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Objective

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

DRR
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RICCAR Partnerships - since 2010

LASACSAD

SWEDISH INTERNATIONAL 
DEVELOPMENT COOPERATION AGENCY

ACCWaM CORDEX-MENA Domain hosted by
The Cyprus Institute
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Pillars of Work
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GCM: Global Climate Modelling VA: Vulnerability Assessment
RCM: Regional Climate Modelling IM:  Integrated Mapping
RHM: Regional Hydrological Modelling

Integrated Assessment



Computing Climate Variables

REF: http://stratus.astr.ucl.ac.be/textbook/chapter3_node8.html
http://www.nesl.ucar.edu/LAR/2007/strategic-priorities/sp2/index.php

Vertical level

 Atmosphere
 Oceans 
 Terrestrial



7https://gcos.wmo.int/en/essential-climate-variables/table

Essential Climate Variables: 
Generated per Grid Box

RICCAR RCMs are land-based models and do not 
generate Oceanic Variables

Essential Climate Variables (ECV) datasets provide the 
empirical evidence needed to understand and predict the 
evolution of climate
Is observed data that informs official statistics

https://gcos.wmo.int/en/essential-climate-variables/table


Moving from Regional Climate Models to 
Hydrological Models
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Change in Mean Temperature Ensemble Output: 
mean versus extreme climate events needed for DRR

From RICCAR RCM ensemble outputs (www.riccar.org)
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Extreme Climate Indices to inform DRR

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
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Maximum length of dry spell (CDD)

From RICCAR RCM ensemble outputs (www.riccar.org)



Precipitation: 
On average, P is largely decreasing across the region until the end of the century, though limited areas 
expected to exhibit an increase in the intensity & volume of precipitation
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From RICCAR RCM ensemble outputs (www.riccar.org)
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Integrated Vulnerability Assessment

GCM: Global Climate Modelling VA: Vulnerability Assessment
RCM: Regional Climate Modelling IM:  Integrated Mapping
RHM: Regional Hydrological Modeling
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Vulnerability Assessment
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Vulnerability Assessment
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10 
Sensitivity 
indicators

20 Adaptive 
Capacity 

indicators

Impact chain of water availability sector
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Preparation of a Vulnerability Index:
Per Sector

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 Indicators classified to be comparable 
geospatially

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

Overall Vulnerability
o Aggregates vulnerability of each sub-sector or 

sector to generate an Overall VA
o Supports identification of VA Hotspots

Slide graphics: adelphi
Source of maps: ACSAD, SMHI 

+

+

+

+…

Overall Vulnerability
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Scenario

Percentage of study area

Low EX Moderat
e EX

High EX

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%

Exposure
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Scenario
Percentage of study area

Low SE Moderat
e SE

High SE

All climate 
scenarios 43% 52% 4%

Sensitivity
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Components of vulnerability
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Areas with highest potential 
impact:

• Asir Mountains,
• Green Mountains
• Eastern Jafara Plain Basin.

Areas with lowest potential 
impact

• Southern Horn of Africa
• Central Tigris-Euphrates 

Basin

Potential Impact
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Scenario

Percentage of study area

Low AC Moderate AC High AC

All climate 
scenarios 43% 52% 4%

Adaptive capacity
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Components of vulnerability



Reference Period 
(1986-2005)Water Availability Vulnerability 
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Scenario

Percentage of 
study area

Low 
Vul

Moderate 
Vul

High Vul

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%

Water Availability Vulnerability - modelled to end-century
Relative to Arab States as region of study



File formats for each indicator

‒Netcdf (daily data, ensembles)
‒Raster actual/ classified
‒Map actual/classified
‒Factsheet
‒Excel file

‒Raster actual/ classified
‒Map actual/classified
‒Factsheet
‒Excel file

‒Raster actual/ 
classified

‒Map 
actual/classified

‒Factsheet
‒Excel file

6 different file 
formats for each 

indicator
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Lebanese Agricultural Sector Vulnerability Assessment



www.riccar.org

Regional Knowledge Hub



Regional Knowledge Hub - Data Portal

https://rkh.apps.fao.org/

https://rkh.apps.fao.org/


Publication Series

RICCAR / UNDRR report on 
Disaster Loss Inventories in 

selected Arab States



Thank You

Carol Chouchani Cherfane
chouchanicherfane@un.org

www.unescwa.org
www.riccar.org
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