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Executive Summary

This document provides guidance on identifying and assessing likely future regional and local
effects of climate change across New Zealand. It is designed to help local government identify
and quantify opportunities and hazards which climate change poses for their functions,
responsibilities and infrastructure.

Climate-related risks are not new to New Zealand local government planners and resource and
hazard managers. Climate change will, by and large, not create new risks, but may change the
frequency and intensity of existing risks and hazards, as well as introducing some long-term
shifts in climate regimes across the country. Adapting to long-term climate change will also
contribute to our resilience to natural fluctuations in climate, such as the El Nifio which often
leads to dry conditions in eastern parts of New Zealand. Planning to address the effects o
climate change is most likely to be effective and cost-efficient if it is integrated into |
government’s standard work programme, rather than treated in isolation.

Local government is responsible for a range of functions which may be affe ignate
change, under the Local Government Act 2002, the Resource Managemen d other
legislation. For regional councils these functions may include mana nal water,

management, and
nd-use planning and
ion of infrastructure and
hich may be vulnerable to

regional land transport. For city and district councils they_in
decision-making, building control, emergency managernfient
a

air and land resources, biosecurity, natural hazards management,
de
Ni
community services. Local authorities own commun

climate change effects. .
In 2001 the Intergovernmental Panel on imatex e identified “new and stronger” evidence
that most of the warming observed ovepsthg past 50 years can be attributed to human activities

that have increased greenhouse g tions in the atmosphere. The IPCC concluded that
observed changes in regio i affected many physical and biological systems, and
pointed to preliminary indi 3 thal social and economic systems have also been affected.
Further climate changes & itable, even if co-ordinated international actions are taken to

reduce emissions, b inertia in the climate, economic and social systems.

Councils ities should therefore be giving serious consideration to the potential
future infRacts mate change on their functions and services. Of particular importance are
infr and developments that will need to cope with climate conditions in 50 to 100

e inie. "Examples include stormwater drainage systems, planning for irrigation schemes,
e ent of low-lying land already subject to flood risk, and housing and infrastructure
g already eroding coastlines. Climate change may also bring opportunities, for example for

gkowing new horticultural crops in a particular area, to which councils may wish to pay
attention.

Guidance Manual contents and use

This Guidance Manual provides projections of future climate change around New Zealand, and
information on how these compare with present climate extremes and variations. It identifies
potential effects on local government functions and services, and outlines methods for assessing
the likely magnitude of such effects. The note then explains how this information can be
applied to assess the risk associated with various climate change impacts, and provides guidance
on incorporating climate risk assessment into local government regulatory, assessment and
planning processes.

NIWA, MWH New Zealand, Earthwise Consulting Climate Change Effects and Impacts Assessment Vii



Most users of this Guidance Manual will not wish to read it from cover to cover, but will
concentrate on the parts which help them deliver on their own responsibilities. To help users

find the information relevant to their needs, Chapter 1 provides some “roadmaps” which set out

the steps involved in typical assessments and show where to find key guidance for these steps.

Chapter 1 also summarises key issues for councils and begins to outline approaches to be taken

for identifying effects and adapting to changes. An incremental approach to risk assessment is
recommended, beginning with an initial screening assessment. This uses simple initial

estimates of how relevant climate factors may change, together with expert judgement or simple
calculations of likely impacts of these changes, to test the significance of the changes for a
council’s activities. Further detailed analyses are only justified if these screening studies

suggest a material impact is possible. This screening approach can be applied to a particular

function, asset or activity, or it can be applied right across a council’s activities.

Councils already address extreme weather events and climate variations as they develop plags Q
and provide services. It makes good sense to consider climate change effects as part of the O
existing regulatory, assessment and planning activities. It is not necessary or even advisablgfto

develop a whole new set of procedures for dealing separately with impacts of climat

but it is vital to integrate climate change into standard considerations to ensure council ies

are “future-proofed” and remain sustainable for future generations.

The contents of individual chapters of the Guidance Manual are now outi(%j:

Projections of future New Zealand cIimatg ch ter 2)

The Intergovernmental Panel on Climate Changg in itN
a global temperature increase of between 1.48¢
results from “downscaling” these global pr

by 2100. Chapter 2 summarises
ps to New Zealand. Temperature changes
as a result of a lag in warming of the oceans
er 2 and Appendix 3 break down these projected

changes by regional council ar provide quantitative estimates along with the range of

uncertainties. The broad jtern of change is:

o increased te t ith greater increases in the winter season, and in the north of
New Ze

. dec t risk but increased risk of very high temperatures
est-east rainfall gradient (wetter in the west and drier in the east)

ased frequency of extreme (heavy) daily rainfalls
o inereased sea level
o increased westerly winds.
Projected New Zealand changes cover a wide range, reflecting the diverse range of greenhouse

gas emission scenarios used by the IPCC and also climate model uncertainties. Mid-range
projections in annual-average temperature and precipitation are:

o temperature increase of 0.6 to 0.7°C from 1990 to 2030s (45-year change), and 1.6 to
2.0°C from 1990 to 2080s (95-year change)

. rainfall change between about -5 to +5% from 1990 to 2030s, and about —10 to +15%
from 1990 to 2080s (the sign and amount varies around the country).

viii NIWA, MWH New Zealand, Earthwise Consulting Climate Change Effects and Impacts Assessment



The projected range of possible sea level changes around New Zealand by 2100, corresponding
to the full IPCC global temperature projection range, is 9-88 cm.

Relationship to current climate change and variability (Chapter 3)

New Zealand climate varies naturally from year to year and from decade to decade. In
individual years, annual New Zealand-wide temperatures can deviate from the long-term
average by up to 1°C (plus or minus), whereas regional precipitation can deviate by about 20%
(plus or minus). The sign of the deviation will depend on whether it is a La Nifia or EI Nifio
year, and will also depend (for precipitation) on geographic location. (Details can also vary a
lot from event to event.) New Zealand also experiences decadal climate variations, related to a
Pacific-wide natural feature called the Interdecadal Pacific Oscillation (IPO). Research is still
in progress on how predictable the IPO and its local climatic impacts are. This gesea
suggests we recently moved into a negative IPO phase which could last for the % 3
tur

years. This is likely to favour reduced westerlies and southwesterlies, rainfall re 2

southwest of the country but increases in the northeast, and an increased rate of
and sea-level rise.

These natural variations will continue to impact New Zealand clim this century, and
will be superimposed on the human-induced long-term cllmate h et d This combination
of underlying mean climate (with appropriate glob Justments) plus natural
variations will give us the extremes which future New ty will have to adapt to.

The sizes of current natural perturbatlons about the long-term mean are
comparable to the mid-range projectedauman- d ch anges we might expect over 30-50
years. This means that what currently 4 unus IIy warm year could be the norm in 30-50
years, while an unusually warm yea -50 years’ time is very likely be warmer than

anything we experience at

Effects on Ioca ent functions and services (Chapter 4)

ort for the 2030s and 2080s could have significant effects on various council
activities. These effects will often be different in different parts of the country,
negative, positive or mixed. For example, increasing temperatures may make some
s of the South Island more suitable for horticultural development, which in turn may place
easing demands on water for irrigation. The availability of water for irrigation may itself be
ected by climate changes.

proj

Studies ﬁ ied out in New Zealand show that climate changes of the magnitude
fun

The range of local and regional functions, services and activities on which climate change could
potentially impact (Table 4.1) is wide, including strategic and land use planning, water supply
and irrigation, stormwater and flood management, roading, coastal infrastructure, management
of terrestrial and aquatic ecosystems, civil defence and emergency management, and
biosecurity. Chapter 4 provides information and guidance that will help individual councils
identify which of their functions will be materially affected. It summarises data, sources of
information, models, and specialist expertise available in New Zealand. It also provides some
examples of work that some local authorities have already undertaken.

NIWA, MWH New Zealand, Earthwise Consulting Climate Change Effects and Impacts Assessment iX
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Developing scenarios for use in effects assessment (Chapter 5)

A definitive quantitative prediction of exactly how much a particular climatic element (e.g.
heavy rainfall intensity) will change over coming decades is not feasible. This is because rates
of climate change will depend on future global emissions of greenhouse gases, which in turn
depend on global social, economic and environmental policies and development. Incomplete
scientific knowledge about some of the processes governing the climate, and natural year to
year variability, also contribute to future uncertainty.

This leads to “scenario analysis” as an appropriate tool for assessing likely effects of climate
change. Climate, social and economic scenarios are formulated which span the likely range of
future conditions. These are used together with expert knowledge and models of the sensitivity
of natural or managed systems to climate, to deduce a range of possible climate impacts on
selected council activities and functions. .

activity or asset. This uses simple initial estimates of how much relevant climate fac

change (usually either a single mid-range value, or a plausible upper and lower end of the

together with expert judgement or simple calculations of likely impacts.

analyses are only justified if the screening assessment suggest a material i

or service is possible, for at least the upper end of the scale of potential f\Q
5

' @ J fables of values and
e\dgtatled studies. Examples

ricultural water usage and
d Tukituki), and effects on

The first recommended step is an initial screening assessment for a particular council func&\
)1

d
activity

Chapter 5 provides guidance on undertaking scenario analys
sources of climatic information for use in both screening a
are provided covering water resources (Southland)p c
resources in three river catchments (Rangitata, 1l
stormwater and wastewater systems (North Shorg City).

Risk assessment (Chapte @

Local government organis make long-term decisions for the community, including
decisions on asset m &n planning. Resources are often limited, and priorities must
be set for where isk assessment methodology provides a systematic process for
identifying risks( associated with climate change, comparing them against other risks,
prioritisin qand developing adaptation plans or making specific decisions. Chapter 6
describes @e Il risk assessment process in the context of climate change, outlining
are already familiar to most local authorities, with the addition of a screening
gssment for an issue first to indicate whether a full risk assessment is warranted.

Integrating climate change risk assessment into council decisions
(Chapter 7)

Chapter 7 describes how to incorporate knowledge about climate change risks and opportunities
into council planning. Key principles for local government to keep in mind when dealing with
climate change effects include: sustainability; the needs of future generations; avoidance and
mitigation of adverse effects; a cautious or precautionary approach; prudent stewardship and
kaitiakitanga; consultation; financial responsibility and liability.

X NIWA, MWH New Zealand, Earthwise Consulting Climate Change Effects and Impacts Assessment
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Case law which has developed to date, particularly through the Resource Management Act,
covers the following issues of relevance to local authorities:

. recognising the reality of climate change

. clarifying the respective roles of regional and territorial authorities
. indicating principles of hazard avoidance

. indicating time scales over which to consider effects

. clarifying the relationship between resource and building consents.

Chapter 7 describes the relevance of climate change to local government management and
planning responsibilities, and discusses existing use rights, resource consent decisions, and
building consents. It recommends long term monitoring of climate change and its effects, as a
basis for ongoing adaptation to change. A checklist is provided (Appendix 5) for addressing

climate change in plans developed under the Local Government Act 2002, the Resouee
Management Act 1991, the Civil Defence and Emergency Management Act 2002 anx

legislation.
This final chapter is particularly important, since the Guidance Man i ave
succeeded if councils build consideration of climate change effects into C ment and
decision-making for relevant functions and services. ‘

.\ ‘\
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Chapter 1: Introduction

1.1 Local government and climate change

Climate change effects due to the increase in greenhouse gases in the atmosphere will be felt
over time at regional and local levels, differently in different parts of New Zealand.

Following Agenda 21" and sustainable development principles, local authorities are best placed
to plan for the region-specific effects of climate change and to help implement community
adaptation to climate change, while central government addresses the causes of climate change
in an international context.

In the last decade there has been a rapid growth in understanding of both the cause a d‘l p
of climate change due to human-induced greenhouse gas emissions. Local authorit
keep aware of these changes so that they can plan adequately for their own com
and avoid liability for decisions where climate change may result in subs
private sector.

Local government has a range of functions and responsibilities anaging climate
change effects under the Local Government Act 2002, t 6 . anagement Act 1991 and
other legislation. For regional councils these may mcl ' t of water resources, air
resources and land resources where there are r ficant management issues,
biosecurity, natural hazards management, emétge agement, and regional land transport.
For city and district councils they include Ia use planning and decision-making, building
control, emergency management, and prO |5|on i astructure and community services. As
nt role, both regional and district councils own

stems, water supply, or council-owned roads and
ate change effects.

An informed, con5| active approach to climate change issues must be built in to
many areas of cou 0 and decision-making if risks and costs are to be minimised, and
benefits are t d

Earl not only prevent a community from being locked into an inflexible response
but esult in considerable savings if remediation work is avoided.

le central government continues to steer the national response to climate change, the range

ocal government legislation will continue to involve councils in planning for the effects of

ate change on their communities. Local government can also facilitate local and regional
reductions of greenhouse gas emissions. This Guidance Manual concentrates on how climate
affects local government activities, but parallel work is in progress for councils to contribute to
emission reductions (Communities for Climate Protection).

! See Glossary.
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1.2 Who is the Guidance Manual for?
Everyone has a stake in climate change, but this Guidance Manual is particularly directed at
people who advise local government decision-makers. These are most likely to be:

o strategic and policy planners who need to evaluate and advise on long-term strategies and
policy for the district and region

o asset managers charged with planning future asset needs for communities and resolving
existing and emerging problems

o engineers charged with designing infrastructure which is adapted to meet foreseeable
risks

o people handling resource, and in some cases, building consent applications

o people responsible for council databases, particularly those providing information &n
hazards and risks to private landowners and other agencies

o those responsible for emergency management and “lifelines”.

Others, including councillors, consultants and community agencies will also _fi of
useful information, adaptable to a wide range of uses, in this Guidance Ma

1.3 Using the Guidance Manual &VO

Understanding climate change, how it may affect dif? @f ew Zealand, and how to go
about identifying and addressing local effects, i§compl ifferent people in local government
have different needs.

The Guidance Manual is designe@jto f @ rehensive information to local government.
Most users will not wish to readgit @L er to cover, but will concentrate on the parts that
help them deliver on their own ibilities. To help people navigate through the Guidance

Manual and find the aspeg p portance to them, we have:

. set out in Ta gyfquestions that local government people ask, and identified the
chapter i question is answered

. set @ flow chart in Figure 1.1 a “roadmap” for those who need guidance on how

mate change information to a specific issue, problem or responsibility

out in the flow chart in Figure 1.2 a “roadmap” for those who wish to use the
suidance Manual to assist with overall policy development and planning.

ose who want to know more have the opportunity to access the most current scientific and
practice information available on the subject though reading the whole Guidance Manual, along
with other material referred to in Table 4.4 and in the References to the Guidance Manual.

The Guidance Manual will help local authorities to identify, scope and respond to climate
change in their areas. It also sets out local government’s responsibilities under a range of
legislation. The Guidance Manual does not provide simple standard solutions for specific
situations, since each region, district and community will have its own issues and priorities.
Instead it provides examples and some suggestions, but expects that local authorities and
communities will develop diverse and creative adaptive responses to climate change over time.
This approach respects the diversity of social, economic and physical situations around the
country and the mandate of local government.

2 NIWA, MWH New Zealand, Earthwise Consulting Climate Change Effects and Impacts Assessment
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present climate extremes.

Box 1.1: Managing climate change assessment

Climate change issues can be broken down into manageable pieces and dealt with as
part of normal council planning and management activities. The approach for considering
climate change effects on a particular council function or asset (e.g. stormwater drainage
systems) is illustrated in Figure 1.1, and includes the following common-sense steps.

« Consider whether the particular function or service is important to your council and
influenced by climate. Don’t waste effort on low priority issues.

« Pay particular attention to long-lived infrastructure and developments that will need to
cope with climate conditions in 50-100 years’ time.

« Start with an initial “screening” assessment, using simple estimates of how climate
factors relevant to a particular function may change, and expert judgement or simple
calculations of likely impacts of these changes.

« lItis only necessary to embark on a more detailed study of climate change effects on
the function or activity, utilising more staff or consultant time, if the screening
assessment indicates possible problems or opportunities.

Granted, there are uncertainties, but there are also increasingly robust findings about the
direction climate change effects will take. This Guidance Manual provides ranges (low
and high limits) for the expected magnitudes of many of the most important climate
changes. These ranges can be used to develop scenarios for climate impacts. The
projected range of impacts can be taken into consideration now, when you are designing
long-lived infrastructure or planning land use. This will often be less expensive and
disruptive than trying to remedy ignored problems later. And it will usually have the
added advantage of making the council’s activities and the community more resilient to

Table 1.1:

U

s —information in each chapter

Questions

Chapter

Key audience

~—
change over time, and
assessed?

How will t

Executive Summary

Everyone

Executive Summary;
Chapter 1: Introduction

Councillors, managers

Chapter 1: Roadmaps

Managers, planners, consultants

w is the climate in our region or district
likely to change due to global greenhouse
gas emissions? What are the uncertainties?

Chapter 2: Projections of
Future New Zealand Change;
Appendix 3: Further details.

Council planners, engineers,
consultants

How large will the expected human-induced
climate changes in our region or district be,
compared to the natural changes which
occur now?

Chapter 3: Relationship to
current climate change and its
variability.

Council staff and consultants
undertaking detailed planning and
design work.

What functions and services undertaken by
my council might be affected by climate
change?

Chapter 4: Assessing effects —
methods, data, sources of
information.

Council planners and managers.

What methods and data sources are
available for assessing likely effects?

Chapter 4: Assessing effects —
methods, data, sources of
information.

Staff and consultants undertaking
planning and infrastructure design
work
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How should we develop future scenarios for
use in (a) preliminary analyses and (b)
detailed analyses of impacts?

Chapter 5: Developing the
Scenarios

Staff and consultants undertaking
planning, asset management and
emergency management.

What climate change assumptions should be
used in scenario assessments? What about
the uncertainties?

Chapter 5: Developing the
Scenarios (Tables 5.1, 5.2).

Staff and consultants undertaking
planning, asset management and
emergency management.

How are climate change risks estimated, and
prioritised relative to other hazards?

Chapter 6: Risk assessment

Management and staff responsible
for planning, asset management
and emergency management.

How can climate change risk assessment be
integrated into council decisions and plans?

Chapter 7: Integrating climate
change risk assessment into

council decisions; Appendix 5:

Checklist for plans

Management and staff involved in
district and regional planning and
decisions on assets, and resource
consent applications.

Isn’t this problem too big or long-term for a
council to tackle, given all the uncertainties?

Chapter 1: Introduction
(Box 1.1)

Councillors, managers
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Figure 1.1: Assessing effects of climate change on a particular council function or
responsibility

Establish the context of the function to be

assessed, asset to be considered, Section 6.5: The risk assessment
problem to be solved, or decision to be process
made

Section 7.2: Context of uncertainty

Is this
function/decision
sensitive to climate, and
might the effect be
magnified by
climate change?

Table 4.1: Local government functions
and possible climate change outcomes

Table 4.2: Sensitivity to climate
X O

v Table 4.1: Local government functions
and possible climate change outcomes

Chapter 4: Effects on local government
functions and services

\ 4

Stop: No further
analysis needed

Identify the relevant climate factors.
Develop preliminary scenarios of how
these factors and relevant social and )

economic conditions may change in your Table 5_'1: Cllma_te parameter values
area. Undertake an initial screening for use in scenario analyses
assessment. Chapter 2: Climate change projections
Chapter 5: Developing scenarios

Box 5.1: Screening assessment /

Chapter 6: Risk assessment
Note: “Material impacts” covers negative
or positive impacts

Aable 4.3: Information, models, \

A

Stop: No further
analysis needed

expertise for effects assessment
Q Chapter 4: Effects on local
A government functions and services
Undertake a detailed scenario analysis | Ul s el (@lunii

parameters for use in scenario
analyses

\ 4 Chapter 2: Climate change projections

Evaluate risks and priorities against other Chapter 3: Natural climate variations
risks and opportunities Qhapter 5: Developing scenarios /
v )

Chapter 6: Risk assessment
Use results in decisions about the function
or activity being assessed, or

management of the asset being Chapter 7: Integration into council
considered. Carry information forward into decisions
relevant other council activities and plans.

Appendix 5: Checklist for plans

J

This “roadmap” is designed for people with specific issues for which climate and climate
change play an important role. An example is an engineer charged with upgrading the
stormwater drainage system for a city, who needs to use future rainfall projections to ensure the
system will cope with the effects of climate change in 50 years’ time. The boxes on the right
show where to find guidance for each step.
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Figure 1.2: Identifying and prioritising climate change risks and opportunities across all

council functions and responsibilities

Identify functions, assets and
responsibilities of your council which might
be affected by climate change

A 4

Identify which of these assets and
activities are important enough to your
council to warrant further investigation

\ 4

Determine which climate factors are key
influences on these important assets and
activities

Is enough known
about present and likely
future values of these climate
factors in your region for

v initial effects
Obtain further assessment?
information and
advice

\ 4

Develop plausible scenarios of how key
climate, social and economic factors
o | relevant to significant assets and activities
may change in your region. Assess
effects of these changes through an initial
screening assessment.

Chapter 4: Effects on local government
functions and services

Table 4.1: Local government functions
and possible climate change outcomes

Table 4.2: Sensitivity of natural resources
to climate change

Box 5.1: Screening assessment

O

Table 5.1: Values or sources of climate
parameters for scenario analyses

Chapter 2: Projections of future climate
Appendix 3: Further details of projections
Chapter 3: Present climate variation

Table 4.3: Data, information and expertise
sources

Chapter 5: Developing scenarios

Chapter 4: Effects on local government
functions and services

Use risk assessment to determine the
significance of these effects and prioritise
them

A

Undertake or commission further, more
detailed scenario analyses for those
effects identified as of highest priority

\ 4

Feed results into council activities
and plans

Chapter 6: Risk assessment

J

/Chapter 5: Developing scenarios \
Tables 5.1 and 5.2: Climate values for
scenarios
Chapters 2 and 3: Future and present
climate
Chapter 4: Effects on functions and
services

\T able 4.3: Data, information and expertise/

Appendix 5: Checklist for plans
AN

Chapter 7: Integration into council decisions

This “roadmap” is for council staff or consultants tasked with identifying and prioritising
climate change effects across a council’s operations. The boxes on the right show where to find

guidance for each step.
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1.4 Context

This Guidance Manual aims to help people identify effects of climate change for their area, and
to take account of these effects in their planning and decision-making processes. The intent is
to help councils get ahead and plan in a proactive way for climate change where necessary,
rather than to wait for changes and then react to them. A reactive mode is likely to be more
costly and disruptive to communities affected by climate change.

Local government already addresses many effects of extreme weather events and climate
variations in planning and providing services. The Guidance Manual outlines how climate
change effects can be addressed as part of these existing regulatory, assessment and planning
activities. It does not recommend a separate set of processes for dealing with climate change

effects and impacts. Q

to climate changes are mentioned in passing, detailed consideration of such opti
covered in specific Guidance Manuals to be developed later. The scope ow-

Manual is the whole range of climate change effects. Coastal effects are coyer
they are the subject of a separate Coastal Hazards Guidance Manual.

Many of the effects of climate change will be negative. Some wi
Manual tends to focus on the negative aspects, as planning=ng

indirect costs in the future, and many of the costs will the community as a whole,

for which councils have a particular responsibility. e e parts of New Zealand will
experience changes which, if planned for in ddvange, ult in positive outcomes for areas
and communities. Opportunities to benefit from{aspects stich as the increased temperatures that
some areas will experience, will be maximised if rd planning identifies and plans for such

benefits. Integrated planning may we eeded as, for example, opportunities to grow new
types of crops may be maximis 0 nity also plans ahead for the management of its
water resources to meet the e@w crops. However, the availability of water resources
themselves may be affec e change, which must be taken into account in forward
planning.

Councils’ lop@- ning responsibilities provide opportunities to develop integrated
adaptive agpr es)to climate change.

Q@easons for identifying climate change impacts and

adapting to them now

There is new and stronger evidence that most of the warming observed over the past 50 years
can be attributed to human activities that have increased greenhouse gas concentrations in the
atmosphere. Observed changes in regional climate have affected many physical and biological
systems, and there are preliminary indications that social and economic systems have also been
affected. Reductions of greenhouse gas emissions, even stabilisation of their concentrations in
the atmosphere at a low level, will neither altogether prevent climate change or sea-level rise,
nor altogether prevent their impacts. This is because of the inertia of the earth’s interacting
climate, ecological and socioeconomic systems.
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These statements were all made in 20012 by the Intergovernmental Panel on Climate Change
(IPCC).2 Given these findings, the IPCC concluded that ““inertia in the climate, ecological and
socioeconomic systems makes adaptation inevitable, and already necessary in some cases”.
The IPCC also stated that: ““in the presence of inertia, well-founded actions to adapt to or
mitigate climate change are more effective, and in some cases may be cheaper, if taken earlier
rather than later”.*

There are many uncertainties in predicting future climate changes and their effects. These range
from difficulties in predicting future greenhouse gas emissions (which depend on social and
economic development around the world), through to scientific and modelling uncertainties.
The usual approach to addressing these global uncertainties is by considering a range of
scenarios, which span plausible future emissions and incorporate model uncertainty ranges. The
IPCC did this by producing the Special Report on Emission Scenarios (SRES), which is
described in more detail in Chapter 2.

Climate projections® developed by the IPCC based on scenario analysis include: \
io

o an increase in globally averaged surface temperature of 1.4°C to 5.8°C over t
1990 to 2100 (for the SRES scenario range). This rate of warming is pr
precedent during at least the last 10,000 years

. both increases and decreases in annual rainfall (depending on Ioca Ily 5-20%
at regional scales during the 21st century

o continued widespread retreat of glaciers throughout the

. a rise in global mean sea level of 0.09 to 0.88 m b and 2100
o a range of beneficial and adverse effdgts o nvironmental and socioeconomic
systems.

requires further ‘downscaling’, si al average does not necessarily apply to a given

Projecting regional and local climate c% New Zealand from these global projections
al
location in New Zealand. Cha rises the region-specific climate projections across

New Zealand assouated C emission scenarios. It explains that as well as
uncertainties in glo use gas emissions and concentrations, local and regional
uncertainties als of prediction differences between different regional climate
models.

2 Watson et al 2001.

This is the body established by the United Nations to organise impartial expert assessments of climate
change knowledge.

Watson op cit.

In IPCC terminology, a climate projection describes a potential future evolution of the climate in response
to an emission or concentration scenario of greenhouse gases and aerosols, and is often based on a
simulation by a climate model.
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Given these uncertainties, it might be tempting to defer any actions to adapt to local climate
change. This would be unwise, as New Zealand is already experiencing climate changes. These
include a trend of increasing temperatures (about 0.7°C during the 20th century), a reduction in
frost frequency over much of the country, retreat of South Island glaciers and snowlines and
reduction of alpine snow mass, and a trend to rising sea level (estimated at 14—-17 cm during the
20th century). Natural fluctuations in climate are also experienced from year to year and decade
to decade, such as the changes in rainfall, droughts, sea level and coastal erosion associated with
El Nifio / La Nifia conditions described in chapter 3. The wise approach is to take action now to
identify and adapt to the significant effects of both natural climate variations and climate
change. By ratifying the United Nations Framework Convention on Climate Change New
Zealand has commitments to formulate and implement national and regional programmes

containing “measures to facilitate adequate adaptation to climate change”.°

Despite uncertainties about the magnitude of regional climate changes, certainty is growingas
to the direction of expected changes over the coming century. These directiops
{

increasing temperatures over the whole country; annual average rainfall increases in
the country and decreases in many eastern areas; reductions in frosts; increa@

y

periods or droughts in some eastern areas; increased frequency of heavy and

long-term increases in sea level.

>

The robustness of these findings, and the long-term and inexorabi€ n
means that councils and communities do need to consi
particular importance are infrastructure and developme
to cope with climate conditions in 50-100 years’ ti
systems, planning for irrigation schemes, devel
flood risk, and housing and infrastrugture a Iready eroding coastlines. Remedying
problems with long-lived infrastructureSlater ongis¥often going to be more expensive and
disruptive to communities than takin changes into account at the planning and design

stage. @

1.6 Method

The IPCK d a seven step methodology for conducting a climate change impact

climate changes,
climate change. Of
ngMlifetime, which will need

g8’ include stormwater drainage
ofglow-lying land already subject to

assessme Thissts shown in Appendix 1. This Guidance Manual recognises that climate
se decisions do not take place in a vacuum, but need to be integrated with the

going basis through recognised processes. In general terms, this guidance is consistent
the IPCC-recommended approach.

Risk assessment is central to the approach promoted in this Guidance Manual. We draw
particularly on AS/NZS4360:1999 (Risk Assessment), SNZ HB 4360:2000 (Risk Management
for Local Government), and the Ministry of Civil Defence and Emergency Management’s
Guidelines for Developing a CDEM Group Plan (MCDEM DGL 2/02). These procedures are
already well-known within local government, and allow effects of climate change to be
considered as part of existing planning, assessment and regulatory activities.

®  This quote is from Article 4.1(b), United Nations Framework Convention on Climate Change.
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Because climate change does not occur in isolation, this Guidance Manual strongly advocates
the need to make planning for climate change an integral part of councils’ standard work. Every
function or service that relies on, or is affected by, climate parameters such as rainfall, sea-level
or temperature, can potentially be affected by climate change. Standard methods used to
consider the effects of climate on a council’s responsibilities generally provide a good platform
to consider the effects of climate change as well, and ensure that the consideration of climate
change is done efficiently and at least cost while being relevant to the problem in question.

For climate change effects, the Guidance Manual suggests an additional “initial screening
assessment” step in standard risk assessment procedures. Screening analysis uses simple initial
estimates of how relevant climate factors will change, together with expert judgement or simple
calculations of likely impacts of these changes, to test their significance for a council’s
activities. This approach can be applied either to one particular issue (such as the impacts of
changed heavy rainfalls on stormwater systems), or to prioritising the relative importance of
various climate change impacts. Further analysis for climate change is only needed wh
screening assessment suggests that there may be a significant issue, and/or there is cl
inadequate information to make a judgement based on a simple analysis.

l.
inistry
rging good

A series of ‘real life’ case studies have been undertaken to ‘pilot’ this Gui
Reports from these studies provide examples that will be made widely avail
for the Environment for the use of local government, as part of a resogfCe

practice in planning for climate change effects. O

1.7 Summary \5

o Climate change is a real and internatio recognised outcome of increased amounts of
greenhouse gases in the atmosph ave effects over the next decades that are
predictable with some level o Iny? but which will vary from place to place
throughout New Zealand.

o The climate will al : om year to year and decade to decade due to natural
processes. For exa@ ne parts of the country often have dry summers and autumns
when an EI Nifio cli attern is present. Both natural fluctuations and human-induced

climate nges need to be considered when developing adaptation plans and policies,

rath st “greenhouse warming” effects on their own.

ils @lready address extreme weather events and climate variations as they develop
hs provide services. Climate change effects need also to be considered as part of
e regulatory, assessment and planning activities. It is not necessary to develop a set
procedures for dealing separately with effects and impacts of climate change - they can
be built into existing practices.

o)

o Over time, climate change responses will involve iterative planning processes, keeping
up-to-date with new information, monitoring changes, and reviewing the effectiveness of
responses.

. The response to climate change involves international, national, regional, district and
community consideration and action. The Guidance Manual aims to assist local
government in working with its communities and making appropriate decisions.
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