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1 Glossary

Definitions

Anthropogenic greenhouse gas Greenhouse gases that are emitted from human activities
Biogenic MethaneMethaneproduced from biological (plant and animagurces.

Carbon reservoirsthey are features that stores carbon (such as a tree).

Carbon sequestrationit is the process of removing carbon from the atmosphere and storing it. Trees
are a great way to sequestered carbon.

CQe: Carbon Dioxide Equivalemt all greenhouse gases have a different GWP (Global Warming
Potential). Therefore, all the greenhouse gases emitted can be summarised by ussgFGO
example, methane has a GWP of 25, meaning that 1 tonne of methane will cause the same amount of
warmingas 25 tonnes of carbon dioxide: 1t CH4 = 25¢CO

Evapotranspiratoty ¢ KAa A& GKS &dzy 2F GKS LI I yGaQ GNI yaLM

Greenhouse effectlt is a process that occurs when gaggeenhouse gasef) Earth's atmosphere

trap the Sun's heatand increase radiative forcinghis process makes Earth much warmer than it
would be without an atmosphere. The greenhouse effect is one of the things that makes Earth a
comfortable place to live.

Greenhouse gasethey are the gases that inease the greenhouse effect. More than forty gases are
greenhouse gases, but the most important ones are Water vapoi®)(l€arbon Dioxide (GO
Methane (Ch), Ozon (@), Nitrous Oxide (pD) and fluorinated gases (HFC, PFg}, SF

Radiative forcinglt is he difference between the solar energy received by the planet and the energy
reflected back to space. A positive radiative forcing means that Earth receives more energy than what
is reflected. Therefore, the planet warms. The higher the radiative forsjrithe warmer the planet
becomes. A negative radiative forcing means that Earth reflects more energy than what is received.
Therefore, the planet cools down.

Sustainability It is a évelopment that meets the needs of the present without compromising the
ability of future generations to meet their own nee¢environmental protection, social and economic
development) Brundtland Report1987

Acronyms

CDCC Carterton District Council
CD Carton District

CQ: Carbon dioxide

EV Electric Vehicles

GDP Gross Domestic Product

GHG greenhouse Gas

GPCGlobal Protocol for Community Scale Greenhouse Gas Emissions Inventory
GWR Global Warming Potential

GWRCGreater Wellington Regional Council

ICE Internal Combustion Engine
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IPCClIntergovernmental Panel o@limate Change

IPPU Industrial Processes and Product Use

NIWA National Institute of Water and Atmospheric research

RCPRepresentative Concentration Pathways
UNFCCQJnited Nation Framework Convention on Climate Change
SWDCSouth Wairarap®istrict Council

SWD South Wairarapa District

TA Territorials Authorities

WIP. Work In Progress

WRCE: Wellington Region Climate Change Forum
WRCCW@GWellington Region Climate Change Working Group
WREVWPWellington Region Electric Vehicle Working Party

Te Reo
Hawaiki Ancient homeland Gt KS LJ I 0Sa FTNRY gKAOK an2NA YAINI GSF

Iwi: Extended kinship group, tribe, nation, people, nationality, racdten refers to a large group of
people descended from a common ancestor and assatiaith a distinct territoryb A n G A Y I K dzy 3 dzy
ki Wairarapa and Rangite o Wairarapa are the two iwis in Wairarapa.

Kai moana Seafood
Kaitiaki: Guardians and protectors of places

Kaitiakitanga the responsibility to care for the physical, ecological aridtapl wellbeing of a place
or resource to ensure harmony within the environment and protection against elements that cause
permanent imbalances.

Kokopu Whitebait

b 3 atua: Deity

t n 1 SHeéngon from another country

Piharau Lamprey

Tangata whenualocalpeople, hosts, indigenous people

TaniwhaY Ddzt NRAFya FyR LINRPGSOG2NRE 2F LI I OSad wnillt A
f1r1S 2FANIYFNILI ® IS GF1Sa GKS F2N¥Y 2F | € FNBS a1

Taonga Treasure
Tapu Sacred
Tuna Eels

Whaitua: Designated space or catchment
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2 Introduction

Climate Change is the biggest environmental challenge we are facing.

As Wairarapa is already experiencing the effect of Climate Chaspecialljtemperature increase,
droughts,sea level rise and erosipfarerton District Counci{CDCand South Wairarapa District
Council (SWDCare committedto doing their part in mitigating Climate Change (reducing the
greenhouse gas emissions).

z A

IN206x G KS al&@2NBR aA3dySR (K bSs w%SItlyR [20Ff D2¢
andcommittedto:

1 Develop and implement ambitious action plans that reduce greenhouse gas emissions and
support resilience within our own councils and for éaral communities. These plans will:
o promote walking, cycling, public transport and other low carbon transport options;
o work to improve the resource efficiency and health of homes, businesses and
infrastructure in our district;
o support the use of renewablenergy and uptake of electric vehicjes
1 Work with our communities to understand, prepare for and respond to the physical impacts
of climate change
1 Work with central government to deliver on national emission reduction targets and support
resilience in oucommunities.

¢KS wdzl YnKIFy3aF {iNXGS3e KIFra 0SSy RS@St2LISR G2 N
Council and South Wairarapa District Coufdtils strategy was adopted in February 2020 for CDC and
March 2020 for SWDC.

This strategyas twovolumes. The first volume:

1 presents the district§socieeconomic, environmental and culturabntexts;

1 explains what Climate Change is and what may be the impact for Wairarapa;

1 presents the greenhouse gas inventofor the Wellington Region (lead by Grés
Wellington)

1 presents the inventories of greenhouse gas emissioom Wairarapa androm counci2 a
activities for each Councils;

f sets up targets

The second volumpresents

1 our achievements since the strategy was adopted in 2020;
1 An updated action gin for the coming years (202023 and 2022033).

Adoption CDC: February 2020
SWDC: March 2020
15t review March2021
Next review due 2024
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3 Executive summary

Climate Change is the biggest environmental challenge we are facing.

As Wairarapa iglready experiencing the effect of Climate Change, especially sea level rise and
erosion, Carterton District Council (CDC) and South Wairarapa District Council (SWDC) are committed

to doing their part in mitigating Climate Change (reducing the greenhcasemissions).

¢KS wdzl YnKFEy3aF {GNXGS3e Kra 0SSy RS@OSt2LISR (2 N
Council and South Wairarapa District Council.

Socieeconomic context

With a population of 19,773 in 2018, South Wairarapa and Carterton Déstietattractive, and the
population had a +23.6% growth between 2006 and 2018 (around +1.8% per year). South Wairarapa
and Carterton Districts are rural districts with a density of 5.4 per&/km

In 2018, 37.1% of the households in the districts own ondess motor vehicles. 18.1% of the
households in the district own 3 or more motor vehicles.

LY HnamyIZ GKS YIFAY FdzSf (GeLIS F2N 6GKS RAaGNAOGQA
(59.9%). Bottled gas and coal respectively had a 43.6% and @82éase between 2013 and 2018.

In 2018, unemployment in South Wairarapa and Carterton Districts was lower than in New Zealand
6odxkr O2YLI NBR (2 nox>0d ¢KS YIAY AYRdAZAGNARSE | N
workforce) followed bW LIN2 FSa aA 2yl £ 2 aO0OASYGAFAO IyR GSOKYyAO!
In 2018, 75.3% of the residents from South Wairarapa and Carterton Districts worked within the
districts. 61.7% of the residents drove a car, truck or van to travel to work. Baléport (trains and

buses) are used by 9.2% of the residents to go to work and 5.3% of the residents walked, jogged or
biked.

Over 96% of the residents of South Wairarapa and Carterton Districts live and work within the districts.

Environmental context

Carterton and South Wairarapa Districts have dry and warm summers and wet and mild winters.

The main features in the landscape are the Tararua range in the Mée#t, the Aorangi range in the

{2dz0 KX GKS wdzZl YnKIFy3F LXFAYya YR GKS NMHzZZ3ISR 91 &

The disricts are mainly covered by farmlands (55.7%, including 6.7% of planted forests), closely
followed by natural areas (43.8%, including 35.7% of natural forests). The farmlands and the four
settlements of Featherston, Greytown, Martinborough and Cartertoa mainly located in the
Wairarapa plains and the Eastern Wairarapa. The Tararua Range and the Aorangi Range are the main
natural areas of the districts.

Carterton and South Wairarapa Districts have a -Rididmetre shoreline. The coast has the
settlements of Ngawi, Tora and Flat Point, but is mainly composed of rural and natural areas.

Pagel|9



Volumel: Climate Change Strategy

Historical and cultural context

The Wairarapa has a strong mana whenua history with many importayoriMheritage sites. The
cultural landscape includes thosdapes associated with ngatua (deities), taniwha and kaitiaki
(guardians and protectors of places), as well as places discovered, visited and drbnyaameestors

and explorers.

What is Climate Change and its impact for Wairarapa

According to the UNFC@anited Nation Framework Convention on Climate Change), Climate Change
means a change of climate which is attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in addition to natural clinaiability observed

over comparable time periods.

The IPCC (Intergovernmental Panel on Climate Change) set up different scenarios depending on the
greenhouse gas emissions. RCP2.6 is a low emissions scenario, RCP4.5 is a low to moderate emissions
scenard, RCP6.0 is a moderate emission scenario and RCP8.5 is a high emissions scenario.

Globally, surface temperature is projected to rise over the 21st century under all assessed emission
scenarios. It is very likely that heat waves will occur more often asldnger, and that extreme
precipitation events will become more intense and frequent. The ocean will continue to warm and
acidify, and global mean sea level to rise.

Greater Wellington Regional Council provides climate change assumptions based orthg &
RCP8.5. These assumptions were used to understand the likely impacts of climate change in
Wairarapa.

The expected direct impacts of climate change (such as increased temperature, increased flood
intensity and sea level rise) impact the communitiegg in Carterton and South Wairarapa District.
The key impacts on the communities are:

1 Impact on the environmental webleing (biodiversity losses, increased pests and rodents,
AYONBF&ASR O2tadtft AydzyRFGA2Y X0
1 Impact on the social webleing (increasedsk on the human health and human life, increased
LINBaadz2NBE 2y RNAY1AYy3 4F0GSNI ljdzr t Ade yR I @ Afl
1 Impact on the economic welleing (reduced productivity, increased damage to properties,
AYONBIF &SR LINBaadz2NBE 2y; AyadaNryoSa FyR Y2NI 3l 3
1 Impact on the cultural welbeing (loss of cultural identity, loss of important cultural activities,
f2aa 2F GFr2y3aF aLISOASaxo

Wairarapa Combined Distrigteenhouse gas inventory

In 2018/19 reporting year, the Wairarapa Combined District emitted gra&41320 tCge and net
353,460 tCee.

The biggest sector is agriculture (77.8%), followed by transport (15.7%). Stationary energy (3.4%),
Waste (2.3%) and Industry (0.8%) are minor sources of emissions in the Wairarapa.

Total gross emissions fell by A6m 1,871,095 tCt in 2001 to 1,734,320 tGOin 2019. Reductions

in emissions from stationary energy, waste and agriculture are responsible for the fall in total gross
SYraarzyaod !'a GKS NBFIQa LRLzZ I GA2Yy [t grosNhR aSy
emissions have reduced by 24% from 47.9:800 2001 to 36.4 tC® in 2019.
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Net forestrysequestration reduced by 30% between 2001 and 2019 causing net emissions to increase
from net-negative total emissionsq1,460 tC@e in 2001) to nepostive emissions (353,460 tG&in
2019).

Carterton District Council greenhouse giagentories

Carterton District Council had a gross emission of 372.91et®018 (base year) and 275.99 €0
in 2020 {26%). The biggest source is transport (50%) adbb by electricity (21%, wastewater
treatment (19%) and water supply (9%). Waste and refrigerant are minor sources of greenhouse gas.

Carterton District Council had a net emission®B864.48 tCge in 2018 (base year) ané,961.40
tCQe in 2020 (+1.41%).

Biogenic methane emissions increased by 2.73% between 2018 and 2020.

South Wairarapa District Council greenhouse gas inventories

South Wairarapa District Council had a gross emission of 247.54 t€2D18 (base year) and 243.17
tCQe in 2020(-2%). The biggest source is the electricity (38%) followed by water supply (21%),
transport (21%) and wastewater treatment (19%). Waste and refrigerant are minor sources of
greenhouse gas.

South Wairarapa District Council had a net emission of 2,687@# i@ 2018 (base year) and 665.70
tCQe in 2020 {79%).

Biogenic methane emissions decreased by 2% between 2018 and 2020.

Targets

Carbon targets have been set ufhey are ambitious but also, achievable and realistic. Being small
councils, we must be awe of our limits.

During the period 202Q 2030, Carterton and South Wairarapa District Councils aim to:

1 Reduce their gross greenhouse gas emissions
1 Increase the reservoirs, therefore the amount of greenhouse gas sequestered every year
1 Reducebiogenic methane by 10% below 2017 levels.
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4 Socioeconomic context

4 )

With a population of 19,73 in 2018, South Wairarapa and Carterton Districts are attract
and the population had a +Z3%6 growth between 2006 and 2018 (around +1.8% per ye
South Wairarapa and Carterton Districts are rural districts with a density of 5.4 pérs/km

In 2018, 371% of the louseholds in the districts owone or less motor vehicles. 18.1% of tl
households in the district own 3 or more motor vehicles.

LY HwnmyI GKS YIAYy FdzSt (&L 7T 2Ra), fokowed Ry
electricity 69.9%). Bottledgas and coal respectively had a 43.6% and 73.2% decrease bel
2013 and 2018.

In 2018, unemployment in South Wairarapa and Carterton Districts was lower thHdawn
Zealand(3.0% compared tat.0%). The main industries akdgriculture, forestry and fishgQ
(15.68% of the workforce) followed bW LINR FSa adA 2y £ = & OA S yoi% af’
the workforce).

In 2018, 75.% of the residents from South Wairarapa and Carterton Districts worked withir
districts. 61.7% of the residents drove a,c@uck or van to travel to work. Public transpo
(trains and buses) are used by 9.2% of the residents to go to work and 5.3% of the res
walked, jogged or biked.

Over96% of theresidents ofSouth Wairarapa and Carterton Districts laugd workwithin the
districts.

\ J
4.1 CartertonDistrict(CD
4.1.1 Population

Change 2050 Change
2006 2013 2018 between (forecast) between
2006- 2018 2018- 2050
Population 7,101 8,235 9,198 +29.5% 13,068 +42.1%
Sourcelnfometrics, 2021
Tablel: (DQ&a LJ2 LJdzf | GA2Y
Population2018 Land area Density (pers/km?)
Population 9,198 1,180 kni 7.79

Sourceinfometrics, 2021
Table2: (DQ & LJ2 Litbsity inRGLY

Between 2006 and 201@artertonDistrictQ @opulation increase quickly(average2.2% per yearand
passel from 7,101 in 2006 to 9198 in 2018. The forecast shows that the population will keep
increasing eveethough it is slowergverage:1.1% per yeg). The population in 280 is estimated to
be 13,068

/| 508 RSy ampeisonsperkigz g o1 @
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4.1.2 Dwellings

4.1.2.1 Dwellings

Change between
2013¢ 2018

Dwellings 2,784 3,321 3,657 +10.1%
Sourcelnfometrics, 2021

Table3: CD dwellings

2006 2013 2018

CD had 40.1% increase in dwellings betweenIZand 20B.

4.1.2.2 Car ownership

[N No motor vehicle;12.5%
M 1 motor vehicle2.6%
N 2 motor vehicles7.9%
N 3 or more motor vehicle9.7%
-15% 0% 15% 30% 45% 60% 75%

Sourceinfometrics, 2021

Figurel: (DQ Bouseholds car ownershiphangebetween 23 and 208

Householdswithout motor vehicles decreasedy 12.5% between 2013 and 2018 while households
with at least one motor vehicle increased. The biggest increase is for the households with 3 or more
vehicle (+29.7%Because CD is a rural district and due totéthpublic transport, people rely on their

own vehicles

4.1.2.3 Household fuel type

1 No fuel,0.6%
| Solar power(.1%
. E|ectricity,60.1%

Gas9.3% Wood,73.4%

Home heating 0il0.0%
m Coal 0.8%
I Other fuel(s)0.3%

0%  10% 20% 30% 40% 50% 60%  70% = 80%
Sourceinfometrics, 2021
Figure2: (DQ Bouseholds fuel typean 2018

Wood (73.4% of the households) and electricity (60.1% ohtheseholds) are the two main fuels for
the households in CD in 2018.
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4.1.3 Employment
4.1.3.1 Employment status

2006 2013 2018 Change
between
Number % Number % Number % 2013c 2018

Employed fulitime 2,733  48.8% 3,015 74.2% 3,492 46.8% +15.8%

Employedpart-time 885 15.8% 1,047 25.8% 1,242 16.7% +18.6%
Unemployed 129 2.3% 243 6.0% 240 3.2% -1.2%

Not in labour force 1,731 30.9% 2070 51.0% 2,484 33.3% +20.0%

Unidentified 129 2.3% 222 5.5% 0 0.0% -100.0%

5,604 4,062 7,458

Sourcelnfometrics, 2021

Table4: (DQ Eesidents employment status

The unemployment rate iB018 forCDwasbelowthe national rateof 4.0%

4.1.3.2 Workforce profiles

Agriculture, forestry and i i
EGNEE 0ol
Health care and SO Cial aS SiSt e (.
CONSTIUCTIO 1 |1
Professional, scientific and technical Servic s
Education and trauinin . s
Retail trade s ——
Public administration and safety - ———————
Accommodation and food service s ———————————
Other services m——————
Transport, postal and warehousing——
Administrative and support service Sn———
Wholesale trade m—
Financial and insurance servicesm
Rental, hiring and real estate servicesmm
Arts and recreation service Smmmm
Electricity, gas, water and waste servicossm
Information media and telecommunicationsmm
Mining 1

0% 2% 4% 6% 8% 10% 12% 14%

SourceNZ Stat, 2021

Figure3: (DQ &orkforce industry sector of employmenin 2018

Agriculture forestry and fishings the biggest sector and represents alm&4%o of the workforce

profile. Manufacturing is the second biggest sector vaitter 10% of the workforce.
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4133 / I NI S NI 2 yplace of\Bria A RSy (i &

Wellington City

/ 4.3%

South Wairarapa
/— District
8.1%

¥ Hutt City 0.3%

Upper Hutt City
0.2%

SourceCommuter Waka App, 2021
Figure4: (DQ @sidents place of work in 2

Over95%2 ¥ (G KS / 5Qa MAi&apaGLXhia CORRMIn Masteryon District andl.1%
in South Wairarap®istrict) 4.3% of the CD residents work Wellington City. A small number of
residents works in Hutt Cignd Upper Hutt City

4.1.3.4 Method of travel to work

Passenger in a car,

Drove a truck, van or
company car, campany bus
truck or van 2.8%
11.9%
PSE e Train Public bus

car, truck or van

9 3%
54.9% 6.1% 0.3%

\ - — N
\ 1.2%

Walked or
jogged
3.8%

Sourceinfometrics, 2021
Figure5: COQ BB & A RnBtilod &f Ravelto work in 2018

Almost70: 2F (KS / 5Qa babanieRiSsioniviay afAiaSspdrt to Kvarid(rive a car,
truck or van or be a passenget}l.8% of residerd use a low carbon way of transport to go to work
(train, walk or jogged, bicycl@ublic bu}.
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Drove a private car, truck or vadi7.5% I —
Drove a company car, truck or va0.6% -
Passenger in a car, truck, van or company, 01896
Train 24.4% —
I Public bus-37.5%
Bicycle 0.0%
Walked or joggedl7.6% I
Worked at home39.0% I
-40% -30% -20% -10% 0% 10% 20% 30% 40% 50%
Sourceinfometrics, 2021
Figure6: (MQMXB & A RnBtifod &f @avelto work changebetween 20l3and 208

Thelow carbon way of trael (train(+24.4%)andwalked or jogged+17.6%) increasedetween 2013
and 2018. However, the bicycle users stayed stable and the public bus users decr8@<edh)(
Moreover, the high carbon emission way of travel increased .68 for theprivate car, truck or van
usersand +40.6% for the company car, truck or van users

4135 / F NISNIi2z2yQa ¢2N] SNAR LXIFOS 2F NBaARSyOS

~—__ South Wairarapa
District
3.5%

SourceCommuter Waka App, 2021

Figure7: (DQ&orkers place of residence in 261

/ I NI S NI 2 yiigedor anNB3ZNECarterton District, almost 14% in Masterton District and
3.5% in South Wairarapa District.
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4.2 South Wairarapa DistriCBWD
4.2.1 Population

Change 2050 Change
2006 2013 2018 between (forecast) between
2006- 2018 2018- 2050
Population 8,892 9,528 10,575 +18.9% 14,098 +33.3%
Featherston 2,343 2,250 2,487 +61% 3,469 +39.5%
Greytown 2,103 2,238 2,466 +17.3% 3,642 +47. 7%
Martinborough 1,329 1,473 1,767 +33.0% 2,493 +41.1%
Ruralareas 3,114 3,570 3,852 +23.7% 4.494 +16. %06
Sourcelnfometrics, 2021
Table5: { 2 5 gbpulation
Population2018 Land area Density (pers/kn?)
Population 10,575 2,457 kni 4.3

Sourcelnfometrics, 2021
Table6: { 2 5 gbpulation density in 2018

Between 2006 and 2018 South Wairarapa Digiri@pulation increased quicklayerage:1.5% per
year) andventfrom 8,892 in 2006 to 1675in 2018.The forecast shows that the population will keep
increasing even though it is slower (averatfi per year). The population in2Dis estimated to be
14,098

{2504 RSy aAdi3perdoispallBNE 26 6
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4.2.2 Dwellings
4.2.2.1 Dwellings

SWD

Featherston

Greytown

Martinborough

Rural areas
Sourceinfometrics, 2021

Table7: { 2 5 @&llings

2006

3,678
969
879
585

1,242

Volumel: Climate Change Strategy

2013

3,984
996
942
639

1,407

Change baween

2018 2013¢ 2018
4,395 +10.3%
1,035 +3.9%
1,059 +12.4%
759 +18.8%
1,545 +9.8%

SWD had @10.3% increase in dwellings between1Zand 20B. The biggest increase happened in
Martinborough (4.8.8%), followed by Greytown (2149%j.

4.2.2.2 Car ownership

60%

40%

20%

0%

-20%

-40%

0 motor
Vi

ehicle

1 motor vehicle

SourceNZ Stat, 2021

2 motor
vehicles

3 or more
motor vehicles

Figure8: Carownershipchangebetween 203 and 2018

m SWD
Featherston
Greytown
Martinborough

Rural

The percentage of households with 3 or more motor vehicles increased.f%3ktween 2013 and

2018 and the number of households without a motor vehicle decreased by 21.5%. Thiséncfea
households with 3 or more motor vehicles can be explained by the fact that SWD is a ruralatistrict
people living there rely on their vehicles.
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4.2.2.3 Household fuel type

1 No fuels 0.6%
| Solar Power0.1%
e Electricity 59.7%

Wood, 75.7%
Gas 8.9% d °

Home heating 0il.0%
I Coal 0.6%
I Other Fuel(s)0.3%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Sourcelnfometrics, 2021

Figure9:{ 2 5 lbaseholds fuel typen 2018

20%

Coal Gas Wood Electricity olar power No fuels or other
fuel(s)
-20% m SWD
Featherston
-40% Greytown
Martinborough
Rural

-60%
-80%

-100%

Sourceinfometrics, 2021

Figure10: Households fuel typechangebetween 2.3 and 208

Thefuel type which are high greenhouse gas emittgush as coal and gase decreasingThe use of
woodincreased everywhere in the district.
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4.2.3 Employment
4.2.3.1 Employment status

2006 2013 2018 Change
between
Number % Number % Number % 2013¢
2018
SWD
Employed fulitime 3,483 49.5% 3,225 42.0% 4,239 49.0%  +31.4%
Employed parttime 1,062 15.1% 1,260 16.4% 1,446 16.7%  +14.8%
Unemployed 141 2.0% 261 3.4% 237 2.7% -9.2%
Not in labour force 2,109 30.0% 2,343 30.5% 2,736 31.6%  +16.8%
Unidentified 246 3.5% 285 3.7% 0 0.0% -100.0%
7,041 7,674 8,658
Featherston
Employed fulitime 813 45.0% 765 41.9% 924 45.8%  +20.8%
Employed paritime 225 12.5% 237 13.0% 267 13.2% +12.7%
Unemployed 63 3.5% 117 6.4% 108 5.3% -1.7%
Not in labour force 624 34.6% 651 35.6% 720 35.7%  +10.6%
Unidentified 75 4.2% 60 3.3% 0 0.0% -100.0%
1,806 1,827 2,019
Greytown
Employed fulitime 747 43.7% 741 40.6% 921 45.0%  +24.3%
Employed paritime 279 16.3% 303 16.6% 330 16.1% +8.9%
Unemployed 30 1.8% 54 3.0% 42 2.1% -22.2%
Not in labour force 630 36.8% 684 37.5% 747 36.5% +9.2%
Unidentified 27 1.6% 51 2.8% 0 0.0% -100.0%
1,710 1,824 2,046
Martinborough
Employed fulitime 525 47.7% 555 45.8% 723 49.0% @ +30.3%
Employed paritime 153 13.9% 204 16.8% 246 16.7%  +20.6%
Unemployed 18 1.6% 33 2.7% 30 2.0% -9.1%
Not in labour force 354 32.2% 381 31.4% 480 32.5% @ +26.0%
Unidentified 45 4.1% 39 3.2% 0 0.0% -100.0%
1,101 1,212 1,476
Rural areas
Employed fulitime 1,401 57.6% 1,470 52.4% 1,671 53.6% +13.7%
Employed paritime 402 16.5% 516 18.4% 603 19.3%  +16.9%
Unemployed 27 1.1% 57 2.0% 57 1.8% 0.0%
Not in labour force 495 20.3% 627 22.4% 789 25.3% @ +25.8%
Unidentified 99 4.1% 135 4.8% 0 0.0% -100.0%
2,433 2,805 3,120

Sourceinfometrics, 2021

Table8: { 2 5 @sident employment status
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The unemployment rate in SWDhslow the national rate 4.0% in 2018). However, Featherston is

above the national rate5 07z  dzy SYLJX 28 YSy G0 odzi GKAA NI GS KIFa F
employment increased a lot since 2013+ for full-time employment and +14.8% for patime

employmen), especially in Martinborough

4.2.3.2 Workforce profile

Agriculture, forestry and fishing
Professional, scientific and technical services
Public administration and safety
Accommodation and food services
Construction
Retail trade
Health care and social assistance
Manufacturing
Education and training
Other services
Transport, postal and warehousing
Administrative and support services
Wholesale trade
Financial and insurance services
Information media and telecommunications
Rental, hiring and real estate services
Arts and recreation services
Electricity, gas, water and waste services
Mining
0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

Featherston ~ Greytown Martinborough Rural

SourceNZ Stat, 2021
Figurell: { 2 5 Wadkforce industry sector of employmenin 2018

Agriculture forestry and fishings the biggest sector and represenits. 246 of the workforce profile.

4233 {2dz0K 2 ANI N} LI Q% NBAARSyGa LXIFOS 2F 62N

Wellington City
10.4%

Masterton
District
8.0%

Carterton

District
2.2%
South Wairarapa District Hutt City

77.5% 1.0%

Upper Hutt City
0.9%

SourceCommuter Waka App, 2021
Figurel2: { 2 5 @sidents place bwork in 2018
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Almost90%of the SWIR & NI & A R Swaiiasiapad] 2 PlinZSWBBY% in Masterton District and
2.2% in Carterton District)10.4% of the residents works in Wellington Ci#y.small nhumber of
residents works in Hutt Cignd Upper Hutt City

4.2.3.4 Method of travel to work

100%
90%
—] Other
80% -
70% — L Worked at home
60% B Walked or jogged
50%
40% m Bicycle
30% m Public bus
0,
20% Train
10%
0% Passenger in a car, truck,
N van or company bus
\$Q = W \>°§ ° Drove a car, truck or van
S Q}") A&O oko Q
X &
&S
K

Sourcelnfometrics, 2021
Figurel3: RS & A R @gfhivdiaRtravel to workin 2018

Almostée™> 2F GKS {25Q4& caddbriemBs®y wiagi of tlaasPort ko wérld (ekike a car,
truck or van or be a passengetp.®o of theresidents use a low carbon way of transport to go to
work (train, walk or jogged, bicycle, public bus).

These trends are about the same for the three towns. However, we note a higher use of the train in
Featherston (due to theroximity of thetrain station) and of the bicycle in Martinborough. The rural
FNBFaQ NBaARSyi(a YlIAyte dzasS Y202N) gSKAOf Sa Gz 32
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Drove a private car, truck or van50.8/ I
Drove a company car, truck or var32.4% GG
Passenger in a car, truck, van or company, b9 %
Train +60.5
I Public bus-40.0%

Bicycle +5.6%

Walked or jogged+17.8%

Worked at home+56.5% I

-50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% 60%

Sourceinfometrics, 2021

Figurel4{ 2 5RBaARSY (G 4Q YS(iK2R 2 Petvicel2@hd208 62NJ] S@2f dziAzy

The trainusers(+60.5%) increased quicker than the cémuck or van userg50.8%for private vehicles
and +32.4 for company vehicld®tween 2A.3and 20B and the walkers/joggers increased by 17.8%.
However, the public bus usedecreased by @.0%.

4235 South Wairarap@a ¢2NJ SNAR LJX I OS 2F NBaARSyOS

South Wairarapa District
90.6%

Carterton
District
7.9%

Masterton District
1.5%

Sourceinfometrics, 2021

Figurel5: { 2 5 Wadkers place of residence in 201

Over99: 2F GKS {25 Qe SINDNISMNEartettoh DiStricthayd 1.5%Masterton
District.
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5 Environmental context

5.1 Climate

Carterton and South Wairarapa Districts have dry and warm summers and wet and mild wi

The following datas provided by the NIWA They have been recorded between 1981 and 2010 in
Masterton.

Temperature
SeeFigure2l, page28.
Wairarapa enjoys warraummers and mild winters even though frost may happen.

In summer maximum air temperatures range fr@®°C to 28°C, but temperatures above 30°C have
been recorded. High temperature may be accompanied by a strong dry foehn wind from the
northwest.

Winter ismild in the north of the region and cooler in the south. Typical winter daytime maximum air
temperatures range from 10°C to 16°C.

Frost occurs mainly in winter even though frosts can happen occasionally all year around. July and
August are the months witthe most frosts recorded (12.9 and 13.2 days respectively).

30
25
20

15
10
5

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Temperature ¢C)

Mean dayly high Mean dayly low

Source: NIWA 2012
Figurel6: Mean temperature in Masterton for 198% 2010

! National Institute of Water and Atmospheric Research
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Jan Feb Mar Apr May Jun Aug Sep Oct Nov Dec

[ee]

()]

N

N

Source: NIWA 2012
Figurel7: Mean monthlyvaluein Masterton for 1981¢ 2010 Numbers of days of ground frost

Pluviometry
SeeFigure22, page29.

Rainfall is influenced to a large extend by the Tararua Range that lie across the west to east movement
of the weather systems.

The ranges are wetter than the plains. Eastern Wairarapa is also slightly wetter than the plains:

1 over 2000 mm for theTararua range and,800 mm of the Aorangi range
1 under 800 mm for Martinborough and the plains arotind
1 between 1000 and 1400 mm for the EastarWairarapa.

Masterton receives 927.6 mm @din every yearJanuary(44.4 mmand 7.1 wet daysand April(54
mm and 9.2 wet daysare the driest montk. May (93.6 mmand 11 wet days June (105.3 mrand
13.2 wet daysand July (90.9 mmnd 14.1 wet daysare the wettest.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

120

100

Pluviometry (mm)
B D o]
o o o

N
o

o

Source: NIWA 2012
Figurel8: Mean monthly pluviometry in Mastertorfor 1981¢ 2010
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16
14

12

0||||‘|||||||

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1

o

A~ O

Numbers of days with 1 mm or more of
rain
N (o]

Source: NIWA 2012

Figure19: Mean monthly value in Masterton for 198& 2010 Numbers of days with 1 mm or more of rain

Sunshine
SeeFigure23, page30.

Summer is the sunniest time of the year (238.6 hours of sunshine in January and 221.®fhours
sunshine in December) when winter is the least sunny time of the year (99.9 hours of sunshine in June,
114.9 hours of sunshine in July).

500
450
400
35
30
25
20

0 |‘ || I| I| I| I| I| I| I| I‘ I‘ |‘

Hours
o O O

o

15
10
5

o O o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B Mean sunshine hours m Daylight hours

Source: NIWA 2012
Figure20: Mean monthly hours of sunshine in Masterton for 19812010

Masterton receives 982.1 hours of sunshine every year. The Tararua range is the least sunny part of
the region (under 750 hours of sunshine yearlghd the coast is the sunniest part of the region
(2,100 hours of sunshine every year).
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Wind

SeeFigure24, page31.

The strongest winds happen at the summit of the rangaean annual average betweehand 9

m/s?). The wind in the Wairarapa plains range between 2 and 3 m/s. The wind gets stronger and

stronger as we move east and ranges from 5 m/s (west of Eastern Wairarapa) to 7 m/s (east of Eastern
Wairarapa).

In summer the winds are mainly dry northesterlies and in winter, they are moist south and seuth
easterlies.

2 Metre per second
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J

Mean annual temperature in Carterton and South
Wairarapa districts

Temperature (degree Celsius)
N 7t08
I 8t09

9to 10
7 10to 11

11to 12

12to 13
13014
B Lakes
— Rivers
b e [ Territorial Authorities
LUCAS NZ, Land use map 2016, MfE ® Towns

NIWA 2012
Territorial Authorities 2019, Stat NZ

Figure21: Mean annual average temperaturéor CD and SWD
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J

Mean annual total rain in Carterton and South Wairarapa
districts

0 <800

{800 to 900
900 to 1000
1000 to 1100
1100 to 1200

Sources: =

NZ topo 250, LINZ 1200 to 1300
LUCAS NZ, Land use map 2016, MfE [ 1300 to 1400
NIWA 2012

Territorial Authorities 2019, Stat NZ I 1400 to 1500

Figure22: Mean annual total rairfall for CD and SWD

Pluviometry (mm/year)

1500 to 1600
I 1600 to 1800
[0 1800 to 2000
7 >2000
B Lakes
— Rivers
[ Territorial Authorities
® Towns
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]

Mean annual hours of sunshine total in Carterton and
South Wairarapa districts

Hours of sunshine per year 1950 to 1975

0 <1750 1975 to 2000
I 1750 to 1775 2000 to 2025
[ 1775 to 1800 2025 to 2050
1800 to 1825 2050 to 2100
1825 to 1850 B Lakes
Sources:  pi
NZ topo 250, LINZ 1850 to 1875 Rivers
LUCAS NZ, Land use map 2016, MfE 1875 to 1900 [ Territorial Authorities
NIWA 2012
Territorial Authorities 2019, Stat NZ 0 1900 to 1925 ¢ Towns

Figure23: Mean annual sunshine hours totdor CD and SWD

Page] 30



Volumel: Climate Change Strategy

J

Mean annual average wind in Carterton and South
Wairarapa districts

Wind (m/s)
[ 3t04
4t05
5to6
6to7
7t08
[ 8to9
B Lakes

Sources: —— Rivers

NZ topo 250, LINZ o i
LUCAS NZ, Land use map 2016, MfE [ Territorial Authorities
NIWA 2012 °

Territorial Authorities 2019, Stat NZ oS

Figure24: Mean annual average wind for CD and SWD
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5.2 Landscape features

The main features in the landscape dne Tararua range in the NorfWest, the Aorangi range
Ay GKS {2dz2iKZ GKS wdzl YnKIFy 3l LXFAYya | yR

Carterton and South Wairarapa Districts are maiohal districts. The main features in thentiscape
are:

f The Tararua range in tiéorth-West: mainly native forest

The Aorangi range in the South of SWD: mainly native forest

1 The plaindetween the range$ | NB dzy R i KS  w:draiMyphigh pyoucinghotlsS NI
grassland but also wetlands around Lake Wairarapa and Lake Onoke

1 Eastof Wairarapa: this part is more rugged. The lowest part are mainly low producing
grassland and the highest pamte mainly forest (planted and native).

=

As shown in thé-igure25, page35andFigure26, page36, the landscape and the landcover depends
very much on thground elevation.

5.3 Landcover

( )\
The districts are mainly covered by farmlands (55.7%, including 6.7% of planted forests),
followed bynatural areas (43.8%, including 35.7% of natural forests). The farmlands and th
settlements of Featherston, Greytown, Martinborough and Carterton are mainly located it
Wairarapa plains and the Eastern Wairarapa. The Tararua Range and the Ranagegiare the
main natural areas of the districts.

Carterton and South Wairarapa Districts have a-Rdidmetre shoreline. The coast has tt
settlements of Ngawi, Tora and Flat Point, but is maiolypposed ofural andnatural areas.

(& J

Surface km?) Percentage (%)

Agriculture and Forestry 2025 55.7%
Grassland High producing 1137 31.3%
Grassland Low producing 595 16.4%
Planted forest 243 6.7%
Cropland 51 1.4%

Natural areas 1594 43.8%
Forest- Natural 1299 35.7%
Grassland With woody biomass 176 4.8%
Wetland 120 3.3%

Settlements 12 0.3%

Other 5 0.1%
TOTAL 3636 100%

Table9: Landcover in 2016 for CD and SWD
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5.3.1 Rural areas

¢KS YI22NARGe 2F 2FANINILIQa SYy@ANRYYSyld KFa N
largely determined by prevailingatural elements, whether the land is used for primary productive
purposes or for conservation purposes.

Rural land is a significant resource due to the economic value of primary production activities to
Wairarapa, and the associated processing and seiniestries. The use of this resource is constantly
changing, in response to economic demands and conditions. The continued prosperity of Wairarapa
as a whole is largely dependent on the use of rural resources adapting to changing economic
opportunities.

The rural environment is typically characterised by the following elements:

1 Open space, natural landscapes, and vegetation predominate over the built environment;

f  Working productive landscape, with a wide range of agricultural, horticultural and forestry
purposes;

1 Large areas of exotic and indigenous vegetation, including pasture, crops, forest and
scrublands;

1 Place where people live and work, with low population density;

Significant areas of the Rural Zone are held in public ownership and managed forvatinger

purposes, with the key assets being the Tararua and Aorangi Forest Parks and Lake Wairarapa. Aside
from their intrinsic ecological valueg, I A NI NI LJ Qa O2yaSNBIF A2y Yl yl 3
important cultural, economic and recreational values. Eheseas are perceived to be part of

2 ANI NF LI Qa4 NHzNI f SYy@ANRYYSYy(dz |fiK2dzZa3K (KSe& RA-
use, environmental character and amenity values.

5.3.1.1 Agriculture and forestry
SeeFigure27, page37.

In South Wairarapa and Carterton Districagriculture,forestry and fishing represent2% of the
workforce industry sector of employment (28)1 The land used for agriculture and forestry represents
55.7% of Carterton and South Wairarapa districts combined.

Most of thehigh producing grassland is locatedhie Wairarapa Plaiandthe low producing grassland
is located in the East of Wairarapa. The planted forests are mainly in the East of Carterton district.
Areasof planted forest can be found around the Aorangi and the Tararua ranges.

5.3.1.2 Natural areas
SeeFigure28, page38.

The natural forest covers 35.7% of South Wairarapa aneg@amtDistricts. It is mainly located in the
Tararua and the Aorangi Ranges and in the Eastern Wairarapa.

South Wairarapa District presents 120 %afi wetlands, mainly located around Lake Wairarapa and
lake Onoke. These wetlands are very important forllaiversity.
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5.3.2 Human infrastructure
SeeFigure29, page39.

Bothdistrictscontain a variety of residential areas, including those within the main urban communities
of Carterton, Featherston, Martinborough and Greytown, as well as smaller coastal and rural
settlements.

Most of the infrastructurdslocated in the Wairaapa plain.

Featherston, Greytown and Carterton are connected by the State Highway 2af@Haartinborough

is connected to Featherstowith the State Highway 53 (SH53). Bidwills Cutting road is the link
between Martinborough and Greytown and Ponatahi roadhe link between Martinborough and
Carterton.

Featherton Greytownand Carterton are linked with the railwa¥reatherston station, Woodside
station, Matarawa station and Carterton station).

The settlements cover only 0.3% of the land of both districts.
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Main landscape features in Carterton and South
Wairarapa districts

N ()
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Tararua
range
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Aorangi
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[ Main landscape features

Sources: (] Territorial Authorities

Territoral Authorities

Figure25: Main landscape features for CD and SWD
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Elevation in Carterton and South Wairarapa districts

Elevation
— 0-100 m
—100-200 m
—— 200 - 350 m

350 - 500 m

500 - 750 m

750 - 1000 m

1000 - 1500 m
—— 1500 - 2000 m

B Lakes

33"{53’250, LINZ — Rivers
LUCAS NZ, Land use map 2016, MfE [ Territorial Authorities

Elevation contour, LINZ .
Territorial Authorities 2019, Stat NZ Towns

Figure26: Elevation for CD and SWD
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y

Agriculture and forestry in Carterton and South
Wairarapa districts

I Planted Forest
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Cropland
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— Rivers
Sources: . : g
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Figure27: Agriculture in CD and SWD
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Natural areas in Carterton and South Wairarapa districts
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Figure28: Natural areasin CD and SWD
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Human infrastructures in Carterton and South Wairarapa
districts
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Figure29: Human infrastructures in CD and SWD
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6 Historical andwltural context

'4 N\

¢KS 2FANINILI KFa F AGNRY3 YIyl gKSydza K
cultural landscapd y Of dzZRSa GK2aS LX I O0Sa aa20Al (SR
(guardians and protectors of places), as well as places discovered, visited and or nar
ancestors and explorers.

. J

6.1 History

6.1.1 PreEuropean era

Well established Mori communitiedived in the southern Wairarapa since the™eentury. They were
descended from a place of origin in the Pacific known to them as Hawaiki.

They were communities of people who

1 hunted and gathered food from the rocky shoreljrike coastal environmenandthe lakes,
primarily harvesting tuna (eels) but also other native species including kokopu (whitebait) and
piharau (lamprey)

1 ventured into the interior to hunt for forest birds and gather other wild produce from the
inland valleys, wetlands and hijlls

1 developed areas of land for the cultivation of kumara and probably also taro and gourd.

For centuries the natural environment has provided both material and spiritual sustenancexdor M
communities. Lake Wairarapa and the South Wairarapa coastline anentdrise cultural, spiritual
FYR KAAUZ2ZNAO AAIYATAOFIYOS (2 an2NAO

Wairarapa Mori regarded the lakes and their surrounding lands as an important source of physical
and spiritual welbeing, seeing it as a taongaanded to them by their ancestors to be cherished. The
land, the waters and all their inhabitants, human and #muman alike, were part of a wider world
governed by gods and were tapu or sacred.

6.1.2 European colonisation

European settlers arrived on the ngins of Wairarapa Moana in the early 184Bsnging with them
a completely different set of cultural values and a truly foreign way of looking at and assessing land.

For the early settlers, the landasa great opportunity to develop farmingt ¢ K S for-thye Riosk &

part covered with fern and coarse grass, easily cleared and affording ample pasturage for cattle in its
LINSaASywota i KESH S %SFHEFYR [/ 2YLI yeQa adzNgthe 2 NJ w2
surveyor Henry Tiffewrote that the soil is gry fertile and up to six feet deep in places. He also said

that the land around the bottom lake was prone to be flooded but if the lake could be kept at a lower

level, 4,000 acres of rich watered meadow land would be available for graziers.

In 1844, the irst stations were established around the shore of the lake .VWWharekikn farm wasthe

first extensive sheep station in New Zealafithen started the disagreement betweennbti and

Pnkep 2 @3SNJ GKS O2y GNRE 27 (K& highwhtd levielyfa furth (el)dzii £ S G @
fishing wherPnketn ¢ éd o ldw-water level for grazing.

In the 1850s, the Mori started to sell their land to theriRehn after leasing was made illegal by the
Qown. Mnori made it clear the sale did not include the bed of the laked that they were selling to

the tahakupu, the highwater mark. The failure to properly survey the land, and the disagreement over
exactly what had been sold and what had been retained byrMwas to lead to tension over
ownership of the land uplifted ithe 1855 earthquake, and the ability to control the outlet to the sea.
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This disagreement ended in 1896 when tangata whenua gifted thes takthe Government. The
settlers were then free to:

9 {021 6yl GKS wdzZl YnKFy3F N @&k&Gnokg KS [ 1S 21 Al
71 Drain the rich swamp pasture
1 Control the Lake Onoke outlet.

What has been gifted was the Native Land Court title the Crown had forcednon,Mnd with it

control of the outlet at Onoke. What had not been gifted, were the waters and fisheries of Wairarapa
Moana. Premier Richard Seddon, who can take much of the credit for the gifting of the lakés &&#dS

waters are still yours and so argetfisk @ | 26 SOSNE F FGSNI I FS6 &SFNEX

The last major wetland destruction around the lake happened in 1974 when théga Eagoon has
been drained and turned into pasture.

6.2 Cultural context
Kaitiakitanga

Kaitiakitanga encompasses guardianship, preservation, conservation and protection. In its simplest
form kaitiakitanga is the responsibility to care for the physical, ecological and spirituddeirl of a

place or resource to ensure harmony within thevennment and protection against elements that
cause permanent imbalances.

The primary kaitiaki or guardian were the Atuan@ is the kaitiaki of the forest and Tangaroa is the
kaitiaki of the sea. A kaitiaki can be spiritual (such as a taniwha) or ghgsih as thelltara log of
Wairarapa Moana.

Lake Wairarapa
[ F1S 2FANINILIF A& 2F AYYSyaS Odz GdzNIF € |y R &L NK(

Traditional fishing (such @asna/S St FTAAKAY 30 gl & | TYrougMNihe a0esA DA G &
the mouth of Waiarapa Moana has paid homage to its eel migration by obligingly closing its mouth

at the end of February or the beginning of March. Legend records tiai Rru, the taniwha who is

the caretaker of the lake, is responsible for this seasonal closikgi Bru takes the form of a large

tlitara log. When the migration is about to take place he makes a journey out to sea, and the mouth

of the lake closes behind hfnMnori exported as many as ten tons of tuna/eels annually as far away

as the Bay of Plenty.

With the changes to the Lake Wairarapa wetlands over the past 150 years many traditional fishing
sites and sources of plant materials such as flax, ti (cabbage tree) and pingao have been lost or greatly
reduced. With appropriate management and plantingsmsoof these sites could be restored
specifically for the sustainable harvest of cultural materials, which would have the additional benefit
of increasing habitat diversity for wildlife.

Guidelines for the management of the Lake Wairarapa wetlands havegrednced and adopted by
interested parties.

3¢ d+ @ { I dzy R §[NB] 3P ¢2KISA NEISNIaLI2QsY ¢S 12 | 2dzZ WdzyS mdcp ®
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Nowadaysprojectsare being led in order to restore wetlanétherefore the important role to local

iwi for gathering kai moanaground Lake WairarapaFor instance, thedPou Aruhe Saltmarsh

Freshwater Initiatve near Lake Onokés an ambitious project with Greater Wellington Regional

Council, mana whenua and local conservation groRassSmitha F AR an2 NA ONAY 3 AYLRI
these projects which could connect the whole region.

wdzlk Yn Kl y 3 lotheldvedS NJ | y R

Ra Smith saysWe [Mnori] think of rivers as a character, and the character of the river holds the
maur?, often called the life forde

"On the opposite side from where the two rivers mieét (1 K S ¢ K la Ni&e likdl akriatgraity >
ward. When babies were born they would take the whenua [placeartd]be buried in the ground,
and they would take the baby down into the river and make up a lullaby. Ihavasckabye baby, it
was eightverses of very intense lullabipout the blessing of thbaby and its life expectanty.

Ra{ YAGK &area GKS Y2ald AYLRNIlIyG O2yTfdsSyOS ol a ¢
point that no longer exists.

Awlk {YAGK A& LING 2F GKS b3IndA YIKdzy3Idzydz (A 2FANINILI ABAOD

51 O02NRAY3I (2 GKS an2NR S5AOGA2YFNEBI al dNA A& bfATFSalfdNfingigel LI S5 AT
source of emotions the essential quality and vitality of a being or entity. Also used for a physical obigistidual, ecosystem or social
INBdzZL) AY 6KAOK GKAA&A S3aSyO0S ArAa t20FGSRed
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7 Climate Changand impacts for Carterton and South Wairarapa
Districts

7.1 What is Climate Change

( N\

According to the UNFCCUGnfted Nation Framework Convention on Climate ChanGémate
Change means a change of climate which is attributed directly or indirectly to human activit
alters the composition of the global atmosphere and which isddition to natural climate
variability observed over comparable time periods.

. J

7.1.1 Atmosphere composition

Earth@ atmosphere is made up of nitrogen (78%), oxygen (21%), and a small percentage of greenhouse
gases, such as carbon dioxide and methane.

7.1.2 Greenhous effect

Greenhouse gases trap warmth from the sun and make life on Earth possible. Without the influence
of the greenhouse effect on our planet, the average surface temperature would383€ (average
temperature on Earth with the greenhouse effect iSQh

The Greenhouse Effect
Solar radiation powers Some of the infrared radiation
the climate system SUN passes through the atmosphere
but most is absorbed and re-
emitted in all directions by
greenhouse gas molecules and
clouds. The effect of this is to
warm the Earth’s surface and
the lower atmosphere.

reflected by the Earth

Some solar radiation is /
and the atmosphere

ATMOSPHERE

About half the solar
radiation is absorbed
by the Earth’s surface
and warms it

SourceNIWA https://www.niwa.co.nz/ourscience/climate/informatiorand-resources/clivar/greenhouse

Figure30: The greehouse effect
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7.1.3 What causes Climate Change?

Thegreenhouse gagdQ@, CHand NO)concentration in the atmospheteas beemaising quickly since
the last 150 years (since the industrial revolution) because of fossil fuels burning, deforestttion,
The temperature is correlated to thgreenhouse gasoncentration as shown in the graphs below.

335
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Source:WMO Provisional Stateent on the State of the Global Climate in 2019, World Meteorological
Organization, 2019

Figure31: Concentration (ppm) in Carbon dioxide, Methane and Nitrous oxide from 1984 to 2018.
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Source:WMO Provisional Statement on thgtate of the Global Climate in 2019, World Meteorological
Organization, 2019

Figure32: Global annual mean temperature difference piiadustrial conditions (18501900,°C)

Not onlyare temperatures rising but the whole climate is changfimgrease in the extreme weather
events €.g.storm, diought), melt of the ice pack, sea level rise, ocean acidificagita,

The next section will expogke climate change projections and thikely impaci on Wairarapa.

Page| 44



Volumel: Climate Change Strategy

7.2 Climate change projectiorsd likely impacts

7.2.1 IPCC emissions scenarios

The IPCdar{tergovernmental Panel on Climate Changet up different scenarios depending ¢
the greenhouse gas emissions. RCP2.6 is a low emissions GcR@#4.5 is a low to modera
emissions scenario, RCP6.0 is a moderate emission scenario and RCP8.5 is a high ¢
scenario.

Anthropogenic GHG emissions are mainly driven by population size, economic activity, lifestyle,
energy use, land use patterns, technology and climate policy. The Representative Concentration
Pathways (RCPs), which are used for making projections baskdsmfactors, describe four different

21st century pathways of GHG emissions and atmospheric concentrations, air pollutant emissions and
land use. The RCPs include:

1 Astringent mitigation scenario (RCP2.6): aims to keep global warming likely below 2%C abov
pre-industrial temperaturesCQ emissions peak in 2020 and start to decline to reaehzero
in 2050 andzero in 200. Radiative forcingeaches2.6 W m-2 at year 2100, relative to pre
industrial conditions

1 A low/intermediate scenario (RCP4.8)Q emissions peak in 2040 and start to decline to
reach net zero in 208Radiative forcingreaches4.5W m-2 at year 2100, relative to pre
industrial conditions

1 An intermediate scenario (RCP6.CQ emissions peak around 80 andstart to decline
Radiativeforcingreaches6.5W m-2 at year 2100, relative to pf@dustrial conditions

A scenario with very high GHG emissions (RCPB8db)neasures are taken to reduce the
greenhouse gas emissiarfadiative forcingeaches8.5W m-2 at year 2100, relative to pre
industrial conditions

{OSYIFNA2a gAlK2dzi FTRRAGA2YLFE STFF2NIa G2 O2yaidNy
ranging between RCP6.0 and RCP8.5.

35 - co, 1000 - CH, 40 - N,0
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Grey area indicates the 98and 90" percentiles (light/dark grey) of the literatar The dotted lines indicate four of the SRES marker
scenarios. Note that the literature values are not harmonized

Source: The representative concentration pathways: an overview, Van Vuuren et al., 2011
https://link.springer.com/article/10.1007/s1058811-0148z

Figure33: emissions of the main greenhouse gases across the RCPs
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7.2.2 Likely tpbal impacts

e N

Globally, surface temperature is projected to rise over 2#' century under all assesse
emission scenarios. It is very likely that heat waves will occur more often and last longer, ar
extreme precipitation events will become more intense and frequent. The ocean will contin
warm and acidify, and globanean sea level to rise.

| J

Globally, arface temperature is projected to rise over thes2dentury under all assessed emission
scenarios. It is very likely that heat waves will occur more often and last longer, and that extreme
precipitation events will become more intense and frequent. The ocean will continue to warm and
acidify, and global nman sea level to rise.

Global average surface temperature change
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Source: Climate change 204 &ynthesis repot Summary for policy makers, AR5, IPCC, 2014

Figure34: Global average surface temperature change and global meanleeeal rise relative to 19868005
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Drivers of Climate Change
@ Changes to the climate system
Impacts

Loss of
bioderst

Source: Metoffice,https://www.metoffice.gov.uk/weather/learrabout/climate-and-climate-change/climate
change/effectsof-climate-change

Figure35: lllustration of some of the drivers of Climate Change and impacts they could have on the climate
system
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7.2.3 Climate Changgrojectionsfor Wairarapa

Greater Wellington Regional Council provides climate change assumptionsdratiesl RCP4.£
and RCP8.5. These assumptions were used to understand the likely impacts of climate ch
Wairarapa.

GWRrovides climate change parameters for each Whaitatchment(super catchments) in the
Wellington region. Thesgarameters are based on the following reports:

71 Climate Change and variabilgyVellington Region, report prepared by NIWA for GWRC, June
2017,

1 Wellington Region climate change extremes and implications, report prepared by NIWA for
GWRC, December 2019

These reports and parameters are based on the following IPCC scenarios:

1 RCPA4.5: Intermediate/low emissions scenario
1 RCP8.5: High emissions scenario

The followingTable 10 summarise the projected impacts of climate change for the Wairarapa
Owdzl YnKI y3alF 2KFAGdzZE FyR Pigug3®m: NI LI / 2Fad 2 KFAGdzZE >

The uncertainties regarding thdimate models are low: physics is well known and well modelised.
However, there are uncertainties regarding the greenhouse gas emisgiojections(how much
anthropogenic greenhouse gas will be released in the atmosphere in the future).

Castlepoint

o Porirua —
Wairarapa INercae

Coast

Flat Point

Whaitua Catchments

Palliser

Bay Wairarapa Coast

[ Ruamahanga

- Wellington Harbour &
Hutt Valley

Ngawi I Te Awarua o Porirua

Coppigh it 0 5 10 2 3 I Kapiti Coast

iap Weliogon RegioralCouncd T —
Topographic & Cadastral LINZ & Terralink Ltd

Tora

Source: GWRG@Gttp://www.gw.govt.nz/assets/Whaitual e Whanganuia-Tara/whaituamap.jpg

Figure36: Whaitua Catchments in the Wellington Region
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2040

2090

Seasonal changes

Climate extremes predictions

Uncertainties

Temperature and
seasonality

Average annual T°C

wdzl YnKI y3lF 2 KIFAGGdz
+0.7 to +1°@bove present

Wairarapa Coast Whaitua:
+0.5 to +1°C above present

wdzl YnKI y3l
+1.2 to +3°C above present

Wairarapa Coast Whaitua:
+1 to +3°C above present

2 Kl AGdz |

wdzl YnKIFy3F 2 KIFAGGdz
Maximum warming in autumn and
summer, least in winter

Wairarapa Coast Whaitua:

Maximum warming in autumn and
summer, least in spring

Hot days (abve 25°C)

wdzl YnKI y3lF 2 KIFAGGdz
Between 0 and 30 days increase

Wairarapa Coast Whaitua:
Between 5 and 30 days increase

wdzl YnKI y3l
Between 0 and 80 days increase

Wairarapa Coast Whaitua:
Between 15 and 60 days increase

2 Kl AGdz |

Frost nights

wdzl YnKI y3lF 2 KIFAGGdz
Between 0 and 15 days reduction

Wairarapa Coast Whaitua:
Between 0 and 5 days reduction

wdzl YnKI y3l
Between 0 and 40 days reduction

Wairarapa Coast Whaitua:
Between 0 and 15 days reduction

2 Kl AGdz |

Annual Growing Degree
Days(GDD) base 10°C
GDD = (T¥ax+ T°Gin)/2) -
Tocgase

Measures potential for crop and
pasture growth

Increase of 0 to 300 GDD units

wdzk YnKFy 3l
Increase of 200 to 1000 GDD units

Wairarapa Coast Whaitua:
Increase of 200 to 900 GDD units

2 KA G dz |

Annual potential
evapotranspiration deficit
(mm)

Measures drought intensity

wdzl YnKIFy3lF 2 KIFALGdz

+20 to +120 mm

Wairarapa Coast Whaitua:
+40 to +120 mm

wdzk YnKFy 3l
+0 to +180 mm

Wairarapa Coast Whaitua:
+40 to +160 mm

2 Kl AGdz |

Warm nights (>15°C) could triple in
Masterton by the end of the century, whil
cold days (<10°C) may entirely disappeal

Heat wave days (i.e. at least three
consecutive hot daysould increase by
fivefold

Unprecedented weather: very long
duration heat waves (more than 10 or 15
consecutive hot days) will start to occur i
the future

Long dry spells (10 or more consecutive
days without rain) are expected to
increase by up to 50%additional 20 days
per year)

wdzlt YnKFy3F 2 KFAUGdz
lower range for significant emissions
reduction (Paris Agreement targets met),
and upper range for high emissions.

Wairarapa Coast Whaitua:

Lower range for RCP4.5 and upper range
for RCP8.5

Rainfall patterns and
intensity

Average annual rainfall

5% decrease to 5% increase

wdzl YnKFy 3l
0% to 10% decrease

Wairarapa Coast Whaitua:
10% decrease to 5% increase

2 Kl AGdz |

Greater likelihood of positive changes in
autumn, winter and spring.

Amount of rain falling during
heavy rainfall days (>99
percentile of daily rainfall)

wdzl YnKIFy3lF 2 KIFAGdz

0% to 10% increase

Wairarapa Coast Whaitua:
0% to 15% increase

RU YnKFy3Al 2KFAGdz Y

0% to 20% increase

Wairarapa Coast Whaitua:
0% to 30% increase

River mean annual low flow
discharge (MAL)

Measure water shortage in the
catchments

Up to 60% decrease

Up to 80% decrease

River mean annudlood
discharge (MAF)

Measures flood potential in the
catchments

wdzl YnKIFy3F 2 KIFALGdz
20% decrease to 40% increase dependir]
on catchment

Wairarapa Coast Whaitua:
20% decrease to 20% increase dependir]

on catchment

20% decrease to 60% increatepending
on catchment

High impact, short duratioextreme
rainfall events (expected to occur once
every 100 years or longer) are predicted
occur more frequently, and also produce
up to 13% more rain per degree of
warming

There is a large uncertainty in the range
changes due to model differences,
emissions scenarios. Changes against
emission scenarios are not necessarily
linear.

Although the uncertainty in average
rainfall range is high, extreme rainfall
increases are more certain due to the
increased amount of water vapour that
the atmosphere can hold as it gets warm
(about 8% increase in saturation vapour
per degree of warming)
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Days of very high and
extreme forest fire danger

100% to 150% increase

100% to 150% increase

These figures are given by IPCC model
averages. Individual models can show
much higher increases of up to 700%.

Wind

Annual number bwindy
days

wdzl YnKIy3l 2 KIFAGdz

0 to 4 days increase

Wairarapa Coast Whaitua:
0 to 6 days increase

wdzl YnKIF y 3l
0 to 12 days increase

Wairarapa Coast Whaitua:
0 to 10 days increase

2 KI A G dzt

Intensity of wind during
windy days (>99 percentile
of daily mean)

0% to 3% increase

1% to 4% increase

Sea level and coastal hazar

Permanent sea level rise

+0.12 m to +0.24 m above present

+0.68 m to +1.75 m above present

More regular storm events in the fragile
coastalenvironment may also mean faste
and more significant coastal retreat.

The projected sea level rise for 2090 is
based on IPCC AR5 plus an estimated
additional contribution from Antarctica,
based on papers published in Nature in
2018. There is very highrfidence in sea
level rise projections, probably more so
than any other variable.

Oceanic changes

Acidification of the ocean

General temperature rise of
sea water

Marine heatwaves

Tablel0: Projectedimpacts of climate change for the Wairarapa

RCP4.5

RCP8.5

Mean temperature
Changeindeg C
Bl o025
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[ 201022
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Volumel: Climate Change Strategy
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Figure37: Climate change predictions
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Figure38: Sea leel rise predictions around Lake Wairarapa and Lake Onoke
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