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RICCAR

Objective: To assess the impact of climate change on freshwater
resources in the Arab Region through a consultative regional
Initiative that scientifically identifies 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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i Integrated Assessment

IMPACT VULNERABILITY
ASSESSMENT ASSESSMENT

Representative
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GCM: Global Climate Modelling VA: Vulnerability Assessment
RCM: Regional Climate Modelling IM: Integrated Mapping

RHM: Regional Hydrological Modeling netcdf to ArcGIS



The Arab Domain

Climate Change mpacts on Water
Socio Economic Vulerabilyin the Arab Region
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Representative Concentration Pathways (RCPs)
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Socio Economic Vulerabilyin the Arab Region
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w<all Temperature in the Arab region is increasing and is expected
=l {0 continue to increase until the end of the century.
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! iative forthe Assessment of

eezell Increase in the intensity and volume of precipitation.

RCP 4.5

mm/month

F oSl Precipitation trends are largely decreasing across the Arab region until
esedl the end of the century, though limited areas expected to exhibit an
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Extreme events indices

Extreme temperature indices

Extreme precipitation indices

Index Full name Index Full name
SuU Number of summer days CDD Maximum length of dry spell
SU35 Number of hot days CWD | Maximum length of wet spell
SuU40 ) Number of very hot days R10 Annga_l C(_)unt of 10 mm
precipitation days
TR Number of tropical nights R20 Annl_Ja_I cc_)unt of 20 mm
precipitation days
SDII Simple precipitation intensity

index
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W@ Climate impacts on Shared Water Resources

Identifier Subdomain Name
EH Ethiopian Highlands
(Blue Nile Headwaters)

TU Upper Tigris (Tigris River Headwaters)

EU Upper Euphrates
(Euphrates River Headwaters)

MR Medjerda River

JR Jordan River

SR Senegal River Headwaters

FIGURE 160
Mean change in annual discharge over time for ensemble of three RCP 4.5 and RCP 8.5 projections using HYPE model
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Integrated Vulnerability Assessment:

Sectors and Subsectors

SECTORS SUBSECTORS

Water Water availability

o Water available for crops

Agriculture : ’
« Water available for livestock

AA
Gp Biodiversity « Area covered by forests
é.} and Ecosystems » Area covered by wetlands
ég—-@.

Infrastructure
EHE and Human « Inland flooding area

o Settlements

° o Water available for drinking

.‘.'.&Q, People « Health conditions due to heat stress

o Employment rate for the agricultural
sector
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EXPOSURE (0.50)

= Change in temperature (0.17)
= Change in precipitation (0.17)

= Change in runoff (0.17)

= Change in evapotranspiration (0.17)

Vulnerability Assessment Impact Chain

Water Availabilit

EXTREME EVENTS INDICES

« Change in maximum length of dry
spell (0.16)

« Change in maximum length of wet
spell (0.16)

6

Exposure
indicators

ADAPTIVE CAPACITY (0.50)

POTENTIAL IMPACT

{0.50)

KMOWLEDGE & AWAREMESS (0.10)

VULNERABILITY 2 I articles (0.46)

ASSESSMENT

SENSITIVITY (0.50)

POPULATION (0.50)
« Population density (0.14)
« Total renewable water available
per capita (0.50)
= Water consumgption per capita (0.13)
« Share of water consumption in
agriculture (0.13)
= Refugee population (0.10)

MANMADE (0.24)
» Urban extent (0.47)
= Areas served by dams (0.53)

INFRASTRUCTURE {0.50)

WATER & SANITATION (0.50)

= Areas served by dams (0.17)

= [nstalled desalination capacity per
capita (0.17)

« Fossil groundwater (0.17)

= Access to improved water (0.17)

= Access to improved sanitation (0.16)

= Area equipped for irmigation (0.16)

ENVIROMMENT {0.50)

= Environment performance
index (1.0)

NATURAL (0.26)

= Land use/land cover (0.27)

= Soil storage capacity (0.25)

« Degradation of vegetation cover (0.26)
« Wetlands (0.22)
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Sensitivity
indicators

ECONOMIC RESOURCES (0.11)

= GDP per capita {0.36)

« ODA (0.30)

« Food imports as % of merchandise
exports (0.34)

EQUITY (0.09)
= Female-to-male literacy ratio (0.51)
« Migrants/refugees index (0.49)

20 Adaptive

Capacity
indicators
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WATER AVAILABILITY VULNERABILITY Reference Period
1986-2005
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WATER AVAILABILITY VULNERABILITY Mid-Century RCP 4.5
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WATER AVAILABILITY VULNERABILITY End-Century RCP 4.5

WATER: WATER AVAILABILITY
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WATER AVAILABILITY VULNERABILITY End-Century RCP 8.5
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EXPOSURE (0.50)

+ Change in nunodf (0L17)
= Change in evapotranspiration (0.17)

Vulnerability Assessment Impact Chain

Agriculture: Crops

SEMSITIVITY (0.5@)

EXTREME EVENTS INDICES

« Change in rumber of hot days {0.15)

« Change in maximum length of dry
spedl {0116}

POPULATION (0.50)

= Population density (0.12)

« Ehare of agriculfural labor force in

total labor (0.12)

« Total renewable water available par
_ capita (0.13)
= Share of water consumption in

agricuture (0.50)
6 « Share of agricufturs in GDP (0.13)

Exposure

indicators
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Sensitivity

POTENTIAL IMPACT
(050

=0

indicators

ADAPTIVE CAPACITY (050}

FHOWLEDGE & AWAREMESS (0.11) INFRASTRUCTURE {0.50)
+ E-Governement development (0.34) WATER & SANITATION (0.50)
« Tertiary enrollment (0.33) « Areas served by dams (0.17)
+ Adult literacy rate ([.33) + Installed desalination capacity par
capita (0.17)
« Fossil groumdwater (017
TECHMOLOGY (0.11) + Access to improved water (0.17)
joumal articles (0.45) = Are equipped for imigation (0.16)
» Information and communication 07
technologies index ENVIRONMENT
= + Environmeant performance index (1.0)
EMERGY (0.17)
INSTITUTIONS (0.10) « Access o slectricity (0.50)
+ Bovemance indax [0.33) + Energy consumption {0.30)
+ Dizaster risk reduction commitiess
{0.47) TRAMSPORT (D16}
+ Density of road network (1.0)

MATURAL (1)_28)

+ Soil storage capacity (1L.34)
+ Degradation of wegetation cover (0.32)
» Rzinfed areas (0.24)

MANMADE (0.24)

+ Floadprone areas (0.46)
«+ Irrigated areas (0.54)

Adaptive

Capacity
indicators 20




AN WATER AVAILABLE FOR CROPS VULNERABILITY
——

AGRICULTURE: WATER AVAILABLE FOR CROPS
VULNERABILITY: ~ REFERENCE PERIOD 7 )
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AGRICULTURE: WATER AVAILABLE FOR CROPS
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.:u;@ WATER AVAILABLE FOR CROPS VULNERABILITY
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AGRICULTURE: WATER AVAILABLE FOR CROPS
VULNERABILITY:  RCP4.5 END-CENTURY (2081-2100)
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AGRICULTURE: WATER AVAILABLE FOR CROPS
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1y RICCAR findings used to inform:

« Jordan — Ministry of Water and  « State of Palestine — Environment
Irrigation: Climate Change Policy Quality Authority: State of
for a Resilient Water Sector Policy Palestine Initial National
issued as part of Jordan’s National =~ Communication Report to the

Water Strategy issued in 2016. UNFCCC submitted in 2016.

* Lebanon — Ministry of « Basin-level analyses: The
Environment: Lebanon’s Third Collaborative Programme on the
National Communication to the Euphrates and Tigris builds on
UNFCCC submitted in 2016. RICCAR’s regional climate

o modelling and hydrological

* Lebanon/Tunisia/Sudan — modelling outputs to support more

Ministries of Agriculture: Using detailed analyses at the basin level.

RICCAR data and integrated _
vulnerability assessment tools for  * Egypt (MWRI), Kuwait (KISR),

assessing climate change impacts ~ Morocco (groundwater): Using

on water resources and agricultural  RICCAR modelling outputs to inform
sector. national/sub-national studies.
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?ZZ Regional Knowledge Hub: Data Portal

Food and Agriculture Organization RICCAR
/ of the United Nations Reglonal Knowledge H

e Hub Data Porta

& Map #Signin ?About
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chouchanicherfane@un.org

www.riccar.org
www.unescwa.org
www.unescwa.org/our-work/climate-change



