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RICCAR

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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WA RICCAR: Four Pillars of Work
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Integrated Assessment

IMPACT VULNERABILITY
ASSESSMENT ASSESSMENT

Representative

Concentration "™ -

Pathway (RCP) ION

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

RHM: Regional Hydrological Modeling
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IPCC regional domains

From R.K Kolli, WMO
RICCAR EGM #2 (Beirut, 2010)8
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> Figure AL3: Overview of the SREX, ocean and polar regions used.

SREX: Special Report on Managing the Risks of
Extreme Events and Disasters to Advance
Climate Change Adaptation

IPCC Assessment Report 5 — WGI: Annex |
Draft: 30 September 2013
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e | o Representative Concentration Pathways (RCPs)
RICCAR As first represented in IPCC AR5 Projections
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RICCAR

Regional Iitiative for the Assessment of
Climate Change Impacts on Water Resources and
Socio-Economic Vulnerabilty in the Arzb Region
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Vulnerability Assessment

EXPOSURE SENSITIVITY

POTENTIAL IMPACT ADAPTIVE CAPACITY

VULNERABILITY

Source: Based on IPCC, 2007
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RICCAR

nwe meAs

Cimate chmqe impac mnesomces nd
Socio-Economic ulnembﬂw the Arab Region

ARAB CLIMATE CHANGE
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Wﬁ% Temperature in the Arab region is increasing and is expected
RICCAR to continue to increase until the end of the century.
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o\ "l Precipitation trends are largely decreasing across the Arab region until
RICCR/R the end of the century, though limited areas expected to exhibit an
=l increase in the intensity and volume of precipitation.
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RICCAR

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
Number of very hot days R10 Annga} cc_)unt of 10 mm
precipitation days
TR Number of tropical nights R20 Annga} cgunt of 20 mm
precipitation days
Has important implications for SDI| Simple precipitation intensity

Energy & Water Demand for

cooling, water pumping, grid
management, assessing flood risks

index
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A& Maximum length of dry spell (CDD)

Regional Intiative for the Assessment of
Climate Change Impacts on Water Resources and
Socio-Economic Vulnerabilty in the Arzb Region

RCP 4.5
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FIGURE 9: Combined economic losses by hazard type in US$

Disaster Loss Database for
S 6 Arab States o

—
Flood
$3,381,452,422 (84%)

FIGURE 8: Hazard frequency by type (for the six countries combined) FIGURE 10: Combined economic losses by country in US$

Jordan
Frost- 125 (2%) $29,537,755 Lebanon
Earthquake - 174 ( 2%) Erosion-102 (1%) State of Palesti $48 871381
Rain - 200 (3%) Other-114 (1%) $11,559,086 o
I Morocco

Fire - 229 (3%) Forest Fire-2,173 (28%) $530,370,196

Landslide - 289 (4%)

Tunisia
—
684,634,428
Flood - 903 (12%) 3684634,
Flash flood - 1,057 (13%) Drought- 1,228 (16%)
All storms™*- 1,173 (15%) L Yemen
$3,023,206,166
*The "All storms” hazard includes, in order of descending frequency: Mote: Figures 8,9 and 10 are based on Data provided by UNISDR, 2017a, based
snowstorms, electric storms, storms, hailstorms, windstorms and sandstorms. on Desinventar Consolidated Database, 2015
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INTEGRATED ASSESSMENT

Regional Hydrological Modeling

GCM and RCM outputs
need to be Bias Corrected
to be usable for
Hydrological Modeling &
as inputs for
Agricultural Models,
Drought & Flood Analysis

Case Studies draw on RHM outputs

Health Green Sectors EXxtreme Events



W8 Mean change in annual runoff

Regional Iitiative for the Assessment of
Climate Change Impacts on Water Resources and
Socio-Economic Vulnerabilty in the Arzb Region
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Comparison between 2 hydrological models based on SMHI modeling outputs:
Hydrological Predictions for the Environment (HYPE) and Variable Infiltration Capacity (VIC) 22



w8l Mean change in annual runoff

Regional Iitiative for the Assessment of
Climate Change Impacts on Water Resources and
Socio-Economic Vulnerabilty n the Arab Region
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Mean change in annual

— evapotranspiration

RCP 4.5

HYPE MODEL
1986-2005 2046-2065 2081-2100
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Mean change in annual

— evapotranspiration

HYPE MODEL
1986-2005 2046-2065 2081-2100
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VIC MODEL
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| ocations of subdomains for
hvdrological analysi
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Mean change in runoff and

RICCAR

Regional Initiative for the Assessment of

e evapotranspiration

Moroccan Highlands (MH)

RUNOFF EVAPOTRANSPIRATION

HYPE MODEL HYPE MODEL

2020 2030 2040 2050 2060 2070 2680 2090 2100 2020 2030 2040 2050 2060 20.70 2080 2090 2100
Year Year

VIC MODEL VIC MODEL

2020 2030 2040 2050 2060 2070 2080 2090 2100 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year Year - RCP4.5
- RCP8.5
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Vulnerability Assessment

SECTORS SUBSECTORS

AA_ Water Water availability

Biodiversity Area covered by forests
and Ecosystems  Area covered by wetlands

Water available for livestock

éﬁ Agriculture Water available for crops
—

Infrastructure VA Methodological Note
Eﬂﬁ and Human Inland flooding area
TSRS Settlements

@ Water available for drinking
.‘.2“ People Health conditions due to heat stress

Employment rate for the agricultural sector
28







Vulnerability Assessment

EXPOSURE SENSITIVITY

POTENTIAL IMPACT ADAPTIVE CAPACITY

VULNERABILITY

Source: Based on IPCC, 2007
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ety impact chain of water availability sector

Socio-Economi vu.m-hinynm.mhmm

EXPOSURE (0.50)

RCM EXTREME EVENTS INDICES
= Change in temperature (0.17) « Change in maximum length of dry
= Change in precipitation (0.17) spell (0.16)
= Change in maximum length of wet
spell (0.16)
RHM
= Change in runoff (0.17) —

= Change in evapotranspiration (0.17) 6

Exposure
indicators

ADAPTIVE CAPACITY (0.50)

POTENTIAL IMPACT
{0.50)

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

‘ « Adult iteracy rate (0.35)

TECHNOLDGY (0.10)

MNumber of scientific and technical
VULNERABILITY * )
E— journal articles (0.46)

ASSESSMENT

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)

ENVIROMMENT (0.50)

= 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)

c'ﬂﬂﬁ[ﬂ.ﬂ

« 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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RICCAR Exposure

SocoEconamic Vinarabityn he At egion

WATER: WATER AVAILABILITY
- EXPOSURE: RCP8.5 END-CENTURY (2081-2100)
|

Legend
[ Lakes /\/ Rivers ®  Major cities
W Reservoirs Intermittent 11 Area not relevant
rivers to subsector

Low Exposure

High

e 2
RICCAR

| Wtiative for the Assessmert of

RCP 4.5 Mid-century

RCP 8.5 Mid-century
RCP 4.5 End-century

L LT
-...--..--...-""".'.""" RCP 8.5 End-century

5%

2%
5%
3%

88% 7%

64% 33%
68% 27%
39% 58%
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sl Components of vulnerability

EXPOSURE (0.50) SENSITIVITY (0.50)

POTENTIAL IMPACTS (0.50) ADAPTIVE CAPACITY (0.50)

VULNERABILITY
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Adaptive
capacity

Demonstrates the
socio-economic
dimensions
affecting the
ability to respond
to climate change
iImpacts

WATER: WATER AVAILABILITY
ADAPTIVE CAPACITY

Legend
U Lakes /\/ Rivers

rivers

High Adaptive Capacity

B Reservoirs . Intermittent [ Area not relevant Low Adaptive Capacity

¥ 7
RICCAR

Regional Intiative for the Assessment of

Cimane Change Impacts on Water Resurces and
‘SocioEcanomic

Valnerabity s he A Region

Least Developing
Countries largely
have least

Adaptive Capacity
(supports SDG13 call for
targeted support for LDCs)

* Scale is based on
comparison across
21 Arab States



W@ Components of vulnerability

EXPOSURE (0.50) SENSITIVITY (0.50)

POTENTIAL IMPACTS (0.50) ADAPTIVE CAPACITY (0.50)

VULNERABILITY
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Regional Initiative for the Assessment of
Climate Change Impacts on Water Resources and

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

Legend

[ Lakes /\/ Rivers ®  Major cities

W Reservoirs % . Intermittent W Area not relevant Low Vulnerability
rivers to subsector

High Vulnerability

WA Water Avallability Vulnerability

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,
including the Nile

Delta
dhéd
"u‘-‘-.i'

e "






Crop
Vulnerability

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.




Livestock Vulnerability — RCP 8.5 End-Century

ICCAR

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

No Areas with
Low Vulnerability

Areas with highest
relative vulnerability:

 Sub-Saharan Africa
 Levant
e African Horn

AGRICULTURE: WATER AVAILABLE FOR LIVESTOCK
VULNERABILITY:  RCP8.5 END-CENTURY (2081-2100)

s Areas with lowest
I Lakes f\/Rive(s ®  Major cities

R R relative vulnerability:

e S « Atlas Mountains and
Plains

Central Arabian
Desert




- | Employment

A S N Rate for the
Agricultural
Sector

Vulnerability

(RCP8.5 End-century)

Areas with highest
PEOPLE: EMPLOYMENT RATE FOR THE AGRICULTURAL SECTOR ) e
VULNERABILITY:  RCP8.5 END-CENTURY (2081-2100) relative vulnerabili ty .

Legend

4 S
. elected areas near
i A e o e = RICCAR Gulf of Aden

M Reservoirs 7% . Intermittent [ Area not relevant Low Vulnerability High Vulnerability CimaeChangempacson Wte Resoutcesand
rivers to subsector Socio Economic Vulnerablty nthe Arab Region

e Central eastern Red
Sea

Areas with lowest
relative vulnerability:

Lower Nile Valley




www.riccar.org
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Regional Knowledge Hub:
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The League of Arab States and ESCWA jointly held the

Regional Consultation on Climate Change for the
2019 Arab Forum for Sustainable Development
(AFSD) and the High-level Political Forum (HLPF)

(Beirut, 21-22 March 2019)



2019 Regional Consultation on Climate Change:
Outcome Document

» The meeting was attended by more than 120 officials
from Arab States and senior representatives from
national, regional and international institutions and civil
society organizations representing a range of sectors and
stakeholders in the region.

» The meeting resulted in the development of an outcome
document that consolidates regional views on climate
change priorities based on the experiences at the national
and regional levels to advance climate action within the
context of the 2030 Agenda for Sustainable Development.

» The key messages in the outcome document will be
conveyed to the 2019 sessions of the Arab Forum for
Sustainable Development and High-level Political Forum
on Sustainable Development.

UNITED NATIONS E
(= :‘_'_a: e n .
— ' Em ASDEDIIWG
It 27 Meerchy 21
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Ecenomic and Social Commizzion for Western Asis (ESCWA)

FEGIONAL CONSULTATION ON CLIMATE CHANGE FOR THE 2019
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BEIRUT, 11-22 MARCH 201%
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2019 Arab Regional Climate Change Consultations

13 o

Regional Climate Change Priorities =
9 WATER

ACTION DECADE
2018-2028

GREEN
CLIMATE

WWWw.unescwa.org/events/regional-consultation-climate-change-2019-arab-forum-sustainable-development-and-high-level



2019 Arab Regional Climate Change Consultation:

Key messages

Technological
Innovation

» Improving research and innovation in the Arab region to adapt technologies to our
challenges.
» Enhancing research, development and innovation in sustainable energy and

environmental technologies and services, and diversification of the Arab region’s energy
mix

» Dedicating public policies and providing incubation, financing and incentives for
entrepreneurs to scale up innovation.

» Promoting regional cooperation and public-private partnerships (PPP) for investment and
trade in cleaner, more efficient technologies, goods and services.

» Promoting climate-resilient agriculture technologies that can effectively reduce climate
change and disaster risks through an integrated approach.

» Investing in information and communication technologies (ICTs) and frontier
technologies (drones, GIS, artificial intelligence, remote sensing, etc.) to enhance climate
resilience.

» Transfer, adopt and localize green technology in the fields of environmental protection,
resource conservation and other socioeconomic areas for sustainable development.

» Harnessing the valuable heritage offered by indigenous knowledge, local practices and
technologies.




2019 Arab Regional Climate Change Consultation:
Key messages

» Design capacity-building programmes as a long-term, demand-driven process, with focus on
engaging women and youth.

» Strengthen the capacity of national decision makers and policymakers for negotiations, access to
climate finance and addressing interlinkages between climate-sensitive sectors.

» Develop the capacity of Arab institutions and professionals in climate change assessments,
adaptation resources and databases available in the region, such as the RICCAR.

» Strengthening capacities in national and regional multi-hazard early warning systems and disaster
risk management, through emergency preparedness plans that include public participation.

» Establishing Linkages between national disaster loss databases and the Sendai Framework
monitoring system to enhance resilience efforts in the region.

» Arab meteorological, climatological and hydrological centres should facilitate the free exchange of
data to support climate change analysis and research.

» Empower national climate change committees, including through on-the-job training.

» Indicators should be adapted to the systems of the future, including monitoring, evaluation and
development of new indicators that reflect the interlinkages between water, food, energy and
climate.

» Empower and raise awareness of civil society, NGOs, schools, universities and the media for climate
action.




Tunisia

‘Warming Stripes for Tunisia from 1901-2018

Morocco

Warming Stripes for Morocco from 1901-2018

#ShowYourStripes

Warming Stripes for GLOBE from 1850-2018

Egypt

Saudi Arabia

‘Warming Stripes for Saudi Arabia from 1901-2018

Oman

Warming Stripes for Egypt from 1901-2018 Warming Stripes for Oman from 1901-2018

Graphics and lead scientist: Ed Hawkins, University of Reading; AR6 contributing author

Data: Berkeley Earth, NOAA, UK Met Office, MeteoSwiss, DWD.
Released: 17 June 2019



Thank you

Special acknowledgement made to Phil Graham (SMHI), Ihab Jnad (ACSAD) and Marlene
Tomaszkiewicz (ESCWA) who led preparation of the RICCAR integrated assessment outputs,
and UNDRR for their work on disaster loss databases, within the context of RICCAR
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