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NegotiationsAssessment Adaptation Mitigation

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

RICCAR aims 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

RICCAR Objective



RICCAR Pillars of Work
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Climate Change Impact Assessment

Climate scenarios

Global climate 
modelling

Regional climate 
modelling

Bias-adjustment 
(if needed)

• Arab Domain
• Euro-CORDEX
• Mashreq Domain
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Evolution of IPCC Climate Scenarios

Special Report on 
Emissions Scenarios 
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CMIP5 – IPCC AR5

Potential GHG 
concentration trajectories 

based on radiative forcings 
in 2100

Shared Socioeconomic 
Pathways (SSPs)

CMIP6 – AR6

SSPs are paired with RCPs to 
compare future climate outcomes 

with and without mitigation
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Shared Socioeconomic Pathways (SSPs)
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Global CO2 emissions (GtCO2) for all IAM runs in the SSP database separated out by SSP. Chart via Glen Peters and 
Robbie Andrews and the Global Carbon Project (https://www.carbonbrief.org/)

RCP 
trajectories 

by SSP

• Shift from 
RCP8.5 
‘business-as-
usual’ baseline 
scenario to a 
range of 
potential futures



Mediterranean (MED):

• Projected decreases in mean precipitation, 
increases in fire weather conditions and 

decreases in mean wind speed;

• Observed and projected increases in aridity, 
meteorological, hydrological and agricultural 

and ecological droughts

Sahara (SAH):

• Projected increases in 
heavy precipitation and 

pluvial flooding

Arabian Peninsula (ARP):

• Anthropogenic warming has amplified droughts since the 1980s (high 
confidence); 

• An increase in extreme precipitation has been observed, mostly in 
elevated areas;

• Reduction of the annual maximum amount of snow increases with 
elevation in mountain areas;

• Annual precipitation totals and intensity and frequency of heavy 
precipitation are projected to increase with increasing warming levels;

• Strong spatiotemporal differences with overall decreasing precipitation 
are projected in summer

IPCC AR6 Regional Findings
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IPCC Interactive Atlas

https://interactive-atlas.ipcc.ch/

End-term 
(2081-2100)

Mid-term 
(2041-2060)

Near-term 
(2021-2040)

ScenarioRegion

+2.4+1.5+0.9SSP2-4.5MED

+4.6+2.0+1.1SSP5-8.5

+2.5+1.6+0.9SSP2-4.5SAH

+5.1+2.2+1.1SSP5-8.5

+2.6+1.6+0.9SSP2-4.5ARP

+5.2+2.2+1.1SSP5-8.5

+2.1+1.3+0.7SSP2-4.5Global

+4.0+1.7+0.8SSP5-8.5

Change in temperature
(compared to 1995-2014 reference period)

Based on ensemble of 34 GCMs 

The entire Arab region has projected 
temperature increases greater than 

the global mean 
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From GCMs to Regional Climate Models

IPCC regional findings based on large 
scale Global Circulation Models (GCMs) RCMs nested within GCMs to assess climate 

projections at a regional level



Selected RCM domains

Europe CORDEX

• CMIP5 Models
• CNRM-CM5
• EC-EARTH
• HadGEM2-ES
• IPSL-CM5A-MR
• MPI-ESM-LR
• NorESM1-M

• SMHI-RCA4 RCM downscaling
• Bias-adjusted temperature and precipitation
• RCP4.5 and RCP8.5
• 12.5 km grid resolution

Arab Domain  
(CORDEX MENA)

• CMIP5 Models
• CNRM-CM5
• EC-EARTH
• GFDL-ESM2M

• SMHI-RCA4 RCM downscaling
• Bias-adjusted temperature and precipitation
• RCP4.5 and RCP8.5
• 50 km grid resolution

Mashreq 
Domain

• CMIP6 Models
• CMCC-CM2-SR5
• CNRM-ESM2-1
• EC-Earth3-Veg
• MPI-ESM1-2-LR
• MRI-ESM2-0
• NorESM2-MM

• SMHI HCLIM-ALADIN-38 RCM 
downscaling

• Bias-adjusted temperature and 
precipitation

• SSP5-8.5 (SSP2-4.5 in late 2023)
• 10 km grid resolution



Arab Domain
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Arab Domain

Change in Annual Precipitation
RCP4.5

RCP8.5
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Mashreq Domain

Change in Annual Temperature
SSP5-8.5
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Mashreq Domain

Change in Annual Precipitation
SSP5-8.5
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Mashreq Domain: Change in seasonal runoff (SSP5-8.5)
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Mashreq Domain: Change in seasonal evaporation (SSP5-8.5)

C
h

an
ge

 in
 e

va
po

ra
tio

n 
(m

m
/m

on
th

-8

-6

-4

-2

0

2

4

8

6

1995 – 2014 2021 – 2040 2041 – 2060 

E
va

p
or

at
io

n 
(m

m
/m

on
th

)

5

10

15

20

25

30

50

70

100

6

C
h

an
ge

 in
 e

va
po

ra
tio

n 
(m

m
/m

on
th

)

-8

-6

-4

-2

0

2

4

8

C
h

an
ge

 in
 e

va
po

ra
tio

n 
(m

m
/m

on
th

-8

-6

-4

-2

0

2

4

8

6

O
ct

-M
a

r



© 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

Tigris-Euphrates River Basin
Mashreq Domain – SSP5-8.5
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Although annual precipitation generally increasing very slightly:
• Precipitation wide interannual variability will continue
• Evaporation projected to increase at slightly greater rate due to increasing temperatures
• Runoff projected to decrease due to less water resources stored as snow



Recent case studies using Mashreq Domain climate datasets



RICCAR Regional Knowledge Hub
www.riccar.org



RICCAR Regional Knowledge Hub
Data Portals

Arab Domain Mashreq Domain



RICCAR Regional Knowledge Hub
Download climate datasets (netCDF format)



RICCAR Regional Knowledge Hub
Data requests



www.riccar.org
www.unescwa.org/acccp

tomaszkiewiczm@un.org

Thank you!


