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IPCC WGII Sixth Assessment Report: Climate Change 2022
Part II on Impacts, Adaptation and Vulnerability (February 2022)

Observed Temperature Change Observed Precipitation Change

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/
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https://interactive-atlas.ipcc.ch/regional-information

Intergovernmental Panel on Climate Change:
IPCC Regions

Arab Region, Mashreq Region & Maghreb Region 
are not represented in IPCC reports

Northern coast of Egypt covered in different region than the rest of the country



RICCAR MENA/Arab Domain adopted by World Climate Research Programme / Coordinated Regional Climate Downscaling Experiment (CORDEX)

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

www.riccar.org

RICCAR was called for 
by the Council of Arab 

Ministers of 
Environment (CAMRE), 

and is overseen by 
Arab Ministerial Water 

Council (LAS) & 
Arab Centre for Climate 

Change Policies 
(ESCWA) with regional 

partners to inform 
science-based policy 

action on climate 
change since 2010



Mean Temperature projected to increase 2.6oC by mid-century and             
up to 4.8oC by end-century compared to reference period (1986-2005)
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Two RICCAR 
ensembles 
of regional 

climate 
projections 

for 
Arab/MENA 
Domain at 

50 km2

www.riccar.org

Business-
as-Usual 
Emissions 
Scenario

Moderate 
Emissions  
Reduction 
Scenario



Precipitation trends are largely decreasing until the end of the century, with 
some areas expected to exhibit an increase in intensity & volume of rainfall

6www.riccar.org

Business-
as-Usual 
Emissions 
Scenario

Moderate 
Emissions  
Reduction 
Scenario
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Extreme climate events indices

Extreme temperature indices Extreme precipitation indices

Index Full name Index Full name

SU Number of summer days 
(25oC+) 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

Region
Specific

www.riccar.org



www.riccar.org8

Mean change in SU40 for mid-century and end-century for ensemble of 
three RCP 4.5 and RCP 8.5 projections compared to the reference period

Business-
as-Usual 
Emissions 
Scenario

Moderate 
Emissions  
Reduction 
Scenario
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Mashreq Domain 
seasonal projections for 
six-member ensemble for 
SSP5-8.5 projections 
through mid-century 
compared to reference 
period (1995-2014)

Mean runoff change 
(mm/month) 

Opposing signals 
influence projected 
water availability leading 
to droughts and floods

Summer 
Months

Winter 
Months 

www.riccar.org

Water stress 
differs across 

regions & 
seasons
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Drought Extreme temperature Flood Insect infestation Landslide Storm Wildfire
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Number of natural disasters in the Arab region Number of people affected by natural disasters
(in millions)

Source: EM-DAT, CRED / UCLouvain (Belgium) Centre for Research on the Epidemiology of Disasters (CRED)

Frequency at Regional Scale Implications for People

Natural Disasters affecting People in the Arab Region: 
Water-related Disasters the Most Prevalent
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Natural disasters contribute to internal displacement, but 
Conflict remain key cause in the Arab Region

Internal Displacement Monitoring Centre IDMC), Norway

Conflict-induced IDPs peaked regionally in 2017 (4.9 million), 
while disaster-related IDPs that year totalled under 1 million 
(16% of IDPs in the region) and declined until 2020 flood events.

Disaster-induced IDPs 
due to natural disasters 
were pronounced in 2020 
reaching 31 million 
globally and 2 million 
regionally (42% of total 
IDPs in the Arab region).

However, the volume fell 
in 2021 to 24 million 
globally and 560 thousand 
regionally (22% of IDPs in 
the Arab region).  Share is 
increasing



Natural Disaster-related IDP: Share among Arab States

Internal 
displacement:
2017-present: 
Severe drought in 
Somalia
Annual seasonal 
flash floods in 
Somalia (Gu) and 
southern Sudan
IDPs in Syria due 
to natural 
disasters is limited
Yemen new 
hotspot

Internal Displacement Monitoring Centre IDMC), Norway



Flooding in Southern Sudan causes
internal displacement, loss of livelihoods & exacerbates conflict 

Sudanese/Horn of Africa Floods – Aug/Sept 2020 – State of Emergency
“Worst floods in 100 years” – affected est. 800,000 people

https://reports.unocha.org/en/country/sudan

Sudan: Flash Update
https://reliefweb.int/sites/reliefweb.int/files/resou
rces/OCHA%20flash%20update%20%236.pdf

Sudanese Floods – Aug 2013
“Worst floods in 25 years”

affected est. 530,000 people

https://erccportal.jrc.ec.europa.eu/getdailymap/docId/3428

Livestock 
loss



Floods happening each year. Frequency & Intensity impacts vulnerability
Need to move from Vulnerability to Resilience through Investments in Adaptation & Adaptive Capacity

August 2019July – Dec 2018

https://reliefweb.int/sites/reliefweb.int/files/re
sources/ECDM_20190829_Sudan_Flood.pdf

https://reliefweb.int/sites/reliefweb.int/fil
es/resources/Sudan_Humanitarian_Snaps
hot_A4_1_Dec_2018.pdf

https://reliefweb.int/sites/reliefwe
b.int/files/resources/Sudan_Floodi
ng_Snapshot_A4_19_Sep_2017.pdf

Sept 2018

Multiple Crisis contributing to vulnerability: 
 Climate
 Conflict
 Locust
 Loss of crops / livestock / livelihoods
 Currency devaluation
 Debt
 Political transition
 Pandemic

Adaptation needs  a
Whole-of-society Approach 

that goes beyond 
exposure & hazards

Aug 2016



•

Integrated Vulnerability Assessment

www.riccar.org



Adaptive Capacity: 
Dimensions and Determinants

Strengthen 
Adaptive Capacity 

for
Climate Change 

Resilience



Water Availability – Vulnerability Impact Chain



Water Availability 
Vulnerability

Exposure at
Reference Period



Water Availability 
Vulnerability

Adaptive Capacity



Water Availability 
Vulnerability

Mid-Century
(2046-2065)

RCP 8.5



Water Availability 
Vulnerability

End-Century
RCP 8.5



Water Availability 
for Crops 

Vulnerability

End-Century
RCP 8.5



Water Availability 
for People: 
Agricultural 
Employment 
Vulnerability

End-Century
RCP 8.5
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Financial Flows Not Responding to Adaptation Priorities

Above figures are for climate flows that are principally for climate.
For flows that are tagged as significant, adaptation on parity with mitigation

Articulated adaptation needs 
in Arab region are largely 

focused on water & agriculture
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Just & Inclusive Energy Transition

Energy Vulnerability in Arab States – fuels migration

 Energy for development needs: right to development / energy needed to achieve the SDGs and 
basic needs.  Climate change agreement aim to produce more with less GHG emissions (mitigation 
measures).  With sufficient availability and affordability, energy needed to create and maintain jobs 
possible; currently supports heavy industries/extractive industries. Transition will impact key 
economic sectors; labour migration outflows & inflows dependent on industry costs & revenues

 Shifting the energy mix: Energy efficiency initiatives and diversification of energy sources can 
create green jobs; could event generate labour migration inflows in new green industries

 Economic diversification by oil and gas producers: transition away from fossil fuels disrupts 
income and labour markets; transition to other sectors as well as labour migration outflows  
Reducing reliance of government income on exports reduces fluctuations in income and creates 
room for alternative sectors, that could create new job opportunities if expat labour force retrained.

Mitigation measures to achieve global climate goal may also contribute to labour migration.



26www.riccar.orgACCWaM
CORDEX-MENA Domain 

hosted by The Cyprus Institute
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Regional Knowledge Hub: Mashreq Domain Portal

www.riccar.org
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Regional Knowledge Hub: Arab Domain Portal

www.riccar.org
RICCAR projects freely available for 

download & analysis on request



Thank you

chouchanicherfane@un.org
www.unescwa.org 
www.unescwa.org/acccp
www.riccar.org
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