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ICLEI Generic Climate Resilience Planning Process for Sustainability

Engagement

What are the major

components of
oniorng & Caempas | uinerabiliy
Review P assessments?
What are the
various methods for
Implementation Vulnerabilities carrying out
Assessment -
vulnerability
assessment?

Climate Resilience
Strategy
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Analyse climate change hazards
(exposure)

Assess Impacts of CC hazards on
City systems (sensitivity)

ldentify vulnerabilities (systems,
people, areas)

Assess relative risks
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Climate impact — What to Assess | S

CNC
éggs

Increase in Temperature

Increase/decrease in

Main impacts of Precipitation
climate change

_ Increasé“il{ frequency or
Sea Level Rise intensity of Extreme Events
e.g. Cyclone
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Hierarchy of climate change impacts for Sustanabiiy

Air Temperature

Rainfall patterns

Direct Impacts

Cause: Global Warming Sea- level rise

Extreme weather events

www.iclei.org



Community
systems for
Natureal information
drainage Shelter exchange
systems
Food and Transport
Agriculture systems
Telecomms Ground
water table

Water
networks

« Spatial analysis of the
urban system to identify
key elements

aw iy

Coastal
defences
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Livelihood

ARUP
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Discussion - Secondary impacts for Sustainability

Discussions about climate
change impacts usually focus
on a predictable, small
number of extreme
phenomena, such as
flooding, severe storms, heat
waves, intense rainfall.

But there are many other less
obvious impacts, often slow
onset, more difficult to

perceive.......

BRAINSTORM
What are some other, possibly unexpected, secondary
impacts of climate change?

www.iclei.org




Climate Change Impacts Overview

[ ] 2030

Year of M 2050

Temperature above preindustrial — IPCC scenario A1B mpact [ ] 2080
1°C 2°C 3°C 4°C 5°C

More intense storms, forest fires, droughts, flooding,
and heat waves

Threat to local water
supply as glaciers

Major cities around the

Changes in water availability, world threatened by sea-

melt threatening up to a billion people level rise
Falling crop yields in many developing Falling yields in many developed
regions regions

Ecosystems exten- Many more species
sively and irrever-
e siblyydamag ed face extinction

More than a billion people may have to migrate — increasing the risk of
conflicts

[.CLEI

Local
Governments
for Sustainability

www.iclei.org



Climate Scenarios

Coherent, plausible description of a future state of
the climate

Means of understanding the potential impacts of
climate change

Not a prediction of the future climate, but based on
certain assumptions

Cities need to select one or two scenarios to:

Provide a consistent basis for assessing climate risks

[.CLEI
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2020-2029 _ 2090-2099

high growth (A2)

Surface Temperature Change (" C)
0 1 2 3 F 5 [ 7 8
Photo source:

http://www.epa.gov/climatechange/scienc
elimages/modeled_temperature_ipcc.gif

Narrow down adaptation options for planning and decision-making (‘What are we

adapting to?’)

www.iclei.org



Climate Change Scenario A1B
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Medium emissions growth

scenario
Gt CO, Assumption:
ooooooo"""""'oo
°
2 ‘...o“". ATFI - 8034 6t CO, Balanced use of different
..o" energy sources — not just fossil
o fuels.
20 o
.O
s '...,.,m""f‘}e‘ 5501 Gt Expected change:
15 0:'::0-000.-"'" e
.,..-;0". CO2 emissions increase until
(e80R000 gentttalest 2030 and begin to decline around
10 ‘M&uuo"o..... . s 3608 Gt COz 2050
B "
: ooou.....". LIT
L] T
= ...m.......m......,,m““ By 2100 a global temperature
0 increase of 2.8° C (1.7to0 4.4° C)
is likely.
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090  Year

Source: Victorian Government DSE, 2008.

www.iclei.org



[.CLEI

Local
Governments

How to construct a climate scenario for Sustainability

Analyze all available climate data
From scientific sources
From the city’s own records
Validated by collecting “community knowledge”

Assess the overall climate picture
Is the data consistent?

Are the projections consistent? What year in the future will
we choose for the scenario? (2030, 2050, ...... )

Are we confident to write a single scenario, or do we need an
alternative scenario too?

Write a climate scenario, using the template in the
workbook

www.iclei.org
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Climate scenario template for Sustainability
Changing Climate Assessments Climate Scenario Summary Statements
Conditions
Local/regional eg . There is o high level of confidence of an expected
Assessments if chonge of 126822252 mm to 16042175.2 mm in the
available precipitation change in the .... Region by the year

2030, The projected change is nel increase in rainfall

Precipitation . . .
prkati from &0 to 206 mm ond is expected to be maximum in

change mansoon months - June, July, August and September,
and minimum in Octaber, November and December.
Supplementary
Local Assessments
Local/regional
Temperature Assessments if
change available
Supplementary
Local Assessments
Local/regional
Extreme events Assessments if
(please specify the | available
avent) Supplementary

Local Assessments
Local/regional
Assessments if
Sea Level Rise available
Supolementary

www.iclei.org
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Resilience is the capabillity of a system faced with shocks or stresses

to maintain or quickly restore its function.

Includes the ability to:

Learn from and adapt to
experience — I.e. to change
strategies or structure of
the system

Respond to unexpected
events

Change Is an essential part
of resilience
“ramina CC Mitigationand Adaptaton @ = = ©ICLEI 2012 www.iclei.org




Urban Climate Resilience Framework — LCLEI
ISET / Arup | S

What?
"" Urban systems comprise elements and linkages:
ecosystems, infrastructure, knowledge

Key characteristics: flexibility and diversity, modularity
and redundancy, safe failure

Who?
Focus on agents (individuals, organizations, groups):
their behavior, socio-economic position, authority,
marginalization, etc
Key capacities: Responsiveness and (re-) organization,
resourcefulness and planning, capacity to learn.

www.iclei.org



Urban Climate Resilience Framework — L
ISET /Arup for Sustainability
4k How?
[111) Institutions: the rules or practices that guide how

agents interact with each other and with systems
Key factors: access (rights / entitlements); decision-
making; information

®

Fragile systems / low capacity agents / weak institutions +
exposure = VULNERABILITY

www.iclei.org
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Urban Analysis: City Components W=

Urban
Systems

e.g. Ecosystems
and Infrastructure

ules
Practices

e.g. Laws
Regulations Social

Urban Actors

e.g. Individual HH
Private and Public
Sector

\ J \ J

Y Y

Can get affected by climate change Play a role in adaptation (of urban

systems and urban actors) to climate
change

www.iclei.org



[.CLEI
Urban Systems and Climate Change L Governments

for Sustainability
. Impact

Cause

Climate
Change
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Urban Systems and Climate Change

1. How
does city
work?

Source: ARUP

Urban poverty

VN

Urban climate

reduction Urban change risk
Systems
\ Indirect impact
\

Direct impact

. Climate

Vulnerabilit
y Change

\

' Direct impact

Disaster risk reduction

3. Who is least able to
respond to shocks and
stresses?
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2. What are the direct
and indirect impacts
of climate change?

www.iclei.org



Flooding and tidal inundation hazards I.CLEI

L Local
Governments
= Lrban Poor Ii'-.-'ing « Salinization of arable land = [ncrease in price of - Gi'[}l' drainage system
near coast = nfiltration of drinl«:ing wells commodities = Public health S],.I'S'[EFI"I
- Fishpond farmers = [nfiltration of fish pGF'ICIS - Unemployment - Emergency services
« Femalae-headed - Damage to businesses - Migratinn - HDL.IE-—iI'Ig authority
households - Damage to and loss of = Health epidemics = Public water E-—l..lppl}"
« The elderly housing/ property = Farmers shift to wage system
= Children paying labor = City social services
= Those without land = [Decrease in investmeaent to
titles city
Economic Loss (IDR)/year Impact of flood and SLR - -
Mangrove US Fishpond 2,889 ha
$ 81,000
. Farmin 902 ha
Fishpond US g
$ 81,000
Farming US Settlement 10,425 houses
$ 81,000
Settlement Uus Infrastructure 2,27 km
$ 81,000
Infrastructure us
$ 81,000

“ramina CC Mitigationand Adaptaton @ = = ©ICLEI 2012 www.iclei.org



Activities and infrastructure affected by flood and tidal 1CLEI
Inundation

Governments
for Sustainability

TRANSPORTATION

Airport Bus Sation Port

Rice Field Fish Pond - Fiéh‘eries‘ Indusfry

www.iclei.org
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CC Vu I n erab I | |ty for Sustainability

“The degree to which a system is susceptible to, and unable
to cope with, adverse effects of climate change, including
climate variability and extremes. Vulnerability is a function
of the character, magnitude, and rate of climate change and
variation to which a system is exposed, its sensitivity and its
adaptive capacity.”

(IPCC 2007, 883)

www.iclei.org



Urban Climate Resilience Framework — ISET / Arup for;g;f;g;l;;qf;
4k How?
[111) Institutions: the rules or practices that guide how

agents interact with each other and with systems
Key factors: access (rights / entitlements); decision-
making; information

Fragile systems / low capacity agents / weak institutions +
exposure = VULNERABILITY

www.iclei.org
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...to stimuli which may act on Responsiveness i.e. dose-
the system response, or criticality

[ Exposure } + [ Sensitivity}

(Potential Impact)

— | Vulnerabillity

Adaptive (real impact)
capacity

Ability of system to change to become better
equipped to manage the exposure/sensitivity

www.iclei.org



Vulnerability

Who or What is vulnerable to What and Why?

[ Vulnerability
(" ‘ ) (" ‘ ) (" : ‘ ity )
Exposure Sensitivity A?:ptlgsa(ésgﬁlgrl]ty
(e.g. location of (e.g. construction .Iga. ns. routes
buildings) material) P e
- J ) S vehicles) )
\ J \ J
| |
To What Why

[.CLEI
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Who or What: Population groups, zones/wards, and sectors (e.g. infrastructure for

water supply, SWM etc.)

To What: Impacts of climatic threats (e.g. water scarcity, spread of vector borne
diseases etc.)

Why: Capacities and resources to deal with the impacts of climatic hazards

www.iclei.org
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UKCIP 2007
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Key Components of Vulnerabilities Assessments for e Srmments

Data Collection: (e.g. Climate data, data on natural and physical environment,
planning information, socio-economic data)

Sectoral Studies: Detailed sectoral and area wise study in terms of the
climatic hazards

Areas & Populations: e.g. Zones / Wards and Slum dwellers / others
Due to climatic hazards (e.g. flooding)
Due to non-climatic conditions (e.g. poverty)

Nature and extent of likely impacts: Social, Economic, Environmental

Capacity assessment: assessing the capacity of the urban systems and
different population groups to combat/withstand identified impacts

www.iclei.org



Quantitative
Assessment

Climate and socio-
economic scenarios and
modeling

Vulnerability  mapping
using GIS overlays of
biophysical and social
indicators

Quantitative indices of
vulnerability

Methods of Vulnerabilities Assessment

Overlaps
Household and
community surveys
Governance and

institutional analysis

Community resource
mapping

[.CLEI

Local

Governments
for Sustainability

Qualitative
Assessment

Focus group
discussions and
interviews

Participatory
vulnerability
assessments with poor
and vulnerable
communities

www.iclei.org



Sequence for Vulnerabilities Assessment

Assess current
vulnerabilities

Current risk and event
history, responses to
existing climate hazards

Current dimensions of
vulnerability

social group
sector
neighbourhood

Future stressors

Ildentify future direct
and indirect impacts of
climate change (from
scenarios)

Consider also
development/growth
trends for city

[.CLEI

Local
Governments
for Sustainability

Assess future
vulnerabilities

Identify most vulnerable
groups, sectors,
neighbourhoods and the
inter-linkages  between
them

Review governance,
rules and practices which
may increase or reduce
the vulnerabilities

www.iclei.org
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(exposure)

Assess Impacts of CC hazards on
City systems (sensitivity)

ldentify vulnerabilities (systems,
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Assess relative risks

www.iclei.org



ICLEI
Prioritizing Fragile Urban Systems Governments

for Sustainability

Prioritization of fragile urban systems can be done through a Risk
Assessment (RA) based on the expected impacts of climate change on
these systems and the degree of risk that each impact poses

Risk = Likelihood x Consequence

Likelihood Consequence Score
rating rating
Almost certain Catastrophic 5
Likely Major 4
Possible Moderate 3
Unlikely Minor 2
Rare Insignificant 1

www.iclei.org



Consequence Scales: Local Government Example
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Success criteria

Consequence Public Local economy Community Environment and Public

rating safety and growth and lifestyle | sustainability administration

Catastrophic Large Regional decline The region would be Major widespread loss | Public administration
numbers of leading to widespraad sean as vary of anvironmental would fall into decay
sanous business failure, loss of | unattractive, moribund amenity and and cease to be
njunes ol employment and and unable lo supporl Proqpessive allaechve
Ioss of ives | hardship its community Irrecoverable

environmental damage

Major Isolaled Regional stagnabion Severe and widespread  Severe loss of Public admimistration
instances of | such that busincsses decline in services and | environmental amenity | would struggle to
Serous arc unable to thrive and | quality of life within the = and a danger of remain cffective and
injuries or employment doas not community continuing would be seen to be
loss of lives | keep pace with environmental damage | in danger of failing

populahon growth complataly

Moderate Small Significant general General appreciable Isolated but significant | Public administration
numbers of reduction in economic decline in sarvices instancas of would be under
nures perlonmance relalive o envaonmenial damags | Severe pressure on

curran! lorscasls thal mighl be reversad saeveral ronls
with intensive efiorls

Minor Senous nedar | Individually significant Isolated bul noliceable = Minor instances of Isolated mstances of
misscs or but isolated arcas of examples of dedine in cnvironmental damage | public administration
minor reduction in economic services that could be reversed | being under scvere
injuries parformance ralative 1o prassurg

current forecasts .

Insignificant Appearance | Minor shortfall relative There would be minor No environmental There would be minor
of a threat to current forecaslts areas in which the damaqge instances aof public
but no actual region was unable to administration being
harm manlam ils cunenl under mare lhan

SBIVICES usual shress bat
could be managed

Source: Commonwealth of Australia (2006): Climate Change Impacts & Risk Management - A Guide for Business and Government.

www.iclei.org



Likelihood Scales
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To describe the likelihood of a risk arising if a particular climate change scenario comes about.

Most commonly used scales:

Likelihood rating

Recurrent risk s

Single events

Almost certain

Could occur several times per
year

More likely than not — probability greater
than 50% .

Likely May arise about once per year As likely as not — 50/50 chance.
i . . Less likely than not but still appreciable —
Possible May arise once in 10 years probability less than 50% but still quite high.
- May arise once in 10 years to 25 Unlikely but not negligible — probability low
Unlikely )
years but noticeably greater than zero.
Rare Unlikely during the next 25 years Negligible — probability very small, close to

Zero.

www.iclei.org



Scope of the Risk Assessment Process

Geographic scope:

All of your -3
city?

zones?

\f N
Only certain ?

Risks to
council?

http://iwww.talkingproud.us/Military/Birddog/Birddog74RAC/files/page72-rungsatmap.jpg

USA
Japan
France
Russia
Mexico
Turkey
Iran
China
Egypt
Indonesia
India
Vietnam
Senegal
Bangladesh
Kenya

Average

Timing of Impacts
When do you think climate change will start to substantially harm people

in [country]?
|

34 12 15

10 1
1 14 8
47 20 12
3 i EE |
] 11 3]
58 23 7 @
42 18 10 42
7 9 5 E:2 3 EN
3 23 1 [z 17 1§
40 Fi 17
59 26 [T ]
86 8 40
10 40822
67 26 6 i
[ a2
58 17 i 32

M People are being harmed now B9 In 10 years 0 In 25 years
] In 50 years B In 100 years Bl Never | DK/R

http://blogs.worldbank.org/files/climatechange/ClimatePollFig2New.gif

Organisational scope:

Community risk?

Time horizon

considered:

Until
20307

Until
20707

[.CLEI

Local
Governments
for Sustainability
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Prioritizing Areas for Action Governmen :

S
for Sustainability

Risk rating = key factor for prioritising
Aim: treat all ‘'extreme’ and ‘high’ risks
Observe medium and low risks for changes

Consequences
Insignificant M

Likelihood

Almost certain
Likely
Possible
Unlikely

Rare

www.iclei.org



Initial council risk assessments - Sydney councils
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Priority Type of impact for Sustainability
= 1% priority Increase in extreme weather events (storms)
8 2™ priority Sea level rise
D 3" priority Expected lack of surface water
QD
- Localised flooding problems

Temperature increase

8 Priority Type of impact
S 1 priority Temperature increase
o
O 2" priority Sea level rise
0 A .
\Q<J 3" priority Drought / water availability

Priority Type of impact
L 1% priority Increase in extreme weather events (storms)
% 2" priority Increase in heatwaves
o
S |37 priority Water availability and food security

www.iclei.org



When to use risk assessment? for Sustainability

At any point in the process where you

want to prioritize to show greatest risk
to the city:

Climate impacts
Fragile systems

Vulnerable groups or sectors

www.iclei.org
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WO r kS h O p aCt I V I ty for Susraeil;i;l;iel?tys

Select at least three of your
critical/fragile urban systems

Using the information in the summary
sheets from last session, apply the risk
assessment and prioritise the urban
systems needing most urgent action

www.iclei.org



