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! Regional Initiative for the Assessment of the Impact of I

i Climate Change on Water Resources and
Socio-Economic Vulnerability in the Arab Region
(RICCAR)

Objective
- h
Drought Preparedness is a central component of
Climate Change Adaptation in the Arab Region

The Regional Initiative aims to provide a common platform for
addressing and responding to climate change impacts on
freshwater resources in the Arab region by serving as the basis

for informed dialogue, priority setting and policy formulation
\ on climate change adaptation at the regional level. /




" RICCAR: UN-LAS Regional

[

Mandates

J

Change (Dec 2007) - adopted by Council of
Arab Ministers Responsible for the Environment
(CAMRE); first joint Arab statement on Climate Change

ESCWA 25t Ministerial Session [

Resolution on Climate Change (May 2008)
- called for the preparation of an assessment of
socio-economic vulnerability caused by climate
change impacts on water resources (Sana’a).

Arab Summit for Economic and Social

Development (Jan 2009) - accepted the
preparation of project to assess impacts of climate
change on water. [

Arab Ministerial Water Council (AMWC)

(July 2010) - approved the IWRM project brief
submitted by LAS & ACSAD called “Assessment of
Climate Change Impacts on Available Water
Resources in the Arab Region” based on UN-LAS
Regional Initiative concept note prepared based on
RICCAR EGM#1 outcomes.

= Arab Ministerial Declaration on Climate |:I$>

b

- Establish studies and research centers for climate
change in the regions of developing countries,
including the Arab region. These centers should be
concerned with examining impacts and challenges

1. Requests the (ESCWA) secretariat to prepare

| an assessment of the vulnerability to climate

change of economic and social development in the
region, with particular emphasis on fresh water
resources;

1- Build a regional integrated database
electronically connected with international and
global databases in an interactive manner in order
to continuously update it and connect it with GIS to
be able to follow-up the development in climatic
trends in the Arab region;

2- Application of regional climate models in the
Arab countries to improve its performance and
accuracy;

| 3- Assess the impact of CC on several sectors

including biodiversity, agriculture, food
security, land use, forestry, water resources,
population and human settlements, and social
economics, specifically on agricultural
production, drought, decertification and on

sustainable development in general;




UN-LAS Coordination M:ecﬁanisfms:_fé)r I?ICCAR

[ Coordination Mechanisms ]

UN-LAS 9th Sectoral Meeting focused on

Climate Change (June 2009) - called for UN-
LAS joint action on vulnerability studies to assess
climate change impacts on water, land, drought,
desertification, biodiversity, health and agriculture.

Regional Initiative Core Group (Oct 2009) -
UN-LAS core partners established group following 15
expert group meeting (Oct 2009); Annual EGMs.

Regional Coordination Mechanism/
Thematic Working Group on Climate Change
(Nov 2010) - Initiative adopted & reported on as a
joint UN-LAS inter-agency initiative by UNEP.
AMWC: Ministerial Council, Executive Bureau,
and Technical Scientific & Advisory Committee

(June 2011, Jan 2012, June 2012, Jan 2013, June
2013) — Receives updates on RICCAR by ESCWA.

Arab Permanent Committee for

Meteorology/Climate & Climate Change Sub-

Committee (Jan 2012, March 2012, March 2013)
— Endorsement of RICCAR; follow-up via APCM.
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RICCAR: Mapping Inter-Agéncy Support

Arab Permanent .. : : Gl
griculture
Committee for | Arab Ministerial Water Council | b i)
Meteorology Climate Change Impact on Water Resources Project
ACSAD

UN-LAS Board
Regional Initiative for the Assessment of the Impact of Climate

Change on Water Resources and Socio-Economic Vulnerability
in the Arab Region (RICCAR)
/ SIDA-Funded Project: \ - ~ /GIZ Project: \
Assessment of the Impact of Adaptation to
Climate Change on Water Resources UNU Climate Change
and Socio-Economic Vulnerability in | Info Hub in the Water
the Arab Region - J Sector in the
includin .
Data Rescue,_RCM, RHM,gExtreme Events & MEI\llnﬁuE\)ifglon
Regional Knowledge Hub Vulnerability Tools &
LAS, ESCWA, ACSAD, AEHER g U
SMHI, WMO, UNISDR With RS, =SCWA,
EStab“Shmentl of Nationa lF,Z\O Water
Support to AL URC L) Communications & - Scarcity
Met Offices ystem(s) ,, ' initiative

(tbc)
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RICCAR Implementation Framework

4 Pillars .\

Baseline Review & Knowledge Management
including climate and hydrological data collection and rescue

2

s

Integrated Assessment A
N ([ p
Climate Change - Climate Change
Impact Assessment Vulnerability Assessment
J \ )/

2

Capacity Building & Institutional Strengthening

for Water Ministries, Meteorological Offices, Arab Research Centers

Awareness Raising & Information Dissemination




Pillar 1: Knowledge Base
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Hub
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Integrated
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Vulnerability
Hotspots

Outputs from
Regional

Password Protected Climate Models

Access to RCM Codes

Links to other
Knowledge Tools



Data Collection, Data Rescue, Databases

WMO-led
Climate Data Rescue
Sub-Regional Training Workshop
(Amman, June 2013)

Climate and Synop Weather Stations ACSAD Climate Database
Daily, Monthly (1837-2010)
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Land Surface Stations:

Monthly Air Temperature Dataset
(GHCN, HadCRUTEMPA4):

Total of 227 stations of which &
77 stations with incomplete records Ly
(red colors) thus not used in IPCC AR4
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Compiled by ACSAD. L . : . .
ACSAD SIDA-ESCWA Project Progress Report Distributed cllmate' observmg stations in the
Arab/MENA Domain — Compiled by ACSAD

March 2012 (pg.6)
ACSAD SIDA-ESCWA Project Progress Report / March 2013 (pg.5)




The Integrated
Assessment Model

Representative Step1 Step2 Step3 Step4d

Concentration
Pathway

(RCP) - GCM RCM  RHM - VA

The Arab Region

Impact Vulnerability
Assessment Assessment

Step 1: Global Climate Modeling using General Circulation Model
Step 2: Regional Climate Modeling

Step 3: Regional Hydrological Modeling

Step 4: Vulnerability Assessment

Step 5: Integrated Mapping




Impact Assessment Compfori_e{nt

General Circulation
Model GCM)

Regional Hydrological

Different Model (RHM)
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Special Report on Emission Scenar os.\(SRES)
SRES Scenarios used in IPCC AR4 (2007)

century

more efficient technologies.

Exploitative
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Globalized

*Rapid economic growth,
*Global population peaks in
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‘Representative Concentration Pathways (RCPSs)

New basis for Climate Modeling & IPCC Projections for AR5
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From Dr. Rupa Kumar Kolli, WMO
Presentation to RICCAR EGM #2 (Beirut, 2010)




Regio

1al Climate Modeling:

Establishing an Arab/MENA-CORDEX D(fmai\n
CORDEX: COordinated Reglonal cllmate Downscallng

Arab/MENA-COREX
Domain sets the
limiting boundary
conditions for regional
climate modelling

Domain approved by

CORDEX in June 2012.

SMHI conducted
Sensitivity Analysis &
set up Domain in
consultation with
ACSAD, UNESCO,
KAU, KAUST, ESCWA

Domain covers
headwaters of Nile &
Indian Ocean effects

Comoros may be
covered in own map.
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Arab Dnmaln

180" 210° 240" 270" 300° 330" 0° 30° B60' 90° 120° 150° 180"

* Arab Domain shown here only for illustrative & comparative purposes; domain is larger

lllustration adapted from Giorgi et al., 2009, p.178, as drawn from collective
CORDEX effort displayed at: http://www.meteo.unican.es/en/projects/ CORDEX.
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Domain Essential Description: Minimal Variable Requirements
Climate Variables IPCC: Global Climate Model Output Fields |CORDEX: RCM Output Fields
Atmospheric [Surface |Air temperature « Surface skin temperature Same as GCM output fields
(over land, - Near-surface (2 m): air temp, daily-max daily-min
sea and ice) Wind speed and direction |+ Eastward winds & Westward winds Same as GCM output fields
+ Near-surface winds (10 m)
Water vapour/ « Water evaporation flux from canopy, humidity Same as GCM output fields
Precipitation - Precipitation & Convective precipitation
« Snowfall & Atmospheric water vapour content
Pressure « Air pressure on the ground surface & sea level Same as GCM output fields
+ Surface downward stresses due to wind
Radiation budget + Sensible & Latent Heat Flux Sensible & Latent Heat Flux
« Upward/Downwelling heat fluxes Downwelling &Upward heat fluxes
+ Heat flux corrections & Prescribed heat flux Duration of sunshine
Upper-air: |Not applicable « Atmospheric boundary layer thickness (meters) Same as GCM output fields
gﬁgt;%;ﬂie) Air temperature + For each specified pressure elevation At 850 hPa, 500 hPa, 200 hPa
Wind speed and direction |+ For each specified pressure elevation: Eastward and Westward winds
Eastward and Westward winds, geopotential height |200 hPa: geopotential height
Water vapour/ « For each pressure elevation: cloud parameters (area |e Specific Humidity
Precipitation fraction, ice content, water content) « Total Cloud Cover
o Column Ice Water and Vapour
Radiation budget + Heat fluxes incoming and outgoing (long wave and |e Flux at the top of the atmosphere
shortwave)  Outgoing long-wave&Short-wave
Composition + Mole fraction of ozone in air Not specifically required
« Concentration of sulphate aerosols (NOx, SOx)

Terrestrials

Sources: ESCWA (20) based on
GCOS (2011), IPCC (2009) and WCRP (2004)

Surface runoff, snow (area fraction, amount, melt flux)
Glaciers (land ice area fraction)

Permafrost (soil frozen water content)

Soil moisture (content, content at field capacity,
content of soil layer, root depth)

« Surface runoff, Snow (Area
fraction, amount, depth, melt)

« Permafrost (Soil frozen water
content)

« Total moisture content




“Regional Hydrological Modeling (RHM):

For enhanced understanding of water-related impacts

Feeding RCM outputs RHM Incorporates:
into Hydro Models (HM) RCM Outputs
Elevation Data (DEM)
CORDEX Land Parameters
: . Hydrological data on surface water
R | Cl Model ) rolo
egional Climate Mode Hydrological data on groundwater
Outputs
— : Regional Hydrological Model (RHM)
' Hydrologic Stations: Air Temperature and pressure at Surface, Surface
At m O S p h er I C E\fapotragnspitra:ion, Prec;rpitai‘ziont(rain & s:ow) t
(Su rface & U p per AI r) Surface: Runoff, Flow (into/out of), Snow amount, snow Melt, Soil Moisture
+ Content
. Groundwater: Flow in & out of grid-cell.
Terrestrial s
) Calibration
Two ODtI ons: k Basin-Centered Hydrological I\;I.odel (BHM)
. Groundwater: water table, Change in Groundwater Level,
RCM to Re Ion al H M Groundwater Infiltration Rate, aqguifer safe yield, Seawater
or >1ntrusion, Salinization
RCM to Bas | n HM iur:jacci:- S:il moisture, runoff, Crop Water Demand, Agricultural
— roductivity




Vulnerability Assessment |

Socio-Echomic

Primary Change on W
Impact Resources e

BioPhysical

Integrated Mappin?fbrk- :
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Secondary Human
Impact Activities

Impacts of Cli

Water
Resources

Regional Impacts
of Climate Change
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Vulnerability Assessment Framework

[ Exposure } [Sensitivity}

o

(" )

Adaptive
Impact C :
: J apacity
A4 A4
4 )
Vulnerability
U )

[Adopts IPCC Approach to VA using ] [ Different from DRR Approach to VA ]
RCMs for Impact Component based on Hazard & Risk Analysis
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Integrated Mapping for
Vulnerability Assessment

Identification of Vulnerability
Hotspots

Overall
Vulnerability Map

Human
Activities

©

Impacts of Climate
Change on Water
Resources

2

Population Density

Prlmary Impact
Crop Water Demand

-+

Secondary Impact

Groundwater Level




Incorporating Extreme \fen\ts

Floods Droughts
e Coastal flooding e« Regional/sub-regional Ciimate
« Wadi flooding e Cyclical g

v/s
e Urban flooding/ ¢ Duration Human
stormwater drainage Displacement

Action or
Inaction

> “In Ar Raqqgah (Syria), many displaced farmers
talk about wells running dry, and turning polluted.

» “My uncle’s well used to be 70 meters deep, now it's
130 meters and now the water became salty, so we
closed it down,” said Khalaf Ayed Tajim, a stocky
sheep herder and farmer who heads a local collective
for displaced northerners. He left his native village 60

Tropical Cyclone Gonu: miles from here when half of his herd died off and his

Oman (2007) _ fields dried up, and_now lives in a concrete bunker

gﬁ'f;ranMa ggtezlfeégtr/] (:EeszauaagoeiO) Yvith his 17 children, two wives, and his mother.” - ”

102-106 The Earth is Parched where Syrian Farms Thrived”,

NYT, 13 Oct 2010




Pillar 3:

Regional Workshops / EGMs

RICCAR Expert Group Meeting #3:
Set-up of Regional Climate Modeling Approach

Participants

RICCAR Partners &
Arab Water Ministries
(senior staff)

Arab Met Offices

Workshop on Projection/Prediction and
Extreme Events Indices in the Arab Region

Arab Water Ministries
(technical staff)

RICCAR Partners &
Arab Water Ministries
(senior staff)

Regional Workshop on Applications and
Analysis of Regional Climate Models

RICCAR Expert Group Meeting #4.:
Set-up of Regional Modeling Ensemble &
Working Groups

Inter-ministerial
(planning, interior, env)

National Workshops for Disaster Losses
Inventories (Tunisia, Morocco, Yemen, Jordan)

Sub-Regional Training Workshop on Climate  Jordan, Palestine,

Date Rescue & Digitization Yemen. KSA
Met Offices

Regional Workshop on Linking Arab Water
Ministries

Regional Climate Model Projections to
Hydrological Models

RICCAR Expert Group Meeting #5:
Preliminary Findings of the Regional Climate
Models covering the Arab Domain

(technical staff)

Arab Water Ministries
(senior staff)

ESCWA,
UNEP, LAS

WMO

SMHI,
ACSAD

ESCWA,
UNEP, LAS

UNISDR

WMO

SMIH,
ACSAD

ESCWA,
UNEP, LAS,
SMHI, WMO,

ACSAD,

UNISDR

Date

6-7 July 2011
Beirut

13-16 March 2012
DMN, Casablanca

2-4 July 2012
Beirut

5-6 July 2012
Beirut

September 2012
— April 2013

11-13 June 2013
JMD, Amman

26-28 June 2013
Beirut

December 2013
(tbc)



Casablanca
Workshop resulted
In preparation by

participants &
publication of
peer-reviewed
journal article in
Int’l Journal of
Climatology on
climate indices In
Arab region

(WMO ETCCDI
Approach)
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Changes in extreme temperature and precipitation
in the Arab region: long-term trends and
variability related to ENSO and NAO

M. G. Donat,*** T. C. Peterson, M. Emr!et.“-' A D. King,™" M. Almnz.n_:mi,' R. K. Kolli2
Djamel Em:cha'f," Anwar Yousuf Al-Mulla,' Abdourahman Youssouf Nour! Ahmed Attia Aly,"

Tamer Ali Ali Nada® Muhammad M. Semawi,' Hasan Abdullah Al Dashti™ Tarek G. Salhab,®
Khalid I. El Fadli,” Mohamed K. Muftah.” Sidaty Dah EidaF Wafae Badi,? Fatima Driouech,d
Khalid El Rhaz 3 Mohammed J. Y. Abubaker” Ayman S. Ghulam. Amani Sanhouri Erayah '

Maher Ben Mansour," Walmd 0. Alabdouli,” Jemie Salem Al Dhanhani,™
and Majed N. Al Shekaili,*
* Climate Chanpe Research Centre, Lniversity of New Sowh Waler, Syaleey, Aantraliz
& ARC Cemtre of Excellence for Climste Syriem Science, Untversity of New South Waler, Sydnry, Auriralia
© MOAA 't Nations! Climaiic Daie Cenfer, Askeville, NC, USA
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This stsdy ines the banges in climate extremes in the Amb region with regard o loag-lerm rends and
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across the rogion. This is ovidont in the increased froquencics of warm days and warm nights, higher cxtrome kemporatuns
values, fewer cold days and cold mights and shorer cold spell durations. The warming trends scem 1o be particulady
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and temporal voriability; the trends are g Iy bess xi . in the wesiern part of the Amb region, there
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of low significance.

We also find some relationships between climale extremes in the Arb region and cerain promicent modes of variability,
in particular El Nifio-Soumhern Oscillation (ENS0) and MNarth Atantic Oscillaion (NACY). The relationships of the climate
cxtremes with NAD are stranger, in general, than those with ENSO, and anc particularly strong in the westorn part of the
Arab region (closer io the Atlantic Oocan). The relationships with FNSD are found to be more significant iowands the
casiom part of the arca of study. Copyright & 2013 Royal Meicomological Socicly

exy worns  climate extremes; climate change; cheervafions; empembune; procipitation; ENSC; NAD

Recetved 31 July 2012; Revised 12 March 2013; Accepied 15 March 2013

* Cormespasdence in: M. G. Donat, Climste Change Rescasch Ceatre, Usiversity of New South Wales, Sydncy, Australia
E-mail: m.domal & unsw.sde au

Copyright © 2013 Rayal Melsorological Society



Pillar 4:

Awareness Raising & Information Di-sée alnation

Objectives

v Raise public
awareness on
climate change
phenomenon
and encourage
the participation
of local civil
society to face
it.

v'Provide tools to
present
simplified key
messages to
targeted
stakeholders on
the findings.

Activities Completed

v Brochure

v Website
www.escwa.un.org/RICCAR

v Integrated Assessment
Methodological
Guidance Document
Doc#: E/ESCWA/SDPD/2011/1

ASSESSING THE IMPACT OF

CLIMATE CHANGE ON WATER RESOURCES
AND SOCIO-ECONOMIC VULNERABILITY
IN THE ESCWA REGION:

A Methodological Framework
for Parseeing an [ntegrated Assessment

Activities in Progress

0 Regional Knowledge Hub

O National Disaster Inventories
O Technical Docs/Policy Briefs
O Integrated Mapping Tool

Linkages to Regional Projects:

GlZ: ACCWaM

= UNDA Project: Strengthening
National Capacities of
Conflict-Affected Countries to
Manage Water Scarcity and
Drought

= UNDA Project: Developing the
capacities of the Arab
countries for climate change
adaptation by applying IWRM
tools

= FAO Water Scarcity Initiative

= WMO Global Climate Services




RICCAR | 1
mentation Partners 1...

R
Iﬁhs::.

Al © UNISDR

The United Nations Office for Disaster Risk Reduction

Uniled Mations - g%
Educational amtioions - UNITED NATIONS

4
Heand o < UNIVERSITY Deutsche Gesellschaft
Cultural Organization . fur Internationale
UNU-INWEH

Zusammenarbeit (GIZ) GmbH

Donors Research Institutes supporting RCM Ensemble
2, S* SWEDISH INTERNATIONAL DEVELOPMENT * Center of Excellence for Climate Change Research /
LS 1 COOPERATION AGENCY King Abdulaziz University (KSA)

ﬁ Federal Ministry » King Abdullah University of Science and Technology
| S KAUST ) (KSA)

» Climate Services Center (CSC) - Germany



Thank you!

Additional information on the Regional Initiative is available at:

www.escwa.un.org/RICCAR




