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Intergovernmental mandates calling for & supporting RICCAR &

RICCAR Climate Change Assessment in the Arab Region since 2007
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First Arab
m W Economic and
Declarationon Social Summit
ﬂm m Resolution on
_ Climate Change
EMT i & Waler Froject ) J, €0 :
: 2009 LT
ESCWA Arab T ESCWA
25" Ministerial Ministerial 30 Ministerial
Session Water Council ACSAD Board Session
Resolutions on Resolutions of Directors Resolution setup
Climate Change, 2010 2011, Resolfution Center for Arab
Rio+20 follow-up 2012 2013, 2013 Climate Change

2008 2012, 2014, 2015, Policies
2014 2016, 2017 2018




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.

Adaptation Negotiations
3




RICCAR RICCAR Partnerships
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RICCAR CORDEX MENA/Arab Domain
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CORDEX-MENA/Arab Domain | 0.44° (50 km)

— Active Domain Full Domain (SMHI-RCA4)
=30 -15 0 15 30 45 &0 75 20

o 50 100 200 500 750 1000 1500 2000 2500 3000 4000 s000 6000

World Climate Research Programme / Coordinated Regional Climate Downscaling Experiment (CORDEX) .
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SELECT VISUALIZATION

‘ M MAP SRSl 'ER 0 COMBINATIONS

HEAT AND COLD
Mean surface temperature X
[C] Extreme heat
(O] cold spell
[ Frost

AND DRY

Mean precipitation

O

River flood

Heavy precipitation and pluvial flood

000

Landslide
Aridity
Hydrological drought

00

Agricultural and ecological drought

Fire weather

Q
1)

Mean wind speed

Severe wind storm

Tropical cyclone Future projections .with confidence Observed trend ..with attribution

Sand and dust storm ' Increasing  High -% Upward ? High f Low

SNOW AND ICE W Medium o
#= [ 1 Snow. glacier and ice sheet T Decreasing ¥+ Downward ¥ High

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

RICCAR IPCC regional synthesis
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AFRICA

North Africa

Sahara (SAH)

Western Africa (WAF)
Central Africa (CAF)

North Eastern Africa (NEAF)
South Eastern Africa (SEAF)
West Southern Africa (WSAF)
East Southern Africa (ESAF)
Madagascar (MDG)

Arabian Peninsula (ARP)
West Central Asia (WCA)
West Siberia (WSB)

East Siberia (ESB)
Russian Far East (RFE)
East Asia (EAS)

East Central Asia (ECA)
Tibetan Plateau (TIB)
South Asia (SAS)

South East Asia (SEA)




Temperature in the Arab region is increasing and is expected to continue to

RICCAR increase until the end of the century.
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RCP 4.5

1986-2005 2046-2065 2081-2100

Two
ensembles
of regional
‘ o8 climate
projections

oo I forArab

Domain
1986-2005

Temperature (°C)

2081-2100

Y

Temperature (°C) www.l'iccal'.org



RICCAR

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.
RCP 4.5
iy mionth

300
240
180
120

B0

W

1986-2005 2046-2065 2081-2100 mm/month

www.riccar.org
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Region

Specific

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
SuU40 Number of very hot days R10 Annga.l cqunt of 10 mm
precipitation days
TR Number of tropical nights R20 AnnL.Ia.I cqunt of 20 mm
precipitation days
SDII Simple precipitation intensity index

www.riccar.org
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Mean change in annual runoff

[ReP 4.5 2 Models; 2 RCPs

HYPE MODEL
1986-2005 2046-2065 2081-2100

2§ RO > 3 R 2 1y
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>150

(=]
LI
L= '
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o=

10-15
15-25
25-50
50-100
100-150

"

Comparison between 2 hydrological models based on SMHI modeling outputs: .
Hydrological Predictions for the Environment (HYPE) and Variable Infiltration Capacity (VIC) WWW.rICCar.org
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RICCAR Mean change in annual runoff
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2 Models; 2 RCPs

HYPE MODEL
1986-2005 2046-2065 2081-2100

- P ChopE S 2 < e
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www.riccar.org
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Mean change in runoff and

evapotranspiration
Moroccan Highlands

RUNOFF EVAPOTRANSPIRATION
HYPE MODEL HYPE MODEL
30
20
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0
g -10 %
20
-30
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'ﬁﬂ i i i 1 } i ' i _3{} i 1 1 i i N ' i
2020 2030 2040 2030 2060 2070 2080 2090 2100 2020 2030 2040 20350 2060 2070 2080 2090 2100
Year Year
VIiC MODEL
5
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%'10
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— RCP8.5

Year Year

www.riccar.org
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RICCAR Integrated Vulnerability Assessment
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~5n
SEOTORS SUBSECTORS Training Manual on the Integrated
Vulnerability Assessment Methodology
EXPOSURE SENSITIVITY
:Q..A..' Water Water availability
| GD Biodiversity Area covered by forests
é? and Ecosystems  Area covered by wetlands
POTENTIAL IMPACT ADAPTIVE CAPACITY ‘5@ Raiouiers Water available for crops
Water available for livestock
—

| Infrastructure
Eﬂs and Human Inland flooding area
NN

oS Settlements Training Manual on the Use of GIS to
Analyse Climate Change Data

Water available for drinking

@ . People He iti
alth conditions due to heat stress
VULNERABILITY 00

Employment rate for the agricultural sector




Vulnerability Analysis using Regional Climate Modeling &

RICCAR Geospatial Analysis
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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
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Vulnerability Impact chain of water availability

EXPOSURE (0.50)

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

= Change in runoff (0.17)
= Change in evapotranspiration (0.17)

EXTREME EVENTS INDICES

» Change in maximum length of dry
spel (0.16)

= Change in maximum length of wet
spell (0.16)

6

Exposure
indicators

ADAPTIVE CAPACITY (0.50)

POTENTIAL IMPACT

{0.50)

VULNERABILITY

ASSESSMENT

KNOWLEDGE & AWAREMESS (0.10)
= E-Governement development (0.33)
« Tertiary enroliment (0.32)

« Adult iteracy rate (0.35)

TECHNOLOGY (0.10)
= Number of scienific and technical
e journal articles (0.46)
= Information and communication
technologies index (0.54)

SENSITIVITY (0.50)

POPULATION (0.50)

« Population density (0.14)

«» Total renewable water available
per capita (0.50)

= Water consumption 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 imigation (0.16)

= Environment performance
index (1.0}

MATURAL (0.26)
« Land use/land cover (0.27)

= Soil storage capacity (0.25)

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

10

Sensitivity
indicators

ECONOMIC RESOURCES (0.11)

= GDP per capita (0.36)

-ODA{O.M}
« 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

16
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* Change in temperature (0.17)
= Change in precipitation (0.17)

RHM
« Change in runoff (0.17)
= Change in evapotranspiration (0.17)

Scenario

RCP 4.5 Mid-century
RCP 8.5 Mid-century
RCP 4.5 End-century
RCP 8.5 End-century

EXTREME CLIMATE INDICES
» Change in number of days > 35 °C (0.16)
» Change in maximum kength of dry

spell (0.16)

Percentage of study area

Water Availability - Exposure

dbé
M-

T

comparison across
21 Arab States

fivers

b subsector

Low Moderate High
Exposure  Exposure  Exposure

5% 88% 7%

2% 64% 33%

594 68% 27% | WATER: WATER AVAILABILITY

EXPOSURE: RCPS.5 END-CENTURY (2081-2100)
3% 39% 58% L
2 Lakes A\, Rivers * Major cllies
* Scale is based on W Reservois 7 wntermittent W Avea ot relevant Low Exposure Hagh Exposure

17
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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

Water Availability - Adaptive Capacity

WATER: WATER AVAILABILITY
ADAPTIVE CAPACITY

Legend

B Lakes

B Reszervoirs

-'”\u, Rivers
. . Intermittent
vl s

*  Major cities
0 Area not relevant
10 subsector

Low Adaptive Capacity

High Adaptive Capacity
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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

[




RICCAR

gl regrer b A dnereeee ol
e remee sdremariey i ek g

Impact chain of Water Available for Crops

EXPOSURE (0.50)

« Change in temperature (117)
« Chanmge in precipitation (0.17)

+ Change in runodf (0.17)
= Change in evapotranspiration (0.17)

EXTREME EVENTS INDICES
« Change in number of hot days (0.16)
« Change in maximum length of dry

spell {0.18)

6

Exposure
indicators

POTENTIAL IMPACT
{0.50)

2%

ADAPTIVE CAPACITY (050}

KHOWLEDGE & AWAREMESS (0.11)
« E-Governement development (0.34)
« Tertiary ennoliment (0.33)

+ Adult Iieracy rate (0.33)

TECHHOLOGY (D.11)

« Humiber of scientific and techniczl
joumnal arficles (0.43)

« Information and communication
techmologies index (0.55)

INSTITUTIONS {010}

+ Governance indax {0.33)

+ Disaster risk reduction commitiees
(0.47)

SEMSITIVITY (0.5)

POPULATION {0.50%

+ Population density (0.12)

« Share of agricultural labor force in
total labor (0.12)

« Todal renewablie water availablie par
capits (0L13)

= Share of water consumption in
agricuture (0.50)

« Share of agriculture in GOP {0.13)

10 Sensitivity

indicators

+ Access to improved sanitation (0.16)
= Area equipped for imigation (0.16)
EMVIRONMENT (017}

+ Environment performance index (1.0)
EMERGY {0.17)

= Acoess to electricity (0.30)

+ Energy consumption {030}
TRAMSPORT (D16}

+ Density of road network (1.0)

MATURAL [ 0.26)

+ Soil storage capacity (0.34)

+ Degradation of wegetation cover [0.32)
» Rainfed areas (0.34)

MANMADE (0.24)

* Floodprone areas (0.44)
«+ Irrigated areas (0.54)

ECONOMIC RESOURCES (.10}

+ GOP per capita (0.33)

«ODA (0.28)

+ Food imports a5 % of merchandise
exports ({1.37)

20 Adaptive

Capacity
indicators

HIVHED LWl "L UEL - S4040 W0 TV IVAY ALV M

20



>3y Agriculture —
kst Crop Vulnerabilit
Areas with highest
vulnerability:

* Upper Nile Valley
e Southwestern Arabian

Peninsula
Areas with lowest
| AGRICULTURE: WATER AVAILABLE FOR CROPS vu I n era bl I Ity:
VULNERABILITY:  RCP8.5 END-CENTURY (2081-2100) w . Me dl terranean coast
e " of the Maghreb
[ Lakes f\/ Rivers *  Major cities —T RI CCAR g !
W Reservoirs 'r:'::r';"m"‘ = tﬁofm::cf:l:“m Low Vulnerability o High Vunerabilty | oot s ° P arts Of t h e Lev an ‘t’

 Parts of the Tigris-
Euphrates Basin

« Parts of central-
eastern Arabian
Desert

\_ /

21
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Impact chain of Water Available for Livestock

EXPOSURE (0.50)

EXTREME EVENTS INDICES
+ Change in number of very hot days (0.20)
+ Chiange in mezimum length of dry

spell (0.20)

5

Exposure
indicators

POTENTIAL IMPACT
(0.50)

ADAPTIVE CAPACITY (0.50)

EMOWLEDGE & AWAREMESS (0.11)

-« Tertiary envoliment (0.48)
=+ Adult literacy rate (0.32)

TECHMOLOGY (D109

=+ Mumiber of scientific and tachnical
joumal articles (0.44)

= Information and commurication
technologies index (0.54)

INSTITUTIONS (0.10)
« Gowemance index {0307
= Area under nature protecticn (0.50)

SEMSITIVITY (0.50)

POPULATION (D_26)

= Population density (0.23)

« Share of agricultural labor force in
total labor (0.24)

= Total renewable water available par
capita (0.27)

« Share of water consumiption in
agricufture (0.27)

10 Sensitivity

indicators

= Access o improved water (0L17)

« ACcess 1o improved sanitation (0.16)
« Area equipped for irigation (0.16)
ENVIRDHMENT (D18}

» Environment parformance index (1.0}
EMERGY (0.17)

« Access o electricity (0.30)

« Energy consumption {0.30)

TRANSPORT (0.15)
+ Density of road network (1.0)

NATURAL {0.50)

= Land wse - land cover (D17

« Soil storage capacity (1.16)

+ Degradation of vegetation cover (0L17)
« Livestock density (0.50)

MANMADE (D.24)

= lrigated areas (032"
» Urban extent (0L48)

ECOMOMIC RESOURCES {0.10)

+= GOP per capita (1L36)
+ 0K 10.28)
« Food imports as % of merchandise

exports (0.36)

EOUITY {0.04)
« Female-to-miale liberacy ratio (0.51)
» Migrants/refugees index (0.49)

yAWVETT

Capacity
indicators

HIVHD LW LT EL = XEDOLSIAIT YOS TETIAY HIALVM
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mc‘.::} Livestock Vulnerability — RCP 8.5 End-Century

/ No Areas with \

Low Vulnerability

Areas with highest
relative vulnerability:

e Sub-Saharan Africa

: _ e Levant
- AGRICULTURE: WATER AVAILABLE FOR LIVESTDCK —— — ) African Horn
VULNERABILITY:  RCPE.S END-CENTURY (2081-2100) m . .
- ey 8 Areas with lowest relative
~fuA S i S, by vulnerability:

e Atlas Mountains and
Plains

e Central Arabian Desert

_ Yy
2%
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Impact chain on Employment in Agricultural Sector

EXPOSURE (0.50) SENSITIVITY (0.50)

POPULATION (0.50) NATURAL (0.25)

« Population density (0.10)* + Degradation of vegetation cover (0.34)
+ Share of agricultural labor force in + Livestock density (0.30)
total labar (0.50) +Rainfed crop areas (0.36)*
+ Share of water consumption in

agriculture (0.12)

+ Share of agriculture in GDP (0.11)

« Refugee population (0.09)

~ Migrant population (0.09) MANMADE (0.25)

« Irrigated crop areas (1.0)*

ADAPTIVE CAPACITY (0.50)

POTENTIAL IMPACT

(0.50)

VULNERABILITY
ASSESSMENT

* Subsecior specific classification 24

24




Impact chain on Employment in Agricultural Sector

Areas with highest
relative vulnerability:

Selected areas near Gulf
of Aden

Central eastern Red Sea

Areas with lowest relative
vulnerability:

* Lower Nile Valley

'.G - %
¥

PEOPLE: EMPLOYMENT RATE FOR THE AGRICULTURAL SECTOR

VULNERABILITY:  RCP8.5 END-CENTURY (2081-2100)

Legend

[ Lakes f\/ Rivers ®  Major cities

M Reservoirs Intermittent ' Area not relevant Low Vulnerability High Vulnerability
rivers to subsector
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Lebanese Agricultural Sector Vulnerability Assessment

FIGURE 7: Change In the . rric-certury for {a) RCP4.S and (5] ACPA.S (0.11° grid resclution) FIGURE 21: Vidnerskility ot mic-century for (8] RCPA.5 sod (K] ACPELS
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RICCAR

integrated Vulnerabdiiry

- y fox ) RCPA.5 aind {b) RCPB.5 (017 grid resolution) FIGIRE 22: Vunerabiity of end-pestury for (2] RGPS snd 3 RCPES
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FIGURE 23: Percentage of cultivated area with high vulnerability by caza (End-century RCP8.5)
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Resources in the Eocene Aquifer System
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RICCAR Regional climate modelling — Mashreq Domain Climate Projections for Jordan
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1995-2014 2021 - 2040 2041 - 2060

Change in temperature

based on Mashreq Domain
SSP5-8.5 at 10 km?

Projected increases in
temperature for the near-term
(2021-2040) are approximately
0.8tol1°Cand1l1.7to 2 °C for

Dry Season (April-September)

the mid-term (2041_2060) Temperature (°C) Change in temperature (°C) Change in temperature (°C)
[ . | | | | | | ]
12 14 16 18 20 22 24 26 28 05 115 2 25 05115 2 2.5
1995 — 2014 2021 - 2040 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.

Wet Season (October-March)

Temperature {°C) Change in temperature {°C) Change in temperature {°C)
EENaT | . - WNEm. |
AR 12 14 16 18 20 22 24 26 28 05115 2 25 051 15 2 25

:' 3 v, %
Shared Prosperity Dignified Life ;ﬂ g -
e "

Ceut © 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 RICCAR
[——

D hange opacs e Bt
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RICCAR
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Change in precipitation
based on Mashreq Domain
SSP5-8.5 at 10 km?

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.

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.

. s |

- A, .
Shared Prosperity Dignified Life g“ % e
=Y " .

Wet Season (October-March)

Regional climate modelling — Mashreq Domain Climate Projections for Jordan

Dry Season (April-September)

1995 - 2014 2021- 2040 2041 - 2060
! e . ifﬁ | - l oy
! .
y ;
b
] | > ! _r'/
(—": .'.‘-"'/

Precipitation {(mm/month}

1255 10 15 20 30 40 50

1995-2014

Change in precipitation (mm/month)

321050051 2 3

2021-2040

Change in precipitation (mm/manth]
|| .

3 -2 14050051 2 3

2041 - 2060

o

Precipitation (mm/month)

1255 10 15 20 30 40 50

Change in precipitation {mm/manth)

33 -2 1050051 2 3

© 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

Change in precipitation (mm/month)
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Overall Vulnerability of the Water Sector to Climate Change

RICCAR
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VULNERABILITY Annual Vulnerability of the Water Sector: at District Level
Vulnerability at reference period Vulnerability at near-century Vulnerability at mid-century
1995-2014 2021-2040 2041-2060
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Total land = 89,342 km2

100

80

(o2]
(a]

I
o

Percentage %

20

Affected Land km2

Percentage %

Total Pop = 10184811
Affected population

inhabitant

Percentage %

Vulnerability at
reference period 1995-2014

Affected Land %

Vulnerability at
near-century 2021-2040

Vulnerability at

mid-century 2041-2060

Jb
82
62 66
1 53 |
R 4 4
. 27 - . 30 " .
3 . W, E m— =S 0§ 16 . asa
11
4 5 3 TR 4
LOW MOD HIGH ‘ LOwW | MOD | HIGH ‘ LOW MOD HIGH
Reference Period Near Century Mid Century

LOW  MOD
10;17F - hENINE
11 62
LOW  MOD
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About RICCAR > Knowledge Resources ¥ Meetings & Events ¥ Knowledge Nodes Partners Contact Us Q

The Regional Initiative for the Assessment of Climate Change
Impacts on Water Resources and Socio-Economic Vulnerability in the Arab Region

KNOWLEDGE RESOURCES

The central aim of this Regional
Knowledge Hub is to provide access to
information that can facilitate cooperation,
coordination, dialogue and exchange
among Arab States, organizations

DATA PORTAL

The data portal allows
interactive visualization of RICCAR
maps and provides access o RICCAR
data repository.

Request Data

www.riccar.org

KNOWLEDGE NODES

Innovation of National, Regional and
International Nodes for the Transfer
and Sharing of Knowledge

PARTNERSHIPS

Strategic partnerships for supporting strategic
objectives to implement climate change
adaptation and mitigation programs at the
national and regional levels

Explore RICCAR Data X

The RICCAR Regional Knowledge Hub is an open source database.
We ask users to create a user profile to continually improve the user
experience.

| Download netCDF climate data H Download GIS data ‘

2060
Mashreq Domain




o Regional Knowledge Hub: Arab Domain Portal
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Regional Knowledge Hub: Mashreq Domain Portal

IccA Regional Knowledge Hub Data Portal Aot
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