town.

Recreation experience quality and satisfaction is likely to change with further urban/residential
development as recreational amenities become more crowded.

Relevant ecosystem service-wellbeing relationships
‘Recreational experience quality and satisfaction’, as a benefits indicator, are relevant for three
prioritised ecosystem service and wellbeing relationships (see Table 3.5).

Table 3.5: Prioritised relationships applicable to the recreational experience (benefit) indicator

Ecosystem Wellbeing Type of Relationship description

service benefits | aspect indicator

Recreation & Subjective Benefits Outdoor activities and spending time in nature can improve
ecotourism wellbeing subjective wellbeing

Recreation & Cultural Benefits Cultural identity is partly based on the strong connections
ecotourism identity and pride the local community feels for the place and the

recreational activities it affords

Recreation & Health Benefits Satisfaction with and quality of experience of recreational

ecotourism activities can affect people emotionally which may have
health implications. Feelings of frustration and unhappiness
with a recreational activity may affect physical health (e.g.
via stress) and mental health (e.g. via reduced happiness or
not being able to rebalance oneself through positive
interactions with nature)

Source: Wanaka Lakes ES-WB indicators dataset
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‘Recreational experience quality’, as the measure for a supply indicator, is also relevant for two
other relationships between ecosystem services and wellbeing, as shown in Table 3.6.

Table 3.6: Other relationships that the recreational experience quality indicator measures

\ Ecosystem service Wellbeing aspect Type of indicator
Recreation and ecotourism Subjective wellbeing Supply
Recreation and ecotourism Cultural identity Supply

Source: Wanaka Lakes ES-WB indicators dataset

Data availability

There is no known data available on recreational experience quality or satisfaction.
Recreational experience data is best collected using survey methods. Several options could be
pursued:

= tourism operators request all customers/visitors to take a survey at the end of their
tour/experience (captures visitors), and/or

= in key tourism areas, people are asked to take a short survey at specific tourist sites,
e.g. at the end of popular tracks or at popular beaches (captures visitors and
residents).

To link urban/residential expansion to tourism, sites close to urban centres are most likely the
key places to target. Ideally, surveys are undertaken annually (in summer as walking and water
recreation activities are most likely affected by urban/residential development) and that the
surveys differentiate between visitors and residents. Residents will notice more subtle changes
in recreational experience than visitors; and declines in resident usage of certain recreational
areas will also indicate a decline in the quality of a recreational experience.

Satisfaction with a recreational experience and how it may impact aspects of an individual’s
health could also be elicited using the same survey instruments.

For all measures of this indicator, shifting baselines should be considered. As the
environmental state declines, people get used to the more degraded state and thus their well-
being may not be as adversely affected in the future as it is in the present (or when the
declines were first experienced).

These surveys and any data collection should align with other recreation-associated indicators
so that is possible to align and interpret the data from multiple perspectives.

34 Recreation, community groups and members
The ‘recreation and community groups and members’ indicator is measured by:

* The number, size, and type of recreation groups per 1,000 residents (with ‘type’ being
separated into:

- Recreation-related community groups
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- Environmental management, restoration, and conservation community groups
- Socially focussed community groups)

* The number of new and returning volunteers per 1,000 residents (links to the
volunteer time indicator).

Recreation and community groups and members may be impacted by urban/residential
development as increasing population size may reduce engagement with community groups,
or conversely increase if it is the community experience that is the impetus for moving to the
area.

Relevant ecosystem service-wellbeing relationships
The ‘recreation and community groups and members’, as a benefits indicator, is applicable to
three prioritised ecosystem service and wellbeing relationships, shown in Table 3.7.

Table 3.7: Prioritised relationships applicable to the ‘recreation and community groups and members’
(benefits) indicator

Ecosystem | Wellbeing Type of Relationship description

service aspect indicator
benefits
Recreation  Cultural Benefits  Cultural identity is partly based on the strong connections and pride the
and identity local community feels for the place and the recreational activities it
ecotourism affords
Habitat Knowledge Benefits  Participants of community groups that focus on enhancing natural

& skills habitats often also learn the ecology, history, and cultural dimensions of

their natural environment

Source: Wanaka Lakes ES-WB indicators dataset

‘Recreation and community groups and members’ is also a supply indicator for one other
relationship between ecosystem services and wellbeing, as shown Table 3.8.

Table 3.8: Other relationships where ‘recreation and community groups and members’ is a supply
indicator

‘ Ecosystem service Wellbeing aspect Type of indicator

Recreation and ecotourism Social connectedness Supply

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
* There is currently no readily available data on recreation and community groups and
membership.

* This information could be obtained by asking community groups to either share their
membership information or to collect membership/participation information. A
starting point for collecting this data would be obtaining or developing a complete list
of community groups in the area, and their contact details.

* |deally data would be collected on an annual basis.
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3.5 Sentiment towards habitat change and state of nature
in the urban environment

There are two measures to the ‘sentiment towards habitat change and state of urban
environment’ indicator. One measure relates to habitat change and the other is around the
state of the urban environment.

The ‘sentiment towards state of nature in the urban environment’ measure relates to how the
public feels about the state of the natural environment within urban boundaries in the Lakes
Area.

The ‘sentiment towards habitat change’ measure considers how the public feels about any
changes in habitat size or quality in urbanparts-ef the Lakes Area.

Data for both measures can be collected via resident surveys soliciting views on their level of
anxiety, frustration, pride, hope, guilt, and despair about:

* habitat change in key parts of the Lakes Area, including:
- The two deepwater lakes (Wanaka and Hawea)
- The Clutha River
- The Matukituki, Makarora, and Hunter River
- The lakes area high country
- The Cardrona Valley and Hawea Flat.

Ideally, survey questions should be tailored to focus on specific habitat changes, such
as the pressure on tussock grassland caused by the incursion of Hieracium. These
surveys should be conducted seasonally (to capture specific seasonal pressures on
natural habitats).

Sentiment towards habitat change may be impacted by urban/residential development
if this development puts further stress on important habitats in the Lakes Area. Even
though some of the areas outlined above may be less impacted by urbanisation, it is
likely worth including perceptions of areas further from urban centres as this
information could be used to inform other decisions, and the marginal cost of
collecting this additional information is low.

= The state of nature in the urban environment

The survey could elicit information on different natural areas within urban boundaries
in the Lakes Area, including how people may have perceived change over time, and the
sentiments they have for specific areas or specific changes.

Relevant ecosystem service-wellbeing relationships

‘Sentiment towards habitat change and state of nature in the urban environment’, as a
benefits indicator, are applicable to four prioritised ecosystem service and wellbeing
relationships, shown in Table 3.9.
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Table 3.9: Prioritised relationships applicable to the ‘sentiment towards habitat change and state of
nature in the urban environment’ benefit indicator

Ecosystem Wellbeing Type of Relationship description

service aspect indicator
benefits

Habitat Health Benefits Changes in the quality and extent of important habitats in
the local area can impact people’s mental (and potentially
physical) health.

Habitat Subjective Benefits How people feel about habitat change impacts their
wellbeing subjective wellbeing.
Habitat Cultural Benefits How people feel about habitat change may impact their
identity cultural identity. Cultural identity could be undermined if,
for example, a culturally significant species is going
extinct.
Ethical & Health Benefits How people feel towards environmental states impacts
spiritual their mental (and potentially physical) health. Particularly

for areas that they feel spiritually connected to.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
= There is data available on public sentiment towards habitat change through the

triennial Manaaki Whenua Landcare Research (MWLR)-enumerated NZ Environmental
Perceptions Survey (NZEPS). However, the sample size is small for the Lakes Area. A
larger sample size could be targeted in the area and would involve MWLR purchasing
additional responses from the Wanaka Lakes area. Pam Booth and Pike Stahlmann-
Brown are the key MWLR staff to request the feasibility and cost of increasing the Lakes
area sample size

* There is no known data on public sentiment towards the state of natural areas within
urban boundaries in the Lakes Area. The information could be solicited at the same
time as the sentiment towards habitat change. There are survey techniques that can be
used to ask only people in Wanaka and Hawea these additional questions within a
larger survey

= Sentiment is likely to change more slowly than some other indicators, so biennial or
every 3 years using the NZEPS should be sufficient

= Shifting baselines should be considered for sentiment indicators. As habitat or the state
of nature in the urban environment changes, people may get used to the
degradation/improvement and feel different sentiments over time.

3.6 Lakefront property values

The ‘lakefront property values’ indicator measures the rateable value of lakefront properties
relative to the rateable value of non-lakefront properties in the Lakes Area. Comparing
lakefront property values with non-lakefront property values in the Lakes area will help to
control for property market variations that are not related to the ecosystem service-wellbeing
relationships in question.
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The relative value of the lakefront property could be impacted if further urban/residential
development undermines the recreational and visual amenities that proximity to the lake
provides.

Relevant ecosystem service-wellbeing relationships
‘Lakefront property values’, as a benefit indicator, are relevant for two ecosystem service and
wellbeing relationships, shown in Table 3.10.

Table 3.10: Prioritised relationships for the ‘lakefront property value’ benefits indicator

Ecosystem Wellbeing Type of Relationship description

service benefits | aspect indicator

Water Income & Benefits Unclean water ecosystems near a house may reduce the
purification consumption property’s value.

Water Cultural Benefits Unclean water ecosystems near a house may harm a
purification identity person's cultural connection to the area. They may not be

able to swim in or drink from the water, which undermines
amenity value and potential property values.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
= Data is publicly available on the rateable value of properties in Wanaka via the QV
website (https://www.qv.co.nz/property-search/)

= Ratings valuations are typically revised every three years, and the most recent RV for
Wanaka was carried out in 2021

= Other non-environmental quality factors that impact house prices should be controlled
or accounted for. Valuation methods, such as hedonic pricing, could also be used every,
say, 10 years to identify what attributes of housing stock and/or the environment are
driving house prices.

3.7 Recreation injuries

The ‘recreation injuries’ indicator measures the annual number of outdoor recreation injuries
per 1,000 residents that occur within urban boundaries in the Lakes Area (or within a certain
distance of these urban boundaries). The rate of recreational injuries may be impacted by
urban development which could increase crowding in public recreational areas and facilities,
leading to more injuries.

Relevant ecosystem service-wellbeing relationships
‘Recreation injuries’, as a benefits indicator, can be used to monitor two prioritised ecosystem
service and wellbeing relationships, shown in Table 3.11.
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Table 3.11: Prioritised relationships applicable to the ‘recreation injuries’ (benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service aspect indicator

Recreation & Health Benefits Greater crowding by residents and visitors in public
ecotourism recreational areas and facilities can lead to more physical

accidents and injuries.

Recreation & Safety & Benefits Safety and security may be impacted by people passing
ecotourism security through or recreating on private land, or land allocated in
ballot blocks for hunting.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
= There may be appropriate data available on recreation injuries through ACC. The
actual data available from ACC, and its applicability, still needs to be determined.
Depending on the appropriateness of the data, an agreement with ACC would be
needed to obtain the information on an annual basis

* This data may also be available through StatsNZ. To access the disaggregated data
requires an agreement with StatsNZ and access to a StatsNZ data lab.

3.8 Public/urban greenspace area & use

There are two measures proposed for the ‘public/urban greenspace area and use’ indicator.

The ‘public/urban greenspace area’ measure records the proportion of public greenspace in
urban areas within the town boundary per 1,000 residents, and the inclusion of public
greenspace in new developments. This measure should also consider the number, availability,
and type of public greenspace.

Urban development could either improve or diminish access to public greenspace, depending
on the area, number, and availability of public greenspace reserves provided within each
development.

The ‘greenspace time use’ measure records the average length of time that residents spend in
parks and other urban greenspaces. It could be measured using surveys asking residents how
much time on average they spend in parks and other urban public greenspaces per month
during each of the four seasons.

Further urban/residential development could either increase or decrease the average length of
time residents spend in parks and other urban greenspaces. If development is low-density and
public greenspaces are not prioritised, people may be more inclined to focus on spending time
on their own private properties. Alternatively, if development is higher density and endowed
with high quality greenspaces, people may spend more time using these public spaces,
potentially increasing the sense of community.

Relevant ecosystem service-wellbeing relationships
‘Public greenspace area and use’, as a benefits indicator, are applicable to two prioritised
ecosystem service and wellbeing relationship, shown in Table 3.12.
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Table 3.12: Prioritised relationships applicable to the ‘public greenspace’ (benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service aspect indicator

benefits

Recreation & Health Benefits Easy access to recreation opportunities using public

ecotourism greenspace can provide both mental and physical health
benefits through greater physical activity and relationship
with nature.

Recreation & Social Benefits People can benefit from social connectedness through the

ecotourism connectedness use and sharing of public greenspace amenities including

parks, gardens, and nature reserves.

Source: Wanaka Lakes ES-WB indicators dataset

‘Public greenspace area’ is also the measure for a supply indicator for one other relationship
between ecosystem services and wellbeing, as shown Table 3.13.

Table 3.13: Other relationships where ‘public greenspace’ is a supply indicator

\ Ecosystem service Wellbeing aspect Type of indicator

Recreation and ecotourism Health Supply

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
* There is no known data readily available on public greenspace for the Wanaka Lakes
area

— This data could be collated from several sources. Land Information New Zealand
(LINZ) has freely available aerial imagery and property ownership and boundary
data. Development applications to Queenstown Lakes District Council (QLDC)
should contain open space delineations. The availability of this data from QLDC
still needs to be determined. GIS-type analysis would be required.

- Public greenspace will change at a slower rate than some of the other indicators
so could be assessed say every 4-5 years (depending on the rate of
urban/residential development).

* There is no known data available on greenspace use time

— This data could be collected through a QLDC lifestyle survey or as part of other
resident-focused surveys proposed for other indicators. If a survey mechanism is
used, then additional information about perceived health and social
connectedness could be elicited simultaneously.

- If a greenspace has a small number of entry/exit points, then track counters or
similar could be used.

= |deally, data would be collected on an annual basis. However, information on
seasonal/monthly use may be useful for other purposes such as quality of recreation
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experience or satisfaction that relates to high use of greenspace. It could also be useful
for planning purposes in terms of increasing greenspace within urban boundaries in the
Lakes Area or in specific areas.

3.9 Recreational area use

The ‘recreational area use’ indicator measures the use of recreational areas by residents and
visitors. This indicator has two measures — tracking track traffic and recreational use. Track
traffic can be measured using track counters at the following key sites:

* The Millenium Track

The bottom of the Mt Roy walking track

The bottom of the Mt Iron walking track
* The outlet track at Albert Town.

For recreational use, resident and visitor surveys can be conducted consistently during peak
visitor season at key locations including:

* The Eely Point Boat Ramp

* The bottom of the Mt Roy walking track
* The bottom of the Mt Iron walking track
= The outlet track at Albert Town.

Visitor surveys would ask how long people have spent visiting/using the recreational area, and
how long it took them to travel there from where they are staying.

Recreational area use may be impacted by continued urban/residential development
increasing the local use of tracks and recreation areas. As a result, residents and visitors may
find it more difficult to find recreational areas that are not overcrowded and therefore may
use recreational areas less.

Relevant ecosystem service-wellbeing relationships
‘Recreational area use’, as a benefits indicator, applies to one prioritised ecosystem service
and wellbeing relationship, shown in Table 3.14.

Table 3.14: Prioritised relationships applicable to the ‘recreational area use’ (benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service aspect indicator

benefits

Recreation &  Time use Benefits People have choices on where to spend their leisure and
ecotourism recreation time with activities in nature providing a range of

health and subjective well-being benefits. As the quality of a
recreation experience decreases and/or time to access
recreational areas increases people may want to spend less time
doing nature-based activities they may have in the past.

Source: Wanaka Lakes ES-WB indicators dataset
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‘Recreational area use’ is also a supply indicator for one other relationship between ecosystem
services and wellbeing, as shown Table 3.15.

Table 3.15: Other relationships where ‘recreational area use’ is a supply indicator

\ Ecosystem service Wellbeing aspect Type of indicator

Recreation and ecotourism Health Supply

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
* There is no known data available on recreational area use in the Lakes Area. This data
could be collected in several ways. For example, using track counters on key high-use
tracks (e.g. Millenium track or Roys Peak), or have people counting the number of
boats being launched from the main boat ramps during the key summer period. Track
counter data can be collected all year round to pick up seasonal differences in track
use.

* DOC may collect some information on DOC tracks through their visitor experience
surveys. The extent of applicable DOC survey data still needs to be determined for the
Lakes area, including whether they collect any visitor information in the area, the
frequency of any collected data, and sample size.

3.10 Residents drawn by scenery

The ‘residents drawn by scenery’ indicator measures the number of people who move to the
Lakes Area because of its natural beauty. This could be assessed using an annual residents’
survey asking new residents to select the main reasons why they chose to move to the Lakes
Area from a pre-populated list.

Further urban/residential development may undermine the draw that the natural beauty of
the Lakes Area presents to prospective residents.

Relevant ecosystem service-wellbeing relationships
‘Residents drawn by scenery’, as a benefits indicator, applies to two prioritised ecosystem
service and wellbeing relationships, shown in Table 3.16.

Table 3.16: Prioritised relationships applicable to the ‘residents drawn by scenery’ (benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service benefits  aspect indicator

Ethical & Subjective Benefits The natural beauty of the Lakes Area has a strong sense of

spiritual wellbeing place for many residents and returning holidaymakers, and
the scenery can contribute to residents’ subjective
wellbeing.
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Ecosystem Wellbeing Type of Relationship description

service benefits  aspect indicator

Ethical & Cultural identity  Benefits The sense of place created by the natural beauty of the

spiritual Lakes Area can be an important part of residents’ cultural
identities.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
* There is no known data available on the number of people who move to the Lakes Area
for its natural beauty

= A survey or questionnaire would need to be developed to elicit the information. Ideally,
this would be undertaken in concert with QLDC or Otago Regional Council (ORC) via
mailings (or similar) to new residents in their ratings database. Working in partnership
with QLDC/ORC would involve identifying other key information that would be best
derived from a new resident’s survey.

3.11 Flood-related damage

The ‘flood-related damage’ indicator measures the costs of flood damage. This includes
infrastructure damage from flood-induced slips, flash floods, or flooded roadways. This
indicator directly relates to impacts on income and consumption and can be used as indirectly
for the impact on safety and security. To ensure that this indicator does not simply record
increasing exposure from development, flood-related damage should be measured per 1,000
residents.

Further urban/residential development may contribute to flood-related damages through
changes in stormwater management infrastructure and changes in the area’s impervious
surfaces. Flood-related damage per 1,000 residents may either increase or decrease depending
on how new developments are designed and constructed.

Relevant ecosystem service-wellbeing relationships
‘Flood-related damage’, as a benefits indicator, is relevant for two prioritised ecosystem
service and wellbeing relationships, shown in Table 3.17.

Table 3.17: Prioritised relationships applicable to the ‘flood-related damage’ (benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service benefits | aspect indicator

Water Safety & Benefits Ecosystems regulate the rate of surface water flow, and can
regulation security moderate the risk of flooding. Where ecosystems are

modified or degraded, their flood moderation benefits can
diminish, exposing people to greater physical risks from

floodwater.
Water Income & Benefits By moderating flood risks, ecosystems also help to lower
regulation consumption property damage and income loss from flooding.

Source: Wanaka Lakes ES-WB indicators dataset
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Data availability
* The Insurance Council of New Zealand collects damages related to natural disasters in
New Zealand. The disaggregation of the type of cost or specific location of the damage
may need to be done manually. The ability to disaggregate this data still needs to be
determined.

= Data should be collected and analysed on an annual basis.

3.12 Water restrictions

The ‘water restrictions’ indicator measures the number of days each year that water
restrictions apply, and the types of restrictions. The types of restriction could be based on
QLDC’s water alert levels, shown in Figure 3.1.

Figure 3.1: QLDC Water alert level definitions
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WATER ALERT LEVEL WATER ALERT LEVEL

https://www.qldc.govt.nz/services/water-services/water-supply/water-restrictions/

Further urban/residential development may either increase or decrease the frequency and
severity of water restrictions in the Lakes Area, depending on how the municipal water supply
is planned and delivered.

Relevant ecosystem service-wellbeing relationships
‘Water restrictions’, as a benefits indicator, is relevant for one prioritised ecosystem service
and wellbeing relationship, shown in Table 3.18.
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Table 3.18: Prioritised relationships applicable to the water restrictions (benefits) indicator

Ecosystem Wellbeing aspect Type of indicator Relationship description

service benefits

Freshwater Income & consumption Benefits Water restrictions can impose costs on
households and businesses, and they
may limit the domestic and commerecial
activities that individuals can perform.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
* There is data available on water restrictions for the Whakatipu and Upper Clutha areas
on the QLDC website®

* The data includes the current water alert levels for the following locations:

- Whakatipu region: Glenorchy, Fernhill/Sunshine Bay, Queenstown, Shotover
Country/Lake Hayes Estate, Arthurs Point, Quail Rise, Arrowtown, Lake Hayes,
Frankton/Kelvin Heights, and Henley’s Farm

- Upper Clutha: Wanaka (Western), Wanaka (Beacon Point), Albert Town, Hawea,
and Luggate

* The data needs to be collected throughout the year to capture changes.

3.13 Air quality-related GP or hospital visits

The ‘air quality-related GP or hospital visits’ indicator measures the number of GP or hospital
visits related to poor air quality per 1,000 residents by season. Conditions related to poor air
quality include:

* Asthma

= Severe hay fever/allergic reactions to pollen

= Silicosis

= Air-quality induced pulmonary and cardiovascular diseases.

These health conditions often result from fine particulates or nitrous oxides in the air from
wind-blown dust, smoke, vehicle particulates, and pollen. Further urban/residential
development will likely increase particulate pollution as construction and earthworks increase
windblown dust, particularly during dry conditions, the number of domestic fireplaces will
increase, and further urban/residential expansion will likely lead to more transport emissions.

Relevant ecosystem service-wellbeing relationships
‘Air quality-related GP or hospital visits’, as a benefits indicator, is relevant for one prioritised
ecosystem service and wellbeing relationship, shown in Table 3.19.

8 https://www.gldc.govt.nz/services/water-services/water-supply/water-restrictions
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Table 3.19: Prioritised relationships applicable to the ‘air quality-related GP or hospital visits’
(benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service benefits | aspect indicator

Air quality Health Benefits Reductions in air quality can lead to more respiratory
ilinesses and issues, including asthma and allergic reactions
to pollen.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
= Local GP clinics may hold data on air quality-related patient visits. However these clinics
have not yet been approached about whether this information is collected or could be
shared.

= Data via StatsNZ may also be available. Access to this StatsNZ data requires a formal
agreement with StatsNZ and access to a StatsNZ data lab.

* While data could be collected annually, these data would need to be disaggregated
temporally to pick up seasonal issues such as increases in asthma due to seasonal
pollen peaks.

3.14 Search and rescue operations

The ‘search and rescue operations’ indicator measures the number of LandSAR callouts,
coastguard callouts, and locator beacon activations in the Lakes Area per 1,000 residents each
year.

Further urban/residential development may lead to higher rates of search and rescue
operations as it increases the proportion of the resident population with limited experience of
environmental risks in the Lakes Area. Urban/residential development may also lead people to
undertake leisure and recreation activities in more remote and potentially more risky
locations, which could increase the need for search and rescue operations.

Relevant ecosystem service-wellbeing Relationships
‘Search and rescue operations’, as a benefits indicator, is relevant for one of the prioritised
ecosystem service and wellbeing relationships, shown in Table 3.20.

Table 3.20: Prioritised relationships applicable to the ‘search and rescue’ (benefits) indicator

Ecosystem Wellbeing Type of Relationship description

service benefits aspect indicator

Recreation & Safety & Benefits Greater numbers of residents and visitors can increase
ecotourism security safety and security risks from recreation and ecotourism

activities as people take greater risks to find uncrowded
spaces, including hiking and climbing in more remote
areas, skiing on more risky terrain, and hunting on private
property or outside allocated blocks.

Source: Wanaka Lakes ES-WB indicators dataset
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Data availability
=  Thereis no disaggregated data publicly available on search and rescue operations for
the Lakes Area

- National data on search and rescue operations is available from LandSAR and the
Coastguard. This information could potentially be disaggregated. These
organisations have not been approached about the ability and willingness to
provide statistics

—  Locator beacon data is also available from https://beacons.org.nz/faa/

- It would be useful to collect data on a seasonal basis to account for changes in the
rates of callouts in the Lakes Area during different seasons.

3.15 Erosion-related track closures & maintenance costs

There are two erosion-related track measures:

1) ‘erosion-related track closures’ which measures the number of walks and tracks closed
due to track erosion. It can be measured by the number of track closure days recorded
due to track erosion per year.

2) ‘erosion-related track maintenance costs’ which measures the annual track
maintenance costs to fix eroded areas and slips. These costs may increase with
continued urban/residential development if this leads to greater track use or changes
to runoff and stormwater flows.

Continued urban/residential development may increase track erosion problems from any
increase in the number of people using tracks and/or potentially though changes in runoff and
stormwater flows from development activities.

Relevant ecosystem service-wellbeing relationships
‘Erosion-related track closures and maintenance costs’, as a benefits indicator, is relevant for
one prioritised ecosystem service and wellbeing relationship, shown in Table 3.21.

Table 3.21: Prioritised relationships applicable to the ‘erosion-related track closures (benefits)
indicator

Ecosystem Wellbeing Type of Relationship description

service benefits | aspect indicator

Erosion control  Safety & Benefits The erosion control provided by ecosystems can provide
security safety and security benefits for recreational users of public

walking and biking tracks.

Source: Wanaka Lakes ES-WB indicators dataset

Data availability
= There is no known data available online on erosion-related track closures. However,
DOC, QLDC, Bike Wanaka, and other track managers are likely to have maintenance
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records that could be accessed. The availability of this kind of data will need to be
explored.

= |deally, this information would be collected at least annually. However,
seasonal/monthly records may also be available.

i} Data collection synergies for
populating indicators/measures

In Section 3, surveys were proposed as a method to collect the information to populate several
indicators/measures, particularly those related to human perceptions and experiences. These
surveys covered both visitors to the Lakes Area and residents.

For efficiency purposes, survey instruments can be designed to collect the data needed for
several indicators at the same time. This could be done when developing a targeted visitor
survey and a targeted resident survey. The residents' survey could be undertaken in
collaboration with QLDC and/or ORC utilising their rates database. Visitor surveys could be
undertaken with tourism providers, tourism industry groups such as Lake Wanaka Tourism, or
directly via survey enumerators at key sites.
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