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Karakia

Whakataka te hau ki te uru,
Whakataka te hau ki te tonga.
Kia makinakina ki uta,

Kia mataratara ki tai.

E hi ake ana te atakura he tio,
he huka, he hauhunga.

Haumi e! Hui e! Taiki e!

Get ready for the westerly

and be prepared for the southerly.

It will be icy cold inland,

and icy cold on the shore.

May the dawn rise red-tipped on ice,
on snow, on frost.

Join! Gather! Intertwine!

This karakia (prayer) speaks to the great natural forces, which bind us together. It portrays a
Maori worldview to help frame our thinking, and our approach to huringa ahuarangi (climate
change) in Aotearoa New Zealand. It speaks to the winds from the west (hau ki te uru) and
from the south (hau ki te tonga). It acknowledges the growing challenges before us and the
preparation needed to respond to them. It expresses the strengthening of our resilience and
acknowledges that with unity we can overcome challenges and respond to ongoing changes in
our environment.

In the context of te huringa ahuarangi, this narrative emphasises our ties to and reliance on
the natural world, and the connection of each generation to those before and after. This
includes the connectedness of ecosystems and society, and of actions and consequences
across domains.
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Key messages

Our climate is changing. It is unequivocal that human-induced greenhouse gas emissions
are warming the global climate system (IPCC, 2019). Climate change is already affecting

New Zealand. Over the past century, temperatures have increased, glaciers have melted,
and sea levels have risen. Such changes will continue and their impacts increase. This will
have far-reaching consequences for people, the natural and built environment, the economy
and governance. These ‘value domains’ underpin our wellbeing and provide the structure
for this report.

This report presents the findings of New Zealand’s first National Climate Change Risk
Assessment (NCCRA). The NCCRA is a national overview of how New Zealand may be affected
by climate change-related hazards, and identifies the most significant risks and opportunities.
It also highlights gaps in the information and data needed to properly assess and manage the
risks and opportunities.

The NCCRA was based on Arotakenga Huringa Ahuarangi: A Framework for the National
Climate Change Risk Assessment for Aotearoa New Zealand (the NCCRA framework) and
was undertaken over nine months by a diverse, multi-disciplinary team of academics and
consultants. It combines the outcomes from Maori/iwi and stakeholder engagement with
scientific, technical and expert analysis. The findings will be used to develop a national
adaptation plan (NAP) that will respond to the most significant risks, opportunities and
knowledge gaps.

Figure 1: Relationship between the NCCRA framework, National Climate Change Risk
Assessment, and national adaptation plan

Risk Assessment National Climate Change Risk
Framework Assessment

National Adaptation Plan

“How are we going to respond?”

* Provides the approach to assess “What are the risks we face?”

: . * Produced by the Government. Responds to
and compare risks at a national

. i i the most significant risks identified in the
level, including attributes, L‘Ia“?f"al U;im?” of hohw ey ZTaIa;d may Risk AssessEnent
specifications, methodology, * AiERE oy Al e iRk :
guidance and templates. hazards. * Qutlines the Government’s approach to
« Identifies the ten most significant risks we improve resilience to the effects of climate
face, that require urgent action. change, by identifying plans, policies,

strategies, and proposals for addressing the

= Highlights gaps in our knowledge that need rEsi S R s

to be filled.
* The Government identifies measures and

indicators within the Plan to enable the
Climate Change Commission to monitor and
report on the progress and effectiveness of
* Informs the development of a National implementing the Action Plan.

Adaptation Plan.

* Presents information in three reports: a main
report, technical report, and a method
report.

New Zealand is committed to adaptation as well as mitigation. The Climate Change Response
(Zero Carbon) Amendment Act 2019 (the Act) is a framework for New Zealand to develop and
implement clear and stable climate policies to:

e reduce greenhouse gas emissions (ie, ‘mitigation’)

e respond to the changing climate (ie, ‘adaptation’).

The Act commits New Zealand to identify future risks and opportunities by producing an
NCCRA every six years. In response to each NCCRA, the Minister for Climate Change must
prepare a national adaptation plan.

National Climate Change Risk Assessment for Aotearoa New Zealand — Main report 7



New Zealand’s climate is warming, sea levels are rising, and extreme weather events are
becoming more frequent and severe. The National Institute of Water and Atmospheric Research
(NIWA) developed the climate change projections used for this risk assessment after the
release of the IPCC Fifth Assessment Report. They include the following trends:

e Inthe last 100 years, our climate has warmed by 1°C. If global emissions remain high,
temperatures will increase by a further 1.0°C by 2040 and 3.0°C by 2090.

e Inthe last 60 years, sea levels have risen by 2.44 mm per year. If global emissions remain
high, sea levels will increase by a further 0.21 m by 2040 and 0.67 m by 2090.

e Extreme weather events such as storms, heatwaves and heavy rainfall are likely to be
more frequent and intense. Large increases in extreme rainfall are expected everywhere
in the country, particularly in Northland due to a projected increase in ex-tropical
cyclones.

e The number of frost and snow days are projected to decrease, and dry days to increase for
much of the North Island and for some parts of the South Island.

e Drought is predicted to increase in frequency and severity, particularly along the eastern
side of the Southern Alps.

e Increased northeasterly airflows are projected in summer and stronger westerlies in
winter, the latter particularly in the south of the South Island.

e Wildfire risk is predicted to increase in many areas towards the end of the century, due to
higher temperatures and wind speeds, and decreased rainfall and relative humidity.

Although there is inherent uncertainty associated with these projections, particularly towards
the end of the century, they provide plausible futures resulting from climate change.

The NCCRA identified 43 priority risks across five domains. The five value domains are the
human domain, natural environment domain, economy domain, built environment domain
and governance domain. Although this NCCRA identifies the 10 most significant risks, all 43
priority risks require action. The report sets out the consequence and urgency ratings, and
details research priorities, for all 43 priority risks, so that the developers of the national
adaptation plan can properly consider all priority risks.

Consequence ratings

Priority risks have extreme or major consequence ratings in at least one of three assessment
timeframes (now, by 2050, by 2100). Consequence ratings reflect the degree to which the
assets and values in each domain are exposed and vulnerable to climate hazards. The
conseqguence ratings are: insignificant, minor, moderate, major, extreme.

Urgency ratings

The NCCRA assessed the urgency of taking action to address each risk (the ‘adaptation
urgency’), to determine the degree to which further action is recommended in the next six
years. The urgency ratings in this NCCRA range from 44 to 94 and are based on a number of
factors, particularly whether an adequate response is underway or planned.

The NCCRA denotes the two risks from each domain with the highest adaptation urgency
rating as being the most significant.

We took this approach, rather than elevating the 10 most urgent risks overall, because the
domains are fundamentally different, so consequence and urgency ratings are not directly
comparable between domains.
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The NCCRA recognises all the priority risks below are important to Maori and will
disproportionately affect certain whanau, hapt and iwi, including Maori interests, values,
practices and wellbeing. Matauranga Maori (Maori knowledge) will be critical in developing a
greater cultural understanding of these risks, and centring culture in future climate change
planning, policy and adaptation. This NCCRA draws attention to specific risks that are highly
relevant to Maori. However, all risks that affect New Zealand are relevant to Maori as kaitiaki
(custodians) of their ancestral and cultural landscapes.

Table 1: New Zealand’s 10 most significant climate change risks, based on urgency

Rating

Domain Consequence Urgency (44-94)

Risks to coastal ecosystems, including the intertidal zone, Major 78
estuaries, dunes, coastal lakes and wetlands, due to

Natural ongoing sea-level rise and extreme weather events.

environment Risks to indigenous ecosystems and species from the Major 73

enhanced spread, survival and establishment of invasive
species due to climate change.

Risks to social cohesion and community wellbeing from Extreme 88
displacement of individuals, families and communities due
to climate change impacts.

Human
Risks of exacerbating existing inequities and creating new Extreme 85

and additional inequities due to differential distribution of
climate change impacts.

Risks to governments from economic costs associated Extreme 90
with lost productivity, disaster relief expenditure and
unfunded contingent liabilities due to extreme events and
Economy ongoing, gradual changes.

Risks to the financial system from instability due to Major 83
extreme weather events and ongoing, gradual changes.

Risk to potable water supplies (availability and quality) Extreme 93
due to changes in rainfall, temperature, drought, extreme
Built weather events and ongoing sea-level rise.

environment Risks to buildings due to extreme weather events, Extreme 90

drought, increased fire weather and ongoing sea-level
rise.

Risk of maladaptation? across all domains due to practices, Extreme 83
processes and tools that do not account for uncertainty
and change over long timeframes.

Risk that climate change impacts across all domains will be Extreme 80
exacerbated because current institutional arrangements
are not fit for adaptation. Institutional arrangements
include legislative and decision-making frameworks,
coordination within and across levels of government, and
funding mechanisms.

Governance

! Maladaptation refers to actions that may lead to increased risk of adverse climate-related outcomes, including via
increased greenhouse gas emissions, increased vulnerability to climate change, or diminished welfare, now or in the
future. Maladaptation is usually an unintended consequence (IPCC, 2018).
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The NCCRA domains and risks are highly interconnected. Although some interdependencies
are explored, the NCCRA framework did not provide a method for including them in this
NCCRA, so they are not rigorously factored into the risk ratings.

To be effective, the adaptation actions that are developed in response to the priority risks will
need to recognise these interconnections and be coordinated across risks. Maori consulted as
part of this assessment emphasised that recognising interdependencies was fundamental to
exploring climate risks from a Maori point of view. The NCCRA framework, particularly the
concept of the domains, was considered incompatible with a Maori worldview. There may be
an opportunity to explore a Maori national risk assessment, which would include a
methodology that emphasises interdependencies and could be underpinned by tikanga Maori.

This NCCRA identified four opportunities resulting from climate change. Very few
opportunities were identified through literature review, expert elicitation or Maori/iwi

and stakeholder consultation. Some opportunities are not well understood and all require
further research to ensure responses do not unintentionally worsen climate change impacts.
The NCCRA identified opportunities for:

e higher productivity in some primary sectors due to warmer temperatures

e businesses to provide adaptation-related goods and services

e lower cold weather-related mortality due to warmer temperatures

e lower winter heating demand due to warmer temperatures.

There are significant gaps in the knowledge needed to manage climate change risks and

opportunities. These gaps reduce New Zealand’s ability to assess and manage climate change
and should be addressed to inform the NAP and the next NCCRA. They include:

e alack of coordinated and readily accessible biological inventories and data sets describing
the distribution and status of ecosystems and species

o the relationship between social vulnerabilities, cultural heritage and climate change, along
with impacts on Maori social, cultural, spiritual and economic wellbeing

e how climate change will affect the banking and insurance sectors, and the flow-on effects
on the financial system

e consistent hazard information for assessing the exposure of the built environment at a
national scale

o theinterdependencies and shared risks between infrastructure sectors

e acoordinated, comprehensive research platform to ensure research is available to inform
effective adaptation

e the current and future barriers to adaptation

e the full range of opportunities and better understanding of those already identified.

Matauranga Maori has an important role to play in climate risk assessments and adaptation
planning. Although this knowledge is available, more time and consultation are required to
bring it into future NCCRAs. Due to these limitations, some iwi have noted their support for
the development of a subsequent, parallel risk assessment for Maori, by Maori. They have
indicated the methodology would be underpinned by kaupapa and tikanga Maori, which may
influence the identification, assessment and prioritisation of climate risks.
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The NCCRA sought to bring in Maori perspectives by engaging on the risks and opportunities
of climate change. Many Maori emphasised that while climate change represents a significant
challenge for New Zealand, Maori have lived here for many generations and have survived and
prospered by adapting to changes in the climate and the natural world. Many iwi/hapi are
already developing their own climate change plans, which set out their values, issues and
aspirations in response to climate change.

The NCCRA has factored in diverse Maori views and values in a number of ways, including:

e aset of guiding principles to inform engagement and risk assessment

e recognising the connections and dependencies between domains

e acknowledging key Maori concepts that underpin each domain.
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Nga kupu matua

E huri ana t6 tatou ahuarangi. E marama ana te kitea na nga tukunga haurehu kati mahana a-
tangata e mahana haere nei te pinaha ahuarangi o te ao (IPCC, 2019). Kua pangia kétia a
Aotearoa e nga huringa ahuarangi. | te rautau kua huri, kua piki nga paemahana, kua rewa nga
awa kopaka, kua pupuke hoki te pae moana. Ka puta tonu énei huringa, a, ka nui ake nga
panga. Ka whanui nga hua i €nei huringa ki te tangata, te taiao maori me te taiao kua hangaia,
te ohanga me nga mana whakahaere. Ka noho énei 'takiwa uara' hei tGapapa mo to tatou
oranga, a, hei tiapapa hoki mo ténei plrongo.

Ko ta ténei purongo, he whakatakoto i nga kitenga a te Whakahaere Arotakenga Turaru
Huringa Ahuarangi a-Motu tuatahi mo Aotearoa (NCCRA). He tirohanga whanui te NCCRA ki
te ahua o te panga o Aotearoa e nga pumate i ara ake i nga huringa ahuarangi, 3, e tautuhia
ana nga tlraru me nga kowhiringa nunui. E tohua ana hoki nga aputa i nga parongo me nga
raraunga e matea ana kia tika ai te arotake me te whakahaere i nga ttraru me nga kowhiringa.

Ko te Arotakenga Huringa Ahuarangi: Te Anga Mo Te Whakahaere Arotakenga Tararu Huringa
Ahuarangi a-Motu mo Aotearoa (te anga o te NCCRA) te tGiapapa o te NCCRA, 3, i pau te iwa
marama e mahia ana e tétahi ropt kanorau, he rereké nei nga pikenga, o nga tangata
matauranga me nga matanga. Kua huihuia mai nga putanga i ahu mai i nga iwi Maori me te
torotoro a te hunga whai panga ki nga tataritanga pataiao, hangarau, tohunga ané hoki. Ka
whakamahia nga kitenga hei whakawhanake i tétahi Mahere Urutaunga a-Motu (NAP) hei
urupare ki nga tdraru, nga kowhiringa me nga aputa matauranga nunui.

Ahua 1: Te hononga i waenga i te anga o NCCRA, te Whakahaere Arotakenga Tiraru Huringa
Ahuarangi a-Motu, me te Mahere Urutaunga 3-Motu.

Anga Arotakenga Tararu | ===p Arotakenga Tararu Huringa
Ahuarangi a-Motu

Mahere Urutaunga a-Motu

“Me pehea ta tatou urupare?”
* Ka takoto te ara hei arotake, hei “He aha nga turaru ka pa ki a tatou?”
whakataurite hoki i nga tararu -

* He mea whakaputa na te Kawanatanga. He

* He tirohanga whanui ki te ahua o te panga urupare ki nga tdraru nunui kua tautuhia i te

motu, pénei i nga ahuatanga, nga o i -
tohuto?lu nga tg'\kanga ranggahalgj pea o Aotearoa e nga pimate kua puta ake i Arotakenga Turaru.
nga arahitanga me nga tauira. nga huringa ahuarangi. + Ka whakamarama i te ara ka whaia e te
« Ka tautuhi i nga tiraru nunui tekau ka pa ki a Kawanatanga hei whakatika i te manawaroa
tatou, me totoa te mahi. ki nga panga mai na nga huringa dhuarangi,

ma te tautuhi mahere, kaupapa here,
rautaki, tono and hoki hei whakatau i nga
tdraru nunui rawa.

* Ka miramira i nga aputa | © matou
matauranga me purupuru.

+ Ka takoto nga parongo [ nga plirongo e toru: * Ka tautuhi te Kawanatanga i étahi inenga me

tetahi pDrongo_mat.ua: tetahi Eﬁrcmgo &tahi tdtohu i roto i te Mahere kia dhei ai te
hangarau me tétahi pirongo tikanga. Kaikomihana Huringa Ahuarangi ki te
+ Ka arahi i te whanaketanga o tétahi Mahere aroturuki me te whakatakoto pirongo mé te
Urutaunga a-Motu. kokenga me te tika o te whakatinana i te
Mahere Mahi.

E G ana a Aotearoa ki te urutau me te whakamauru. Ko te Pire (te Pire) Whakatikatika mo te
Uruparenga Huringa Ahuarangi 2019 (Waro Kore) tétahi anga e whakawhanake ai, e
whakatinana ai hoki a Aotearoa i étahi kaupapa here ahuarangi e marama ana, e pimau ana
hoki ki te:

o whakaiti i nga tukunga haurehu kati mahana (ara te, ‘whakamaurutanga')

e aro atu ki te ahuarangi e huri nei (ara te, ‘urutaunga').

Ma te Ture a Aotearoa e here ki te tautuhi i nga tiraru me nga kowhiringa anamata ma te
whakaputa i tétahi NCCRA i ia ono tau. Hei urupare ki ia NCCRA, me whakarite te Minita o te
Huringa Ahuarangi i tétahi NAP.
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Kei te mahana haere te ahuarangi o Aotearoa, kei te pupuke haere te pae moana, 3, kei te
auau haere, kei te pakaha haere hoki te putanga mai o nga papono huarere taikaha. |
whakawhanake te National Institute of Water and Atmospheric Research (NIWA) i nga matapae
huringa ahuarangi i whakamahia i te arotakenga tdraru i muri mai i te putanga o te Prongo
Arotakenga Tuarima a IPCC. E whai wahi atu ana nga take e whai nei:

e | ngatau 100 kua huri kua 19C te mahanatanga ake o t0 tatou ahuarangi. Ki te kaha tonu
nga tukunga a-ao, ka 1.0°C ano te pikinga o nga paemahana hei te tau 2040, 3, ka 3.0°C te
pikinga hei te tau 2090.

e I ngataue 60 kua huri, kua 2.44 mm te pupuketanga ake o te pae moana i ia tau. Ki te
kaha tonu nga tukunga a-ao, ka 0.21 m te pupukenga ake o te pae moana hei te tau 2040,
a, ka 0.67 m hei te tau 2090.

e Ka kaha ake, ka auau ake te putanga mai o nga papono huarere taikaha, péneii nga awha,
nga hirangi me nga ua makerewhatu. Ka kitea te pikinga nui o nga ua taikaha, puta noaite
motu, ina koa i Te Tai Tokerau na te pikinga, e matapaetia ana, o nga huripari nd nga
takiwa para.

e E matapaetia ana ka heke te nui o nga ra e tau mai ai te hauhunga me te huka, 3, ka piki
nga ra maroke i te nuinga o Te Ika-a-Maui me étahi wahanga o Te Waipounamu.

e E matapaetia ana ka piki te putanga mai me te kaha o nga tauraki, ina koa i te taha rawhiti
o Te Tiritiri-o-te-moana.

e E matapaetia ana ka piki te hau whakarua i te raumati, 3, ka piki te hau matatara i te
hotoke, 3, ka kaha téra i te tonga o Te Waipounamu.

e E matapaetia ana ka piki te tdraru ki nga ahi mura noa i étahi takiwa e maha kia tae ki te
pito o te rautau, na te pikinga o nga paemahana me te tere o te pupuhi o nga hau, na te iti
haere hoki o te ua me te pikinga o te pararda.

Ahakoa te plmau o te ngakaurua e pa ana ki énei matapae, ina koa éra e pa ana ki te pito o te
rautau, kua takoto mai he whakaahua o tétahi anamata e kaha ana te tupono ka kitea na te
huringa ahuarangi.

Kua tautuhi te NCCRA i étahi tiiraru e 43 i roto i nga takiwa e rima. Ko nga takiwa uara e rima,
ko tangata, ko te taiao maori, ko te 0hanga, ko te taiao kua hangaia me nga mana whakahaere.
Ahakoa kua tautuh ténei NCCRA i nga tlraru nunui 10, me whakatau nga nga tlraru tomua
katoa e 43. Ka takoto i te plirongo nga whakatauranga hua, totoa hoki, a, ka whakamaramahia
hoki nga take rangahau tomua mo nga tararu tomua e 43 kia tika ai te whakaaro o nga
kaiwhakawhanake i te NAP ki nga tlraru tomua katoa.

Whakatauranga hua

He taikaha, he nui ranei nga whakataunga hua no nga tdraru tomua i roto i tétahi, neke atu
ranei, o nga anga arotakenga e toru (inaianei, hei te 2050, hei te 2100). E whakaatu ana nga
whakataunga hua i te ahua o te nui o te noho puare, o te noho whakaraerae hoki o nga rawa
me nga uara i ia takiwa ki nga pimate ahuarangi. Ko nga whakatauranga tukunga iho, ko: te
hauiti, te iti, te ahua nui, te nui, me te taikaha
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Whakatauranga totoa

| arotake te NCCRA i te totoa o te mahi ki te whakatau i ia tdraru (ar3, te 'totoa a-urutaunga'),
kia mohiotia ai te ahua o te nui o nga mahi ka whai i titohungia ai m6 nga tau e ono kei te ti
mai. Kei waenga i te 44 ki te 94 nga whakatauranga totoa kei roto i ténei NCCRA, 3, i puta ake
hoki i etahi take, ina koa mehemea ranei kua kokiritia, kua maheretia kétia ranei tétahi
urupare tika.

Tohu ai te NCCRA i nga turaru e rua i ia takiwa, 3, ko te whakatauranga totoa a-urutaunga
teitei rawa te mea nunui rawa. Koinei te ara i whaia ai, té whakatairanga ké ai i nga tdraru tino
totoa 10 katoa, na te mea he rereké nga takiwa, no reira kaore e orite ana nga whakatauranga
hua, totoa hoki i roto i nga takiwa.

Whakaii ai te NCCRA e whai hiranga ana ki te Maori nga turaru tomua katoa kei raro nei, 3,
ka pangia pahikahikangia étahi whanau, hapd, iwi ano hoki, tae atu ki nga panga Maori, nga
uara, nga tikanga me te hauora. Ka tino whaitake te matauranga Maori ki te whakawhanui i te
maramatanga a-ahurea ki énei tlraru, me te whakanoho i te ahurea ki roto i nga
whakamahere huringa ahuarangi, nga kaupapa here me nga urutaunga o anamata.
Miramirangia ai i ténei NCCRA nga tlraru whaiti e tino hangai ana ki te Maori. Heoi ano, katoa
nga tlraru ka pa ki Aotearoa, ka hangai ki te Maori hei kaitiaki i runga i 6 ratou whenua
tupuna, ahurea ano hoki.

Tatohi 1: Nga tararu huringa ahuarangi nunui rawa 10 o Aotearoa, e takoto nei i runga i te totoa.

Whakatauranga

Hua Totoa (44-94)

Nga tlraru ki nga plnaha hauropi tahatai, pénei i te taihua, i Nui 78
nga wahap, i nga tahuahua, i nga roto tahatai me nga repo,
na te pupukenga tonutanga o nga wai o te moana me nga

Taiao maori papono huarere taikaha.

Nga tararu ki nga pinaha hauropi me nga momo taketake na Nui 73
te pikinga o te horapa, o te ora me te whakanohonga o nga
momo urutomo na te huringa ahuarangi.

Nga tdraru ki te whakakotahitanga a-papori me te hauora a- Taikaha 88
hapori i te peinga o étahi tangata takitahi, o nga whanau me
nga hapori na nga panga o te huringa ahuarangi.

Tangata
Nga tdraru ki te whakanui ake i nga tokeke koretanga me te Taikaha 85

whakarite i étahi tokeke koretanga hou na te rereké o te
tohanga o nga panga o te huringa ahuarangi.

Nga tdraru ki nga kawanatanga i nga utu a-6hanga e hono ana | Taikaha 90
ki nga whakaputanga i ngaro, nga utu whakaora aitua me nga
B taumahatanga kore tahua ka pa pea na nga papono taikaha
Ohanga me nga huringa tonutanga.

Nga tdraru ki te pidnaha ahumoni i te pahekeheke na nga Nui 83
papono huarere taikaha me nga huringa tonutanga.

Nga tdraru ki nga whakaputunga wai inu (te watea me te Taikaha 93
Taiao kua kounga o te wai) na nga huringa hekenga ua, paemahana,
hangaia tauraki, papono huarere taikaha me te pikinga tonutanga o te
pae o te moana.
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Whakatauranga

L [TF] Totoa (44-94)

Nga tlraru ki nga whare na nga papono huarere taikaha, Taikaha 90
tauraki, te pikinga o nga huarere e mura ai te ahi me te
pikinga tonutanga o te pae o te moana.

Nga tdraru ki te urutaunga koretanga? puta noa i nga takiwa Taikaha 83
na nga tikanga, nga tukanga me nga taputapu kaore nei e
whakaaro ana ki nga ngakauruatanga me nga huringa tauroa.

Mana Nga tlraru ki te whakanuitanga o nga panga huringa Taikaha 80
whakahaere ahuarangi puta noa i nga takiwa katoa na te mea kaore e tika
ana kia urutautia nga whakaritenga whakahaere o naianei. Ko
nga whakaritenga whakahaere ko nga anga a-ture, a-
whakatau hoki, ko nga mahi ruruku i roto, puta noa hoki i nga
pae o te kawanatanga, me nga tikanga tahua tautoko.

e hangai ana te urutaunga koretanga ki nga mahi e kaha ake ai pea nga tiraru ki nga putanga koaro e hangai ana

ki te ahuarangi, ma te pikinga o nga tukunga haurehu kati mahana, te pikinga o te noho whakaraerae ki nga huringa
ahuarangi, ki te hekenga oranga ranei, indianei, a anamata ranei. He tukunga iho pokerehi noa iho, i te nuinga o te
wa, te urutaunga koretanga (IPCC, 2018).

E kaha ana te hono i waenga i nga wahanga NCCRA. Ahakoa ra i tirohia étahi
taupuhipuhitanga, kaore e takoto i te anga o NCCRA tétahi tikanga e uru mai ai éra ki ténei
NCCRA, no reira kaore éra e ata whakaurua ana ki nga whakatauranga tararu.

E whaimana ai, me whakal nga mahi urutau ka whakaritea hei urupare ki nga tararu tomua i
énei hononga, a, me whakataurite i roto i nga tdraru. | miramira nga Maori i whai wahi ki te
korero tahi mo ténei arotakenga he wahanga nui te whakat i nga taupuhipuhitanga i te
tihuranga o nga tdraru ahuarangi i ta te Maori titiro. | whakaarotia ake kaore te anga o
NCCRA, ina koa te aria ki nga takiwa, i hangai ki ta te Maori titiro ki te ao. Ka puta pea te
kowhiringa ki te tihura i tétahi arotakenga traru Maori a-motu, ka whai wahi atu ki téra
tétahi tikanga rangahau e miramira ana i nga taupuhipuhitanga, ka noho hoki ko nga tikanga
Maori hei tiapapa.

E wha nga kowhiringa i tautuhia ai e te NCCRA e puta mai ana i nga huringa ahuarangi. He iti
noa iho nga kowhiringa i tautuhia ai ma roto mai i nga arotakenga matatuhi, i te korero ki nga
matanga, i te korero tahi ranei ki nga iwi Maori me te hunga whai panga. Kaore i te tino
marama étahi o nga kowhiringa, a, me rangahau tonu te katoa kia kore ai nga urupare e
whakakino noa iho i nga panga huringa ahuarangi. | tautuhi te NCCRA i nga kowhiringa nei:

e ka nui ake te whakaputanga i étahi rangai matua na nga paemahana mahana ake

¢ ka whakarato nga pakihi i nga rawa me nga whakaratonga urutaunga

¢ ka heke te hunga ka mate i te makariri o te huarere na nga paemahana mahana ake

e ka iti ake te hiahia ki te whakamahana i te hotoke na nga paemahana mahana ake

Ara étahi aputa nui kei roto i nga matauranga e matea ana hei whakahaere i nga turaru
huringa ahuarangi me nga kowhiringa. E whakaheke ana énei aputa i te aheinga o Aotearoa ki

te arotake me te whakahaere i te huringa ahuarangi, a, me whakatau énei hei whakamohio i te
NAP me te NCCRA ka whai mai. Koinei nga aputa:
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e heiti nga rarangi koiora kua rurukutia, e watea kau ana hoki me nga huinga raraunga e
whakamarama ana i te tohanga me te tl o nga plinaha hauropi me nga momo

e te hononga i waenga i te noho whakaraerae a-papori, nga tuku ihotanga a-ahurea me te
huringa ahuarangi, tae atu ki nga panga ki te hauora Maori a-papori, a-ahurea, a-wairua,
a-ohanga hoki

e ka péhea te panga o te huringa ahuarangi ki te rangai péke me te rangai inihua, me nga
panga ka whai mai ki te pinaha ahumoni

e nga mohiohio pimate e rite tonu nei te puta mai mo te arotake i te noho puare o te taiao
kua hangaia i tétahi korahi a-motu

e nga taupuhipuhitanga me nga tdraru whanui i waenga i nga rangai hanganga

e tétahi pae rangahau whanui kua rurukutia kia watea ai nga rangahau hei arahi i urutaunga
kia tika ai

e ngataupa o naianei, o anamata hoki ki te urutaunga

e nga kowhiringa whanui katoa, a, kia marama pai hoki ki éra kua tautuhia kétia.

He mahi nui ta te matauranga Maori i roto i nga arotakenga tdraru ahuarangi me nga
whakamahere urutaunga. Ahakoa e watea ana ténei matauranga, me nui ake te wa me te
korero tahi e kawea mai ai ki ngd NCCRA o anamata. Na énei here i ki ai étahi iwi ka tautoko
ratou i te whanaketanga o tétahi arotakenga tlraru ka whai mai, ka noho whakarara hoki ma
te Maori, na te Maori. Kua tohu mai ratou ko te tGapapa o te tikanga rangahau ko te kaupapa
me nga tikanga Maori, a, ka whakaweawe pea téra i te tatuhinga, i te arotakena me te
raupapatanga o nga tararu ahuarangi.

I whai te NCCRA ki te mau mai i a te Maori titiro ma te whiriwhiri i nga tliraru me nga
kowhiringa o te huringa ahuarangi. He tokomaha nga Maori i miramira i te take ahakoa e tohu
ana te huringa ahuarangi i tétahi wero nunui ma Aotearoa, kua noho te Maori i konei i roto i
nga whakatupuranga maha, a, kua ora, kua tupu ma te urutau ki nga huringa a-ahuarangi, a-
taiao ano hoki. He nui nga iwi me nga hapi kua huri ké ki te whakawhanake i a ratou ake
mahere huringa ahuarangi, e takoto ana i éra 0 ratou uara, a ratou take me 6 ratou wawata hei
urupare ki te huringa ahuarangi.

Ara étahi tikanga i whakauru ai te NCCRA i nga tirohanga rereké me nga uara rereké o te
Maori, pénei i

e tétahi huinga matapono arataki hei arahi i te torotoro me te arotakenga tararu

e te whakal i nga hononga me nga whakawhirinakitanga i waenga i nga takiwa

e te whakamihii nga aria Maori matua kei te tiapapa o ia takiwa.
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1 Introduction

1.1 Context and audience

1.1.1 Context

Climate change is already affecting New Zealand. Temperatures have increased, glaciers are
melting and sea levels have risen over the past century. Such changes are expected to
continue, with far-reaching consequences across all the value domains that underpin wellbeing
in New Zealand — namely, the natural environment, human capital, the economy, the built
environment and governance.

Significant work is underway to better understand and prepare for local, regional and national
impacts of climate change. At the local and regional level, this includes risk assessments and
adaptation plans by many public and private sector organisations. At a national level, the
Ministry for the Environment has released updated climate projections and adaptation
guidance. A range of organisations and projects are also focused on enabling New Zealanders
to adapt, manage and thrive in a changing climate.

The Climate Change Response (Zero Carbon) Amendment Act 2019 (the Act) passed into

legislation in November 2019. The Act forms the framework for New Zealand to:

e develop and implement clear and stable policies to reduce GHG (greenhouse gas)
emissions (ie, ‘mitigation’)

e respond to the inevitable impacts of climate change (ie, ‘adaptation’).

It requires the Climate Change Commission to prepare an NCCRA at least once every six years.

In response to each assessment, the Minister for Climate Change must prepare a national
adaptation plan (NAP).

1.1.2 Audience

The NCCRA will give decision-makers the best available evidence and assessment of risks and
opportunities to plan their approach to address the impacts of climate change. The primary
audience is central government. It will also be of interest to a broad range of stakeholders,
whanau, iwi, hapl and communities.

1.2 Objectives

The NCCRA has the following key objectives:

e provide a national overview of how New Zealand may be affected by various hazards and
threats that are caused, exacerbated or influenced by climate change, and the risks and
opportunities this brings, as well as any gaps in evidence

e support decision-makers to better understand the wide range of risks that New Zealand
will face, and which risks to address most urgently

e provide the best available evidence, information and assessment of risks to inform a NAP
directly.
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1.1.3 National adaptation plan (NAP)

The NAP will define both the Government’s objectives for adapting to climate change and how
the Government will meet those objectives. It will establish a planned approach to adaptation
and put in place a forward-looking, holistic plan to respond to the priority risks, opportunities
and gaps identified in the NCCRA.

The NCCRA focuses on potential shortfalls in adaptation to the priority risks and opportunities,
which could benefit from further action in the NAP. It uses urgency ratings informed by the
2017 UK Climate Change Risk Assessment (Committee on Climate Change, 2017) to signal the
need for adaptation decision-making. Urgency is defined as ‘a measure of the degree to which
further action is needed in the next five years to reduce a risk or realise an opportunity from
climate change’ (Committee on Climate Change, 2017).

1.3 Structure

The outputs of the NCCRA are in three reports, outlined in table 2.

Table 2: Overview of NCCRA reports

Report Purpose

Main report (this report) An overview of the findings, with a focus on the 10 most significant risks.

Technical report Further detail on the risk assessment findings, including profiles of the risks,
opportunities and gaps in each domain and descriptions of exposure, vulnerability,
consequence, adaptation and strength of evidence. It provides the evidence base
for the assessment findings and is intended as an ongoing resource for the NAP. It is
a companion to the main report.

Method report Details the approach to the risk assessment and engagement methodology,
including the results of engagement. It supports national, local and regional risk
assessments of organisations that wish to learn and draw from this methodology.

1.4 Purpose

This report is an overview of the findings of the NCCRA, with a focus on the 10 most significant
risks. Table 3 sets out the sections of the report.

Table 3: Main report by section

Section ‘ Content

e Overview of the context, objectives and structure of the
NCCRA.

1. Introduction

e Brief overview of the approach to the NCCRA. (The method
report has further information.)

2. Summary of approach to the NCCRA

3. Te ao Maori and climate change risk e Portrays a Maori worldview and unique lens to help frame our
thinking about, and approach to, te huringa ahuarangi (climate

change) in Aotearoa New Zealand.

e Identifies specific risks, opportunities and gaps detailed in the
report that have particular relevance to Maori rights, values,
practices and communities.
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Section ‘ Content

e Overview of how climate change is affecting and will continue
to affect New Zealand, and the hazards considered by the
NCCRA. (The technical report has further information.)

4. Climate change in New Zealand

5. Climate change risks and opportunities | ® Overview of climate change risks for New Zealand.

e Describes the two most urgent risks from each domain, with
overviews of other priority risks and opportunities. (The
technical report has further information on all climate change
risks, opportunities and gaps.)

6. Cascading impacts and socio-economic | ® TWo case studies illustrating:

factors - the interactions between domains and risks

- how socio-economic trends will influence the nature and
severity of risks in the future.

7. Uncertainty and gaps e Summarises priority information gaps identified through the
risk assessment, and the inherent uncertainty underlying any
risk assessment.

8. Next steps e What happens after the completion of the NCCRA.

9. References e Citations in this report.
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2 Summary of approach

2.1 Assessment and engagement method

This first NCCRA is based on Arotakenga Huringa Ahuarangi: A Framework for the National
Climate Change Risk Assessment for Aotearoa New Zealand (the NCCRA framework). The
framework was developed by an expert panel and sets out guidance on methods for the
NCCRA. The NCCRA combined Maori and stakeholder engagement with scientific, technical
and expert information to inform the assessment.

The NCCRA was undertaken over three stages by a diverse, multi-disciplinary team of
academics and consultants, see table 4 and figure 2. Before Stage 1, a ‘context-setting’ phase

set the objectives, scope and method for the assessment.

The sections below summarise each stage, followed by an overview of the method and

key concepts.

Engagement informed all three stages of the process. The method report gives more detail
about the assessment and engagement method.

Table 4:

Stage

Stage 1: First-pass
risk screen

Three stages of the NCCRA

Objectives
High-level consideration of climate change
risks to New Zealand.

Determine national risks to consider in
Stage 2.

Output

A set of priority national climate change
risks (rated extreme and major in the Stage
1 risk screen) for detailed assessment in
Stage 2. Documented in an interim report.

Stage 2: Detailed
risk assessment

Examine risks rated extreme and major.
Prioritise risks to consider in an NAP.

More detailed assessment of risks to inform
the NAP. Identify the 10 most urgent risks,
documented in this main report.

Stage 3: Adaptation
and decision
urgency

Assess current and planned adaptation to
identify risks needing the most urgent
action.

Contribute to prioritising the 10 most
urgent risks to consider in the NAP.
Documented in this main report.
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Figure 2: NCCRA process

PRE-PROJECT
NCCRA framework

Purpose: Set the context and

scope for the risk assessment.

Scope and objectives (2.1.1)

Risk assessment criteria  (2.1.9)

Value domains and

elements at risk (2.1.4)
Hazards (2.1.8)
Scale/zones (2.1.7)
Timeframes (2.1.5)
Projections (2.1.6)
Stakeholders (2.1.3)
Out of scope (2.1.2)
Interdependencies

Socio-economic factors
Transition risks

! Identify risks and

STAGE 1
First pass risk screen

Purpose: To broadly identify climate change risks and
opportunities and evaluate which should be prioritised for

more detailed assessment in Stage 2.

Method: Qualitative analysis led by domain leads drawing
from literature and data review, expert elicitation and broad

stakeholder consultation.

Develop the magnitude _
of consequence
criteria (2.2.2)

opportunities (2.2.3)

“How are the elements at risk
affected by the hazards across
the eight sub-national zones in
the present, near-term and
long-term timeframes under
the RCP 8.5 climate change
projection scenario?”

“Is there potential for positive
or beneficial consequences
resulting from these effects?”

“Are there critical information
gaps that need to be
addressed to identify and
assess priority risks and
opportunities?”

'

First cut risk and opportunity
statements with confidence
ratings and identification

of gaps in information
(knowledge/research/data)

Reviewed by domain leads
individually and through group
sessions to refine and calibrate
across domains.

&

120 risk and 5 opportunity
statements

Assess risks and
opportunities (2.2.4)

Each risk statement was

rated using the magnitude of
consequence criteria across
the 3 timeframes.

The opportunity statements
were not rated, potential for
beneficial consequences were
assessed qualitatively.

v

Stakeholder and

Maori/iwi consultation
National workshop, hui, online
survey, Focused meetings.

'

Refine, challenge and agree risk
consequence ratings, as well as
the priority risks, opportunities
and gaps to take forward to
Stage 2.

71 risk and 5 opportunity
statements
48 of the 71 risks identified
as priority risks (based on their
consequence ratings) for

detailed assessment in Stage 2.

-_] INTERIM REPORT

STAGE 2

Detailed risk assessment

Purpose: To undertake more detailed assessment of the

priority risks and opportunities.

Method: Qualitative analysis led by domain leads drawing from

literature and data review, expert elicitation and focused

stakeholder consultation.

Develop exposure
and vulnerability
criteria (2.3.1)

> Risk development
and scoring (2.3.3)

ALL DOMAINS RISKS
EXCEPT GOVERNANCE:

Assess exposure and
vulnerability (vulnerability

is a combination of adaptive
capacity and sensitivity) of the
elements at risk to the hazards
in each risk statement across
the eight sub-national zones in
the present, near-term and
long-term timeframes under
the RCP 4.5 and 8.5 climate
change projection scenarios.

Key information gaps also
noted/updated.

'

GOVERNANCE DOMAIN RISKS:

Assess adaptive capacity to the
governance risks (degree to
which the risk can be reduced
over time).

Assess the impact of each
governance risk on the
adaptive capacity of the other
domain risks — hence their
vulnerability rating (Natural,
Human, Economy, Built).

Key information gaps also

noted/updated.

v

OPPORTUNITIES:

Further develop information
on opportunities (potential for
beneficial consequences).
Key information gaps also
noted/updated.

48 risk and 5 opportunity

statements

— Stakeholder and
Maori/iwi consultation

Domain workshops, local hui,
online survey, focused
meetings to review and add to
the early Stage 2 findings.

v

> ALL DOMAINS RISKS
EXCEPT GOVERNANCE:

Each risk statement was
rated using the exposure and
vulnerability criteria across
the three timeframes.

The effect of the governance
risks on the adaptive capacity
of the other domain risks
was factored into their
vulnerability ratings.

GOVERNANCE DOMAIN RISKS:

The governance risks were
rated for adaptive capacity.

OPPORTUNITIES:

The opportunity statements
were not rated, potential for
beneficial consequences were
assessed qualitatively.

v

Update consequence ratings
for the risks based on the
exposure, vulnerability and
adaptive capacity ratings.

'

Review by domain leads

individually and through group

working sessions to:

» refine, calibrate and
agree risk and opportunity
statements across domains
to take forward to Stage 3

* agree exposure, vulnerability
and updated consequence
ratings for the risks.

Key information gaps also

reviewed and discussed.

43 risk and 4 opportunity
statements

STAGE 3

Adaptation and decision urgency assessment

Purpose: To review current and planned responses to the priority
risks and opportunities to assess action and decision urgency.

Method: Qualitative analysis led by domain leads drawing from
literature, expert elicitation and the Stage 2 stakeholder

consultation.

— Develop urgency
scoring criteria
> Review current and
planned adaptation
(2.4.1)

Stage 2 consultation records
and literature review used to
identify and assess:

* adaptation actions planned
or underway in relation to
the priority risks and
opportunities

whether the risks would
benefit from short-term
action (in the next six years)
where decisions are
required early in relation to
risks to avoid irreversible
consequences or being
‘locked-in’ to a way forward
that is not flexible

whether there are any
significant information
(research and monitoring)
gaps related to the risks and
opportunities identified

if extra intervention is
required to maximise the
opportunities.

List of adaptation actions
planned or underway in
relation to the priority risks and
opportunities cross-checked
through local government and
central government forums.
Updated list of key

information gaps.

Assess decision
urgency (2.4.2)

Develop initial urgency scores
for each priority risk and
opportunity.

Review by domain leads
individually and through group
working sessions to refine,
calibrate and agree urgency
scores across domains.

43 risk and 4 opportunity
statements
Risks ranked according

to urgency score in each
domain, 10 risks prioritised

as most urgent.
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2.1.1 The NCCRA framework

The NCCRA framework formed the basis for the overall objectives, scope and method,

including:

e engaging partners, stakeholders and communities

e assessing value domains

e timeframes

e climate projections

e scale

e climate change hazards

e risk assessment criteria

e guiding principles.

Table 5 sets out these parameters. The NCCRA framework and the method report have further

information.

Table 5: NCCRA framework: key parameters

Parameter ‘ Description

Partners,
stakeholders and
communities

The NCCRA engaged a range of stakeholders and communities along with Maori as
Partners with the Crown, who provided input into every stage of the assessment. See
section 3 and the method report for further detail.

Value domains

The NCCRA framework outlines five ‘value domains’ for assessing risks and
opportunities: natural environment, human, economy, built environment and
governance. They represent groups of values, assets and systems that may be at risk
from climate-related hazards, or that could benefit. Each domain can be broken down
into ‘elements at risk,” See section 2.3.1 for further detail.

Timeframes for
assessing risks

The NCCRA considers risks to New Zealand arising from climate change in the present
day (risks already occurring, including those observed over the past 10 to 20 years),
near term (projected to manifest around 2050) and long term (projected to manifest
around 2100). The Stage 2 assessment also considered risks to coastal hazards and sea-
level rise, projected to manifest around 2150.

Climate change
projections and RCPS

Risks and opportunities have been analysed for projections of climate change, reflecting
different possible futures. The NCCRA considers RCP8.5, a high-emissions pathway, and
RPC4.5, a medium-low emissions pathway. See box 1 below.

Scale

The NCCRA is a national-scale assessment. The consultants considered variation in
projections across seven sub-national climate zones. See section 2.2.3 and the method
report for further discussion.

Climate change
hazards

Hazards can be:

e achange in magnitude, persistence and frequency of natural hazard events, such as
more intense short-duration rainfall, or

e a‘stressor’ or ‘trend’ in climatic conditions.

NIWA provided information on hazards and their direction of change over the NCCRA
timeframe, based on regional projections.

Risk and assessment
criteria

Climate change risk assessment requires more emphasis on consequences than on
likelihood. Risk is framed using the elements of hazard, exposure and vulnerability, with
the overlap defining the risk. Risk is a function of climate hazards, the degree to which
values are exposed to the hazard and their vulnerability to its effects (Ministry for the
Environment, 2019).
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Parameter ‘ Description

Risks were rated using magnitude of consequence criteria developed for this
assessment. Each risk’s exposure and vulnerability (sensitivity and adaptive capacity)
was also rated using criteria developed for this assessment. Finally, the assessment
rates the risks for decision urgency to signal the need for adaptation action, using
criteria developed for this assessment.

Urgency The NCCRA uses the concept of adaptation decision urgency to summarise findings of
the analysis and to inform the NAP. The NCCRA framework adopted the urgency
categories from the 2017 UK Climate Change Risk Assessment (UK CCRA 2) (Committee
on Climate Change, 2017). The UK criteria were adapted to the New Zealand context.
Section 2.1.4 has further information.

Box 1: Representative concentration pathways

Representative concentration pathways (RCPs)

e  The Intergovernmental Panel on Climate Change (IPCC) Assessment Report 5 (AR5) set out
a range of emission trajectories over the next century called representative concentration
pathways (RCPs). The NCCRA considers two RCPs. RCP8.5 was used to screen risks in
Stage 1, while Stage 2 considered risks arising under both RCP8.5 and RCP4.5. The RCPs
are outlined below:

o RCP8.5, a high concentration pathway characterised by increasing GHG emissions driven
by a lack of policy changes to reduce emissions. This pathway represents increased use of
land for agriculture, a heavy reliance on fossil fuels and a high-energy intensity with a low
rate of technology development (NIWA, 2019).

o RCP4.5, a moderate concentration pathway consistent with low levels of emissions
achieved through ambitious emissions reduction strategies. This pathway represents
implementation of stringent climate policies, with a lower-energy intensity, strong
reforestation and decreased land for agriculture due to improvements in crop yields and
dietary changes (NIWA, 2019).

Guiding principles — Nga matapono

The NCCRA framework provides a set of guiding principles, which have informed the risk
assessment and engagement work. The matapono are based on the principles in the
National Disaster Resilience Strategy (Ministry of Civil Defence and Emergency Management,
2019), with the addition of ohanga (prosperity), from the Living Standards framework

(The Treasury, 2018).

The matapono, which are additional to the principles of Te Tiriti o Waitangi (partnership,
protection, participation and potential), are:

e manaakitanga (care and reciprocity)

o kaitiakitanga (intergenerational sustainability)

« whanaungatanga (connectedness and relationships)

e Ohanga (prosperity)

e rangatiratanga (leadership and autonomy)

o kia mahi ngatahi (engagement and participation)

o kia awhina (support).
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The method report outlines how the matapono informed the NCCRA. In summary, climate
change is an intergenerational issue for all communities in New Zealand (kaitiakitanga and
ohanga). Strong leadership from the Government, its Maori partners, the private sector and
communities will be critical in responding to the challenges and opportunities from climate
change. The NCCRA aims to begin to identify key national-level risks and opportunities that
will manifest over the next 80 years, to support leadership and decision-making
(rangatiratanga). The risk assessment method held the natural environment and human
domains, rohe taiao and rohe tangata, as a central focus, along with a recognition of the
interconnectedness of all the domains (manaakitanga).

The NCCRA approach was grounded in engagement across the five domains, and included
national, regional and local agencies, as well as representatives of Maori groups and iwi

(kia mahi ngatahi). Participants could contribute in a variety of ways, including workshops, hui,
online surveys, focused individual meetings and phone calls (kia awhina). Over 400 individuals
participated throughout the process. The approach emphasised the NCCRA was the beginning
of a consultation that would be carried forward into the NAP and future NCCRAs.

Under the guidance of the NCCRA’s Kaumatua and Maori engagement advisors, the project
team focused the limited time and resources on engaging with Maori leaders directly involved
in matters of climate change and decision-making (whanaungatanga). The NCCRA has been
informed by existing iwi/hapl climate change strategies and plans. Comprehensive
consultation with these groups and consideration of how matauranga Maori might inform
future climate science and policy-making has been limited. Section 7.2.3 discusses this gap.

2.1.2 Stage 1: First-pass risk screen
The purpose of the first pass risk screen was to:

e examine potential risks and opportunities from the interaction between hazards, exposure
and vulnerability across New Zealand

e prioritise risks and opportunities for further assessment.

The first pass screen considered:

e how elements at risk across the five value domains were affected by hazards across
New Zealand at a high level

e the seven sub-national zones, territorial sea and exclusive economic zone (EEZ) in the
present, near term and long term under RCP8.5.

This was done through a literature review that generated initial risk and opportunity
statements. The consultants then consolidated, analysed and evaluated (rated) these through
a series of working meetings, and through the engagement detailed in section 2.1.5.

Stage 1 resulted in a set of 48 priority risks and five opportunities. Priority risks were those
rated either extreme or major in the first-pass screen. The consultants took these to Stage 2
and 3 for detailed assessment and consideration of adaptation urgency.
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