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Executive summary

Climate changésalready affecting tha | Y | gWhanganuRegionandcurrentimpactsare likely
to continue and intenidy into the future.The region will be affected by increasing temperatures,
changes to rainfall patternsiver flows,increaseddrought, andongoingsealevel rise.

This report considers how climate change may impact different setdhea | y I g#Whanganui
Region It bringstogetherregionallyspecificclimate change projection dagancluding sedevel rise
and flood hazard informatiorgnd assesses this agairsgctoral informatiorfrom the region Asset
data fromthe RiskScapdatabasds used to assess exposure of buildinglastructure,land,and
population tocoastal inundation and flood hazards

Climate change impacts for four of the most important sectors in the region were analysed:
agriculture, forestry and fishingublic adninistration and safetyretail trade and healthcare and
social assistancéAdditionally, the impact of climate change on four crogtting areas was
considered: infrastructure, housing, water, and environment and touriEmereare data gaps for
some ofthe largest sectors (e.g. manufacturing, education and training) so analydisafe
changeimpacts on these sectors could not be carried.out

Overall, climate change is likely to lead to increased costs in most seetwrexample, increased
prevalene of droughts, increased temperatures and changes to rainfall patterns is likielgréase
costs for water management, feed preparation and pest coritrdhe agriculture sector. Sdavel

rise willdifferentially impact parts of the region, witssetan HorowhenuaDistrict being the most
exposedConsiderably larger parts of the region are exposed to flood hazards, particularly in the
Manawat), Rangitikei and Tararua DistricBgnificant amounts of infrastructure, buildings and
population are exposed to both flooding and desel rise.

This assessment has not explicitly considered climate change mitigation and adaptation options for
thea | y I ¢Whanganui Region. Howeverpitovidesexamples of possible implications for

Council as a means to stimulate discussion amémigzons Regional Council and stakeholders about
potential impacts and implications so that informed decisions can ultimately be made around
climate change stitagy.
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Horizons Regional Council commissioned NIWA to provide a report to understand how climate

change could impactthe I y I #WhanganuwS3A 2y Ty R | 2NRAT 2ya .wSIA2y | f
This willinform a regional climate change strategydgprioritisation of work programmes by the

Council and the community into the future.

This report collates what is currently known about the region in terms of climate change projections
and physical impacts (following a climate change projections rgportuced for the Council by

NIWA in 201§Pearce et al., 201H)and further assessthe impacts of climate change on the

/| 2dzy OAf Q& 0 dza A y S iduding geRtordl ihpacihyg defv Gnbvilekige Eré&ated by

this report will support decisiocmaking &ad local adaptation discussiors avell agevealng some
information gaps.

This report providea synthesis of informatiofor the Council to consider how climate change could
affectdifferent sectors and locations within thregion & well a<Council bumess and

responsibilities. Numerical information derived from model projections is provided where available,
and qualitative information and expert opinion summarises potential issues.

This report has several parts:

A A summary of key trends, issues antaligations related to climate change globally and
nationally that may impact the Council in the future.

A Background information on the key stakeholders (resource users, sectors) and assets
in the region to illustrate key resources potentially at risk frdimate change
impacts.

A A summary of climate change projectionsfoea I y I g#Whanganui Region
(based on the climate change projections report written for Horizons Regional Council
in 2016 and updated with more recent guidance on extreme rainfallesesl rise and
river flows).

A Assessment oflimate changémpactsord SOG2NE FyR aasSi-O0fFaasSa
Whanganui Regiqgrin light of knowledge of current regional characteristics.

In combination, these strands provide insights into itmpacts of a changing climate on Council
business and responsibilities.
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2.1 New Zealand obligations to global agreements

New Zealand has committed to action on climate change as a part of its role ortehgational
stage and in addressing adafibn as a country experiencirggngoingimpacts. This section outlines
existing commitments related to climate change that HorizBRegionalCouncil; as part of New
Zealand; will be subject to. The global comimients of New Zealand are noted becawusehile
signed by Central Governmeqthey have wide ranging implications for local government.

2.1.1 Global commitments

New Zealands a signatory téhe United Nations Framework Convention Gliimate Change
(UNFCCC), ¢hglobal framework for addressing the impacts of climate change. Within the
Convention, New Zealand has signed up to numerous agreements including:

A The Kyoto Protocd] a legally binding agreement to reduce greenhouse gas emissions
and a framework for intanational emissions trading. The Kyoto Protocol devises units
to measure emissions, which can be traded internationally. New Zealand ratified the
Kyoto Protocol in December 2008.2015 New Zealand reported enough emission
units to account for gross emisas for the first commitment perio@Ministry for the
Environment, 2015)

A The Paris Agreementa legal framework for signatories to commit to taking
ambitious action to address climate charn@&ew Zealand Parliament, 201@he Paris
Agreement was ratified by New Zealand on 4 October 2016. Contributions are
nationally determined (NDC). Signatories agree to pursue lower greenhouse gas (GHG)
emissions without thratening food production, foster climate resilience and apply
FAYFYOAY3 (2 (GKSasS STF2NIliaz AyOfdzRAYy3d F2NJ
towards climate change mitigation and adaptation (Paris Agreement, Article 2. 1.a) b)
¢). The Paris Agreemtealso calls for parties to communicate transparently about
their efforts, including regular detailed reporting of contributions and adaptation
planning, and sharing of knowledge (ibid, Article 3 13, Article 7; National Interest
Analysis).

As a signatoryfahe Convention, New Zealand agrees to national contribution targets including:
A a 2020 target, under the UNFCCC, to reach 5 percent below the 1990 greenhouse gas
emission levels;

A a 2030 target, a commitment to the Paris Agreement, to rederéssions to 30 per
cent below 2005 levels by 2030. This target is equivalent to 11 percent below 1990
levels; and

A a 2050, longerm target, to reduce emissions to 50 percent below 1990 levels
(Ministry for the Environment, 2017d)

It is important torecogni® that these targets aréor net emissionswhich is the difference between
the total amountof greenhouse gasesmitted into the atmospherégross emissiong)nd the
amount taken up through approved carbon sinks, such as forestryhe time of writingthis report,
New Zealan@ & Yy S (i wdsl@niracl to theeting the 2020 emissions reduction targeingto a
surplus ofunits fromthe first commitment periof the Kyoto ProtocolMinistry for the

10



Environment, 2019aAs of 2017b S ¢ %S| { leyhiBsdls toAndBt@aspheteave increased
by 23.1 per cent since 1990

Maintaining support for GHG research remains a priority for taking serious action to decrease
emissions, particularly given the dominance of biological methane in agric(henwe Zealand
Parliament, 2015)

Additionally, the New ZealanEmissions Trading Scheme (NZ ETS) is a key tool in the effort to
meeting global obligations for acting to decrease emissions. The NZ ETS, operating since 2008,
defines an emission unit and places a financial value upon it. ETS units can be regulatgd thro
government allocation, trading in the emissions market, and businesses and households, through
incentivised changes in behaviglteining and Kerr, 2018aljhe ETS has been reviewed three times,

in 2008, 2011 and 2015, and changes were proposed in 2017, but not legislated before the change in
government(Leining and Kerr, 2018dn 2015 NZ stopped accepting Kyoto units, operating under

the NZ ET®Ministry for the Environment, 2017d)

In early 2019, the Zero Carbon Amendment Bill (the Bill) was introduced to the House of
representatives. The Nei#ealand Government decided to introduce the Bill as an amendment to

the Climate Change Response Act 2002. It will set a new greenhouse gas emissions reduction target
that will bring New Zealar@d & (i mdvéHrSlifieawith theover-archingobjectiveset under the Paris
Agreementof keeping the global average temperature well below 2° C abowinpsstrial levels,

while pursuing efforts to limit the temperature increase to 1.5Tke proposed targets are:

A To reduce all greenhouse gases (excluding biogenic methane) to net zed6My 2

A To reduce biogenic methane emissions within the range ef2fercent below 2017
levels by 2050, including 10 percent below 2017 levels by 2030

Additionally, the Bill requires theettingof emissions budgets which work towards the longgmm
target. The Governmenwill be required todevelop and implement policies for climate change
adaptation and mitigationSpecificallythe Ministerfor Climate Change wikkgularlyprepare and
publish a plan setting out the policies and strategies for meetingnaissions budgetand thismust
include

A sectorspecific policies to reduce emissions and increase removals; and

A a multisector strategy to meet emissions budgets and improve the ability of those
sectors to adapt to the effects of climate change; and

A astrategy to mitigate the impacts that reducing emissions and increasing removals
gAtt KIFEIGS 2y ¢62N]SNAZ NBIA2YaE>X ABA |YyR an?
funding for any mitigation actian

The government will also be required to undertake naties@aleclimate changeisk assessmest

every five yearsThe Minister musialsoprepare a national adaptation plahat sets out

0KS D2@SNYyYSyidQa aidN) GS3AS zadaptatidnbbleQikeSItisthe I Y R LINE LI
contents ofthesetwo plansthat are likely to have the greatest implicat®for the ongoing

operations of local govement.

TheBillalso establishes a new Climate Change Commission to advise and monitor successive
governments in these goals. The Nio€C2030under the Paris Agreement denot change, and the
ETS will continue to be used as a tool to meet these gNals. Zealand will @ed to determine and
record its secondNDCunder the Paris Agreement in 202&s of June 2019, th@overnment is

11



seeking public submissions to the Bill, anohity pass into law in late 201@Ministry for the
Environment, 2019hb)

2.2 National activities

Together with its global commitments to address climate change, New Zealand is developing policies
and practices to withstand the effects of climate change locallanfesxampleat a broad level, New

%S I f ResduRéiManagement Act (199&jjuires regional plicy statements give effect to the

New Zealand Coastal Policy Statement (NZIRPartment of Conservation, 201&pecifically
ho2SO0ABS p Icoastdl pazebdyfiskszbkihg atdouniiof climate change are managed by:

A Locating new development away from areas prone to such risks;

A Considering responses, including managed retreat, for existing development in this
situation; and,

A Protectingorrestoring’ | G dzNJ £ RSTFSyO0Sa G2 O2Fadlt KFTII

Other requirements on regional or local councils embrace aatapt through sectoral work. For

example, he National Policy Statement for Freshwater Managengbtihistry for the Environment,

2014, Updated 2017#equires regional couneito recognisele Mana o te Waithe connection

between water and the broader environment, water quality and quantity, in planningo Idoing, it

becomeghe responsibility of regional counstbb ¢ amongother thingsg identify, manage and plan

F2NJ aGKS NBlFaz2ylof e T2 NB g2DB)whilé iSproking lndax@nigigane ¥ Of A Y I
encouragng efficient water useand integrating water management.

National and local level guidance fmwastaladaptation have also been developed. For example, the
Ministry for the Environment released guidance for local governments in 2017 on adaptation to and
accommodating climate change in coastal regi(Mmistry for the Environment, 2017bJhe

guidance includes information on potential impaotclimate change, planning horizons and
approaches to adaptatiorA summary of sedevel rise projections from this guidance document is
provided in Section 9.1.3.

At the local level, tha | y | gWhanganui Emergency Management Group (2@B8blished a

regional A @At 5STFSyO0S 9YSNHSyO& al yl 3Srsoyofile f@d NB dzLJ t € |
hazards, identifying the process of risk reduction on local levels and how these relate to Central
Government. The overarching aim is to create resilient regional communities. Other local

governance guides includecal Government New Zed Yy RQa A y T NJSinansdizand dzNB 3 dzA |
Hall, 2019which guides local governments on preparation and action for coastal exposure and the

impacts of climate charggon infrastructure over time.

In summary, the Council hasimerousobligations and commitments to be cognisant of as the
regiomQ dimate change strategy evolves. Particular attentigl be requiredto navigat the
interrelatedand simultaneoushallengs ofinternational and nationafjreenhouse gas mitigation
obligationsandlocatscaleadaptation.

12
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Climate change may impact a variety of servicegsources Some of these are responsibility of
localgovernment (through regional or city counéjlsothers are the responsibility of the private
sector.The difference in responsibility is important because it affects in what way councils may
respond to climate changesks. For instance:

A where services aresources may be harmed by climate change that are their
responsibility, councilg/ill need to beprepared to act to minimise or address harm
caused by climate change. By comparison,

A where services or resources may be harmed by climate change thatifsitie their
responsibility, the ability ofouncils to function well may be indirectly harmed. This
may happen if local constituents lose income and pay less tax, eroding the council
revenue base. In these cases, councils will need to consider oppogtutitenhance
local (or even national) policy so that their communities can adapt positively to
climate change and enable councils to continue to serve communities effectively.

Inlight of these issues, this section considers:

A Theservicesand resourceswhere climate change may be relevannder the
responsibility of theHorizonsRegional Council, the local governmewithority
responsible for the oversight and servicing of thé y I ¢WhanganuRegiorof the
North Island.

A The key natural and economic features of thd y | #WhanganuRegion

3.1 Responsibilities of Horizons Regional Council

Known for trading purposes as Horizons Regional Council, Horizons Regional Council covers the
22,200kn? area from Ruapehu District in tierth to HorowhenudDistrictin the south, to
WhanganubDistrictin the west and TararuRistrictin the east(Horizons Regional Council, 2019)
Horizons is the secoAdrgest local government region in the North Island and the dadtipest in

New ZealandWikipedia, 2019§Figure3-1).

The roles ofocal government across New Zealand are articulated in.twml Government Act

(2002) complemented by range of other Acts, from the Resource Management Act (RMA 1991) to

the Civil Defence Emergency Management &anerally speaking, local government is responsible

to meet the needs of communities for goapiality local infrastructure, local public sezes and

performance of regulatory functions in a way that is most affctive for households and

businesses (Local Government Act 2002, section 10 (1)). In so doing, local governments are expected

to embedfour key aspects of webleing to their workg social, economic, environmental, and

culturakb Ly &2 R2AYy3AI NBIA2YIE O02dzyOAf aQ NBalLRyaAoAt

A Sustainable regional welleing.

A Managing the effects of using freshwater, land, air and coastal waters, by developing
regional policy statements anthé¢ issuing of consents.

1 The powers and responsibilities of city and district councils are the same. Both are territorial authorities. The oehcdiffethat city
councils serve a population of more than 50,000 in a predominantly urban area (see Local Government in Nelx2dga)a
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Managing rivers, mitigating soil erosion and flood control.
Regional emergency management and civil defence preparedness.

Regional land transport planning and contracting passenger services.

> > > >

Harbour navigation and safety, oil spdisd other marine pollutiorfLocal Government
in New Zealand, 2011)

Figure3-1: a | y I ¢g-WhnnganuiRegion, administered by Horizons Regional Courdurce: Wikipedia
(2019).

Horizons Regional Council observes its responsibilities as including the management of its

region'snatural resourcesleading regiondandtransport planning contractingpassenger transport

servicesand coordinating the region's responsertatural disaster® { 2YS 2F GKS [/ 2dzy OA
span several city and district council boundary li(legure3-2) and its jurisdiction extends 12

nautical miles out to sea. As a result, the Council woldsely with these councils and other

agencies on some issues to ensure they are managed to benefit the entire (elgionons Regional

Council, 2019)
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https://www.horizons.govt.nz/managing-natural-resources
https://www.horizons.govt.nz/buses-transport/transport-planning
https://www.horizons.govt.nz/buses-transport/bus-fares-information
https://www.horizons.govt.nz/buses-transport/bus-fares-information
https://www.horizons.govt.nz/flood-emergency-management/horizon-s-role
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O ¥ 1

Figure3-2:  Territorial authorities making up the Horizons RegioBource:
http://www.horizons.govt.nz/aboutour-regionand-council/ourrole-and-goals

3.2 Summaryof regional characteristics

Regional land use is dominated by the agriculture sector, which also provides a considerable income
for the region (fifthlargest GDP earner). Other primary industries such as horticulture (particularly
vegetable growing) and exotic forestry are importand uses in the regiombout onefifth of the

region is under indigenous forest cov&he highest concentration of population is Palmerston

b2NI K> o0dzi 2SN KIFIfF 2F GKS NBIA2yQa LIS2LA S f A DS
Compared vith the national picture, the people of ManawatWhanganui have lower incomes and

fewer tertiary qualifications. Unemployment is slightly higher than the national average. The largest
sectors by employment are healthcare and social assistance, educatidraaridg, and retail.
Manufacturing is the largest sector by GDP, with much of the sector dominated by agriculture

related businessedost sectors are showing increasing trends of GDP, however agriculture has

been declining in recent yearSeverahreashave been indicated as potential growth markets in the
region, including tourismand use optimisation, and care of older people. Climate change may have
significant impactsy U K S $¢Bdisfamdydpalation. The following sections explore the
interactionbetween climate change projections and impacts and implications for specific sectors

and areas of tha I y I #Whnganui Regioetailed information on regional characteristics
(including statistics of demographics, land use, economic profilegeawislonmental assets) is

presented in Section 9 (Appendix).
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4 [ EAYLFOGS OKIF yasy ki srREETRET WMSYEZARKS

In 2016, Horizons Regional Council contracted NIWA to produce climate change projections for the
region(Pearce et al., 20167 his report contained projections (maps and tablesk&reralclimate

variables, as well as discussion about potential climate change impacts on physical processes such as
hill country erosion, setevel, river flows, and ocean acidificatidrable4-1 summarises the

potential changes for the region from the 2016 report. For more detail, see Pearce et al. (2016)
(available ahttps://www.horizons.govt.nz/CMSPages/GetFile.aspx?quid=5414tb04481c
bb21-3a185¢9c4b8gr Due to updates to projections of extreme rainfall, $&zel rise and river flows
following the2016 report, expanded information about those variables is consider8edtion10

(Appendix)
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https://www.horizons.govt.nz/CMSPages/GetFile.aspx?guid=5414ca9a-1b04-481c-bb21-3a185c9c4b8a
https://www.horizons.govt.nz/CMSPages/GetFile.aspx?guid=5414ca9a-1b04-481c-bb21-3a185c9c4b8a

Table4-1:

for the Environment, 2018a, Ministry for the Environment, 2018b)

Climate change projections and impacts for tael y I g-Whianganuiregion. Basedon (Pearce et al., 2016, Ministry for the Environment, 2017¢, Ministry

Climate variable/
physical process

Direction ofchange

Magnitude of change

Spatial and seasonal variation

Average
temperature

Progressive increase with greenhouse
gas concentration.

Temperature increase flattens off for
RCP2.6 but keeps increasing for other
scenarios.

By 2040, annual increases fror.7°C
[RCP2.6]to +1.1°C [RCP8.5]

By 2090, annual increases from +0.7°C|
[RCP2.6] to +3.1°C [RCP8.5]

Greatest warming in summer/autumn
and least in winter/spring.

Growing degree Increase Specific analysis of GDD has not been | Largest increase in areasd seasons

days carried out for the Manaw (& n with greatestwarming (above)
WhanganuRegionat this stage.

Water temperature | Increase Unknown, further work needed to Amount of warming depends on river

understand magnitude of change.

elevation,catchment size, water source
(e.g. snow melt or not).

seasons, RCPs and time periods but
consistent increases for winter.

Hot days Increase in hot days (days with maximu Currently 19 (average across region Larger increases in the western
temperature >25°C) below 500m). By 2040, from +10 al y I g#WhanganuRegion (increase
[RCP4.5]to +12 [RCP8.5]. of 50-60 hot days per year between
By 2090, from +18 [RCP4.5] to +47 Taumarunui and Whanganui under
[RCP&]. RCP8.5 by 2090).
Frosts Decrease in frosts/cold nights (nights | Currently 18 (averageceoss region Larger decreases at higher elevations o
with minimum temperature <0°C) below 500m). By 2040, frorT [RCP4.5] | the Central Plateau (reduction of >50
to -11 [RCP8.5]. frosts per year for Tongariro National
By 2090, from11 [RCP4.5] tel6 Park under RCP8.5 by 2090
[RCP8.5].
Rainfall Mixed direction of change for most Whanganui: By 2040, frori% (autumn) | Larger increases for the western half of

to +5% (winter) [RCP8.5]. By 2090, fror
5% (autumn) to +10% (winter) [RCP8.5
Palmerston North: By@40, from 0%
(summer) to +6% (winter) [RCP8.5]. By
2090, from-3% (autumn) to +13%

(winter) [RCP8.5].

the region in winter. Decreases in rainfg
for the eastern part of the region (east g
the Ruahine Ranges).
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Climate variable/
physical process

Direction ofchange

Magnitude of change

Spatial and seasonal variation

Extreme rainfall
intensity?

Increasing.

Larger increases for shorter duration,
rare events compared to longer duratior
common events.

Shorter duration rare events undergo th
largest increases in intensity (up to ~14
increase per degree of warming fofa
hour, 1-in-100-year event).

Longer duration more common events
undergo the smallest increases in
intensity (~5% increase per degree of
warming for a 120 hour,-Ih-2-year
event).

Large regional variability in changes to
intensity across NZ. However, tleeis not
enough confidence to provide regional
projections so national augmentation
factors are provided.

Potential evape
transpiration deficit
(a drought indicator)

Increasing everywhere, larger increases
with time and RCP scenario. Generally,
the regin becomes more drought prone
particularly the eastern half.

Changes for 2090 under RCP8.5:
Northern (Taumarunui toddding): up to
+80 mml/yr

Central (Waiouru to Fielding): around
+160 mm/yr

Western (Whanganui to Levin): +800
mm/yr

Eastern (east of theanges): +1240
mm/yr

Largest increases east of Taihape unde
RCP8.5 by 2090. The area between
Taumarunui and Ohakune undergoes t
smallest increases (i.e. drought potentis
there does not change much).

Hill country erosion

Increase with larger extreenrainfall
events, more rainfall in winter.

Increased land sliding: western

al y I #WhanganuRegion

Increased gully erosion: Whanganui are
Increased earthflow erosion: eastern
al y I ¢#WhanganuRegion

Increased sheet erosion: Volcanic
Plateau,Ohakune cropping areas

Sediment loads

Increased extreme rainfall expected to
increase fluvial sediment loads

Solar radiation

Small increases in summer, decreases
winter.

2The extreme rainfall projections presented in Pearce et al. (2016) have since been updated by NIWA. This report incthdegdaled information presented iMINISTRY FOR THE ENVIRONMENT 2018a.

Climate change projections for New Zealand: atmospheric projections based on simulations undertaken for the IPCC 5ttnAssebssuligon.

18



Climate variable/ Direction ofchange Magnitude of change Spatial and seasonal variation
physical process

Sealevel risé Increasing 0.5 m of SLR projected for NZ between| Subsidence is occurring in the south an
2060 (RCPB.83 percentile scenario) | west of the North Island (inch | y I & |
and 2110 (RCP2.6 scenario). WhanganuRegion coastline) so relative

1.0 m of SLR projected between 2100 | SLR may be higher than projected
and after 2200 for the same scenarios. | national amount.

Coastal hazards Increasing More frequent and severe coastal Most assets at risk from aith-100-year
inundationevents with increasing sea | storm tide event + sea level rise in
levels and more intense storms. Horowhenua and Whanganui Districts.

al y I grivel n Decreases to mean annual low flow. Mean annual discharge:imimal change | Larger increases to mean annualoitbby

flows? (less than 5%) 2040 than 2090 (natural variability

Mean annual flood: increases for all RQ signal).
and time periods. +21% [RCP8.5, 2040
+18% [RCP8.5, 2090].

Mean annual low flow: decreases for
most RCPs and time periods, e1P%
[RCP8.5, 2090].

3 The sedevd rise information presented in Pearce et al. (2016) has since been updated and is covered in Appendix 4. This repednhcthéeupdated information presented MINISTRY FOR THE
ENVIRONMENT 2017c. Coastal hazards and climate change: Guidance for local government. Lead authors: Bell, R.; Liamehc®ldckatt, P.; Stephens, S. Ministry for the Environment Publicaticl?®E
Accessed at: http://www.mfe.govt.nz/publications/climathange/preparingcoastaichangesummaryof-coastathazardsand-climate-change.

4The river flow information preseaad in Pearce et al. (2016) has since been updated by NIWA. This report includes only the updated information prelgdNt&d RY FOR THE ENMNRENT 2018b. Hydrological
projections for New Zealand rivers under climate change, NIWA client report 2018193CH prepared for the Ministry forahenEnt/id 07pp.
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5 aSiK2R2f 23eé

This report considers implications of climate changeifd¢ S a | y\MhangafiuiRegionbased on:

1. Assessments of climate change trends affectingaHe y' I #WhanganuRegion
(Section 4)

2. Modelling of potentiaimpacts of sedevel rise and extreme floodiran the
al y I gWhanganuRegionand key assets

3. Linking of climate change findings from 1 ana 2he region, with particular
reference to key sectors and its socioeconomic profile. Linking and inference is
informed by key documents describing the expected impacts of climate change
generally (globally) as well as specifically for New Zealand/landé I dAfhanganui
Region.

Note that it was outside the scope of this projectdifferentiate the impact of climate change on
iwi, hapy whanau anda n 2BWdiness from the more general social and economic impadtse
region.

5.1 Riskscapeexposure modelling coastal and flood hazards

Research for the Deep South National Science Challenge caatiedal, regional and distridevel

risk exposurdo inunddion in low-lying coastal area@aulik et al., 2019t3nd areas exposed to

fluvial and pluvial (rainfalfjooding (Paulik et al., 2019aJhe RiskScape asset database was used to
measure exposure. RiskScajgea tool used to predict exposure to natuhalzards Exposureto

coastal inundationwas expressed as built assets (e.g. buildings, roads, railways;tatees
infrastructureetc.), land cover, and usually resident population present in the zone inundated by
100year return period storrtide event(1% AEP) at the present day and with different levels of sea
level rise (0.5m, 1m, 1.5m and 2m of Ské&kconsidered here)lhe same asselatabase was
intersected with dlood hazard area map (FLHAxt was created using publichvailable flood

hazard maps from local government organisations and fioshe soil maps from Landcare
ResearchThis exercise included all areas inundated by past floods and areas considered to be at risk
from flooding. Some dlod prone areas may not be correctly identified and there was no specific
return period assigned to this are@his exercise did not consider potential changes to flood events
with climate changedue to the unavailability of extreme flood projections a¢gent However, it
provides a useful baseline for understanding all areas currently exposed to flood hazards in the

a | y I gWhanganui RegiorRefer toPaulik et al. (2019andPaulik et al. (2019tpr details

about the methalology.

Elementsexposedo coastal and flood hazards include both tangible and intangible assets. Included
in these studies were:

A Population (#)
A Buildings
T Total number (#)

T Replacement value (NZD 2016)

5 https://www.niwa.co.nz/naturalhazards/researciprojects/riskscape
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A Transport Infrastructure

T Roads (km)

T Railways (km)

T Airports (total number)

A Electricity Infrastructure

T Transmission Lines (km)

A Threewaters Infrastructure (stormwater, wastewater, potable water)

T Nodes (#)

1 Pipelines (km)

A Land Cover

T Built Land (krf

T Production Land (k@

T Natural/Undeveloped Land (Kin

Results from this analysis givirigetexposure of these asset clasgasonsidered in detail for the
a |l y I gWhanganuRegionn Sectiorb.

5.2 Key sectors around which to consider climate change impacts for

HorizonsRegionalouncil
For key sectors, we havweentified the top five to six sectors according to GDP and employment in
the region Table5-1 and Table5-2).

Table5-1:  Top employment sectors in thay I ¢ FWhanganuiRegion

al yl gk n % regional % national sectoral

Sector WhanganuiRegion employment employment
Agriculture, Forestry and Fishing 9100 8.8 7.5

Public Administration and Safety 9300 9 7.5

Retail Trade 10300 10 4.8

Education andraining 11100 10.8 5.9

Manufacturing 11500 111 4.9

Health Care and Social Assistan| 13100 12.7 5.5

Total employment 62.4
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Table5-2:

Top GDRearning sectors in tha | y I g-WtianganuiRegion(2016).

Sector Millions NzZD % of regional GDP
Agriculture 674 7

Health care and social assistance 723 7.5

Public administration, defence, and safety 758 7.8

Primary manufacturing 792 8.2

gi‘al's on production, import duties, and oth 819 85

Total regional GDP 39

A lack of detailed information on the Education and Training and Manufacturing sectors means that
it is not possible within the resources of the project to assess the potential impacts of climate
change in these sectors. Outside of these,have selectethe following key sectorBom this

analysido consider the implications of climate change for HorizRagionalCouncil:

A

A
A
A

Agriculture, Forestry and Fishing
Public Administration and Safety
Retail Trade

Health Care and Social Assistance
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6 /fAYF(GS LBKIGyAEaA&F N gt KiSy IWFHA 2 Y
A review was conducted of expected climate change impacts on New Zealand gegihviBity

Undated, Ministry for the Environment, 2017a, Clothier et al., 2012, Reisinger et al., &2l 4)
considered in terms of:

A Expected climate changes noted in Sectlon
A The socioeconomic profile of the region (SectipiBection 9 (Appendik)and
A Rislscapeexposure modelling for coastal inundation and flood hazards

Based on these, climate change impacts to be anticipated iathey” I g#WhanganuRegion are
considered irterms of thefollowing selectedkey sectors of economic activity in tael y' I &I G n
Whanganuarea:

A Agriculture, Forestry and Fishing
A Public Administration and Safety
A Retail Trade
A Health Care and Social Assistance
Additionally, the impact of climate change oross cutting areas has been considered:
A Infrastructure
A Housing
A Water
A Environment and tourism.

Based on theisk exposure modelling for coastal inundation and flooding undertaken for
Parliamentary Commissioner for the Environment (2015) and Paulik(@t preparation) NIWA
estimates theexposure ofssets in tha I y | ¢WhanganuRegion from:

A a Lin-100year storm tide event at present day sea level and future levels of SLR; and

A the total flood hazard area (FLHA) identified from flood hazard andiffwone soil
maps (see Section 5.1 for more detail)

A detailed breakdown of distridevel exposure by asset typepgesented in Sectionll

A summary of climate changelated impacts for the different sectors and crassgting areas is
presented inTable6-1 at the end of this chapter.
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6.1 Areas exposed to coastal inundation and river flooding

Maps of areas exposedto s€aS @St NAAS | yR ai2 NyY-Whahdasi RégbSy &4 Ay
are presented ifFigure6-1 to Figure6-3 and a map of the floodhhi | NR | NBF Ay GKS al y
Whanganui Region is presentedrigure6-4. The largest areas exposed to coastal inundation are

around Foxton/Shannon, Tangimogha YR 2 KIF y 3t ydzZAi @ ¢KS wlky3aAxAidA]SA
have the largest areas exposed to flood hazards.

wStIFGAGS (2 23GKSNI LI NWRanganti hds Bwer exfdsuie koykdasgal a I y I ¢ | {n
inundation than most other regions. For 0.9 m of $&&el rse (as an example) with a 1§6ar

return period storm tide event, the region is ranked"i@ terms of population exposed (out of 14

regions), 9 in terms of numbers of buildings exposed, arfitfar production land expose(Paulik et

al., 2019 | 2 6 SASNE T2 NJ F{-Wharigani Is ielatMaR/ dndre exposet dompaned

with most other regions. The region i§ B terms of population exposed and for numbers of

buildings exposed. It raskd" for production land area exposed to floodi(auliket al., 2019a)A

full breakdown of regiofby-region exposure to the different asset classes is provided in Section 11.
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Legend

I o SLR 1% AEP
| 05mSLR1%AEP
- 1.0mSLR 1% AEP

[ 1.5m SLR 1% AEP
I 2.0m SLR 1% AEP

0 5 10 15 20
I T 1Kilometers

Figure6-1: 1% AEP storm tide + sdavel rise elevations exposure in the westem | y | g-Wlianganui
Region. The top boxed area is Tangimoana, see FigeBdd detail. Bottom boxed area is Foxton, see Figure
6-2 for detail. Source: Paulik et al. (20190)he eastern half of the region is not shown as there is minimal
exposure on that coastline.
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Foxton

s LY
Shannon

Legend

B o SLR 1% AEP
0.5m SLR 1% AEP
1.0m SLR 1% AEP

~ 15mSLR1%AEP

— = Kilometers I 20 SLR 1% AEP

Figure6-2: 1% AEP storm tide + sdavel rise elevations exposure in the Foxton area. Source: Paulik et al.
(2019Db).
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Figure6-3: 1% AEP storm tide + sdavel rise elevations exposure in the Tangimoana area. Source: Paulik
et al. (2019b).
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