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Feedback

Short feedback on follow-up of
yesterday’s feedback session.

Parking lot review
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Masterclass overview

D@0

Climate Risk
Assessments

L, Explores principles and practical steps involved in conducting,
commissioning, or managing climate risk assessments.



MODULE 3
Risk Assessments

In this module, participants will explore the core
principles and practical steps involved in conducting,
commissioning, or managing climate risk assessments
tailored to local contexts and specific projects.

It builds on the broad risk categories introduced in
Module 2.

Duration: 1 day

Ooty, India| Shravan K Acharyal| UnsplaéH: g3 2



Learning objectives




MODULE 3 Learning objectives

By the end of this module, participants will be able to:

« Explain the fundamentals of climate risk assessment, with a focus on aligning
assessments with local conditions and project-specific needs.

« Describe key tools and resources used to identify and evaluate climate risks.

* Include vulnerable groups, including women and marginalized populations, to
ensure inclusive and equitable risk analysis.

» Recognise uses and limitations of climate models
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The water you depend on and the water you risk polluting

Upstream

UPGRADIENT

Water we depend on for
water, sanitation, and hygiene

{1”;)_
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Downstream

DOWNGRADIENT

Water we have a responsiblity to
protect with safe sanitation

Figure: Upstream and downstream water resources




River exercise: Upstream and downstream water
resources

« With your neighbour, think of
three examples of water
services, write them on a note
and place them along the rope

« Find your place along the rope
where you work most




Climate risks

03 | Recap




Recap: What is a climate risk?

Climate risk is the chance of
negative consequences for
people and nature because of
climate change.

Risks happen when climate
hazards affect exposed and
vulnerable people,
communities or systems.

Climate risk is therefore
closely linked with issues of
equity and inclusion — since
risks are made worse by
vulnerable and marginalized
groups.

Climate risks occur as a
results of three inter-linked
elements:

® Hazard: climate event
e.g., drought, flood,
landslide

® Exposure: being in places
that could be negatively
affected

® Vulnerability: likelihood of
being negatively affected.
This is often made worse
by inequality and social
exclusion.

- ear o» or o» o» o o» o» o» o» o» o o> o

Exposure

Risk = Hazard x Exposure x Vulnerability



Recap: What is a climate risk?

Vulnerability

Source: IPCC (2014): Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vuinerability., © accentuation WWF / DKK
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NEW TERM

Climate risk assessment

Risk = Hazard x Exposure x Vulnerability

Risk = Hazard (likelihood & probability) x Exposure x Vulnerability/Sensitivity

Adaptive Capacity




Hazards assessment

Vulnerability

N

Risk

Hazard

Exposure

A hazard has two important
parts:

Likelihood / probability:

How likely the event is to
happen

Example: a flood that happens
once every 10 years
Intensity: (severity)

How strong or severe the
event is

\ Example: flood depth, drought
| length, temperature

Figure: Climate risk results from the interaction of hazard, vulnerability and exposure




Exposure assessment

Hazard |

Vulnerability

Exposure

Exposure means the people,
assets, or services that are
located where the hazard can
occur.

Examples:

People living in a floodplain
A water intake located in a
river

A pipeline crossing unstable
ground

If nothing is exposed, there is
no risk — even if a hazard
occurs.

Figure: Climate risk results from the interaction of hazard, vulnerability and exposure




Vulnerabi"ty assessment Vulnerability (susceptibility to
damage)

Consists of
Adaptive Capacity (ability to
anticipate, cope, respond, and

Mver

Vulnerability

‘.1;
W
Hazard * Exposure

Figure: Climate risk results from the interaction of hazard, vulnerability and exposure




Climate impacts on
marginalised groups

Women & girls:

® A combination of social, economic, and cultural factors intersect
with climate impacts making women and girls disproportionately
vulnerable to climate risks.

® These factors include gender roles and responsibilities; limited
resources; economic dependence; health risks, gender-based
violence and limited decision-making power.

People living with disabilities

® These people face physical barriers that limit their mobility and
ability to access information, services, and resources during
climate-related emergencies e.g. inaccessible infrastructure and
limited transportation options can hinder evacuation efforts and
access to shelters.

® They are also more likely to experience poverty and economic
marginalization, which can limit their ability to prepare for and
recover from climate-related impacts.




Example

Flood risk to a rural piped water scheme Capacity measures
Hazard « Raised pump platform

» Likelihood: Flood probability: 10% per year < Trained local operator

 Intensity: Expected flood depth: T m » Spare parts and emergency budget
Exposure Resulting vulnerability
» Intake, pump house, and distribution  Failure probability reduced to 30%

network serving 12,000 people « Recovery time reduced from weeks to days

Vulnerability (without capacity)

Outcome: Risk is significantly reduced without
80% probability of pump failure at 1 m flood changing the flood probability, purely through
depth increased capacity.




By assessing risks, you can identify

Likelihood of hazards that could have an impact

Who and what is exposed to these hazards

Vulnerabilities of those exposed and the projected damage of
a hazard

To what extent the risks can be reduced or mitigated




Before - Ibisi bya Huye water supply system in
Huye District — Temporary pipeline crossing on
the Butamu River area after the original pipeline
was washed away.

After - Ibisi bya Huye water supply system in Huye
District — newly constructed reinforced pipe crossing
on the Butamu river.

Source: UNICEF/World Vision Rwanda (2022), Project Reports, Rehabilitation of Damaged Water Supply

Systems in Rwanda




What changed in terms of risk?

Before - Amayaga sud water supply
system in Gisagara District — damaged
pipeline at Kibirizi village.

After - Amayaga sud water supply system
in Gisagara District — newly constructed
pipe crossing with gabions.

Source: UNICEF/World Vision Rwanda (2022), Project Reports, Rehabilitation of Damaged Water Supply

Systems in Rwanda




Climate risks that might occur

Degraded water & sanitation, water-borne diseases Displacement and shelter needs
Higher temperatures and increased rainfall, combined Storms, cyclones and typhoons can cause
with a lack of adequate sanitation infrastructure can destruction of housing and public infrastructure,

lead to higher incidence of water and vector borne and loss of lives.

diseases.

Photo by PT
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Climate risks that might occur

Increased water stress & water scarcity

Increase in frequency of droughts can lead to acute
shortage of safe and reliable water supply for
drinking and industrial purposes.

Photo by Piyaset, Getty Images (licensed via Canva)




Discuss

What are the climate risks in your
context?

I

> What hazard does your context face?

—> Who will they affect?

=—> Can you link any particular
vulnerable groups?

a
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Any questions or sharing to the room is welcome, please
raise your hand.

to by Mandera County Gove

ulti-Sectoral Team Conducts
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04 | Climate risk assessments

Ibrahim Boran



What is a climate risk
assessment?

A CRA identifies the likelihood of future
climate hazards and their potential
impacts for a city and its communities.

Outputs often include spatial patterns
showing the impact of hazards on

A CRA provides quantitative and
qualitative estimates of climate risk.

infrastructure, settlements and communities.
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Main Steps of a CRA
Step 01 | Establish the decision-

Step 06 | Appraise making context. What are the
resilience building objectives of the CRA? What decision
options. Assess options is to be made? Set the scope.
against decision-making
criteria; prioritize
resilience options.

_T?W !&“‘:ﬂ ———"

Step 02 | Assess hazards
Identify the probability,
intensity and timescale of
current and future climate
hazards.

Step 05 | Identify
resilience
building options
Determine a long
list of adaptation
options.

S

-

Step 04 | Identify and Assess Step 03 | Assess impact

risks. Determine risks based on What are the potential impacts of
the likelihood of a hazard those hazards on people, assets,
occurring and the consequence services and the environment?
of the identified impacts. Includes analysis of exposure,

sensitivity and adaptive capacity.



Step 01 | Establish the decision-making context

What decisions need to be
made?

Investing in a new
infrastructure asset?
Upgrading or rehabilitating
old infrastructure?

Building resilience of a
vulnerable sub-county or
community?

Developing a climate
strategy? Integrating
climate risk into existing
policies or plans?

Questions to set the scope
of the CRA:

What is the system(s) of interest?
(sector, assets, specific
community)

What resources are available?

What are the geographic
boundaries of the assessment?

What are the relevant timescales
for assessment?

Which hazards are most relevant?
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Step 02 | Assess Hazards

2.1 | Determine It can be helpful to categorize hazards by
relevant climate climate themes:
hazards
Drought:
2.2 | Select relevant Wildfires, Wind Erosion, Water Scarcity,
hazard indicators Subsidence
2.3 | Analyze historical Floods:
trends and events Flash Floods, River Flooding, Surface

Flooding, Coastal Flooding, Erosion
2.4 | Analyze future

projections across Storms:

different scenarios Tornados, Tropical Storms
Winter Storms, Thunderstorms, Coastal
Flooding

Heat:
Ocean Acidification, Heat Waves, Urban Heat
Islands

Khulna Dacope'Koira; Bangladesh; Photo by Emdadul Islam

Bitu, UNDP Bangladesh




Step 02 | Assess Hazards

2.1 | Determine relevant Examples of hazard indicators

climate hazards
Increasing temperatures:

2.2 | Select relevant Annual seasonal monthly average (air) temperature

hazard indicators

Heat waves:
Heat wave frequency
2.3 | Analyze historical (avg. number of heat waves per year)
trends and events Heat wave intensity
(avg. temperature above local threshold)
2.4 | Analyze future Heat wave duration

projections across (avg. length of individual heat waves — no. days)

different scenarios Sea level rise:

Absolute sea level change (cm)
Relative sea level change (incl. local land movement)
(cm)

River floods:
No. of days with precipitation > 100mm
Flooding magnitude (peak discharge)
Flooding frequency
(avg. no. of flood days per year)

Wajir; Photo by Jervis Sundays, Kenya Red Cross Society




Step 02 | Assess Hazards

. Key questions:
2.1 | Determine relevant yd

SATERS iEPETeE What are key historical trends in the city?

2.2 | Select relevant (looking back over 30 years is ideal)

hazard indicators What maijor historical climate events have

. . occurred for each relevant hazard?
2.3 | Analyze historical

trends and events What were the impacts? (e.g. loss of lives

and/or livelihoods, direct and indirect

2.4 | Analyze future economic losses)

projections across

different scenarios What sectors and groups of people were

most affected, including women, poor
communities, children, the elderly, etc.?

How have these hazards changed over
time? (More/less frequent? More/less
intense? Longer/shorter duration?)

Wajir; Photo by Riccardo Gangale, ILRI




Step 02 | Assess Hazards

2.1 | Determine relevant

climate hazards Precipitation anomalies, Democratic Republic of Congo

The difference in a specific year's total precipitation — rain and snow — from the 1991-2020 average, measured

in millimeters, excluding fog and dew. Negative numbers indicate drier-than-average years.

2.2 | Select relevant
hazard indicators 600 mm

2.3 | Analyze historical
trends and events

2.4 | Analyze future
projections across
different scenarios

-400 mm | I i | | I | I | ] | | ! | 1 | | | | | T
1940 1944 1948 1952 1956 1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008 2012 2016 2020 2024
Data source: Contains modified Copernicus Climate Change Service information (2025) OurWorldinData.org/natural-disasters | CC BY

Note: These estimates are based on satellite imagery. The uncertainty is higher for smaller regions as the estimates are based on
approximately 30 km? grid averages rather than exact local measurements.




Step 02 | Assess Hazards

2.1 | Determine relevant

climate hazards

2.2 | Select relevant
hazard indicators

2.3 | Analyze historical
trends and events

2.4 | Analyze future
projections across
different scenarios

Climate Models

Tools that generate climate
projections showing how the
climate may change under various
scenarios.

Require technical expertise to
access and interpret — this should
be part of team conducting the
CRA.

Scenarios

A CRA should select multiple
climate scenarios, usually a mid-
range and a worst-case scenario.

Projections of future climate
change are usually presented as a
range of values (e.g. sea level rise
by 3-5 cm by 2050).

Time Horizons

Typical time horizons include short-
term (2030s), mid-term (2050s)
and long-term (2100).

A CRA should use time horizon(s)
relevant to the life and planning
timescale of the community /
asset of interest.




Step 03 | Assess impacts

Assessing climate impacts:

Impact is the actual consequence
when a hazard occurs:

Risk — Event — Impact.

1. Risk exists— based on hazard,
exposure, and vulnerability

2. A hazard event occurs— e.g.
flood, drought, heatwave

3. The system is tested— exposure
and vulnerability determine what
fails

4. Impact is experienced— service
disruption, damage, health effects

CRAs need to understand the
differentiated impact of climate
hazards based on exposure,
sensitivity and adaptive capacity.

Key questions for a CRA:

People
What are the impacts of the
climate hazard on people and
their livelihoods?
What are the impacts on
particularly vulnerable groups
most exposed to the hazard?

Environment
What are the impacts of the
hazard on the local environment
e.g. biodiversity, air quality,
water quality?

Economy
What are the impacts of the
hazard on the city’'s economy?
Which sectors, industries and
assets will be most impacted?

S
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Step 03 | Assess impacts

Exposure

Exposure = people, livelihoods or
assets located in proximity to
potential hazards.

Indicators may include:
Population (including
marginalized groups) exposed
Value of economic services
exposed
Assets (e.g. housing) exposed
% of livelihoods dependent on
natural resources exposed

Sensitivity

Vulnerability is composed of
sensitivity + adaptive capacity

Sensitivity = degree to which people
and assets/systems are affected by
their exposure to climate impacts

Indicators may include:
Population of dependent
demographic groups
Livelihood dependence of
affected sectors
Condition of housing

Adaptive Capacity

Vulnerability is composed of sensitivity +
adaptive capacity

Adaptive capacity = potential of people
and systems to adjust to the impacts of
climate change or take advantage of
opportunities that may arise from them.

Indicators may include:
Access to basic services (water,
sanitation)
Access to healthcare
Meaningful participation of diverse
groups in local adaptation decisions
Ability of individual to make and act
on livelihood or resource-use
decisions during climate shocks




Step 03 | Assess impacts

Exposure Sensitivity Adaptive capacity
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Step 03 | Assess impacts

Example | Flood Risk Chain

Hazard

Heavy precipitation

No. of days with precipitation
100mm

Exposure

People living in flood
prone areas

No. of people per sq km in
flood prone area

Property & Buildings in
flood prone areas

No. of buildings per sq km in
flood prone area

Impacts
|
-

Flooding
1 -
I |
l

Flood damage

Risk of damage of

property & loss of lives
due to flooding

Vulnerability

Jetland degradation

Percentage of wetland area

Absence of flood .
: ; Lack of urban planning
resistant housing

Percentage of municipalities
with planning process

Reduced natural
retention capacity

Percentage of elevated
buildings




Step 04 | Identify & assess risks

Identify the key risks in
your city by assigning a
probability and
consequence score to
each identified risk.

Probability: how likely is
the risk to occur?

Consequence: how
serious would the
consequences be if the
risk did occur?

Case Study | Air Temperature 1973-2020 | Mumbai, India

Likely to happen within decades Likely to happen within years

. Decrease in (dam) water availability;

O Displacement & loss of lives
because of storms & floods;
. Increase of drought-related health impacts;

Disruptive
Post-flood disease outbreaks;

Heat stress causing illness & loss of life
(also to livestock);

O Heat causing change in distribution

& structure of biodiversity; Threatened biodiversity because of drought;

Increase of water- and vector-borne diseases;

ccess to safe drinking water after flooding ;

Damage

Heat

@ Drought

Cyclones and flood

Plotting risks on a matrix by probability and consequence is a useful way to visualize the
most likely and most damaging impacts, to prioritize action




Step 04 | Identify & assess risks

Identify the key risks in
your city by assigning a
probability and
consequence score to
each identified risk.

Probability: how likely is
the risk to occur?

Consequence: how
serious would the
consequences be if the
risk did occur?

Case Study | Rwanda climate risk assesment

Almost certain ‘

leely
4
4

Moderate (

3
3

Unlikely
2

Rare
al

2

Likelihood

i H 2 3

 Insignificant Mild or minor  Moderate Major Catastrophic
or no impact

1 2 3 4 5

Severity

Risk score | j 6-9 10-12 . 15-25
Risk rating ' | Medium High | Very high |

Plotting risks on a matrix by likelihood and intensity/severity is a useful way to visualize the
most likely and most damaging impacts, to prioritize action



Step 04 | Identify & assess risks

Example | Risk Matrix

Likelihood Rating

Almost

Certain S
Probable 4
Possible 3
Unlikely 2
Rare 1
Very High

Recurrent events - expect this event almost annually. Single event -
highly likely (>90% probability)

Recurrent events - expect this event several times in your career.
Single event - more likely than not (50-90% probability)

Expect this event to occur once in your career, at any time. Single
event - less likely than not, but still appreciable chance of occurring
(10-50% probability)

Event hasn't occurred during your career yet, but could occur at
some time. Single event - unlikely but not negligible (1-10%
probability)

Event has occurred elsewhere, but in exceptional circumstances.
Single event - not expected to occur, but possible (<1% probability)

Very high risks are unacceptable. When possible, identify options to avoid or
transfer risk. Where not possible, discuss immediately with Senior Management.

_ Discuss options with Senior Management.

Consequence Rating

Very High Very High Very High

Very High Very High

Very High

Medium risk is tolerated if analysis show that risk can be
rendered as acceptable reducing residual risk.

Low risks are acceptable.




Step 05 | Identify options

Many CRAs identify a list of options that can be taken to
build resilience to climate risks.

This should include a list of the main climate risks faced
by a city, ranked in order of severity or priority for
policymakers to address.

It could also include an explanation of the main
locations or groups of people that are vulnerable to
climate hazards so that actions can be undertaken to
ensure climate resilient priorities address equity &
inclusion.

It should then include a list of priority adaptation and
resilience building measures to be taken - for example a
list of priority sectors that need to be made resilience, or
a list of priority actions to be undertaken to build
resilience.
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Step 06 | Appraise options

Selecting adaptation options There are many approaches to

involves trade-offs between appraise adaptation options:
economic, environmental and

social implications Cost-benefit analysis
Adaptation often involves both Multi criteria analysis
financial and non-financial

costs and benefits Cost-effectiveness analysis
Involve affected stakeholders Expert judgment

to agree criteria and their

weightings, in order to capture Stakeholder consultation
different values in selection of

options
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Equity & inclusion

A CRA should integrate considerations of equity and inclusion
to understand differentiated impacts on vulnerable groups

CRA design should involve different stakeholder groups
across gender, race, religion, age, ability, income etc.

Wide consultations with different population groups
helps capture local knowledge and capacities to adapt.

Include indicators that reflect impacts on a wide range of groups,
including the most vulnerable (e.g. women-headed households,
female participation in the workforce, age-dependency ratio etc.).
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Identify adaptation options that promote equity and
inclusion/ build resilience of vulnerable groups.




EXAMPLE: Vulnerability assessments in Rwanda

Kirehe

Legend

Urban area

& \Water Treatment Plant
—— Transmission mains
(] District boundary
Water source

@ Dam

@ Lake

@ River

© Groundwater (boreholes)
@ Spring

Summary of climate hazards
&4 Droughts

2 Flooding

K. Landslides

Projection: GCS_ITRF_2005

Figure: Map of Rwanda showing the locations of the main assets overlain by the

climate hazards

Photo credit: Theophile Harushyamagara, Water For People




EXAMPLE: Vulnerability assessments in Rwanda

[Physiograhic regions Lake Kivu Region Highlands of the Congo-Nile Central Plateau East Rwanda Plains
Assets  |Mazards Droughts | Floods |Landslides| Droughts | Floods |Landslides| Droughts = Floods | Landslides| Droughts | Floods |Landslides _
Current vs climate change conditions 2023 CC 2023 CCl2023 CCl2023 CC 2023 CCl2023 CCj2023 CC 2023 CC 2023 CCJ2023 CCl2023 CC 2023 CC
Springs 6| 6 6 8 Very high risks are
Boreholes 6 9 unacceptable. When
Riverbank infiltration boreholes 6 9 9 possible, identify
oyne I.[;:I::s and wetlands 8 8 8 options to avoid or
Sm:m“ndr ore : : - - transfer risk. Where not
W . .
possible, discuss
Nzove 0 : R R
‘ immediately with
imisagara 0 i
WTPs Senior Management.
Karenge 0 0 9
including
PP Gihira 0
Other WTPs, intake from springs 6 6 8 _
Other WTPs, intake from surface water 6 12 12 8
Other WTPs, intake from boreholes 6 6 Discuss options with
[Pumping stations 9 9 Senior Management.
Reservoirs 9 9| 12
Conveyance |Transmission mains 8
Distribution network 9) 9 Medium
Connection pipes 6 8
|pmme service connections f : f
se points communal taps and standpipes [3 8] 8 {\A?dllltmdr!?k IS lvsi
Rural infra _|sources, WTPs, pipelines and taps 6 9 9 olerated | ,ana ysis
show that risk can be
P— Sewer collection systems, and pit latrines o o ol 0 6 rendered as .
o0 |wastewater treatment plants, and acceptable reducing
Jtandfitis o o 0f 0 8 residual risk.

Figure: Risk categorisations for the various asset types and regions in Rwanda. "CC" stands for incorporating climate change

hazards and note that those columns have a higher overall risk. Low risks are
acceptable.




Recap exercise

Buzz groups

= |n groups of two — three discuss
the previous session

—> Discuss any questions you have

Up to 5 minutes. We want to
hear a nice Buzz around the
room!

\ 4

If you want to share an experience with the room, please
raise your hand.




Group photo







Energiser

Spear, wall, gazelle

A spear (put one hand
outstretched forward and one
backward),

a wall (both hands out sideways)

gazelle (both hands pointing
upwards and forwards).

gazelle




05 | Bottom-up approaches

Ibrahim Boran



Bottom-up approaches

Bottom-up climate approaches reduce risk by starting from local
impacts and system weaknesses, using participatory risk assessment
to identify risks, understand impacts, and agree on actions that work
across many possible future climates, based on local knowledge and
experience.

 Start with what people experience on the ground

* Focus on real impacts, not abstract projections

« Value local knowledge alongside technical data




COUNTY GOVERNMENT OF ELGEYO MARAKWET
PARTICIPATORY CLIMATE RISK
ASSESSMENT REPORT

Example - Participatory Climate

R MAY 2023
Risk Assessment (PCRA)
Financing Locally-Led Climate Action (FLLoCA) consisted
of three main steps;
(a) Conducting of community/ward-level sensitization
and participatory climate risk assessments informed
by climate scenarios at the ward level; <
— : , el bt NSO ARD HAZARD MAF
(b) Development of prioritized ward-level climate action | ,,: ‘,1';“ b S ‘ %
plans; and ﬁ‘,f TR e ¢ %
“~"t<s‘?r-~w.‘ Vs

(c) Proposition of County Climate Resilience Investment
(CCRI) plans.

\ R v \
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Example - Rapid Climate Risk -
Assessment (RCRA) ‘1 bR AL

URSAN ADAPTATION AND L1

“ N Mukuru, Nairobi

Flooding is the main cause of climate change risks in the
Mukuru informal settlement, Kenya. These risks include:

« Loss of lives and livelihoods

« Displacement of families

« Disease burden due to waterborne and vector-borne
diseases, as well as heat stress complications CLMATE CHANGE RISKS —

Flooding 6 The main cause of chmang
change nsks in e Mukun infoamal

 Infrastructure destruction Bl |||_ _t

= Lok of Ives

« Food and water scarcity. e pep e
— 2y E) E) ) =




06 | Climate risk assessments outputs
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Types of CRA outputs

@ Risk matrices

@ Hazard, risk and vulnerability maps
Infographics

Interactive online platforms

AUGUST

LEGEND

e Counly BOrder e Gty Border

PET (°C) Thermal Sensations
18.1-230 Comfortable

Roods and 59000 ——  River

231290 Slightly Warm
lIQl 150- ‘Warm
135.1-410] Hot
410 | Very Hot

Colors




w=» Methodology for risk analysis
—

unicef & O S Key notion: Risk results from the interaction of
hazard, exposure, and vulnerability.

WASH Climate
Resilient Development

Risk = Hazard x Exposure x Vulnerability

- N N ([ ™
Hazard Exposure || Vulnerability Risk

High HIGH

>

Low Low LOW

Medium MEDIUM




Uganda National Risk Assessment WASH

Step 1:

Step 2:

Step 3:

Step 4:

Identification, characterization, and Identification and scoring of Identification and scoring of Assessment and prioritization of
scoring of hazards, including exposure vulnerabilities climate risks
identification of high-risk areas
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CRA outputs | risk matrix

Climate fragility statement Likelihood Consequence Riskscore Riskstatus

Case Study | Risk Matrix | Nagpur, India

High intensity & short duration
rainfalls, rainfall irregularity and
change in pattern will affect city's
water supply.

4 = 12 Medium-High

il URBAN LEDS

NT STRATEGIES

Increase in temperature will
increase evapo-transpiration rate
reducing available water quantity
with degradation of quality and
increasing water demand putting
stress on ground water.
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CLIMATE STV TSGR
R E S ' Ll E NT C I TY intensity rainfall causes inefficient

sewage treatment thereby

ACTI O N P LA N polluting river streams, eventually

NAG PU MAHARASHTRA, 5 Sewage affecting dependent farms.
INDIA treatment Increase in temperature causes

septic conditions in open nullahs
and drains thereby causing

foul odour, toxic gas emissions
eventually affecting wastewater
treatment.

i Water supply

Dilapidated insufficient storm
water drains get flooded due to
high intensity rainfall causing
water logging and backflow

Storm water ggl 9

3 of contaminated water due to 4 2 8

management i : -
sewage mixing into residential/
commercial properties creates
significant health risks and
environmental pollution.




CRA outputs | Hazard & risk maps

Case Study | Mukuru
Flood Risk Map | Nairobi,
Kenya




CRA outputs | Vulnerability maps

Nagpur Municipal Corporation
Case Study | Vulnerability Hotspots - 2021

Vulnerability Hotspot
Map | Nagpur, India

[ wani Boundary

Vulnerability hotspots, Nagpur (India)



CRA outputs | Ranked Risk Matrix, Malawi

Case Study | Malawi
national climate resilient
WASH Strategy

Hazard Exposure Vulnerability Risk

Hazard Score Exposure Score Factor Score Score Rank
Tropical Cyclone 3 Finance 3 Ability to draw on emergency funds 3 27 1
Diseases 3 Finance 2 Ability to draw on emergency funds 3 18 2
Drought 3 Point source 3 Resilience of WASH infrastructure 2 18 2
BrG 3 e 3 Community-wide know\/l\t/e:lgt-e| ir;dn:fri\tt:erstandmg of risks and 2 18 2
Drought 3 Finance 2 Ability to draw on emergency funds 3 18 2
Flooding 3 Toilet/latrine 3 Resilience of WASH infrastructure 2 18 2
Flooding 3 Finance 2 Ability to draw on emergency funds 3 18 2
Tropical Cyclone 3 Toilet/latrine 3 Resilience of WASH infrastructure 2 18 2
Diseases 3 Point source 2 Resilience of WASH infrastructure 2 12 g
Diseases 3 Bulk Water supply 2 Environmental degradation 2 12 <)
Diseases 3 HW facility 2 Resilience of WASH infrastructure 2 12 9
Diseases 3 Hygiene behavior 2 Norms/practice 2 12 <)
Drought 3 Bulk Water supply 2 Environmental degradation 2 12 9
Drought 3 Toilet/latrine 2 Resilience of WASH infrastructure 2 12 9
Drought 3 HW facility 2 Resilience of WASH infrastructure 2 12 £)
Flooding 3 Point source 2 Resilience of WASH infrastructure 2 12 9
Flooding 3 Bulk Water supply 2 Environmental degradation 2 12 9
Flooding 3 Treatment and reuse 2 Resilience of WASH infrastructure 2 12 9
Flooding 3 HW facility 2 Resilience of WASH infrastructure 2 12 g
el 3 e ket ) Community-wide knowvl\(leilglt-e| zzi:fri\tt:erstanding of risks and 2 12 9
Soil Erosion 3 Point source 2 Resilience of WASH infrastructure 2 12 9
Soil Erosion 3 Treatment and distribution 2 Resilience of WASH infrastructure 2 12 <)
Soil Erosion 3 Toilet/latrine 2 Resilience of WASH infrastructure 2 12 9
Tropical Cyclone 3 Point source 2 Resilience of WASH infrastructure 2 12 9
Tropical Cyclone 3 Bulk Water supply 2 Environmental degradation 2 12 9
Tropical Cyclone 3 Treatment and reuse 2 Resilience of WASH infrastructure 2 12 9
o Gllens 3 e bl ) Community-wide knowledge and understanding of risks and ) 12 9
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CRA outputs | infographics

Case Study | Semarang, Indonesia

RESILIENT
SEMARANG

Shocks and stresses
in Semarang:

Moving Together Towards
a Resilient Semarang

Limited provision of access
that causes water scarcity

River pollution, affecting
Semarang water sources

Landslides in upper
Semarang and hilly areas

Flash flood from
upstream areas

Tidal flooding on lower
Semarang coast

Excessive groundwater
use and intensive
development causing
land subsidence

Coastal erosion threatens
coastal areas.
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One of Indonesian cities
with the highest incident
rate of dengue fever
outbreak

Power outage

Higher unemployment
rate compared to

provincial and national
level of unemployment

More private vehicles,
creating congestion




CRA outputs | Prioritised adaptation solutions

Case Study | Mumbai, India

Priority adaptation actions for Mumbai (India)



CRA outputs | Interactive online platforms

Case Study | eThekwini Municipality (Durban), South Africa

Pluvial flood

Durban’s key risks for pluvial flood

Damage to public and private prop VERY HIGH

Increased upstream erosion and downstream siltation
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Questions

Do you have any questions?

A 4

A 4

Consider ‘how to conduct a climate
risk assessment’.

Is there anything introduced in
this section that you are
unfamiliar with and that you
would like to discuss in further
detail?




Experience & share
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Your experiences with CRA outputs and /
or decision making

A 4

Have you had any experience
working with CRA outputs?

—> Have you ever used a CRA in =
decision making?

If you want to share an experience with the room, please
raise your hand.
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Speaker Case studies / experiences of climate change
and water and sanitation



How to work in data scarce environments?
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07 | Exercise: Decisions for the decade




Decisions for the
decade

I

> |nvesting in infrastructure for the
future is full of uncertainty

A 4

Let's play a game to discuss the
level of uncertainty in which we
must operate.

A 4

Are you ready?

oss/Red Crescent

()]
Q
=
3
@)
w



Decisions for the Decade

Decisions
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Decisions for the Decade

ol

Umbrella Flood Protection Thumbs Up Development Bucket Drought Protection

iy
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Practice run
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Umbrella Flood Protection Thumbs Up Development Bucket Drought Protection
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Decisions for the Decade

Strategy: Where should we invest?

P

L

Umbrella Flood Protection

ule

Thumbs Up Development

Bucket Drought Protection
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Decisions for the Decade

Strategy: Where should we invest?

Decade 1

Decade 2

Decade 3

TOTAL

Start

End

Start

End

Start

End

End all three

a

L

Umbrella Flood Protection

ol

Thumbs Up Development

Bucket Drought Protection
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Decade 1 A

L\
U/

Too much flood disaster , Just right
It's okay for development

Too little drought disaster

'z

S

Umbrella Flood Protection Bucket Drought Protection
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Decade 2 A

Y

PAN pAN




Decade 3

CONE OF UNCERTAINTY

Too much Just right Too little
flood disaster It's okay for development drought disaster
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Discussion

amn
e

Did your team make good decisions?
What is a good decision?

How did the decision making change over time as the
risk levels changed?

Were you too cautious or too ambitious?

What other strategy could you have deployed?
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1. True or False.

Climate Risk Assessments (CRASs) are a structured approach to identifying hazards,
vulnerabilities, and risks.




2. Why is a CRA important? Which answer is not correct.

A. A CRA provides an evidence base for climate action and investment.

CRAs provide data on the locations, the types of infrastructure and the groups of people
that will be negatively impacted by climate change.

C. The interpretation and use of a CRA in decision-making is important to how you address
climate risk.

D. It helps to secure climate finance.




3. What can you do with a CRA?

A. Identify priority climate resilient infrastructure and services that need to be built.

B. Integrate resilience into long-term planning (e.g. master plans).

C. Develop policies and strategies such as city-level Climate Action Plans or catchment plans.

D. Secure finance for investment in priority adaptation and resilience options.




4. True or False

If there is limited data, you don't need to do a CRA




5. Which of the following statements BEST describes bottom-up
approaches using Decision-Making under Deep Uncertainty (DMDU) in
water and sanitation?

A. They rely on predicting the most likely future climate scenario and designing fixed infrastructure
solutions accordingly.

B. They prioritise stakeholder-driven goal setting, explore multiple plausible futures, and use adaptive
pathways to adjust decisions over time.

C. They transfer decision-making authority primarily to national experts to ensure technical
optimisation under climate uncertainty.

D. They aim to eliminate uncertainty by improving climate models before making any planning
decisions.




End of the day reflection




Key points Module 3 Using a climate risk assessment

Why is a CRA important?

® A CRA provides an evidence base
for climate action and investment.

® CRAs provide data on the locations,
the types of infrastructure and the
groups of people that will be
negatively impacted by climate
change.

® The interpretation and use of a CRA
in decision-making is important to
how you address climate risk.

What can you do with a CRA?

® Identify priority climate resilient
infrastructure and services that
need to be built.

® Integrate resilience into long-term
planning (e.g. master plans).

® Develop policies and strategies
such as city-level Climate Action
Plans or catchment plans.

® Secure finance for investment in
priority adaptation and resilience
options.




Extra resources Module 3

Physical Climate Risk Assessment: Practical How Tough is WASH? Bristol University
Lessons for the Development of Climate Scenarios

Climate, Environment and Disaster Risk Reduction

NGFS & World Bank (2022) Guidance (CEDRIG)

Technical Guidance on Comprehensive Risk Swiss Agency for Development Cooperation
Assessment and Planning in the Context of Climate
Change UNDRR

Integrating climate resilience with WASH systems
strengthening

Programme guidance for climate resilient WASH  WaterAid

WaterAid

Climate Risk Informed Decision Analysis
WASH Climate Resilient Development Guidance = CRIDA

Note UNICEF




End of day reflection

* Yellow post-it
what went well today

* Pink post-it
what could be
improved of today

 Post them on the
evaluation sheet when
leaving the room




