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Intergovernmental mandates calling for & supporting RICCAR &
Climate Change Assessment in the Arab Region since 2007

Environment Foreign Affairs MetWater Agriculture Planning
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RICCAR

NegotiationsAssessment Adaptation Mitigation

Objective: To assess the impact of climate change on freshwater 
resources in the Arab Region through a consultative and integrated 

regional initiative that seeks to identify the socio-economic and 
environmental vulnerability caused by climate change impacts on 

water resources based on regional specificities.

Purpose: To provide a common platform for assessing, addressing 
and informing response to climate change impacts on freshwater 
resources in the Arab region by serving as the basis for dialogue, 

priority setting and policy formulation on climate change at the 
regional level.
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RICCAR Partnerships 
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LASACSAD

SWEDISH INTERNATIONAL 
DEVELOPMENT COOPERATION AGENCY

ACCWaM
CORDEX-MENA Domain hosted by

The Cyprus Institute
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CORDEX MENA/Arab Domain

World Climate Research Programme / Coordinated Regional Climate Downscaling Experiment (CORDEX)
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IPCC regional domains



https://interactive-atlas.ipcc.ch/regional-synthesis
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IPCC regional synthesis



Temperature in the Arab region is increasing and is expected to continue to 
increase until the end of the century.
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Two 
ensembles 
of regional 

climate 
projections 

for Arab 
Domain 

www.riccar.org



Precipitation trends are largely decreasing across the Arab region until the end of the century, 
though limited areas expected to exhibit an increase in the intensity & volume of precipitation.

9www.riccar.org
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Extreme events indices

Extreme temperature indices Extreme precipitation indices

Index Full name Index Full name

SU Number of summer days CDD Maximum length of dry spell

SU35 Number of hot days CWD Maximum length of wet spell

SU40 Number of very hot days R10 Annual count of 10 mm 
precipitation days

TR Number of tropical nights R20 Annual count of 20 mm 
precipitation days

SDII Simple precipitation intensity index

Region
Specific

www.riccar.org
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Mean change in annual runoff

Comparison between 2 hydrological models based on SMHI modeling outputs:  
Hydrological Predictions for the Environment (HYPE) and Variable Infiltration Capacity (VIC)

2 Models; 2 RCPs

www.riccar.org
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Mean change in annual runoff

www.riccar.org

2 Models; 2 RCPs
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Mean change in runoff and 
evapotranspiration

Moroccan Highlands

RCP4.5
RCP8.5

www.riccar.org
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Integrated Vulnerability Assessment



Preparation of an Integrated Vulnerability Index:
Layers for Sector Analysis

o Contains all indicators identified to  assess a 
given sectors

o Attribution of weights for each indicator 
dependent on impact chains and expert judgment

o As sector level, aggregated by component: 
Exposure, Sensitivity, Adaptive Capacity

Sector Vulnerability & Hotspots
o Aggregates vulnerability of each sector 
o Supports identification of VA Hotspots

Slide graphics: adelphi
Source of maps: ACSAD, SMHI 

+

+

+

+…

Vulnerability Analysis using Regional Climate Modeling & 
Geospatial Analysis
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10 
Sensitivity 
indicators

20 Adaptive 
Capacity 

indicators

Vulnerability Impact chain of water availability

6
Exposure 
indicators
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Scenario
Percentage of study area

Low 
Exposure

Moderate 
Exposure

High
Exposure

RCP 4.5 Mid-century 5% 88% 7%
RCP 8.5 Mid-century 2% 64% 33%
RCP 4.5 End-century 5% 68% 27%
RCP 8.5 End-century 3% 39% 58%

Water Availability - Exposure
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Water Availability - Adaptive Capacity

Demonstrates the
socio-economic dimensions 

affecting the ability to 
respond to climate change 

impacts

Least Developing Countries 
particularly need 

strengthened
Adaptive Capacity 

(supports SDG13 call for targeted support 
for LDCs)

* Scale is based on comparison 
across 21 Arab States

Adaptive Capacity can be lost in 
hazard-based analysis & is important to 

consider to link CC to DRR analysis
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Scenario
Percentage of study area

Low 
Vulnerability

Moderate 
Vulnerability

High
Vulnerability

RCP 4.5 Mid-century 0% 57% 43%
RCP 8.5 Mid-century 0% 48% 52%
RCP 4.5 End-century 0% 52% 48%
RCP 8.5 End-century 0% 43% 57%

No Areas with Low Vulnerability
Areas with highest relative 

vulnerability:
• Upper Nile Valley 
• Southwestern Arabian Peninsula
• Northern Horn of Africa

Areas with lowest relative 
vulnerability:

• Tigris-Euphrates Basin
• Lower Nile Valley, incl Nile Delta

Water Availability Vulnerability
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10 Sensitivity 
indicators

20 Adaptive 
Capacity 

indicators

Impact chain of Water Available for Crops

6
Exposure 
indicators
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Scenario
Percentage of study area

Low 
Vulnerability

Moderate 
Vulnerability

High
Vulnerability

RCP 4.5 Mid-century 0% 50% 50%
RCP 8.5 Mid-century 0% 33% 67%
RCP 4.5 End-century 0% 43% 57%
RCP 8.5 End-century 0% 16% 84%

Areas with highest 
vulnerability:

• Upper Nile Valley
• Southwestern Arabian 

Peninsula 
Areas with lowest 

vulnerability:
• Mediterranean coast 

of the Maghreb,
• Parts of the Levant, 
• Parts of the Tigris-

Euphrates Basin 
• Parts of central-

eastern Arabian 
Desert

Agriculture –
Crop Vulnerability
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10 Sensitivity 
indicators

21 Adaptive 
Capacity 

indicators

Impact chain of Water Available for Livestock

5
Exposure 
indicators
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Livestock Vulnerability – RCP 8.5 End-Century

Scenario

Percentage of study area

Low 
Vulnerability

Moderate 
Vulnerability

High
Vulnerability

RCP 4.5 Mid-century 0% 67% 33%
RCP 8.5 Mid-century 0% 55% 45%
RCP 4.5 End-century 0% 58% 42%
RCP 8.5 End-century 0% 46% 54%

No Areas with 
Low Vulnerability

Areas with highest 
relative vulnerability:

• Sub-Saharan Africa 
• Levant
• African Horn
Areas with lowest relative 

vulnerability:
• Atlas Mountains and 

Plains 
• Central Arabian Desert
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Impact chain on Employment in Agricultural Sector
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Scenario
Vulnerability (% of study area)

Low Moderate High

RCP 4.5 Mid-century 0% 39% 61%

RCP 8.5 Mid-century 0% 28% 72%

RCP 4.5 End-century 0% 36% 65%

RCP 8.5 End-century 0% 23% 77%

Areas with highest 
relative vulnerability:

• Selected areas near Gulf 
of Aden

• Central eastern Red Sea
Areas with lowest relative 

vulnerability:
• Lower Nile Valley

Impact chain on Employment in Agricultural Sector
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Lebanese Agricultural Sector Vulnerability Assessment
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Mashreq Domain Projections SSP5-8.5 at 10 km2 - available 
SSP2-4.5 at 10 km2 - forthcoming 



Vulnerability Assessment of Jordan 
Water and Wastewater Sector  

www.riccar.org
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Projected increases in 
temperature for the near-term 
(2021-2040) are approximately 
0.8 to 1 °C and 1.7 to 2 °C for 
the mid-term (2041-2060).

Projected increases in temperature 
are slightly higher compared to the 
dry season, approximately 0.8 to 
1.1 °C for the near-term and 1.8 to 
2.3 °C for the mid-term.

Regional climate modelling – Mashreq Domain Climate Projections for Jordan 

Change in temperature
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Regional climate modelling – Mashreq Domain Climate Projections for Jordan 

Projected precipitation reveals a 
decrease in the Sawad al-Urdunn vicinity, 
particularly for the mid-term; a decrease 
up to -7.9 mm/month is expected. The 
Syrian Desert projects the largest 
increases in precipitation, > 3.2 
mm/month for both the near-term and the 
mid-term.

Change in precipitation

Projected changes in precipitation reveal 
a general increase in precipitation up to 
1.2 mm/month during the near-term 
(2021-2040) and 1.3 mm/month for the 
mid-term (2041-2060), compared to the 
reference period.

Dr
y S

ea
so

n 
(A

pr
il-

Se
pt

em
be

r)
W

et
 S

ea
so

n 
(O

ct
ob

er
-M

ar
ch

)

based on Mashreq Domain 
SSP5-8.5 at 10 km2



© Copyright ESCWA. All rights reserved. No part of this presentation in all its property may be used or reproduced in any form without written permission

Vulnerability at mid-century
2041-2060 

Vulnerability at near-century
2021-2040

Vulnerability at reference period
1995-2014 

Annual Vulnerability of the Water Sector: at District Level

Overall Vulnerability of the Water Sector to Climate Change

VULNERABILITY
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https://www.grand-jo.com/

Vulnerability at
reference period 1995-2014

Vulnerability at 
mid-century 2041-2060 

Vulnerability at
near-century 2021-2040 

Summary of Vulnerability Assessment Results of the Water Sector to Climate Change

Total land = 89,342 km2 LOW MOD HIGH LOW MOD HIGH LOW MOD HIGH
Affected Land km2 10,171 55,175 23,996 4,011 58,909 26,422 2,176 14,017 73,150

Percentage % 11 62 27 5 66 30 2 16 82

Total Pop = 10184811 LOW MOD HIGH LOW MOD HIGH LOW MOD HIGH
Affected population
inhabitant

366,653 5,143,330 4,674,828 254,620 4,532,241 5,397,950 91,663 356,468 9,736,679

Percentage % 4 51 46 3 45 53 1 4 96

11

62

27

4

51 46

0

20

40

60

80

100

LOW MOD HIGH

Reference Period

Pe
rce

nta
ge

 %

Affected Land % Affected Population %

5

66

30

3

45
53

LOW MOD HIGH

Near Century

Affected Land % Affected Population %

2
16

82

1 4

96

LOW MOD HIGH

Mid Century

Affected Land % Affected Population %



© Copyright ESCWA. All rights reserved. No part of this presentation in all its property may be used or reproduced in any form without written permission

Cropland
Areas

Groundwater
recharge area

Summary of Vulnerability Assessment Results of the Water Sector to Climate Change

Total Area = 18058.12 LOW MOD HIGH LOW MOD HIGH LOW MOD HIGH
Affected Area km2 260 12,370 3,093 829 12,970 4,255 119 3,645 14,300

Percentage % 14 69 17 5 72 24 1 20 79

Total Area = 2152.76 LOW MOD HIGH LOW MOD HIGH LOW MOD HIGH
Affected Area km2 61 1,701 391 62 1,297 793 4 134 2,019

Percentage % 3 79 18 3 60 37 0 6 94
https://www.azamara.co.uk/

Vulnerability at
Reference Period 1995-2014

Vulnerability at 
Mid-Century 2041-2060 

Vulnerability at
Near-Century 2021-2040 
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Regional Knowledge Hub: Arab Domain Portal

www.riccar.org
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Regional Knowledge Hub: Mashreq Domain Portal
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