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AGENDA

DAY 1-11 AMto 17:30 PM

Welcome, inventory & summary of training needs, Introduction
(60 min —11:00 to 12:00)
- Share ideas/projects among the participants.
Climate Rationale (Theory)
- Instruction Part | (30 min, 12:00 to 12:30) — by Ad
Jeuken, Deltares
Lunch & Networking — 60 min 12:30 to 13:30
Climate Rationale (Theory and exercise)
- Instruction Part | continued + exercise (30min + 30min,
13:30 to 14:30) — by Ad Jeuken, Deltares
Instruction Part Il + exercise (30+30 min, 14:30 to 15:30)
— by Ad Jeuken, Deltares
Break (15 min) — 15:30 to 16:00
Governance for Paradigm Shifts (Theory)
- Instruction Part | (60 min 16:00 to 17:00) — by Ase
Johannessen, Deltares
Q&A Day 1 (30 min, 17:00 to 17:30) — By Ad Jeuken, Deltares

GREEN
CLIMATE
FUND

DAY 2 - 09 AM to 15:30 PM

Recap of day 1 (30 min) —09:00 to 09:30
Governance for Paradigm Shifts (exercise)
- Instruction Part Il + exercise (15 min + 30 min 09:30 to 10:15) -
by Ase Johannessen, Deltares
- Wrap up (15 min — 10:15 to 10:30) by Ase Johannessen, Ad
Jeuken and Viviane Cavalcanti, Deltares
Break (30 min —10:30 to 11:00)
Theory of Change and investment criteria
- Main elements of ToC (30 min, 11:00 to 11:30) — Deltares team
- Instruction on how to implement investment criteria + Q&A (45
min + 15 min, 11:30 -12:30) — by Viviane Cavalcanti, Deltares
Lunch (60 min, 12:30 to 13:30)
Build your Concept Note Outline — exercise in small teams to analyse
particular barriers and address investment criteria and ToC — ( 90 min
—13:30 to 15:00) - supported by all instructors
Reflection and closing - Share results and experiences among the
groups (60 min — 15:00 to 16:00)
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LEARNING OBJECTIVES FND

* Build a solid concept note for your proposal, following a structured
approach of the Water Project Development Guidelines (WPDG)

* Learn how to apply the WPDG to different contexts of IWRM,
WASH, Integrated Drought and Flood Management.

* Understand principles of water adaptation within the mission of
GCF.

* Build a solid climate rationale to your proposal

* To be a knowledgeable contractor or counterpart for technical
teams developing the proposals
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WHAT WE WILL NOT DELIVER FND

* A training explaining GCFs system and procedures

* Training on stakeholder engagement

* Detailed training on climate economics finance analysis (EFA)
* An academic course on climate change and adaptation



WATER SECURITY

&%E

* https://www.greenclimate.fund/doc

ument/sectoral-guide-water-security

Sectoral Guide Consultation Version 1

Water security

Annex | | Water Security Sectoral Guide

GCF Water Project Design Guidelines

Part 1: Practical guidelines for designing water-climate resilient projects

ccccc
@ Ghare | Sectoral 22 August 2022
FUND Guides

Annex Il | Water Security Sectoral Guide

GCF Water Project Design Guidelines

Part 2: Applications of the Practical guidelines for designing water-climate resilient
projects in IWRM, CR-WASH, and Drought and Flood management

SECTORAL AND PRACTICAL GUIDE: OSEFJETE

FUND

* Aims to guide project
proposal development
In the water sector In
line with GCFs
Investment criteria

* An Inspirational
document for the
development of GCF
funding proposals


https://www.greenclimate.fund/document/sectoral-guide-water-security
https://www.greenclimate.fund/document/sectoral-guide-water-security
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TRAINING IS BASED UPON 3 PILLARS FND

Key science on climate Structured approach  Concept note input

adaptation - of the WPDG * How to underpin the

e Risk and C | Scoping/ Decision investment criteria
iy, s < = . .
vulnerabilities S |sesthescpeondbondary with science
m
* Effective adaptation| % R 2 * How to develop a
- II..Sltuatlorlm Analysis / d Th
e Valuing adaptation | S |Gttt fuwe [ sound Theory of
> | WaM problems Change for your
and om ¥

project

Il. Project Design /

* Governance for e
Paradlgm Shlfts evaluation ‘

IV. Action Planning

prepares investments, financing C
and funding, possibly incl. design, <—
feasibility and ESIA

Involving Stakeholder and Decision Makers — Capacity Building




STRUCTURED PROCESS IN
DESIGN OF WATER
PROJECTS

The structured approach ensures

All analysis steps are addressed

Consistency between analysis steps

Stakeholders can follow the analysis process

Alternatives are considered

Each phase is concluded with a decision
moment to ensure that all involved agree with
the result of that phase

l. Scoping / Decision

context
sets the scope and boundary
conditions for the project

. <

Il. Situation Analysis /

Climate Science base
description of present and future
WRM problems

\ 4

Il. Project Design /

Building Climate Resilience
describes alternatives and

&

evaluation

IV. Action Planning
prepares investments, financing

and funding, possibly incl. design,
feasibility and ESIA

Involving Stakeholder and Decision Makers — Capacity Building
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A P P R O A c H Climate Science Base *—“:/-_’
m

In the actual project proposal
to GCF only the results of the
activities need to be included

Data and (Modalling) Tools

- Project Design
Building Climate e
Resilience

Imiohing Stakeholders and Dedsion makers and Capacity Building

This training has an emphasis
on information needs
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WITH AN INTEGRAL SCOPE- SYSTEMS THINKING OSEFJETE
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Components of systems thinking approach in Water Projects Planning

Natural Resource System (NRS):

* Natural and engineered infrastructure (e.g. water collection, treatment,
and disaster protection).

* Hydrometeorological boundary conditions (derived from models on day 1) — SES

Socio-Economic System (SES): mogrta

* Assessment of economic situation related to project development Approac

* Past trends that might support impacts identification and future roguiations,
management

developments
* Identification of diverse benefits people derive from the project.

AlS

Administrative and Institutional System (AIS):
* Legal, regulatory or institutional constraints.
* Interactions and arrangement between authorities. Source: Strategic Water Systems Planning, Deltares, 2021

Interconnectedness and Integration, A Multi-Layer Model:

* The interplay between SES and NRS.

* Highlights the importance of strategic planning considering these
dynamics (Integrated approach).



THE SUB-SECTORS

GCF has identified four water sub-sectors
IWRM

Climate resilient WASH

Integrated Drought management

Integrated Flood management

Badfarming __  Deforestation

practice

Storms — Ice md snow Dam and levee
r) failures

system

dreamstime.com 10213989727 © Maryna Hiushko

Water fluxes in natural and human systems. Units in thousands of km?® per year

Land Precipitation 120£10%
Cryosphere
(Snow, Glaciers, and Permafrost) l

Water, Sanitation &
Hygiene (WaSH)
Land evaporation 74£10%

- 0,
Green water use 1920% Municipal water Ocean to land

withdrawal water vapour

Z s 0.4%12% 13t .
surface water 1 m%m\g 7// , Lim , transport 46210%

[s Agricultun

ground Wate / Industrial water
— withdrawal . withdrawal 0.8£11%
Groundwater 0.7£17%

recharge 13£60% T

Groundwater
discharge to
ocean 4.5%70%

Figure 4.2 | The water cycle, including direct human interventions. Water fluxes on land precipitation, land evaporation, river discharge, groundwater recharge and
groundwater discharge to the ocean from Douville et al. (2021). Human water withdrawals for various sectors are shown from Hanasaki et al. (2018), Sutanudjaja et al. (2018), Burek
et al. (2020), Droppers et al. (2020) and Miiller Schmied et al. (2021). Green water use (Abbott et al., 2019) refers to the use of soil moisture for agriculture and forestry. Irrigation
water use (called blue water) is not included in green water use.

The Water sector has strong links with other sectors such as Agriculture, Energy
(hydropower), Environment, etc.

* Irrigation projects, hydropower projects are covered by the other GCF sectors
IWRM as a sub-sector project brings together water users from multiple sectors to
‘m co-invest for mutual benefits

* And as such can include irrigation, hydropower, ecology, etc, as part of the water

10



- IWRM

- CR-WASH

- Integrated Droughr

Mmanagement

- Integrated Flood
Mmanagement

WATERSECURITY SECTORS THAT ALLOW FOR .SE.EEETE
\SAP’ABLE PROJECTS (SEE WATER SECURITY SAP GUIDE)
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The sustainable and effective management of competing water uses through
integrated water resources management (IWRM). Climate change affects water

managerment in multiple ways, ranging from changes in seasonal and annual
U= ) PR e S ) [y S L Pp— F
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The provision of access to clean water for human consumption — through

climate resilient water sanitation and hygiene (CR-WASH) policies and
technologies. More intense or prolonged precipitation, more variable or declining

- - -
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Dealing with hydrological extremes regarding droughts through integrated
drought management (IDM). [DM is considered to be a key component of
disaster risk reduction programmes, climate adaptation strategies and national

. - . .
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Dealing with hydrological extremes regarding floods through integrated flood
management (IFM). An increase in flood magnitude and freguency is occurring in

many regions due to the intensification of the global water cycle induced by global
warmina IFM aims to “maximize the nrodoctivibe and efficient vise of floodnlains



WATER SECURITY FOR CLIMATE RESILIENCE OGREE“

CLIMATE

PARADIGM SHIFTING PATHWAYS FUND

An innovative approach to
\
0 Water conservation, efficiency and reuse

water security: six
& Hydrological observation, forecasting & risk assessment

detailed pathways
Need for global and
regional lead advocacy
Applicable on needs-
based projects for \

countries using nexus and éb Integrated Water Resources Management (IWRM) & SDGs
integrated approach 1

Systems thinking % Ecosystems-based approach
approach considering NRS, )
SES and AIS links on _ »

. . & Climate resilience and WASH
project design

Context-based unique -
connections between % Community knowledge
4

systems to be assessed
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GCF'S COMPREHENSIVE APPROACH oo

GCF's projects

GCF’'s water projects

18% 17%

0
49% 51%

7% 9%

m Agriculture & Food security m Water projects  ® Other projects
m Ecosystems & Ecosystem services
m Early Warning Systems and Early Actions

m Others (energy, infrastructure, health and wellbeing)
13



* Recognize country needs

* Define a succesfull project
* Emphasis on scaling up (# beneficiaries)
* Overcoming implementation barriers
 Attracting private investment
* Contributing to result areas

* Larger scale programs, aimed at
building capacity, proven, low-regret
replicable solutions (e.g. SAP guide)
» Quite indirect Climate rationale

» Less large scale (infrastructural)
interventions

CF'S APPROACH TO PARADIGM SHIFT
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PROJECT SCENARIO

This is an example of 2 CR-\ H and drought management project that would be suitable for the SAP modality.
CONTEXT

Country A is considered one of the most vulnerable countries to climate change impacts, particularly to more frequent and
extreme droughts. Consequently, climate change will potentially impact the country s drinking water supply.

The rainfall data for the two most vulnerable districts from 1965-2016 reveals periods of extrernely low rainfall and drought in
1965, 1970, 1977, 19873, 1992, 1998, 2001, 2007/08, 2012/13 and 2015/16. Scientists observe that severe droughts are occurring
more frequently than previously

The main source of potable water is rainwater accessed from househeold and community rainwater harvesting systems.
Whereas these systems provide adequate supply during times of sufficient rainfall, when the number of consecutive days
with little or no rain exceeds a threshold, the harvesting and/or storage capacity is insufficient to meet

even basic needs.

The inhabitants of the two most vulnerable districts are mostly subsistence farmers. The yields from their fields and gardens
have been declining over the years, as the low and unreliable water availability negatively affects the yield of their crops.
Open defecation is still widely practiced in the two districts, often close to the few surface water bodies, contaminating the
little surface water available. This leads to frequent outbreaks of water-borne diseases.

The country’s Ministry responsible for water resources aims to increase the resilience and reliability of water resources for
drinking and hygiene purposes in the two most vulnerable districts of the country.

PROJECT ACTIVITIES
The project will implement the following activities:

* Rehabilitate existing rooftop rainwater harvesting systems for community buildings, to secure water for use during
ncreasingly frequent periods of drought;

* Construct household rainwater harvesting facilities for the most vulnerable households;
* Support households to construct urine-diverting dry toilets, so as to prevent surface- and groundwater contamination;
* Train unemployed community members in operation and maintenance of rainwater harvesting systems;

* Develop and implement community-level drought contingency planning, factoring in impacts under various climate
change scenarios; and

* Once the new water and sanitation facilities are in place and the drought contingen
field visits from less vulnerable communities which might have the potential to repl
their own funds.

plan has been developed, organize
cate these interventions using

PARADIGM SHIFT
The project will improve water security for communities in the two most vulnerable districts of the country through

enhancing and providing water storage and sanitation facilities that are resilient to present and future climate-induced
droughts. Consequently,

the project will improve the well-being and health of the communities. The paradigm shift of the
ject lies in the potential for collective learning, scale-up and replication, through the field visits from members of less

vulnerable communities, who may be able to construct similar WASH facilities and develop drought contingency plans
without financial support.




EXAMPLE PRO

» Background: Benin faces significant vuln
change, with noticeable increases in tem
floods, affecting livelihoods and key sect

* Challenge: The country's low adaptive ca
space, coupled with high poverty rates ar
amplify the impact of climate challenges.

* Goal: Enhance the capability of local gov:
communities in Benin to implement clim:
and increase climate-compatible investm

* Focus: Empowering local stakeholders to
adaptation in key climate-sensitive sectol
resilience to climate change impacts.

* Project Category:

[OPN©)
©)
X2

Climate Resilience =~ Community Knov

Water conservation Integrat

EXAMPLE PROJECTS

EXAMPLE PROJECTS

Background: Cambodia faces high vulnerability to climate
change, experiencing frequent and severe climate hazards such
as floods, landslides, cyclones, and extreme heat and wildfires.
without effective interventions, climate change threatens
significant economic repercussions and an increase in poverty
across Cambodia

Challenge: The climate vulnerability situation is compounded by
financial and market barriers that hinder the mobilization of
funds for climate projects, alongside non-financial barriers such
as inadequate stakeholder capacity in both public and private
sectors.

Goal: Fortify the country’s resilience against climate change and
accelerate NDC's execution. Securing significant financing for
climate projects and fostering private sector participation.

Focus: Financing climate projects in priority sectors and draw
private sector funding to bridge gaps. Also, strengthen
stakeholders' capacity and foster policy dialogues.

Project Category:
0~0
%
§ =
Climate Resilience Community Knowledge
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CROSS-CUTTING

CAMBODIA

Cambodian Climate Financing
Facility

Private sector focus

Medium size

Grant & Loan

Beneficiaries: 1.3 million (Direct: 785,263;
Indirect: 490,675)

21
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Climate rationale for
different water
subsectors

. GREEN
CLIMATE
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Ad Jeuken (Deltares)

GCF regional water sector training — Day 1
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LEARNING OBJECTIVES FND

By the end of this session, you will be able to:

* Understand how climate variability, change and development are
all part of the climate rationale.

* Understand how the different components of risk: hazard,
exposure, vulnerability, can inform the climate rationale

 Understand how climate and water science and data can be used to
support your climate rationale

* Identify and select adaptation action that reduces climate impacts,
maximizes benefits and increases resilience

* Know how to gather best possible evidence to support the CR

17
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WHAT IS A CLIMATE RATIONALE?

Adaptation

Climate change adaptation aims to improve V
resilience of communities and ecosystems to
climate change

For adaptation activities, climate rationale &
is established by providing an evidence-

based analysis to show that a proposed
activity is likely to be an effective adaptive
response to the risk or impact of a specific
climate change hazard.

.

0 GREEN
CLIMATE

FUND

Mitigation

Climate change mitigation interventions seek
to reduce the release of greenhouse gas
emissions or to increase the capacity of carbon
sinks

Proposals for mitigation activities should
demonstrate that a projected level of GHG
emissions reductions (or removals) will occur,
and that these emission reductions would
not have happened without the GCF-funded
activity.

19
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Building the climate rationale for adaptation activities

Identification: Adaptation proposals should show how the activity addresses current or future projected climate change risk or
current impact for target region, community group, and why it is likely to be an effective response (use of e.g. vulnerability
assessments to demonstrate vulnerabilities of targeted communities.

Response: Proposals should explain how the activity will reduce the exposure and/or vulnerability (of people, systems, or
ecosystems), justify the activity compared to others and thus lessen the climate change risk or impact considering barriers as well
and how the project will overcome them. A methodological approach for the quantification of the number of beneficiaries
expected to result from the activity should be included as well.

Alignment: Proposals should confirm alignment of the proposed activity with the host country’s national plans and climate
strategies (including their NAPs, NAPAs, long-term climate strategies, and adaptation communications including those
submitted as components of NDCs, as applicable).

Monitoring and evaluation: Projects with a well-designed theory of change are more likely to result in successful outcomes that
can be measured and evaluated.




IDENTIFICATION KEY ISSUES O

* What are key vulnerabilities of the

target group and region? * Identification: addresses
T current or future projected
* What is impact for a target group and climate change risk or current
region? impact for target region,
_ i community group, and why it is
* What is the current risk? likely to be an effective response
» What is the future projected risk? (use of e.g. vulnerability
_ _ assessments to demonstrate
* What is an effective response? vulnerabilities of targeted

communities.

LET'S FIRST CHANGE THE ORDER A BIT!



RESPONSE KEY ISSUES

* How is the proposed intervention/activity
going to reduce exposure and vulnerability
of people, (eco)-systems to CC?

* How to compare different alternatives and
justify one over another? Based on:
* Climate risk reduction
* Tradeoffs and Benefits
* Barriers for implementation

* How to overcome these barriers
* How many beneficiaries can be reached?

0 GREEN
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Response: Proposals should explain how
the activity will reduce the exposure and/or
vulnerability (of people, systems, or
ecosystems), justify the activity compared
to others and thus lessen the climate
change risk orimpact considering barriers
as well and how the project will overcome
them. A methodological approach for the
quantification of the number of
beneficiaries expected to result from the
activity should be included as well.



l. Scoping / Decision

context
sets the scope and boundary
conditions for the project

» 4

Il. Situation Analysis /

Climate Science base

description of present and future
WRM problems

¥

1. Project Design /

Building Climate Resilience
describes alternatives and

evaluation

IV. Action Planning
prepares investments, financing
and funding, possibly incl. design,
feasibility and ESIA

Involving Stakeholder and Decision Makers — Capacity Building
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Analytical approach from the guideline — comparison of the
situation with and without CC, and with and without measures

Vision on water
management - General
objective and indicators

Scenarios on future
conditions (climate,
socio-economic)

Present conditions

!

Present problems
Base case analysis

Possible future problems
Reference case analysis

Statement of
problem to be
addressed

. .

Possible measures that
can be taken

Project objective (in
terms of indicators)

\ 4

Combination of
measures - strategy
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KEY topics this training

IDENTIFICATION

* Scoping using system and or risk analysis

* Address climate uncertainty in analysis
and strategy building

* Choosing the relevant decision metrics
that link climate with water management
and policy objectives.

* How to use knowledge, data, models for
the analysis

RESPONSE

- Choose measures that reduce main
drivers of risk and lead to systemic
Improvements

- How to define low regret action

- How to compare alternative options



EFFECTIVE RESPONSES TO CC SIMPLY CANNOT BE 'SE.EEETE

FUND

CONSIDERED SEPARATELY FROM DEVELOPMENT

A
System
Performance

e.g.

Flood, Drought
Resilience, SDG

2050 (slow CC) 2050 (fastEC)

|
|
i
L)
——
|
|
|
|

investment

—— e )

Current climate (T,P,SLR)

: >
I-?uture climate
I

Climate change

Desired performance is meeting SDG
under climate variability + change

Note: Historical performance not
necessarily = acceptable performance

Many factors among which climate
variability affect performance
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I 1. MAKE A GOOD START TO DEVELOP A
CLIMATE RATIONALE

* Scoping using system- and risk analysis

* Define key uncertain drivers for risk and vulnerability, and choose the
right climate variables, scenarios and events for identification of
Impacts

* Choosing the relevant decision metrics that link climate with water
management and policy objectives.



YOUR ANALYSIS

- System analysis will enable you to understand
and weight complex relationships and interaction
within systems — ultimately between CC and
society.

» Often associated with water resources management
and Ecosystem based approached

- Risk analysis will enable you to understand root
causes and assess impacts of various extreme
events using a probalistic framework.

» Often associated with disaster risk management,
infrastructure design, safety regulations

< Both are often combined in analyses supporting
proposal development and are key to identify
where and how to adapt

TAKE A SYSTEMS AND A RISK PERSPECTIVE FOR @

GREEN
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. Water conservation, efficiency and reuse

. Hydrological observation, forecasting & risk assessment

. Integrated Water Resources Management (IWRM) & SDGs

. Ecosystems-based approach
. Climate resilience and WASH

Community knowledge

Disaster

|

DEVELOPMENT

Disaster Risk
Management

Climate Change
Adaptation

CLIMATE Vulnerability

Natural
Variability

Weather and
Climate

DISASTER
Events ‘ RISK

Anthropogenic
Climate Change

[

Risk = Probability x Exposure x Vulnerability
of climate
hazard

—

Greenhouse Gas Emissions
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HOW TO DESCRIBEYOUR SYSTEM? SN

* Establish causal relationships (tables, chains, loops)

* Do this collaboratively

* Make use of local knowledge, experts and previous studies

* Some examples how this can be done...

GCF Subsector Climate hazard System state Impact Potential
change Responses

Drought

Lack of groundwater
recharge due to less rainfall

Lowering of groundwater Declining yield, nature values, Increase upstream natural
table urban water shortages storage and infilitration, MAR
Lack of water storage for dry

season

27



Causes Effects Impacts

Exogenous Conditions Direct Indirect

GREEN

" Fluvial flood CLIMATE
xtreme > uvial rloods I . Loss of ecosystem FUND
precipitation v Erosion services
(associated with
cyclones) Pluvial floods . Displacement of
population Loss of lives
A
» Agricultural losses
» Water quality issues
Destructive land-
use patterns A4 Loss of jobs Economicloss ~ —
» Material damage
Outdated building
codes » Loss of quality of life
Low quality
Low economic constru;tmn ) .
T R Poverty — materials Y Epidemics
Settling of flood
prone areas
Exogenous pressure/ changes Other relevant factors

Climate Economic Population

Complex topography Agro-ecological variability Vulnerable groups/displaced population
change growth growth
— Fragile mountain Low development/vulnerability of
Changing llegal mini Illegal ecosystem infrastructure
livelihoods egalmining setllement

28
- Social Natural
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HOW TO DESCRIBE YOUR SYSTEM? e

Potential

» Actions

e.g. Climate change, e.g. Redundancy,

population growth Resp Blalciay Diversification,

Decentralization

e eg. Unmetdemand,
Infrastructure/economic
damage, Biodiversity loss,
Decline in public health

e.g. Polluting
discharges, (Waste-
)water demand,
increased rainfall,
increased water
temperatures

e.g. Water quality,
Reservoir levels,
Inundation depth

Performance

indicators

29
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HOW TO DESCRIBEYOUR SYSTEM? SN

* Establish causal relationships (tables, chains, loops)

Causes Effects
Weak increasing R
Regulatory population —— = unplanned& Water
Framewark \rh:::um Inefficiert borne
Leakages wateruse diseases
inthe
Poor System
practices Customer
Changmg satisfaction
rainfall Flooding
!Jattterrl'\s, Low
intensity N ‘Waste in
Non-
tariffs Pl
Difference in
Excessive Number of
Climate Surface senerage
Pumping y connections and
change water crmmzmn wiater connection
impacts supply
system
Water Mix groundwater willingness
Imbalance level is to pay GHG
Gr dwate e
m:ur;;;y - declining Unmet emissions
system
Possible Measures e
&= Sy Decarbonization
- N ~ Contral el measures
D e . indiscrmioate Mg G
g - Provide water on L & Srrrie) o Sy
, volumetric basis through \ppropri o pumping ooz, N Control
) for the v compreneraive
regulating N ) water pricing. '\, v [ pallution to
authority ' '.l saody ot T the water
' 4 stiting o '\;fe?\:g p— maragemers | bodies
[} Mass Awareness Campaign " ey edsting warsested !
. for Water Development, i storage e g
N Conservation and A8, water capacity e .
+, Demanghmanagement L . ~
. . %o supply .
Sl o ~e augmentation -
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CHOOSING PERFORMANCE INDICATORS FOR ‘gg@m
IMPACT ASSESSMENT AND MONITORING

* Direct vs indirect impacts

* Measurable quantifiable vs qualifiable impacts
* What can we measure/model? (e.g. System state? Direct impacts?)
* What does this tell us about impacts we may not be able to measure? (e.qg.
indirect impacts)
* Choose a SMART, comprehensive and complete set e.g.

* Water level, unmet demand, #people (of different vulnerability class)
affected, direct damage, time of service interruption, indirect damages,
employment, GDP

* Mainstream with national level KPI's and monitoring and or SDG



PERFORMANCE THRESHOLDS
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- At what level of impact is your livelihood/environment/sector severely affected, beyond its ability to recover?

- Which variables we can use to characterize the system performance (described by the system diagram) as a proxy
to the full complexity of interactions.

How to define performance indicators and thresholds

rformance on KPI
Performance on KPI

Minimum/
critical performance

Pe

. Climate stress level
Climate stress level

- 2018 Scenario A 2100
2018 Scenario A

2100

3 2018 ScenarioB 2100
2018 ScenarioB 210



6.5

Water resources
management

6.6

Ecosystems

6.4

N
and scarcity
115" 9%

; Water-related disasters , —

6.3

Water quality
and wastewater

Drinking water ladder

SAFELY MANAGED 17 COMALS TO TRANSFORN OUR WORLO
Drinking water from an improved water source that is accessible on
premises, available when needed and free from faecal and priority

chemical contamination

BASIC
Drinking water from an improved source, provided collection time is
not more than 30 minutes for a roundtrip including queuing

LIMITED
Drinking water from an improved source for which collection time
exceeds 30 minutes for a roundtrip including queuing

UNIMPROVED

Drinking water from an unprotected dug well or unprotected spring

SURFACE WATER
Drinking water directly from a river, dam, lake, pond, stream, canal or
irngation canal

EXAMPLE FOR WASH

GREEN
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Risk drivers

Climate change and
sea level rise, leading
to drought, floods and
water quality hazards

Population growth,
increase demand for
WASH, increased
hazard exposure and
Rural to urban
migration.

Economic growth
increase demand for
WASH, increased
hazard exposure,
development
opportunities

Impacted systems and objectives

Sustainable ecosystems, Ecosystems based planning

Integrated flood risk management and IWRM
Sustainable water resources
Resilient WASH infrastucture

Equitable WASH services
KPls1-4

Compounding factors

Ecosystem
degradation,

Insufficient planning

Unplanned
development

Land filling practices

Overexploitation of
resources

Pollution
Ageing infrastructure

Insufficient operation
and maintenance
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EXAMPLE DROUGHT RISK MANAGEMENT FUND

Table 7: Example of objectives of drought risk management with associated metrics

Objectives of drought risk management Associated metrics

Improve local - regional food security agricultural yield reduction, communities/people with
access to food and water etc.

Improve the functioning of critical infrastructure under | reliability of services, storage in reservoirs etc
droughts, i.e., drinking water supply, energy supply

Improve economic functioning under drought direct damage to water-dependent economic production
(e.g., production crops), economic damage to sectors, to
export, to regional GDP, etc.

Improve emergency preparedness and response. number of people affected, casualties but also the

number of people reached by the early warning.
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Resilience of what against what?

Component can cope with and
recover quickly from shocks

in service delivery

(e.g. transformer failure,
turbine failure)

System boundaries need to be defined clearly to specify and

prioritize decision context and evaluate project performance,
Deltares both in terms of level of complexity and project area
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Three prOJects Wlth mcreasmg complexity

The Kabeli A Hydroelectric
Project (KAHEP) is a proposed
peaking run-of-river hydropower
project with an installed capacity of
37.6 MW.

s el Al-ydroelectnc Prqect

Somalia

The Nzoia irrigation and flood
protection project

The Chancay-Lambayeque
river basin management plan

Improvement of
Mitigation Struc

@ FutureWater vwversitvor -l(([' 36

THE WORLD BANK Cincinnati

Deltares



Purpose of the 3 projects

« Kabeli: Hydropower production (NPV)

* Nzoia: providing irrigation services (Crop yield)
and offering flood protection (Avoided damage) -
> |IRR

« Chancay-Lambayeque:

— Irrigation water supply reliability (aggregated across
all demand nodes)

— Domestic water supply reliability (aggregated
across three principal towns)

— Flood protection (peak discharges over the
threshold at the specified locations)

Deltares

c

THE WORLD BANK

FutureWater U"églsrfl?;r}ga‘rtl
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Risk management options

Infrastructure level

 Expand levees

« Set back levees

« Add dams for flood control
(upstream)

 Erosion prevention
(upstream)

« Sediment management
(downstream)

Sector level

«  Shelters, early warning
* Flood proofing, zoning

Community level
 Risk transfer, insurance

« Investments that strengthen
income

u0I1199101d poo|4

N -

Deltares

Infrastructure level

* Improve irrigation efficiency

 Improve local storage
capacity

 Add dams for storage
(upstream)

« Green Infrastructure
(upstream)

Sector level

« Change crop patterns
« Rain water harvesting
* Pricing, subsidies, insurance

Community level
 Risk transfer, insurance

* Investments that strengthen
Income

uoneb|

Juswdo|anap [einy-



Example of a risk based approach:

Hot spot selection using design events and vulnerability — exposure to

recurrent flooding
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Leyenda

* Hotspots
Profundidad de agua (m)
~10-0.2
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Physical, Economic and Social vulnerability based on questionaires
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Do KO N
High social vulnerability

- Low social vulnerability

-ee ‘ S i06L - —%_ =T
R 2

People

Flooded Displaced

A s

321,000 18000

[ Low social vulnerability
1 High social vulnerability

SVI layer credit to Selena Hinojos of George Washington University
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CHOOSING CLIMATE EVENTS THAT MATTER .EE.EEDETE
TO ASSESS CURRENT AND FUTURE IMPACT

Figure 5: Definition of meteorological, agricultural and hydrological droughts

* Events matter - Adaption response is not to a
statistical change but to a experienced or
anticipated (plausible) event

* What are climate events or parameters of
consequence?
* For the given context
* Weather extremes instead of averages

* 5-day precipitation total vs Average Annual
precipitation

Socioeconomic drought

* Peak water level vs Mean sea level

* # Hot days > 30 deg.C vs Average monthly
temperature

* Consecutive dry days/months/years

Source: WMO 2006.
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ADAPTATION IS ABOUT DEALING WIT EXTREMES

FIGURE 7A. Change in Annual Exceedance FIGURE 7B. Change in Annual Exceedance
Probability of Largest 5-Day Cumulative Probability of Largest 5-Day Cumulative
Precipitation, 10-Year Event (SSP3-7.0, Precipitation, 50-Year Event (SSP3-7.0,
2035-2064, Center 2050) 2035-2064, Center 2050)

Satalah

CHANGE FACTOR (how much mare likely is an event with sele

GREEN
CLIMATE
FUND



GREEN
CLIMATE
FUND

ADAPTATION IS ABOUT DEALING WITH
(UNEXEPECTED) EXTREME EVENTS

. Storm Daniel is 5o times more likely due
to climate change....

. can we say in hindsight
. What can we do in foresight?

Heavy rainfall caused catastrophic flooding in Derna,
northeastern Libya, on September 11, 2023. AFP/Getty
Images
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TYPES OF UNCERTAINTY e

Unpredictability Incomplete knowledge Ambiguity

*
o
L

Cannot know Do not know (yet) Knowing differently
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Types of uncertainty .

FUND

Variability and Trends - Climate change signal often difficult to detect locally
Uncertainty in demographics and economy

Uncertainty in Policy objectives
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DECISION MAKING UNDER UNCERTAINTY FND

It's about:

informed decision making
—> acknowledging uncertainties and building strategies to
accommodate these

Have the right discussion on what determines climate
vulnerability

bottom-up identification of performance limits (what
plausible conditions lead to failure?)

minimizing regret, maximizing resilience and
robustness, while introducing flexibility
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DISCUSSION EXERCISE e

* Establish the causal relationships linking your country’s/region’s
climate problems to its direct and indirect impacts

* Identify (measurable) indicators by which to measure these
impacts. Select the 3 most important ones

* Are there any clear performance limits, critical thresholds that
should not be surpassed?

* Summarise your climate problem(s) in the form of a simple
narrative (to be shared with the group)

GCF Subsector Climate hazard System state Potential
change Responses

Drought Lack of groundwater Lowering of groundwater Declining yield, nature values, Increase upstream natural
recharge due to less rainfall table urban water shortages storage and infilitration, MAR
Lack of water storage for dry
season
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KEY TAKEAWAYS FUND

* Improved system understanding helps to scope:
* Which problems to prioritise and root causes to address

* Which (prioritised) options you have available to address these problems.
Which measures will have the greatest influence on system risks?

* How you will measure the success

* Potential knowledge and data needs to support the assessment of risks
and options

* Stakeholder inputin the assessment —who to involve, when, and how

* Do not commence assessments without such understanding
 To avoid wasted effort, resources, maladaptation, etc.
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I 2. INJECTING CLIMATE SCIENCE INTO
ANALYSIS

» Undertake quantitative assessments of climate risks, effects,
Impacts as well as potential options to manage these can be based
on:

* Modelling

» Data on current and future hazards, exposures and vulnerabilities
* Historic climate data
* Historic hazard data
* Local risk perceptions
* Likelihood/plausibility of future climate impacts (via projections)

* Modelling and data support potential options to manage risks, effects and
Impacts



GCF SUBSECTOR

IWRM: Climate Science base depends on project focus

* In case of balancing supply and demand: probabilities of low water
availability (rainfall, river flow, etc.)

* Impacts and vulnerabilities

ICZM:
* (Multi-hazard) Risk assessment very important
* Impacts and vulnerabilities

WASH: Climate Science base depends on the project component (water

supply network, sanitation, etc.)

* Analysis of historic WASH impacts with probabilities

* Prediction on how climate change will influence probabilities (and with
that the extremes of the hazard)

* Analysis of exposure (what component of WASH will be impacted) and
vulnerability (sensitivity and adaptive capacity)

CLIMATE SCIENCE BASE IS DIFFERENT PER

GREEN
CLIMATE
FUND

Drought:

* Information on historical analysis of drought hazard and impact

* Extend with predictions on how climate change might influence the
probabilities involved.

Flood management:

* Analysis of historic floods with probabilities

* Prediction on how climate change will influence probabilities (and with
that the extremes of the hazard)

* Analysis of exposure (flood extend) and vulnerability (who will be
impacted)

Sea level rise:

* Predictions of SLR to be taken from IPCC related sources

* Often to be combined with predictions on soil subsidence (mostly as
result of groundwater withdrawal)

* Analysis of exposure (flood extend), vulnerability (who will be impacted)
and displacement (coastal erosion)
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Projected climate conditions

Issue

Proxy variable

ANALYSIS OF WATER RELATED HAZARDS

Historical climate

ERAs5-data

NASA-NEX-

GDDP

Specific metric/statistic

Droughts/
water shortages

Daily stream flow at
subcatchment level

Daily groundwater recharge
at gewog level

Changes in the duration,
frequency, and severity of drought
events.

Drought threshold set to Q10 of

daily 7MA of
flow/recharge.
Extreme Daily precipitation at gewog Changes in the frequency of
precipitation/ level extreme rainfall and flow events (at
flooding 10 and 30 years return intervals)
Daily stream flow at
subcatchment level
Landslides Proxy variables: Changes in the 7-day accumulated
Daily precipitation at gewog precipitation amounts during the
level Monsoon season (JJASO)
GLOF Daily temperatures Change of area with permafrost
Hydropower Proxy variables: Changes in annual, as well as dry

Daily river flow at hydropower
plant locations

and wet season means.

GREEN
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Simulate hydrology response
using wflow

Interception Rainfall
e oNg
Ve .
\u‘.\:\"-t,” Open water (river)
— SO Open water (land) runoff and
Glacier/.snow melt :0‘.\ =\Y % evaporation evaporation
>’ A
‘ Soi Infiltrati
evaporation [Eraton on
i saturation U
excess
Kinematic
wave for .
overland flow B
routing
— Unsaturated store Open water
(land) runoff
Kinematic -
Saturated store subsurface flow =——=>

Calculate relative
changes in risk
under a changing
climate

Hazard metrics
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CONSIDER INTERESTED STAKEHOLDERS

N 06 6 O & O
ag I %

General Local Flood Spatial Developers  Disaster Environment Insurance
Public  Government Management Planning Management  Agency Industry

Agency  Agency Agency

BUILD THE FRAMEWORK

i

i Develop national/regional
EEE policy structure

IDENTIFY THE STARTING POINT

1
2
3

Map institutions involved in
management

Identify Define  Define the Set action
Y Assess and address legal and gaps missing problem  priorities
institutional requirements information

SET OBJECTIVES

Define targets and objectives of
envisaged flood mapping activities

TYPES OF FLOOD MAPS PRODUCED

Event map

Shows observed flood
events and their extent as
recorded by different
means

Remember: the goal is to provide
information on past and potential
floods and their impacts

1 Hazard ma
) Provides information on
= flood inundation expected
s for an event of a given
» ability/probabilities

PRODUCE THE FLOOD MAPS

Select the assessment stage

Select the type of map Vulnerability map
Indicates potential harm to
infrastructure, assets,

= people and economic

& activities directly/indirectly

exposed to flooding

Risk map

Integrates hazard and
vulnerability maps,
showing average damage
per unit area

Select the approach e

Assess data needs and availability

Assimilate capacities

Implement and update

=

COMMUNICATE

Land use map

Hazard map adapted to
make provisions for
land-use in a particular
area

N Global Water
* Partnership

< Disseminate to map users

T

"1 Raise public awareness of flood risks

WORLD
GICAL
C ON

Source: Associate Programme on Flood Management

ASSOCIATED PROGRAMME ON
FLOOD MANAGEMENT

MODELLING FROM CLIMATETO IMPACT
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CLIMATE
FUND

Figure 16: lllustrative integrated modelling approach for water resource projects

Socio-economic
scenarios

Boundary

conditions

Demand/ Processes

supply

Measures to
reduce demand
/ pollution

External
developments

Managerial
measures

Water balance
and allocation

Impacts /
evaluation

- Economic
Demand Surface
developments !
"|- Population / . w?ter ) Shortages
urbanization Pollution [P |
loading Ground
-| Climate | water Flooding
Hydrology dynamics Public health
- Hydrological | | Low flows River flow -BIC
database - Multi-criteria
- Rainfall- Hiah flows Wate li evaluation
I
runoff models g r quality models

Infrastructural
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STEPS TO ASSESS CLIMATE RISKS SN

Understand historic weather-hazard Under what conditions did the
vulnerability relation system fail?

Select events that matter, synthesize How could these conditions also
analogues have looked like?

Perform stress test and map risks Under what conditions will the
system fail?

Use climate projections to assess plausibility of RalaWAIE ARG TEReR E ololoRTIg el
future risks cc?




& FlocdAdapt

File

View Help

DJ

= e ﬂI}I

Scenario
SLR_2ft_KingTide2021_no_measures
current_IAN_no_measures
current_|AN_shifted_floodWall_RosemontElevate
current_|AN_shifted_no_measures
current_KingTide2021_no_measures
current_KingTide_rainfall_greenlnfraTest
current_KingTide_rainfall_greeninfra_low
current_KingTide_rainfall_greeninfra_pen_full
current_KingTide_rainfall_greenlnfra_pen_full_fromScratch

Compare - map
Scenario right

2021_no_measures

shifted_floodWall_RosemontElevate
current_IAM_shifted_no_measures Fl
21_no_measures
gTide_rainfall_greeninfraTest
current_KingTide_rainfall_greeninfra_low
gTide_rainfall_greeninfra_pen_full
gTide_rainfall_greeninfra_pen_full_fromScratch

Hurricane lan - shfited

s : oo,
4 ey )
S VeI Er

o =0 "ﬂhﬂgn :?
)

1Ty,
|Q'ﬂ}.ll'm'_] e, =

Map

Aggregation  Subdivision

]
= [ <$15,000

] $15,000 - $50,000
$50,000 - $100,000
$100,000 - $250,000 °
> $250,000
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USE OF CLIMATE PROJECTIONS

* The only tool we have with some foresight capabilities
* Highly uncertain when it comes to precipitation extremes

* Some common practices to reduce this uncertainty is to use
dynamic or statistical downscaling (increase resolution/reliability
locally).

* Often dedicated limited ensembles are chosen that represents
country’s regional climate

* Best to use for deriving relative changes

* Main purpose is to inform plausible changes in impact and to
derive robust design requirements for infrastructure and plans.
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USING CLIMATE PROJECTIONS SN

* Recognise there is uncertainty that needs to be dealt with

* Therefore, assess a range of future projections
¢ Minimum 2 scenarios, and 4 GCMs; for SLR — include accelerated scenario

* Which RCP scenarios are the most logical to use?

* RCP 8.5 —Is it still logical to consider this when planning? Or for stress-testing only? RCP4.5 & 6.0 — Do these
cover entire range of most plausible outcomes?

* RCP 2.6 —Ideal scenario?
 Climate sensitivity until 2050 higher than RCP ranges

* Use additional scientific knowledge ( e.g. temperature scaling of rain intensity)
* Water holding capacity of the atmosphere increases ~7-14% per deg.C.

* Isit plausible? - always expert judgment needed
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POTENTIAL SOURCES OF DATA &P
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' * Local data sources — weather, water and hazard records, historic
- flood levels

* Regional and national data sources — national hydromet data, data
on water use, groundwater tables. WRM, FRM plans, Studies,
scientific papers, SDG reporting

* Global data sources — Climate reanalyses, satellite observations,
climate models, climate data portals, global modeled data

 What if there is no data available?

* Harness local knowledge: surveys,
* interviews, storytelling, anecdotal evidence
* Journal articles

* Above can be seen as a decision tree on which data to use when
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.- combine multiple sources of information, at
least:

- Vulnerability data, historic hazard record
- Historic weather (trend)
- Future climate projection (ensembles)

And see to what extend there is agreement

.+ Maximize quality and consistency by:
» Include hydrological modeling

- Extended historical weather analysis (in case of
droughts)

« Use regional climate projections, larger ensembles

Agreement )

OWTO PROVIDE EVIDENCE TO INCREASE
CONFIDENCE AND REDUCE UNCERTAINTY

0

High agreement
Limited evidence

High agreement
Medium evidence

High agreem“é!’ , |

Robust evidence
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Medium agreement
Limited evidence

Medium agreement
Medium evidence

Medium agreement
Robust evidence

Low agreement
Limited evidence

Low agreement
Medium evidence

Low agreement
Robust evidence

Confidence

Evidence (type, amount, quality, consistency) )

Scale

From IPCC 2019
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EXAMPLE BHUTAN WATER NAP oo

List of questions used for th b
. . . discussions to identify drink _
Stocktaking exercise and gap analysis . . - . Ranking
Which are the areas in the Ge\ =
iy us . i ? ify
Semi-quantitative anaa'}sfs/ \Quahtauve analysis water issues? (Please specify
: . "4 What are the main issues relat
. . Identify vulnerabilities in those areas?
Climate data analysis : &
Present and future and hotspots What are the main causes of tt
Focus group on district level -
When did these problems stari
s ) " ~  How did the community respor o' w'e e
Hydrological Analyse vulnerabilities far?
perform ance anaIyS'S at hotspots What are Some on_going activities and measu r' Average Drought Duration (Days) per Gewog Percentage Change 2035 Percentage Change 2085
Present and future PRA at gewog level .
Y, /\ ) tha Mownn +a racnhua thnca icecriac? nsy |
I I E
e R 4 R 501
Watel’ SeCUI’Ity / ]dentlﬁcation Of Simulate h\fdrolcz_lgv response . .
H . . istorical climate using wtlow Drought Frequency (count over total period) per Gewog Percentage Change 2035
performance analysis adaptation options e e - —
Present and future Gewog, District ERASTEEE R Wl
N\ J N J @
i Projected climate conditions ?:l [.
- Y ~ NASA-NEX-GDDP [ i . i , . . . .
Evaluation of adaptation options Average.Dtougm Se:-venty (mml/Day)pevaewog . Percent.age Cnang.}e2035 ) Percen‘lagechan?ezoss )
L. J 3
- L 4 - Calculate relative 0-; E

changes in risk o1 50 :
Hazard metrics under a changing || | S0 10
onnl] SRS,

climate |

Design adaptation plan
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SEVERAL CLIMATE DATA PORTALS EXIST T

« = O =5 atlas.climate.copernicus.eujatlas L n’ | as @ H |

MPLDMINTEL DY Y
- EURORRAN G - Opernicus - ECMWF 'ﬂj\‘ Dnge seeiza [ User Guidance > Versions
T el

Copernicus Interactive Climate Atlas Mean temperature (°C) - ERAS - Climatology - Historical - 1961-1990 - Annual
v | | + & | | |~ | © G Copem x
« = . =3 atlas.climate copernicus.ew/atlas =4 ﬂ' | .i. e E |

i an Search * :
O cMpe - e opernicus —c ECMWF (ﬂ B3 s [0 User Guidance ) Versions
C*  Climate projections Al R -
©) CMIPS 3
= . @ ERAS Copernicus Interactive Climate Atlas Mean temperature (°C) - ERAS5 - Climatology - Historical - 1961-1990 - Annual
pYY Reandlysi ) ERAS-Land
© E-OBS

S ot o Mean temperature ERAS User defined -

O CORDEX-CORE
O CORDEX-EUR-11

G

@ Mean temperature 0} Cooling degree-days ) Mean of daily accumulated snowfall

O Mean of daily minimum temperature O Mean of daily accumulated precipitation O Sea-icearea

Units: °C

A 0 Wet and dry O Minimaim of daily mininvm temperature O Maximum of 1-day accumulated precipitation O Mean wind spesd

O Mean of daily maximum temperature O Maximum of 5-day accumulated precipitation O Cloud cover

‘Wind and radiation O Maximum of daily maximum temperature O Consecutive dry days O Surface downwelling shortwave radiation

&

) Days with maximum temperature above 35°C O Standardised Precipitation Index {SP1-8) O Surface downwelling longwave radiation

Snow and ice i L O Standardised Precipitation Evapotranspiration Index O Mean sea surface temperature

(SPEI-&)
O Average alr pressure at mean sea level

P %

) Days with maximum temperature above 40°C
About C35

T v O Mean of daily evaporation

Q

Circulation O Soil shallow moisture content

O Mean of dally runoff

) Frostdays



Global Water
Partnership

€ <+ C = atlasclimate.copernicus.eu/atias

(Copermicus —‘.DECMWF

Copernicus Interactive Climate Atlas

Mean temperature ~

H=El
Heat and cold
19
- Wet and dry

8

(8]

28 Wind and radiation
% Snowandice
=

Ocean

C circulation

ut the Atlas

ERAS -

@ Mean temperature

© Mean of daily minimum temperature

© Minimum of daily minimum temperature
© Mean of daily maximum temperature

© Maximum of daily maximum temperature

© Days with maximum temperature above 35 °C

O Days with maximum temperature above 40 °C

O Frostdays
O Heating degree-days

Contact us

unicef

CN

OO0 00O0O0

o

O 00

G

Cooling degree-days

Mean of daily accumulated precipitation
Maximum of 1-day accumulated precipitation
Maximum of 5-day accumulated precipitation
Consecutive dry days

Standardised Precipitation Index [SPI-6)

ised Precipitati ation Index
(SPEI-6)

Mean of daily evaporation
Soil shallow moisture content

Mean of daily runoff

POTENTIAL SOURCES OF DATA

* Example data

Back to GWPorg

portals

* 0

[0 User Guidance <) Versions

Mean temperature (°C) - ERAS - Climatology - Historical - 1961-1990 - Annual

© Mean of daily accumulated snowfall

O Searice arca

O Mean wind speed

© Cloud cover

© Surface downwelling shortwave radiation
O Surface downwelling longwave radiation
© Mean sea surface temperature

O Average air pressure at mean sea level

€ 5 ©@ 5 droughtmanagementinfo/about/ S % O O @ Ondebroken
IDMP ’ mm
WORLD
Global Wa
METEOROLOGICAL - Parmership

Integrated Drought Management Programme ORGANIZATION

Home  About « HelpDesk + Activities « Drought Resilience +10

Handbook of Drought Indicators and Indices
Indicators and Indices

National Drought Management Plicy Guidelines ~ A Template for Action

Drought Policies and Plans

Droughit Monitors and Products

Fact Sheets
Library
Glossary

Media Centre

@ Home| Cimate Change Knowts X | 4+ v - o8 x

€ 5 C @ dimssknonsdgepartsiuordbankorg

5 1 Weshee [ Lrkedin W Whpeda > Wer

@ WORLDBANKGROUp | Climate Change Knowledge Portal

For Development Practitioners and Policy Makers. UNTRY

Climate Change
Knowledge Portal - -

The Climate Change Knowledge Portal (CCKP) provides -
global data on historical and future climate,
vulnerabilities, and impacts. Explore them via
Country and Watershed views. Access synthesized
Country Profiles to gain deeper insights into climate ABOUT

risks and adaptation actions. Disclaimer
TUTORIAL
Please check out the introductory video for the

cckp
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GLOBAL DATA REPOSITORY TO LEARN FROM THE“SEFJETE
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Guidelines for accessing CORDEX regional
climate projections

March 2022

The present technical note serves as an explanatory reference to access regional climate modelling
(RCM) outputs developed as part of the Coordinated Regional Climate Downscaling Experiment
(CORDEX), conducted within the framework of the Regional Initiative for the Assessment of Climate
Change Impacts on Water Resources and Socio-Economic Vulnerability in the Arab Region (RICCAR).
The intention is to inform users where to access raw RCM outputs (non-bias-corrected) and other
climate data projections not evaluated as part of RICCAR within the Arab domain,

Details regarding CORDEX modelling activities can be obtained in the RICCAR technical note
"Regional Climate Modelling and Regional Hydrological Modelling Applications in the Arab Region®.
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IN ADDITION

»

* Climate risk and options assessments reliant on knowledge, data and
(typically) modelling

* Assessment methodology should be fit-for-purpose.
* Do not over-invest in risk assessments at the expense of options assessments
* Would the additional RA investment change the decision to intervene?

Outputs Input into GCF processes Duration
Level l: . . . Basic and national level climate
. * Arapid assessment of climate change risks . .
National level . . narrative for project conceptsfor 4 months
for water security at national level. .
Assessment Readiness Funds
* Climate Risk Assessment to develop a
National Adaptation Plan for Water Climate narrative and detailed
Level ll: Sub- i ) ) 6 months to
. Resources analysis for Project Preparation
national Level e . ) e 1 year
* |dentification of hotspots for climate Grant for identified hotspots E le UNESCO CRIDA
change adaptation xampie
Level llI: * Aclimaterisk assessment.and adaptation In-depth climate narrative and
. pathway to address the climate change 1tol.5
Local/project . . stakeholder engagement for Full
impact on the water security for a local year

Level

hotspot or priority area.

Project Proposal development 6
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Key takeaways 0 hiate

FUND

Defining the climate hazard, exposure, and vulnerability of a project domain involves
gathering and synthesizing a diverse range of information, which will be unique for each
proposal.

Historical information and data provide an essential baseline and serve as strong basis for
identification of impacts that matter.

The IPCC stresses the value of developing any climate analysis by using multiple lines of
evidence (to increase confidence).

Demonstrating the identification and response principles should make use of project-specific
local information and observational data where it is available and of sufficient quality

Match level of analysis with the information need
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EXERCISE / DISCUSSION FND

* Identify climate science data needs to undertake risk assessment for
your case

* Identify potential sources for this data (also non-computational, e.qg.
Interviews, stories)

* Discuss how you could build your climate rationale from this
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3. SELECTING ACTIONS TO MANAGE RISKS FUND

* Prioritise those actions which deliver the greatest risk reduction
benefits, while minimizing potential for future regret

* Consider sequencing of actions in time as conditions change
* What to do immediately, what to do next, what to leave as options for the
future?

* Evaluate different action sequences (pathways) against their delivery
of co-benefits/trade-offs



WITH OR WITHOUT ‘GOOD’ CRA DECISIONS HAVE.gg@TE
TO BE MADE

Quadrant il Quadrant IV
Robust Actions Robust and Flexible Actions

-
v
3
o
5

Quadrant|

Standard Planning and
Design Guidance Flaxiie Actions

—
Analysis Uncertainty

Adapted from: CRIDA, Mendoza et al. (2018)



TO REDUCE IMPACTS

Figure 7: Risk cascade with overview of measures for risk reduction in drought management
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Adopt water
tariffs

AGRICULTURAL
WATER
MANAGEMENT

Expansion of
imgation
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BALANCE
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Restrict water
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operation

Ration water
supply

framework for Achieving Sustainable, Resilient and Adaptive Management. Deltares.

RESPONSE &
RECOVERY

Insurance
Tax rehef

Food programs

VoTnerabiity

Source: adapted from Beek, E.v, Nolte, A.J., Maat, J.t, Fanesca - Sanchez, M., Asselman, N. Gehrels, H. (2022). Strategic Water System Planning, A

IDENTIFY DIFFERENT COURSES OF ACTION

Figure 9: Risk cascade with overview of measures for risk reduction
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ASSESSING OPTIONS EFFECTIVENESS AND 0
OTHER CRITERIA

* Options should “align” with NAP

* Options assessment of effectiveness links back to the risk assessment
* Quantify impacts using similar methods to risk assessment (where possible)
* Consider robustness of options against (subset of) scenarios

* Other assessment criteria (low regret)

 effective risk reduction under current and future (climate) conditions
* Avoid undesirable path dependencies

. L()—;-ag to s ste atic, |§nprovement in resilience (e.g restore demand-supply balance, increase
lodiversi equity

* resultin few negatlve tradeoffs

 deliver ample co-benefits with respect to other development goals, and

* deliver benefits that outweigh the costs.
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LOW REGRET SAP-ABLE PROJECTS

Climate resilient water
supply. sanitation and
hygiene (CR-WASH)

SAMPLE SAP-ABLE ACTIVITY

Construction or rehabilitation of rainwater harvesting and
storage systems

Ponds, cisterns and tanks are often household

or small community features built to capture
rainwater or surface runoff

Communal handpumps

These are ordinarily for domestic use. Thus,
assessment of groundwater guality and
quantity vs. demnand is required.

Boreholes with solar pumps

Include activities to prevent
over-abstraction of water

Water use efficiency in heuseheolds, public and commercial buildings
no- or low-flush toilets, low-flow showerheads

Decentralised water treatment (non-traditional water purification
options applied at household or community level)

Climate-procfing water supply and sanitation infrastructure

Aguifer recharge (groundwater banking or aquifer
storage and recovery)

Could be combinad with introduction or
revision of water tariffs, to incentivize water
users to avoid wastage

Climate change impacts on water quality
would need to be demonstrated

Depending on the specific activity and its
scale, ESS* screening should be undertaken
to determine the ESS risk category

Risks depend on scale and location.

It is recommended to undertake a water
balance assessment to demonstrate
sustainability of the water source and avoid
maladaptation.

Integrated
water resources
management (IWRM)

Water policy review, IWRM planning or incornporation of climate
change adaptation into existing IWRM plans

This could be measured by survey of
the beneficiaries.

Water rescurces monitoring and information systems

A rating scale could be established, against
which to measure the extent of application.

Hydrological zoning considering climate change impacts

Zoning ensures that agriculture, urban
development and ather land-use activities
take place in the most suitable locations,
based on local hydrology.

* £S5 = environmental and social safeguard’s

locks and levees that protect areas at risk of

pjected climate change impacts

NOTES

These activities pose potentially
adverse ervironmental and/or social
risks. Thus, they do not fall under
ESS* Category C and are therefore
not eligible for SAP.



Example:
recommended
direction for
adaptation

In a NAP
project

Improve

Improve system’s
resilience

Add

Start

Start

Add robustness where
needed

Start with enabling and
low-regret action

Start with smaller scale
proven adaptation

But this is quite context specific — would look different for the Netherlands
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Prioritization
of adaptation
where to
invest first?

If there is an increase in exposure and water
demand to be expected this means that investments
are needed in these areas anyway and that these
investments should be done in a climate resilient
manner and preferably add robustness to the system

There should be vulnerabilities reported
under the current climate, the more
serious the issues reported the higher
the priority to implement measures.

If in addition to this the climate change
impacts are expected to be large in the
future, an area should receive extra
attention
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Unsustainable space

Key ‘decision’ N\
points
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ADAPTATION AS PATHWAYS .

Pathways towards
unsustainable space

How to sequence actions in
such a way as to remain in the
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sustainable (white) space?

* Need for flexibility (keeping

future options open)

Urban archetypes

Future

h

N accommodate and protect H retreat
o T B3
a
n v protect }-0 protect mainly soft ’
: Q\ Context /spacein 1 !
o ,’ | J) " which responses are T dess
e \ -~ \§‘ .’ sustainable are affected ‘{ protect mainly hard
w _ b‘ by changing climate T e
Chosan and other drivers and r T T T
/ actors' responses present no low medium high
predominant .
~ foloiris potbivaly sea-level rise )
Rural archetypes
! ! (
Past Present ]

accommodate

and protect

Source: Wise et al. 2014

present

accommodate and protect H retreat

T
[
!
protect === eeeceea=
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CLIMATE RESILIENT DEVELOPMENT
PATHWAYS

There is a rapidly narrowing window of opportunity to enable climate resilient development

(a) Societal choices about adaptation, (b) lllustrative development pathways (c) Actions and outcomes
mitigation and sustainable development R characterizing development pathways
made in arenas of engagement X e
. . S
o 0 St
e 7,
o . DG R Y N
Dimensions that enable actions towards 5' s: Lo S | ; QQS’M\’!".(‘\/&%
higher climate resilient development - s O [C) R Lovisote A
Py 5N = s g l,' ; - 4
< s g B
= 2
£ &
e 3
: ¢ id | m
el B * How to avoid long-ter
%, &

K 55 maladaptive ‘solutions’ to
short-term needs?

Arenas of engagement: & , ,Q .

Community e ° .
—~ ) Socio-cultural Pa(sénﬁ%';?;ﬂgns Present L O O kl n g fO r rO b U St
Political climate change, ~ situation -
gl R strategies that can
Knowledge + technology

CLIMATE RESILIENT DEVELOPMENT

Economic + financial

successfully manage risks
in all possible future
scenarios.

«\e‘\‘ action

&
=
S
] e o)
) ) . ) ~ 2100 &
Dimensions that result in actions towards 2022 2030 beyond
lower climate resilient development IPCC Sustainable
ARG Development Goals 76

\\’l/, Narrowing window of IPCC (2022)

\ lllustrative climatic or non-climatic shock, e.g. COVID-19, drought or floods, that disrupts the development pathway opportunity for higher CRD
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MINIMIZING FUTURE 'REGRET’ CLaTe

Transfer costs

TaRGer: TOOL 2= B
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EVALUATING ACTIONS
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* Need to balance performance of actions/pathways across a range of decision-making criteria:
* Cost-effectiveness
* Co-benefits/trade-offs
* Flexibility for future subsequent adaptation
* Implementability

e Different methods:

Criteria

Phase of the policy

process

Data availability
Time availability
Capacity
Number of
(co-)benefits

Scorecard

Inventory

Low-Medium
Low

Low
Low-High

MCA

Inventory
Policy evaluation

Low-Medium
Low-Medium
Low-Medium
Low-High

CE

Inventory

Policy evaluation
Financing decision
Medium

Low-Medium
Low-Medium

Low

CBA

Policy evaluation
Financing decision.

High
Medium-High
High
Low-High
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NET COSTS OF CLIMATE CHANGE ADAPTATION
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Proposals need to show costs and benefits of reducing economic impacts of
CC through adaptation, noting there is a trade off with residual costs
* Net benefits of adaptation = avoided damages of CC + co-benefits — costs (CAPEX+OPEX)

Climate Change

Economic costs of N
/
climate change s 7
4 4 Net benefit of
Benefit of adaptation R4 .
fit of adap ’ adaptation

v

Total (Euro)
Total (Euro)

" Residual cost
(after adaptation)

Total (Euro)

T Costs of adaptation

v

[
»

[
»

From: P. Watkiss HE ACCREU



KEY TAKEAWAYS

* Assembling action in the form of pathways helps to minimize risk of
future regret and avoid maladaptation

e Evaluation methods should match the level of data available and
number of criteria to be evaluated

* Low-regret action has many meanings, e.g. robust outcomes under
climate uncertainty; tested and proven technologies; minimal
tradeoffs and maximal (societal) benefits; limited barriers to
implementation.

* Any CBA at the basis of a GCF water project should include some
sensitivity analysis with respect to uncertain climate outcomes.

»
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SOME USEFUL RESOURCES SN

- Atlas.climate.copernicus.eu/atlas (climate data)

Climate services for urban planning —Triple-A Toolkit - Reachout
(reachout-cities.eu)

Guidelines for accessing CORDEX regional climate projections -
United Nations Economic and Social Commission for Western Asia
(unescwa.org)

Climate Risk Informed Decision Analysis (CRIDA) | UNESCO
SAP Technical Guidelines: Water security | Green Climate Fund



https://reachout-cities.eu/triple-a-toolkit/
https://reachout-cities.eu/triple-a-toolkit/
https://www.unescwa.org/publications/guidelines-accessing-cordex-regional-climate-projections
https://www.unescwa.org/publications/guidelines-accessing-cordex-regional-climate-projections
https://www.unescwa.org/publications/guidelines-accessing-cordex-regional-climate-projections
https://www.unesco.org/en/crida
https://www.greenclimate.fund/document/sap-technical-guidelines-water-security
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