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Climate changadaptation andhitigation isthe largest challengeeople will face irthe coming dec-
ades

Climate changempactsinclude sea level risancreased global temperaturaacreasedextreme
weathereventfrequency and ecosystem degradation.

This researclinvestigateswat tri als and experiments could be
Corridor to contribute to climate change mitigation and adaptation, anthesgcanbe enabled
Literature focugeson naturebased solutionsith fewertechnological solutions

Frameworksare useful to ensure equitablendingallocation Theyneed to be robust for the coming
decades and provide holistic outcomes.

Effective engagement with stakehold@argolves consultingdiversegroups,conducting semstruc-
tured interviewsand communicating knowledge with frameworks.

We usedstakeholder interviews tonderstandcommunitygrougs and specialigs views. Semistruc-
turedinterviews enabledopen conversations to gaimsights

We usditerature to perform secondary data analysis on experiment Tddasllowed us to understand
what had already been domedwhat gapsxist

We developed &ameworkfrom literaturethatdiscussedhe structure anaverarching outcomes. We
thenrefinedthe frameworkbasedn stakeholder opinions and experiences

In thestakeholdeimterviews riparian plantingand wetlandseceivedhe most support, and sustainable
housing had controversial opinioridéew experiment ideaandbarriers weraliscussed.

We developed five case studies basedecondary data analysiedstakeholdeppinions Thecase
studieswereanalysedising theframework

We recommend wetlands incorporatipl harakeke and bothsustainableand community housing.
These casstudiesare recommended duenwltiple areas having strong expected outcomes

We do not recommend diversifying lawns due to poor expected outcomes in multiple areas.

The frameworld #mitations were layoutits technicality and the required knowledge for the inputs
section.

We suggest theet U k avingoLabbratorycontinues to connect witstakeholderscreats a technical
groupfor input assessmergndexpand infrastructure and governankeowledge

We recommendurtherresearch into relevastakeholdersformalising the process of developing and
implementing experiments and understandinguh&e co-governance arrangement



Climate change is a global issue that requires new tlgniin mitigation and adaptatioMitigation is
defined by the I PCC as AA human igmredneouse gae&HG n t o r
sinkd. Adaptation is defined by the | PCC asamfiThe pr
its effects. In human systems, adaptation seeks to moderate or avoid harm or exploit beneficial opportuni-
ties. In some natural systems, human intervention may facilitate adjustment to expected climate and its

e f f eTheast 00 kAzan River Corridor (the Corridor) has the potential to contribute to After the

2011 Christchurch earthquakes, areas irCiwidor sunk by upto 1.5 metreet Uk ar o Li vi ng Lab
2022. In thecomingdecades, urban areas worldwide mredicted to experience similar conditions due to

sea level riseHopkins et al., 2015)This researchtherefore investigates what trials and experiments can

be pursued in the Corridor to contribute to climate change mitigation and adaptation, anddsogathbe

enabled. It aims to develop a decisioaking framework foclimate mitigative and adaptative projects;

provide experiment ideas that could be implemented in the Corridor; produce a map visualising suitable
experiment locations; and idéfgtbarriers to participation and suggest howdhe U kLavingd_aboratory

(the Living Laloratory) can provide solutions. This sets the foundation for experiments to be planned and
conducted, contributing to local, national, and global clirchtnge responsd3efinitions for terms used

in the reportre inAppendixC.

To understand thgrevious work on the topic, five sahemes wereesearched.

Climate Change Vulnerability

We researchedlimate changémpacts, thea r ewallbegabilitiesandthear eads mo sdimateoncer n
change impactddentifying the effects which threaten the area nwsiblesadaptation and mitigation

strateqy prioritisation One climate changenpactthat poses risk for th€orridoris sea level rise (SLR)

Thereis no definitive figure for predicted SLR around New Zealandbipeompaing figures from differ-

ent studiesye concluced that SLR could be anywhere between 0.5m and 2.2m by i08, 2011)
Additionally,a 1i 2-degredéncrease will be produced by fewextremdy cold daysand an increase in days

of hotter maximum temperaturésO 6 D o n n e This creaie9tlde TFopndatiorrfan increase in extreme
weather eventwhichleadto increaseaxtreme evenfrequency suclasflooding, longerdroughtperiods,

tropical storms, and coastal inundation (Hopkins et al., 2015). Rising temperatures are expected to increase
flood risk byup to 4 times by 2100, due to climate charyevarmer atmosphereolds more moisture,

therefore, an increase in temperature is |ikely t
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Climate changencreasegcosystenvulnerabilityandcausesleaeasing water qualitfResearch hasund

that the projected rates of climate change and its associated effects are very likely to exceed evolutionary
adaptatiorratesin many New Zealand speci@Stzharris,2007) Climate changempacts orecosystems

are likely to include habitat fragmentation and Ig3ise, 2011) andthis is likely to limit species migration

in response to shifting climatic zones, which will ultimately leadetclinng numberterrestrial and aquatic
speciemumberg(Fitzharis, 2007) A reverberation of increased precipitation is that it will have adverse
effects on surface water quality due to the potential to increase sedimentation, river erosion and turbidity
and nutrient runoftO’'Donnell, 200Y.

Existing Living Laboratories and Experimentation

This literature reviewesearchegast studies done on living laboratories and the innovation within these
for climate change mitigation and adaptation. Multiple studies disdusisan green spaéesooling ability

to mitigaterising temperaturand floodingeffects ((Kim, 2021 Giannakis et al., 2036Additionally, com-
plexifying urban lawngmproveheat mitigation(Francoeur et al., 2021Currently, theCorridor is main-

tained and mowed regularly, howeveire researchindingshighlight that increasing plant structural com-
plexity and/or diversity increased heat mitigation, increased biodiversity, and delareasigg emissions
(Francoeur et al., 2021). Increased biodiversity and ecosystem services increase urban dweliemsgwell

and climate changeesilience(Pedersen Zariteal., 2022). In Pedersen Zari et al., 2022 article, climate
adaptation and mitigatiosolutionsincorporate parks, urban wetlands, and green roofs. Additional innova-
tive solutions discussed were rainwater harvesting systems, solar panels, ripariag, gesdim corridors,

green roofspio-retentionsystems (such as rain gardens), trees, and swales, detention basins, retention
ponds and wetlands (slow water, store and treat runoff while draining it through the site and encouraging
biodiversity) (Kabisch efal., 2017). This highlights past studidscus on naturdased solutions within a

river corridor environment. It would be beneficial foistetudy toinvestigatemore diversesolutions

Area Relationships

We researchedow relationships withirthe Corridothave changed overtimMUo r i w@ed dlk atr oe as a
source ofmahinga kaibeing rich with wildlife It was visited seasonally to gather and preserve (Bed

generate Christchurch, 2019he are® mana whenua isapuN g U i TT Ohuriri and the
Ng Ui .Nq@biu aifna tormaintain the area through indigenous riparian corridestore mahinga kai

to recognsecultural and heritage values, regtecosystemsandenhane biodiversity(Jenkins, 2017).

In 1851 Europeas settlad along the Corridgrdeveloping land into housindRegenerate Christchurch,

2019) The 20112012 earthquakes caubarge scaleliquefaction andand subsidence; in some areas up
4



to 15 metres (Hughes et al.2015) This led to602 hectarebeing redzoned causing thousands leave
their homesWhenimplementingnnovative ideashese experiences should be considered.

Stakeholder Engagement

We reviewel methods for engaging stakeholders effectively. fedings include the need to understand
existing area plans (Regenerate Christchurch, 2018).iteratureemphasises includindiversestake-
holdergroupsin consultation, such as residetlanaWhenua infrastructure providers, technical special-

ists, the pivate sector, and NGOs. Those marginalized should be actively included in consultation and
planning, to reduce community resistance (Simon et al., 2019). Outlining climate change effects early on
in reports engages readers (Khan et al., 2012); When uattstakeholder perceptions, sestiuctured
interviews (Simon et al., 2019) and focus groups (Afdiluet al., 2013) are suitable since they support
structured responses and discussion of other idgasying case studies to explore issues raisedakest
holders is beneficial. Finally, literature suggested using frameworks to communittat@nspecialist

audiences (Khan et al., 2013uch methods will be considered to improve stakeholder engagement.

Current Framework s

This literature reviewnvesigated current frameworks for assessing climate adaptation and mitigation.

There is a consensus that equitable and effective frameworks are neddadifgy and resourcallocation

(Coleman & Bragg, 2021; Ministry for the Environment, 2022). However, there are differences in what
areas the frameworks are designed to address and whether the focus is human or ecological (Coleman &
Bragg, 2021). Most literaturpreferredadatation frameworkover mitigation. The difference between

mitigation and adaption in the literature is due to the complexity and considerations involved in adaptation
projects compared to mitigation projects. The literaidemtified key outcome areasosial, cultural, en-
vironmental, economic, and equitable (Brechin & Espinoza, 2017; Ministry for the Environment, 2022;
IPCC, 2022; Schlosberg, 2012). Incorporafifapgatavhenua mUt a u r a n gaTiritMd\Wdai- i and
tangiprinciplesis essential for a ralst framework (Ministry for the Environment, 2022). Thamast be a

focus on providing equitable outcomes andithmeworld ability to change over time (Schlosberg, 2012).

Semi-structured interviews

The semistructurel interviewmethod was chosen tmderstandvhat community groups, council workers,
engineers andcientiststhought were the most viable and suitable experiments to be carried out in the

Corridor. An important component of this research methopaicipant selection (Cameron, 20p5Ne
5



selected individuals to interview based on their experience in thafidtdeir knowledge and involvement
in projects already taking place in t@erridor. Suchpurposive sampling allowed us to interview a wide
range ofpeople from different groups amdth different expertis¢o give us a widalatarange, whilst
sticking to our short time frame (Clifford et al., 2016).

We used this method because aun was not to be representative, as would be the case for random sam-
pling (Clifford et al., 2016), but to gain as muct
effectivesolutions Anotherbenefitis that it allows an open conversatiorheppen, rather than just simple

6yesd or O6nod )aThisgawusthe chaDae tosonsideridéaS and perspeotredmdnot

yet come across. The interview questi@iown inAppendixF, were formulated to addsemanyresearch

aspectsThis was done by breaking down the research questiademtifying what informations required

to answer the question.

Case Studies

To build oninterviewdatg potential experimertase studies were created throeghondary datanalysis
Secondary data is an essential informasioarcefor projectdike thisdue to resource limitations including
time and having an extensive area to research (Clifford et al., ZB4@@riments were selected based on
those our stadholders suggested would be masitable We researchdthe experimentseviewing and
comparing secondary data sources for a more informed afi¢ine processes and resources required for
the proposed experiments.

The Framework

Developingthe framework, we drew from a variety of literature including IPCC reports, the New Zealand
Adaption plan, theg Uk ar o Av o n RRdgeneetion Rlafihe Reigaheration Plargnd theNgai

Tahu vision 2025. The literature informed us on what is dedlin frameworks and how they are useful.

We selected the overarchingtegoriegor both outcomes and inputs as seeRigure 1 we brainstormed
potential outcomeso provide an example for users as seeAjpendixD. These outcomes are based
mostly on information from th&daptatiorPlan andRegeneratiofflan.When consulting with stakeholders

we asked for feedback on our framework. Stakeholders added to our example outcomes any overarching
areas. Thegommented on the framework bewigually complex which led to ugeatingasimpler frame-

work as seen ifrigurel.

To analyse case studiewith the frameworkwe created a table. The taldetlines strengths in eacbate-

gory, then improvements or further considerations in eat@ory. Basedon this, a number between one
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and five was generated to show #ignmentwith eachcategoryandvisualisedn radar charts. These were

usefultoolsto further ourqualitativeanalysis as they provided a quick strengirerviewanda comparison

between projects on overall strengttowever, his analysis is subjectivendnumericalalignment toout-

comes caichang. We recommend that the outcomes are addressed before moving on to the inputs section.

If the outcomes are not strong enough, a dectsmuldbe made to improve the outcomesthe experi-

mentis dropped The inputs sectiomwasfilled out using knowledge from literature and stakeholder inter-

views. We recommente Living Laboratorysupportscommunity groups through the input procesth

a technical group or targeted consultation.

Area Mapping

INPUTS

EXISTING KNOWLEDGE

GOVERNANCE

SOCIAL
INFRASTRUCTURE

PHYSICAL
INFRASTRUCTURE

FUNDING

OUTCOMES

ADAPTATION &
MITIGATION

SOCIAL

CULTURAL

Figurel: Simplified version of the
decisioamakingframework

ENVIRONMENTAL

ECONOMIC

EQUITABLE OUTCOMES

Understandig experiment feasibility includes identifying suitable areas to conduct them. This is included

in the framework through the inputs section: physical infrastructure. In the suggested dwuelsion pro-

cess, the technical group will have this responsibiagy they will have resources and knowledge of the

areaods

physical

¢ h a rwe tovke simptified appsoach. WVe visited thé Gorridoets e a r ¢

identify existing land uses and availabfgces andompared this to the Regeneration Plan.



From the interviews and secondary datelysis we foundseveralpatential experimentsandsignificant
evidenceo support the. Wefound a crossectionof stakeholder opinionahich informed our analysis.

Stakeholder interviews Summary

Eight experiment ideafsom existing knowledge and literatureerepresented in thstakeholder interviews

to gatheffeedbackrom peopldanvolved in the Corridor. Riparian planting and wetlands received the most
support, howevethere was reservation from a surface water engineer around riparian planting decreasing
floodplaineffectivenessThis was the same fplJharakeke with additional concerns aroundghediwc t 6 s
commercial feasibilityHowevet in generalpUharakeke was supported. Thererecomments on ensuring

these naturpased solutionsespond to tidal inundation amdaline environment.

Complexifying lawns was deemed a less effective strategy asagtienswere thought to use space and
resourcedetterandunmaintained lawns could be a fire haz&alar paneluse was supported when com-
bining it with housing or green roofs, howeyveonments were made about the missed ecological and
tourism benefit®f usng spacen the Corridor. Finally, flood-resilient and energgfficient housing was a
highly controversial experiment. Some stakeholders mentioned the relui@ahoasingto bebackin the
redzone, especially regardirtgi s e X p esensitivity totp@\wousedzonehomeownersHowever,

there was more acceptanadenincorporatng it with educaional opportunities

New experiment ideas from stakeholders were discussed including active transport, bees, aquaculture
nurseries, food forests, seaweed nutrient reduction, andpofoddiction Barriers preventing involvement

in projectswere identifiedasgovernance, leasgquisition bureaucracy, funding, and tinBo encourage
peopleto get involvedstakeholders suggested having a fundipgendix developing dollowableframe-

work, developing synergies between the projects, and hglobgl consent for th€orridor.

From theinterviewresults interviews and secondary literatanalysiswve investigatedive different inno-

vativeidess 6 f e aisingdase ktudiegndframeworkanalysis TheseincludeWetlands, Diversifying

| a wn sarakeRelJSustainable housing, and Community Housing

Case Studies for Experiment Outcomes

Wetlands and Riparian Planting
One experiment that was further investigasaéstoring wetlands and riparian aréage t | drantewodk

analysisyielded the results shown Figure3. Thisillustrates that wetlands and riparian planting strongly



address adaptation and mitigation, and environmental outcomes, holaekef,economic outcomeso
further considerations would be needed in this area.

This experiment has mitiga® and adafative potentialand scored highly in this categokyetland resto-
ration and enhancemegutebeneficialfor mitigative carbon sequestratiqgidhikar et al., 2009)Wetlands
arevery effective forthis due to their high biodiversity and having the highest soil carbon density of all
land-based ecosystenfg/ere et al., 2019)Wetland adaptation properties include providing resilience to
hazards such as flooding, storm surge and coastal inunditbisch& Haase, 201) Restoring these
biodiverse areas is an ideal natbasednitigativedue to their pollutant fixation and flood water retention
properties which is particularly useful along the Corrid@urley et al., 2012)Restored and maintained
riparian zones increase bank stability and reduce erosioaalrdnoff which is importantiuringclimate
change induced extreme events that putGbgeidor at risk(Soeter, 2020)Riparian planting mitigate
flooding andstorm risksby enhancing riparian zone resilience and, therefore, padtextiver and fresh-
waterecosystenmealth.As seen irFigure3 this experimenscored moderately high thesocial cultural

and equitable outcomes categoyiast low in economic outcomes. The reasons as to why these scores were

given are explained imablel in AppendixE.

Wetlands

Adaptation and
mitigation

Equitable outcomes / \\ Social

\
Economic "\ / Cultural

Environmental

Figure2: Radar chart illustratinglignment of the wetlands and riparian plar
ing experiment to the outcomes of the framework



Diversifying Lawns

Diversifying lawns is anothezxperimentwe investigated. This is essentially letting nature take piath

rather than maintaininthe lawns Research®wsthat maintaining lawnkads to an increase in harmful
environmental impacts, @uding increased carbon emissions, suppressing plant growth, increased soil tem-
peratures and harmful effects on soil microbestdadiversity(Shaiyen, 2016)Thereforediverse lawns

in theCorridor would help mitigate climate change by reduddtdGs improving plant quality and growth

an create habitat for native wildlife and exotic and native plant sped@gendixE, Table 4 discusse

how this case study aligns withe frameworkWhenassessing diverse lawns against the framework, it
strongly aligns with environmental outcomes. However weakly algtis all other outcomes, such as

social,economigand equitablgas seen ifrigure 3.

Diversifying lawns

Adaptation and
mitigation

Equitable outcomes Social

Economic Cultural

Environmental

Figure3: Radar chart illustrating alignment diiversifying lawngxperiment
to the outcomes of th&amework

PUHarakeke

A PU Ha r bakakekgeomiman fag) plantation (Department of Conservation, n.d.). A Wellington
based group is current | jarakekerardbiildirgy orte ;mto theComdotithaa T e
option with the potential to improve cultural, environmental, social, and economic agdowas tradi-

tionally used for qualities such as strength, softness, durability, ease of extraction and mukpuitire)
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(Scheele, 2005). It was used for clothing, baskets, wound dressing, and internatiorediandcare Re-
search holds national collectionswfique cultivars and distributes plants to weaving groups and marae
throughout the country (Department of Conservation, n.d.).

Conductingframeworkanalysis pU  h a r strdnglykaigns with cultal outcomes anéconomicout-
comeslt moderately aligns with social outcomeavironmental outcomeandequitable outcome3hese
results are visualized in Figude The reasoning behind these alignmesta AppendixE, Table?2.

The experiment weakly aligns with adaptative and mitigative outcomes (scoring 2.5). Harakeke can be
beneficial for adapting to climate change, as iesilient toalarge amount of silt deposition during storm
events (Gisborne District @acil, 2022). Ben Scales, CEO of KiwiFibre, states tlmbkekeuse as an
alternative to carbon fibre involves 85% less carbon emission (Standing Room Only, 2022havdlkibde

is commonly used for river restoration and biodiversity, little resdafolund onha r a k ditea darbon
sequestration abilities. However, growth could take place in wetland areas, providing biodiverse areas with
great carbon sequestration effects. The major adaptation drawback, suggested by Da@thiistidgrch

City Council (CCC), is the tendency for stems to block flood plain water flow. This interrupts other adap-

tative initiatives.

Harakeke

Adaptation and
mitigation

Equitable outcomes Social

Economic Cultural

Environmental

Figure4: Radar chart illustrating alignment of théarakekeexperiment to the
outcomes of the framework
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Sustainable Housing

Housing has numerous environmerahllengsincluding excessivenergyconsumption, resource deple-
tion, andenvironmentapollution (Roufechaei, et al., 2014). Housing design and constryttierefore
play a major role in mitigating climate change. In addition to this ptikding planning must account for
projected climat changeffectslike sea level, storm frequencies, and temperature and ranfiedmeso

supportclimate changadaptation

Firstly, passive housing is a technique to imprave o u sreefpy efficiency and decreassing temper-
atureeffects A passive construction has a highly insulated, airtight building enveldpeh usesan air-

to-air heat exchanger for space heating and ventilation (Walliser et al., @0b2paints, and solar thermal
panels (photovoltaicsjtuated on the ro@lsoincreaseenergyefficiency. The buildingthereforerelies on
electricity (as opposed to gas or oil) from the renewable electricity generated from the solar panels (Kinnane
et al., 2016).

Green roofsare commonly discussed in literatur@herebya roof islaid with soil and planted to help
insulate the house, decrease cooling demands, reduce pollution anduWaaoffphotovoltaiegreen roofs
(using the two systems together on the raafjeaseea ¢ h  oftinbtiens Gdar panels and green roofs)
with cooling and shading effects (Catalbas et al., 202bpdresistant buildings weriavestigated with
solutions such as having a mdtory house with the lower story being able to take oemat being built
with flood-resistant materials such as hempcrete or recycled pléStigib,et al.,2014.

AppendixE, Table3, discussesow sustainabldousingaligns with eaclirameworkcategory Theexper-
i me rabilify o address climate change adaptation and mitigation scored aeken ifrigure 5,due to
the multiple areas innovative housing addresses including energy consumption, flood resilience, sea level
rise, and energy efficiency (temperature). Environnagick equitabl®utcomesscored highlySocial out-

comes scored in the midnges with a a&ndcultural and equitable outcomes scored lower

Sustainable Housing

Adaptation and

mitigation
AN Figure5: Radar chart illustrat
Equitable outcomes £\ Social ing alignment of thesustaina-
/ ble housingexperiment to the

/ outcomes of théramework

Economic N Cultural
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Community Housing

With the potential fohousingredevelopment in th€orridor, there are social innovations thaatconsid-
eredbeneficialto communitywell-beingand resilience and provide climate adaptation benefits. These in-
novations includeoc-operative housindazard fundlevelopmentactive transpomptions, andnicrogrids

These ideas are experimental because they have not been explored in a New Zealand trontirbat
north. Duing stakeholder interviewthere has been a divide between community groups and professionals
on housingHowever, when we clarified that the housing would be experimental and not just subdivisions

community members were more onboard with the proposal.

Frameworkanalysiswas applied to this experiment, shown in fallTable 5, in AppendixE. All these
ideas provide climate adaptation as they increase community and infrastructure re3itisraiéws them
to adapt to risks such as increasgtteme weatharventfrequencyandtemperature changélsamb et al.,
2022; Anderson, 2022Hazard funds, active transport and microgpids/ide mitigation by reducing emis-
sionsin thetransport and energy sectofisoetse & Rietveld, 2012; Papageorgiou et al., 2020grefore,
mitigation and adaptatioareranked four As seen irFigure6 adaptation and mitigation, social, and eco-
nomic areascoredhe highest athere are morpositiveoutcomes expected in thesategoriesEnviron-
mentaland equitable outcomes scored moderatepoagiveoutcomes are expected in thesgegoriedut
there is also potential for some negative imp&atdtural scored the lowest as some ideas arasnetevant
culturally so there aréewer expected outcomebigure 6 shows that holisticalljcommunityhousingis a
good option for thé.iving Laboratory

Community housing

Adaptation and
mitigation

Equitable outcomes Social

Economic 4 Cultural

Environmental

Figure6: Radar chart illustrating alignment of tleommunityhousingexperi-
mentto the outcomes of the framework
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Experiment Inputs
The inputs sectiorequiresknowledgeof existing experiments and knowledge, social infrastructure, phys-
ical infrastructuregovernanceandfunding SeeAppendixD for example considerations within eacd-

egory. Mostexperiments considereédquire similar inputd/Ve discuss known existinigputs which should

be expanded on by those with more teéchirknowledge

Existing knowledge is what we have gained from our case studidisematlirereviewand exists through-

outthe communip ar t i cul arly mUt auranga MUor i

There is a lot of existing physicalfrastructurefrom before theearthquakesThis includes underground
services such as sewage, stormwalénking water pipegower cables, and fibre cables. The underground
infrastructure istill in use today. Overground infrastructure includes the road network and pesarih
other electricity infrastructuré&some roads are still in use such as state higdawhile othersareonly

open to foot and cycle traffiéll the electricity gird components are still live and used.

As a result of the research and the intergi¢hrat were conducted, a list of organisations who in the past or
are presently carrying out projects and initiatives in the area was complied. This is li&mgaeimdix A
these groupsan be used as inspiration, contaatljicesourcesand partnerships for those wishing to carry
out future experiments This Appendixwas created based on information shared in the-seodtured
interviews as well as from additional reseaf@thersccial infrastructure includes technical specialists and

professionals whoanprovide advice.

Thered-zonedCorridoris currently being transferred @CC ownership from_and and Information New
Zealand.The governance structure currently requires several formsfitedeout to lease the lan@here
is a developing cgovernance arrangemehatwill be put into place soolfsome experiments may require

consenfrom CCC and Environment Canterbury.

There are many funding avenues available depending on the intention for projects and any outcomes they

may produce. There is a funiist in AppendixB.
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By comparing each experimentds success agaenst
can makeecommendations to thaving Laboratoryon potential experimentés seen irFigure 7, wet-
lands,sustainable housing, and community housing havsttbagest holistialignmentto the outcomes

Based on this we recommepdraiing wetlands sustainable housing, and community housititharakeke

however haanoderate alignment with outcomes and diversifying lawns has poor alignment with outcomes.

Therefore we do not recommend diversifying lawns duetheir poor expected outcomespweverpU

harakeke could be incorporated into wetland areas to promote and enhance mahinga kai

Adaptation and
mitigation

Equitable outcomes Social

Sustainable Housing
Wetlands
Harakeke

Community housing

Diverse lawns

Economic Cultural

Environmental

Figure7: Radar chart illustrating comparisons of experiments against each other in terms
alignment to outcomes

Limitations in our framework were identified from carrying out the case studiesta@ewholdemterviews.
Stakeholders were confused about what the inputs secti®itrying to achieveandwe founddifficulty in

fill ing this sectiorout when completing the case study analysigitionally, stakeholders were unswoe
what to consider for each categoFhisled us tomaking a resource of examples for users seépirendix
D. Forthe inputs we are making some recommendations tbivirey Laboratoryaboutthis sectionLim-

itedaccess tgpatial landuse and flooding dateduced ouability to conducspatial analysid-urthermore
theword count was a major limiting factoas we had t@addcase studyeasoningo AppendixE which

PN

affectsther e p dlomt. 6 s
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Experiment Locatio ns

There are many suitable areas for theggerimentsvhich align with current area plansSloodresilient

housing should be in floedrone areas. Bexley is one such area, with regular surface water flooding. Fur-

ther research and surface water mapping would identify other such areas. Community housing experiments
could be closer to the city. TRegeneration plan hagveralkrial housing aream these two experiments

can be incorporated int¥Vetlands are suitable in flogatone areas too, Bexley, the eastern reaches, and
HorseshoeReachare all suitable nd al i gn wi t h t h earalRlkedoesnot thrve in on Pl a
consistently wet areas but can be integrated into proposed mahinga kai exemplars in the eastern reaches,
and around wetlands in horseshoe reach. It would need to be accessible to those wanting to use it, with
other surrounding améies such as gathering areas, public restrooms, and security meSsefégure 8

(map) for potential locations.

Pa Harakeke +
gathering area

Flood
resilient

Wetlands housing

Wetlands

Flood
resilient
housing

LEGEND

Red Zoned area

Regen plan trial
and edge housing

Figure8: Map of proposed locations of experiments along the river corrid
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Living Laboratory Recommendations

TheLiving Laboratorycansupport furtheideaexploration andmplementationFirstly, we suggestden-
tifying relevant stakeholders aedgadng further with them. The lab could act as alggiween for stake-
holders,experts,and government associationhis would benefiexperiment outcomes asiihproves
relationships which coulihcreaseexperimenimplementationSecondly gather a technical group of spe-
cialists and professionals in various fields to furthesthie u fegsibikty. This would give the lamformed
advice on how to move forward and implement experiments. Firedpand on the input processes that
exist and identify what inputs need to be developthy barriersweresuggested by stakeholdeetated

to this.We suggest qoviding access to grant resourdessupport fundingresources for filling out land

use applicatinsto reduce timespent on paperworlandgovernance structure advice

Further Research

Further research caupportexperiment imgmentationFirstly, we suggestdentifying all stakeholders

who may have an interest in the experimelRtsmalisethe process of developing experiment ideas, how

the analysis using the framework will proceed in a professional setting, and how the experiments can be
implementedCreateland useflooding,andunderground infrastructumaaygs to communicate suitable ar-
easeffectively tostakeholdersUnderstandhe developing cgovernance in the area and how this could

impact our results. Finally, investigate the feasibility of stakeholder ideas using the $echpaticess.

From our researciind analysisverecommengbursuing wetlandei t h pU har a kaadkbeth i nc or p
sustainableand community housingn the locationsoutlined on themap inFigure8. These experiments
requirefurther developmenbeforeimplementationOur recommendatiorgre based on data frostake-
holderinterviews secondary data analysend ourvalues However thesearestill reliable, based on the

wide researctscopeandstakeholdeand literaturadiversity.

Throughout our projecive had a considerable amountsafpport We thank our community partner, Rob

Ker r fr om LivilgéabeeatddyKoa hisdirection We thank our supervisor Sally Gaw from the
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University of Canterbury for advising u#/e acknowledge the community members who providémi-in
mationin stakeholder interviews. This includes Bebe Frayle from the Dallington Residents Association,
David Little from CCC, an ENGEO representativBurface water engineer Tom Parsons, Roz Rolls from
Edible CanterburyJohn ReigdEcologist Shelley McMurtrie, Tony Moore fro@CC, and Vicki Buck from

the Climate Action Campus. We thank them and all otherthé@rwork in the Corridor.
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Name

Mabhi

Location

Radio controlled trucks

A group has built a temporary track for

their radiecontrolled trucks and diggery

Bordered by Anzac Drive, New

Brighton Road and Brooker Ave

East x East This 9ha area in Burwood features a | Bordered by Anzac Drive, New
range of public activities including Brighton Road and Brooker Ave
Learn to Ride track (pictured), sports
fields, pump track, and a nit®le fris-
bee golf course.

Beehives Beekeepers are using the tashe with Dallington, Riverlution

its abundance of fruit trees to strengthd

thelocal bee population.

Richmond community Gar-

dens

Garden of Curiosities, Matariki in the

Zone, Riverlution Community Hub

Avebury House, 9 Evelyn Couzin

Drive

Life in Vacant Spaces

Memorial Garden, East x East Games

Projects over multiple locations

Avon & karoForest Park Inc

a communityled vision to transform the
city to sea corridor into a vibrant native
forest park along the Aveget Uk a r
River. Work is currently underway to
turn Brooker Reserve into a forest and
wetland park. Schools and communiti¢]
take part in working besto plant and

maintain native vegetation.

49A Surrey Street, Linwood

Greening the Rubble Trust

Three Tree Platforms

Projects over multiple locations

Avebury House Community

Trust

Heritage and Arts Trail

Avebury House, 9 Evelyn Couzin

Drive

Riverlution Tiny House Vil-

lage

Tiny House Initiativesthe Funghi Farm,

offers bookable spaces for organisatio

46a Vogel Street
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rooms.

and includes an outdoor space, comp(

room, kitchen and multiple meeting

The Barkery Christchurch
Limited

New Zeal andbés fir

395 New Brighton road, Christ-

Ao Tawhiti Unlimited Discov-

Climate action campus

44 CowlishawStreet, Avonside,

ery Board of Trustees Christchurch
Canine Neuro Park Trust Canine Neuro Park Bexley
Dallington Residents Associa] Glenarm Gardens Dallington

tion

Eco-Action Nursery Trust

Tree plantings, school programs, Eco

Action Nursery and Revegetation Projd

Normans Road, Strowan, Christ-

Name Who Eligibility Purpose of the fund
Christchurch Biodiversity| Christchurch An applicant must be a legal To protect areas of significan
fund City Council entity with the capacity to cor ecological value on private
tract to the Council: land within the boundaries of
Christchurch City Council;
https://ccc.govt.nz/cul- To support and encourage in
ture-andcommunity/com- i In(?ividual tiatives that protect and en-
munity-funding/christ- - R -n anga hance indigenous biodiversity
churchbiodiversity-fund/ ] -I?:Jus;?sesses on private land.
- Societies
- Universities
- Schools
- Landcare groups
Sustainability fund Christchurch - Community organisa To encourage community,
City Council tions, schools, social school, social enterprise or
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https://ccc.govt.nz/culture-and-community/community-funding/christchurch-biodiversity-fund/
https://ccc.govt.nz/culture-and-community/community-funding/christchurch-biodiversity-fund/
https://ccc.govt.nz/culture-and-community/community-funding/christchurch-biodiversity-fund/
https://ccc.govt.nz/culture-and-community/community-funding/christchurch-biodiversity-fund/

https://ccc.govt.nz/cul-

tureandcommunity/com-

munity-funding/sustaina-

bility -fund/

enterprises and busi-
nesses can apply to
this fund.

Applicants must be a
legal entity registered
in New Zealand, such
as an incorporated s(
ciety, charitable trust

or limited liability

business projects that help
meet our climate change ob-

jectives and targets.

company.
Red Zones Transitional | Christchurch This fund is open to To provide support to project
Use Fund City Council individuals, commu- and events which help creatg
nity organisations activity and vibrancy in the
and social enterprise redzone areas, ahead of
https://ccc.govt.nz/cul- longerterm regeneration. Thi
tureandcommunity/com- includes the Corridor
munity-funding/red Te Tira KOhik
zonestransitionaluse established to provide advice
fund/ and recommendations to us
and the Council on applica-
tions for temporary landse
initiatives.
Strengthening Communi-{ Christchurch You must be able to This fund supports commu-
ties Fund City Council demonstrate that you nity-focused organisations
are a sustainable, whose projects contribute to
stratgic, community the strengthening of commu-
https://ccc.govt.nz/cul- focused group with a nity wellbeing in the Christ-
ture-andcommunity/com- significant presence church city area.
munity-funding/scfund/ within the commu-

nity.

RUt U Founda|RUtU Fol Funding is available This fund supports projects,
for nonprofit organi- programmes or services in-
sations including in- volving people in actions ben|

f Learn corporated society, efiting our natural environ-

ment
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https://ccc.govt.nz/culture-and-community/community-funding/sustainability-fund/
https://ccc.govt.nz/culture-and-community/community-funding/sustainability-fund/
https://ccc.govt.nz/culture-and-community/community-funding/red-zones-transitional-use-fund/
https://ccc.govt.nz/culture-and-community/community-funding/red-zones-transitional-use-fund/
https://ccc.govt.nz/culture-and-community/community-funding/red-zones-transitional-use-fund/
https://ccc.govt.nz/culture-and-community/community-funding/red-zones-transitional-use-fund/
https://ccc.govt.nz/culture-and-community/community-funding/red-zones-transitional-use-fund/
https://ccc.govt.nz/culture-and-community/community-funding/scfund/
https://ccc.govt.nz/culture-and-community/community-funding/scfund/
https://ccc.govt.nz/culture-and-community/community-funding/scfund/

Participate
Support

Connect

= =4 -4 =

Sustain

https://ratafounda-

tion.org.nz/en/funding

associations or orgar
isations, charities ang
not-for-profit educa-

tional institution.

Projects that aim to develop
knowledge and skills through
Environment Education or
sustainability programmes to
bring about positive environ-

mental change

Community Organisation] Community Organisations requesting COGS provides grants to ngmofit
Grants Scheme (COGS) | matters COGS grants need to show | community groups and organisations
how their communy-based delivering communitybased social ser
services or projects will con- | vices, projects and events. Grants arg
https://www.communi- tribute to: oneoff contributions for:
tymatters.govt.nz/commy - encouraging partici- - the running or operational
nity-organisationgrants pation in communi- costs of organisains that
scheme/ ties provide communitybased so-
- promoting commu- cial services
nity leadership - community development
- developing commu- costs, such as hui, training,
nity capability planning, evaluation and faci
- promoting social, itator fees
economic and cul- - community projects or event
tural equity, or costs that:
- reducing the down- - encourage participation in
stream social and communities
economic cets to - promote community leader-
communities and ship
government. - promote social, economic an
cultural equity.
Community and Volun- | Community Requests must align with 1 o - The fund provides grants to
matters the following 4 prioritiego be not-for-profit organisations

teering Capability Fund

considered for funding:

- sector leadership

for services and projects that|

improve leadership and
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https://ratafoundation.org.nz/en/funding
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https://www.communitymatters.govt.nz/community-organisations-grants-scheme/
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https://www.communi-

tymatters.govt.nz/commgy

nity-andvolunteeringca-

pability-fund/

- volunteering

- organisational capa-
bility (through intern-
ships)

- youth worker train-

ing.

strengtlen the capability and
capacity of N
verse community and volun-

tary sector.

Community Environment
Fund

https://environ-
ment.govt.nz/whayou-

cando/funding/commu-

nity-environmentfund/

Ministry for the
Environment

Currently not accepting appli
cations but may repen in the

future

The Community Environmen
Fund empowers New Zea-
landers to make a positive di
ference to the environment. |
supports projects that
strengthen environmental
partnerships, raise environ-
mental awareness and encol
age participation in environ-
mental initiativedn the com-

munity.

Lottery Environment and
Heritage Committee
Grants

https://www.communi-

tymatters.govt.nz/lottery

environmemandherit-

age/

Lottery NZ

The progct must be aimed at
achieving at least one of the

following:

- protect and restore
habitats and ecosys-
tems for native plantg
or animals

- protect and conserve)
native plants or ani-
mals that are rare, in
danger or at risk in
their habitats

- improve public a-
cess and information
about native plants

and animals.

This fund provides grants for
plans, reports and oradf pro-
jects that will protect, con-
serve and promote New Zea
| andés natur a

physical heritage.
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- improve public ac-
cess and information
particularly for young
people to learn about
and experience our

cultural heritage

Department of Conservaj

tion

Links to national organisations who provide funding and grants for community conser

groups:

https://www.doc.govt.nz/gehvolved/funding/othefunding-organsations/
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Adaptati on i s de fTheprecgss bf adjusteat tol aBtualGr exgected climate and its
effects. In human systems, adaptation seeks to moderate or avoid harm or exploit beppbciahities.

I n some natural systems, human intervention may f

Mi tigation i s deAfhunmaeidterventiontoheglucd tieGdlirces sr erihance the sinks of
greenhouse gases (GHGSs). §héportassesses human interventions to reduce the sources of other sub-
stances which may contribute directly or indirectly to limiting climate change, including, for example, the
reduction of particulate matter emissions that can directly alteath&tion balance (e.qg., black carbon) or
measures that control emissions of carbon monoxide, nitrogen oxides, Volatile Organic Compounds and
other pollutants that can alter the concentration of tropospheric ozone which has an indirect effect on the

climated .

Co-operative housing ia form of home ownership. Residents own a share in a company which owns the
building or land title.

Active transporerre modes of transport where somalbthe journey requires physical exertion.

Hazard fund areindependent anisationsThey oversee the funding of hazamgitigation adaptation,
and clearup. Theyare organised by areas that are deemed to have high hazard risks. Residents in these
areas pay into the fundonthly.

Mahinga Kai isabout the value of natural resources that sustain life, including the life of people.

Microgridsared e f i ned as #f A -sufficient eagygy systemithat sexvessaaliscfete geographic
footprint, such as a college campus, hospital complex, business center or neighborhood. Within microgrids
are one or more kinds of distributed energy (solar gaméhd turbines, combined heat and power, gener-
ators) that produce its power. In addition, many newer microgrids contain energy storage, typically from

batteries. Some al so now have electric vehicle c¢h

Gentrification isdefined by MiriamWe b s t @ process in \ithich a poor area (as of a city) experiences
an influx of middleclass or wealthy people who renovate and rebuild homes and businesses and which

often results in an increase in property values and the displacement of earli¢ryusugplo or er r esi de

Ecologicalis defined by MerriaswWe bst er as #fAof or relating to the e

relationships between |iving things and their env
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Carbon sequestrations def i ned by t he theRdi@onafa substahce of copceratk e (i
a reservoir) of carbon containing substances, in particular carbon dioxide (COZ2), in terrestrial or marine
reservoirs. Biological sequestration includes direct removal of CO2 from the atmosphere througdeland
change (LUC), afforestation, reforestation, revegetation, carbon storage in landfills and practices that en-

hance soil carbon in agriculture (cropland manage

Resiliencas defined by MerriamWe b st er as f a nrom dr adjust eagily to misfortene orv e r  f

changeo.

Ecological nichesdef i ned i n the Encyclopaedia of Ecol ogy s
for the position of a species within an ecosystem, describing both the raogedifons necessary for
persistence of the species, and its ecological role in the ecosystem.

Accessibilityis how easily is the site reached and how usable is it by people from different backgrounds or

with different needs and mobility. It can also imbbnature'sability to access and use the sites.

Stakeholdersre peoplewho are eitheaffected by a projeabr interested ina projector involved ina
project.

Natural and built site characteristidentifies what already exists at the site.

Underground infrastructuiiacludes three waters pipes, electricity cables, and broadband cables.
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Appendix D f framework table

A framework fi 3 nge adaptation experiments

This framework guides understanding on experiments suitable for the Otakaro Avon River Corridor, given the

physcial and social infrastructure available. This draft framework includes factors found from existing studies and

objectives, such as the Otakaro Avon River Corridor Regeneration Plan, Ngai Tahu's vision 2025, and New Zealands
Climate Adaptation plan. We hope to understand what else needs to be considerad.

Adaptation Mitigation

“Demanstrates how to adapt to the challenges and
opportunities presented by natural hazards, climate
change and a river's floodplain” - Regen

Ecological Sea level rise
dearadation

Extreme weather Temperature

events Changes/Fire

e
=
=
=l
L=

Community resilience and Supporting safe
connection communities

Community and tribal???
participation

Outcomes

Community infrastructure

Environmental

Mitigative ability: the potential amount
of carbon sequestration

If planting: see appendix ... for the best
plants for sequestration (from group 4)

Carbon Reduction

Soil carbon

Community perspectives

Impacts on neighbours Education

Sustainable economic Attracting domestic &

activity international visitors

Equitable
outcomes
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Table 1 ¥ Wetland and Riparian planting experiment tested against the framework

| OUTCOMES

Adaptation and Miti-
gation

Social

34

How the experiment ad-
dress this area

This experiment has the pote
tial for both mitigation and ad
aptation to climate change. T
mitigate the effects of climate
change, wetland restoration
and enhancement can be use
as a form of carbon sequestr:
tion. Wetlands are so effectiv
for sequestering carbon due 1
their high biodiversity and
having the highest soil carbor
density of all lad-based eco-
systems. Wetland adaptation
properties include providing
resilience to hazards such as
flooding, storm surge and
coastal inundation. Restoring
these biodiverse areas is an
ideal naturebased solution to
mitigate the effects of climate
change da to their pollutant
fixation and flood water reten
tion properties. Restored and
maintained riparian zones in-
crease bank stability and re-
duce erosion and runoff of so
which is particularly importan
when it comes to the risk of
climate change induced ex-
treme events that put the rive
corridor at risk. Riparian
planting can mitigate the risk
of flooding and storms
through enhancing the resili-
ence of the riparian zone of
the river and, therefore, pro-
tecting the health of the river
and its freshwater ecosgsts.
Restoration and creation of ri
parian and wetland areas car
provide social amenities and
create areas in which people
can gather and enjoy nature.
This would also contribute to

Improvements and | Alignment
further considera- | with frame-
tions required work
Research in to the most| 5

suitable plants for wet-

lands and riparian plant-

ing would need to occur

Root depth and structure

and depth would need tc

be considered to allow

for good soil drainage

and allowing the flood

plain to flood when

needed.

There is potential for 3
community involvement
and participation to be
enhanced by this experi
ment but it would need

to be arried out in a way



Cultural

Environmental

Economic

Equitable outcomes

community resilience and cre
ating safer communities by in
creasing resiéince to flooding
events and bringing more pec
ple in to the area and therefol
making the river corridor a
safer area for recreation.
Restoration of wetlands align!
with pre-settler past land uses
and restoring these areas
would bring back significant
Mahinga Kai sites.

This experiment would meet
the environmental expecta-
tions of the framework by en-
hancing the ecolgical value
of the area, increasing ecoloc
cal niche resilience, increasin
biodiversity and enhancing
water quality.

This project is low cost and e
fective compared to other ad-
aptation and mitigation
measures. It has the potentia
to enhance local economies
bringing more people in to the
area througlincrease amenity
value.

Eco system services flood-
ing prevention cost reduction:
Space for nature and wildlife
is enhanced by this experi-
ment. The benefits of this ex-
periment will be widespread
as the area will be able to be
enjoyed by a range of commtu
nities.

where community in-
volvement is accessible.

Consultation with lwi
would need to occup
make sure that the right
plants are planted for thy
land and for Mahinga
Kai purposes. Plant
standings would also
need to be considered.
Planting and restoration
activities would need to
be carried out in a way
that does not disturb ex-
isting ecosystems and
only enhances time, and
not taking away from ex:
isting ecological areas.
The experiment should
be carried out in a way
that ensures sustainable
economic activity where
maintenance of the ripar
ian and wetland areas is
considered in the budge

The Treaty of Waitangi
and MUt aur a
principles should be
taken in toconsideration
in this experiment to en-
sure equitable outcomes

[ INPUTS

Existing Knowledge

Social Infrastructure
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MUt auranga MU
a wealth of knowledge in this
area that can be applied to th
experiment. Wetland restora-
tion and riparian planting has
been successfully carried out
all over New Zealand.
Aspects of this experiment ar
already being carried out or
there are plans in place in the
area and this experiment cou

Which plants more suita
ble

Consideration should be
taken to nobverlap or
disregard existing plans



Physical infrastruc-
ture

Funding

Governance

increase the extent and effec
tiveness of this. Existing plan
and contacts can be used for
this.

The area already has a large
number of remnant wetlands
that are suitable for this expe
iment.

This experiment/ project is el
gible for a number of commu-
nity grants.

Potential underground
infrastructure should be
taken in to consideratior
as it may interfere with
planting activities.

Consideration should be
taken in to what consent
are required and what
kind of specialists need
to be involved in this.

Table2 f Pa Ha r akperiknent tested against the framework

tion

terial
Contributes to wetland se-
guestration

keke sequestration po
tential

River blockages, re-
duces flood plain ef-
fectiveness

How the experiment ad- | Considerations/im- Alignment
dresses this area provements required
OUTCOMES
Adaptation and Mitiga- | Low carbon alternative maj Research into hara- | 2.5

Social

They provide space for ra-
ranga r @pl (
groups), gathering, commy
nity participation, and the
education of school groupg
(Te Herenga Waka, 2022)
There is the risk only a se-
lect group maynteract

with them, so considera-
tions need to be made to
optimise engagement

Only people will-
ing/able to be involveg

Cultural

Harakeke is a taonga spe-
cies for iwi, hap, and wha-
nau. The mUt
(knowledge) around hara-
keke cultivation, anthar-
vesting is also considered
taonga (Kane et al., 2019)
The contribution towards
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mahinga kai also builds
cultural knowledge and pa
ticipation

Environmental

Roz Rolls mentioned the
biodiversity benefits, with
their attraction as a habitat
for nativebirds. Incorporat-
ing it into riparian planting
and wetlands contributes t
ecological restoration, in-
cluding countering pollu-
tant runoff (Te Herenga
Waka, 2022)

Economic

In the early 20th century,
Harakeke muka was New
Zeal ando6s bi
Producion declined due to
competition from other fi-
bres (increasing synthetics
and yellowleaf disease
(Scheele, 2005). Today, as
mentioned by a number of
stakeholders, garments,
soaps, oils, and other cos-
metics are made with hara
keke (Department of Con-
servation, n.d.). Natural
composites are also makin
a resurgence. KiwiFibre
CEO also sees potential fg
use in fibreglass replace-
ments, decking, jib board,
and the geospatial engineg
ing industry (Standing
Room Only, 2022).

From a business per-
spective, gaining pa-
tents on Harakeke use
can be difficult (RNZ).
Many techn
be patented because
the knowledge is not
new, but i
mUori, so
passed on for genera-
tions.

in future early stages

processing in NZ but

later processing over-
seas

Equitable outcomes

Allows people to gather
their own resources. It alsq
engages people with mata|
ranga mUor i,

derstanding and inclusion.

Some groups may be
excluded from product
consumption, as they
are likely to be expen-
sive (Department of
Conservation, n.d.).

INPUTS
Existing Knowledge Not much
Social Infrastructure NgUi Tahu we

ing Ranui Ngarimu, Rei-
hana Parata (Aunty Doe),
Morehu FluteyHenare and
others are recognised as
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some of the best weavers
Aotearoa (Ngai tahu)

Manaaki Whenua continug
to research harakeke taxo
omy and properties, and tq
add other cultivars to the
National Collection (land-
care research)

Physicalinfrastructure

According to Landcare re-
search, the best quality
plants grow on fertile, well
drained soil. They do not
thrive in stagnant water, by
do not mind occasional
flooding, and are suitable
for river edges and nen
shaded, sunny areas. Ma-
ture plans can withstand
drought and nosprolonged
frosts. Young plants are
more susceptible to these
would need to be attended
to. This experiment could
come in different forms an
sizes. If it were to involve
large Harakeke plantations
to be harvested for com-
mercial material produc-
tion, large areas of such
land would be required. If 3
more communitybased ex-
periment was conducted,
the area would not need tg
be as large, but it would
need to be accessible to
those wanting to use it,
with other surrounding
amenites such as gatherin
areas, public restrooms, al
security measures.

Old processing flax mills

Funding Industry revenue into it
Partnership
In-kind

Governance
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Table 3 7 Sustainable Housing experiment tested against the framework

How the experiments ad- | Considerations/improve- Alignment
dresses this area ments required with Frame-
work
OUTCOMES
Adaptation and | -Energy consumption -Use of resources (reusing) | 4
Mitigation (manufacturing and use)
-Floodresilience
-Sea level rise
-Energy efficiency (tem-
perature)
Social -Community resilience -Community participation (get| 3
(place to go) kids involved from climatec-
-Community infrastructure| tion campus to design)
-Community participation | -Impacts on neighbours; noisd
(get local builders and conl (go to area door knocking, tall
sultants to educate them d to people in area, explain pur-
innovative building meth- | pose of development for their
ods), this also incorporate{ understanding and acceptanc
community perspectives
-If new development;
building designs could be
released for others to use
etc.
-More housing increases
the safety of space
Cultural -If communal, incorporate | -Past land uses; consider whg 2
cultural designs etc. it is culturally inappropriate to
-Looking after resources, | develop housing
reusing etc. -Di scuss with
-Looking after land; kaitia-
kitanga
Environmental -Shedling of contaminants| -Reusing greywater 4
(runoff etc.); reduced with | -Housing takes up space that
green roof could be used for restoration
-Refer to list of recom- etc.
mended plants -Increase people/pets could a
-Biodiversity; green roof | fectsurrounding area wildlife
-Consideration of ecological
area prior
-Consideration of where mate
rials have come from
Economic -Jobs with building 4
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-Reduces sprawl of city
onto productive land
-Less power/energy (sus-
tainable economic activity)
-Exhibition building could
entice people

-People back in area could
increase people in area to
start busine
creasing local economy

-Investments
-Rateg(council)

Equitable out- -Making sure homes are | -Gentrified (increase price wit| 2
comes accessible to users attraction of area, decreasing

-Gardens, green roofs, accessibility)

greenspaces for wildlife

-Native planting for native

wildlife
INPUTS
Existing -Has not been done so -Further research required to | n/a
Knowledge much in New Zealand, but| see how this type of housing

has been done internation| works in a New Zealand settir]

ally

-Housing has been this

area in past

-TC3 land requirements
Physical infra- -Present underground infrg n/a
structure structure not being used

-Existing roads, transport

links, river acces
Social Infra- -Lots of different peo- -Activities are already happen| n/a
structure ple/experts to help ing in the planned area
Governance -Who is developing it n/a

-Long-term timeframe

Funding -Private sale of house n/a

Table 4 - Diverse lawns experiment tested against the framework

OUTCOMES
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Adaptation and
Mitigation

Social

41

How the experi-

ment addresses

this section of the

framework

Diverse lawns have
the chance to signif
icantly reduce
greenhouse gas
emissions due to nc
heavy machinery or
lawn mowers.
Increase plant
growth by improv-
ing soil quality and
soil moisture
Allows for a sus-
tainable environ-
ment letting nature
grow its own path.
With more plants,
more carbon diox-
ide absorbed
through photosyn-
thesis as exchange
for oxygen

Diverse lawns in the
Avon river corridor
could have the po-
tential to change

peopl ebs

Improvements | Alignment with
and further Framework (0
considerations | 5)

required



Cultural

Environmental

Economic

Equitable out-

towards maintained

lawns and could ap:
ply to their own gar-

dens.

Source of mah-
inga kai by

Wai t aha,
MUmoe an
Tahu.

Allows habitat for
wildlife

Improves soil qual-
ity with soil mois-
ture

Pollination

It would save the
council mow-
ing/maintaining the

land

Provides space fror

nature for bees and

planting more

native species
including hara-
keke.

Minimal leach-
ing issue with

nutrients inthe
soil

1

4

comes _
attracts birds to the
area
INPUTS
Existing -Diverse | a
been done ot in New
Knowledge

42

Zealandhis is because




Social Infrastruc-

ture

Physical infra-

structure

Funding

people are unaware of tt
benefits and people are |
habitsof identifying
maintained lawns as

6t i dynthedssd

N/A

N/A

- Little to no costin- | N/A

volved

Table 57 Community

Housing experiment tested against the framework

OUTCOMES
Adaptation and | How the experiment ad- | Improvements | Align-
Mitigation dresses this section of the | and further con- | ment
framework siderationsre-
quired
Which climate Hazard funds, microgrids, eap- | Further sitespecific | 4
erative housing and active assessment for the

challenge will the
experiment help
adapt to and
how?
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transport all provide adaptative, most prominent risks
benefits as they increase comn| that require adapta-
nity and infrastructure resilienc{ ion would be

and can inease adaptation to needed.

risks like increased extreme

weather eventd.amb et al.,

2022; Papageorgiou et al., 202

Microgrids, hazard funds and a

tive transport can also be mitig:

tive as they can reduce emissic

from transport andhfrastructure




Social

Cultural

Environmental
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(Curtin Jr & Zovod, 2003;
Koetse & Rietveld, 2012;
Papageorgiou et al., 2020)

All these experiments support
improvedsocial outcomes, par-
ticularly community resilience,
participation, understanding pe
spectives, community infrastruc
ture and safer communities
(Altus & Mathews, 2002;
Faherty & Morrissey, 2014)
Some of these experiments
could provide cultural benefits.
There in potential in the eoper-
ative housing and hazard fund
for a cagovernance arrange-
ment. Ceoperative housing
could alsadbecome more like tra
ditional MUor i
Microgrids and active trasport
are more infrastructure based <
do not directly impact cultural
outcomegBerghan, 2021; Olin
et al., 2022)

All these experiments can have
some environmental benefits.
Hazard funds can protect natur
peopleand infrastructure as wel
as preferring naturbased solu-
tions and reducing the impacts
any hazard mitigation they un-
dertake(Curtin Jr & Zovod,
2003; Olshansky, 1996 o-0p-
erative housin
Active transport uses less land
area than privateehicles, re-
duces and reduces emissions
(Koetse & Rietveld, 2012;
Tuominen et al., 2022 he mi-
crogrid allows for less land to b
used to generate electricity for

An investigation into, 2
how cogovernance
could be incorpo-
rated into ceopera-
tive housing and
hazard funds would

be needed.

There are a few con| 3
siderations in the en
vironmental area.
Active transport
routes will need to
be planned to reduc
untreated surface
runoff. Hazard fund
actions cannot de-
grade the environ-
ment further.



Economic

Equitable out-
comes

the national griqPapageorgiou
et al., 2020)It may reduce the
need for new hydro schemes.

All the experiments have eco-
nomicbenefits. Ceoperative
housing allows for more people
to own housing for les®lin et
al., 2022) The hazard fund ben
fits as it reduces the amount
spent by councils or governmei
on hazard mitigation and clean
up (Olshansky, 1996)Active
transport prowdes economic
benefits as land along transit cc
ridors tend to increase in value
there is potential to set up a
value recapture scheme which
could pay for part of the installe
tion of the transporfTuominen
et al., 2022)Microgrids provide
economic benetfs as they allow
for cheaper energy and energy
that customers have control ovi
(King & Morgan, 2007)

All these experiments have the
potential for equitable outcome
Co-operative housing allows all
residents a say in tlerganiza-
tion and running of the area
(Ellerman**, 1983) The hazard
fund can be spent to protect
more atrisk people and infra-
structure(Curtin Jr & Zovod,
2003) Active transport is equita
ble if it is equally accessible
(Faherty & Morrissey, 2014)
Microgrids are equitable as the
increase community power and
reduce the power of corporatiol
to take advantage of them
(Anderson et al., 2022)

There are consideral 4

tions with how the
hazard fund will be
set up and how muc
it will cost the resi-
dents.

Other considerations
are the cost of devel
oping active
transport. Currently
in Christchurch a cy-
cleway costs $3 mil-
lion per kilometre
(Law, 2021)

The biggest equita-
bility issue with de-
veloping the river
corridor is the poten:
tial of gentrification.
This wouldreduce
access to the space
and have negative
equitable outcomes.

| INPUTS
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Existing
Knowledge

Social Infra-
structure

Physicalinfra-
structure

Funding

Co-operative housing is commc
overseas, however there are or
three in New Zealand. Hazard
funds are used overseas such
in California (GHAD). Active
transport is being developed in
Christchurch already. Microgrid
are becoming more common
overseas particularly in the
global south.

There are many people who ar
interested in the river corridor,
some of these people have tecl
nical knowledge, others are cor
munity members. The eopera-
tive creates its own social infra-
structure and microgrids could
be installed by existing solar in-
stallers.

There is both underground and
overground infrastructure al-
ready in place in the river corri-
dor. Much of it is still in use.
The roading network is not
maintained but is currently ade:
quate for norcar usage.

The hazard funevould be sel
funding with the ability to take
out loans against it as capital a
a steady source of income.
Active transport would require
funding from Christchurch City
Council or Waka Kotahi. The
microgrid has the potential to
gain back all initial caipal in-
vested. The coperative housing
would require investment from
members.

How would a hazard
fund work in New
Zealand within the
law.

How is the hazard
fund is structured
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1. How have you been involved in working in the &tU

2. What climate change vulnerabilities are you aware of in urban areas such as this, now and in the fu-
ture?

3. The living lab is aiming to support experimentation in the river corridor for climate mitigation and ad-
aptation. We have compiled a few ideas for experiments from other stakeholders. Out of these ideas,
what are the top three ideas you would see workiedpést in the river corridor? And why?

1 Riparian Planting

Harakeke Industry

Wetland

Wildflower/regenerative/diverse lawns (complexifying lawns):

Solar panels

Cooling park

Energy efficient housing (green roofs, insulation, building materials etc)

Floodand earthquake resistant housing (stilts, water resistant material etc.)

4. What other ideas do you have for experimentation
gation and adaptation? Are you aware of any sections of the river corridor thdthe&auitable for
these?

5. What are barriers preventing involvement in proj
have any suggestions to mitigate these?

6. What current funding avenues do you have for this kind of work?

7. One outcome of our research is a creating a framework that guides stakeholders to understand what
experiments would be suitable for the area, given the physical and social infrastructure available.
There are a number of factors that need to be includékin/Ve have drafted a framework that in-
cludes factors wedve found from existing studies
ridor Regeneration Plan, NgUi Tahudés vision 2025
you have any suggestis for our framework? Such as other things that need to be considered.

8. Are you interested in working on innovative experiments in the river corridor in the future?

9. Do you have any ideas for what would encourage you and other groups to be involvedimeskpe
in the river corridor? For example, decision making tools, frameworks.

=A =4 =4 4 -4 -4 4
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