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Baseline Review & Knowledge Management
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Climate Change Climate Change

Impact Assessment Vulnerability Assessment
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Capacity Building & Institutional Strengthening
for Water Ministries, Meteorological Offices, Arab Research Centers
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Awareness Raising & Information Dissemination




Pillar 2: Integrated Assessmen
Methodological Framework

The Integrated
Assessment Model

Rapresaentativa Step1 Step2 Step3 Stepd
Cancentration

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
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CORDEX: COordinated Regional climate Downscaling EXperiment
> Arab/MENA-COREX — —

Domain sets the 3 L i — tour -

limiting boundary it o , : & Jj\.uuﬂ_j d\AAj\ .J\.Ac;\

conditions for regional Ny ' | iy ) _ < -

climate modeling B 3 £ i R k_ILA.L:.\AM e .J.J.Jaj\
» Domain approved by o T o [t SR, . £

CORDEX in June 2012. | , @8 w“\ PR ek 8 o Sy | gSaal aLLS|

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

» Domain covers
headwaters of Nile &
Indian Ocean effects

» Comoros to be covered * Arab Domain shawn here only for ilustrative & comparative purposes, domain is larger
in own map. llustration adapted from Giorgi et al., 2009, p.178, as drawn f i 1
ustration adap rom Giorgi et al., 2009, p.178, as drawn from ¢ F I A b D
CORDEX effort displayed at: http:/fwww.meteo.unican.es/en/projec I na ra omal n

CORDEX ARAB DOMAIN | 0.44° (50 km)
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* Regional Hydrological Modeling (RHM

\
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General Circulation Maodel [GCW)
{300 km x 300 km):

OwerLand and Ocean: Air tem peribuse aned prossase, Wind
peed and direction, huridity (specific, relztive], I'nec oitation
i B s, numier of sunmy § cloudy days, iver discharse
runnfE, snil mmsistuee, Fieth Badiotian Busget, Cenne, Aemsols,

Ocean: salinity, 5=a level, %oz s, Currants, Gozan Laysring,

Terrestrials: River dischirge ¢ S rbace Bunet, Soows cover,
iz|zziers and ice ceps, 'errnafrost, Soll moisture, Vegetstion

Repional Climate Model [RCM )

/ RHM Incorporates:

» RCM Qutputs

+ Elevation Data (DEM)

- Land Parameters

« Hydrological data on surface water

» Hydrological data on groundwater Y,

150km x 50km or 25km x 25km ) [

Qwer Land and Qoean: Air ternperaure 302 prassre,
Wind sprod and directon, humidity (specilic,
relative). I'racipitazion (wain & o, river dizcharae §
et sail modsture, numoer of senmye  cloudy days,
Aaroanls

@ Terrestrials: Kivar discharge / surface Hunoff Srow
cover, 50| meisture, Vesstation

Two Options: N

RCM to Regional HM
or

\ RCM to Basin HM

>Flegiu nal Hydralogical Model (RHM)

Hydralogic Stations: Air Teir perature and prassore at Surface, 5uface
Evapotranspization, Frecpitation {wain & snow)

Surface: Aunall, Flawe (istafaul of], Seaw ameannl, s e, Sail daishieg
Contans

Groundwater: Flowein & nut of gric a0l

‘-I
‘l
% Calilmation

"‘i

kY
L
Basin-Centered Hydrological Model (BHMW]

Graundwaler: water Lable, Changs n Groundwater Level,

nbrusion, Salioization

>':r|:-undwalm i bration Rats, aquilar sala yisle, Seawaisr

Surlace: soil moisturz, runoll, Crop \Watsr Demand, Agricultusal
Froduct vty

Mode Plein écran
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Representative Concentration Pathways
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Average temperature change DBS 1980-2009 2046-2065 1986-2005 rcp45 (Annual mean)
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Average temperature change DBS 1980-2009_2081-2100_1986-2005_rcp85 (Annual mean)
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Table 10: Various npes of agraforesny systams Precipitation diesge DBS 138100 _BIEL2100_1

Un- irrigated ag
Forest tress often pl
Eucalypts are exclud

Climate Change Adaptation in Agriculture, Forestry & Fisheries by Applying

Pz L oo o ] ¥ Integrated Water Resources Management Tools

Fig. 13: 3-dimenional water resources
planning in WEAP.
Source: http:iwww.bgr bund de Geomaph
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Exeellentmetod o Mational governments can use remote sensing data, in order

e avaided nat fo hart they will adopt, or how to tackle national jssues regarding a

Agroforestry sysh useful information from remote sensing images, when in

amimals status and how to deal with problems.

The tree | bush Remote Sensing and Geo-Information Technologies could be Fig. 4 Procipitation changes (in mm/nonth) expect

3 — Menitoring Crop Status: Plans have 3 particulsr way to data recorded during the period 1956 to 2003, (So
plant is swessed, it usually expresses certain visible symp Averape emperature chamge DES_1%8- 1000 20612000
human eye.

— Crop Yield Estimation: Having information on potentisl o
the farmer, but also for countries that heavily rely on a;
for the crops and also for income throngh exports.

— Crop identification: By observing the warious kinds of c1
fialds. Mapping of the boundaries of land parcels provides
Cadastral maps are usually ia a vector format and in this fo
rypes of data (ownership, crop rypes cultivated etc.). These o
to estimate how mmch land is used for agriculture, and ho

October 2015

crop.

Google earth &= 2 powerful tool for crop identification with its
inclnded in the sofrware which allow to digitize the polygons a1
“klm” which creates an integrated environment between it and

Prepared by ACSAD, Damascus, Syris
in cooperation with GIZ, Germany
= - e ACCWaM iz
Phots: Prin: (Lo

- Fig. 5: Changes in semparature (in °C) expected for
"CCA= Cumate Change Adaptation; **hawiiorn recorded during the period 1986 10 2003 (Source: R
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mperature>90th percentile
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| duration indicator : Annual count of
th at least 6 consecutive days when
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— ==
— e

- '—:.;-’:'-;-:; : Annual count when daily
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— minimum temperature>20°C
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-~ = Number of hot days> Annual number of days
_ when Tmax >35°C
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Medjerda RivrBasn,

| Medierda River Basin

ual count when daily Annual count when daily
Ximu| ) temperature maxnmum temperature
~ 0 ' e;cn-—-

1986-2005 2046-2065 2081-2100
RCP4.5 46 65 74 RCP4.5 7 16 21
RCP8.5 45 71 97 RCP8.5 5 15 38
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