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A HARSH ENVIRONMENT HAS SHAPED THE CULTURES IN THE REGION 

� Climate has shaped the cultures of Arab 
countries.

� The first:
Settlements in the world,Se e e s e wo d,
Farming communities, and
Cities
all began in this region, and all have

changed in response to a variable     
climate.

� For thousands of years people of� For thousands of years, people of
the region have coped with the
challenges of climate variability by
adapting their survival strategies to

But the message is clear: over the next 

adapting their survival strategies to
changes in rainfall and temperature.

The�Pyramids�in�Egypt

g
century this variability will increase and the 
climate of Arab countries will experience 
unprecedented extremes. 



In about 2200 BC, a temporary
climate shift created 300 years of
reduced rainfall and colder
temperatures, which forced
people to abandon their rainfed
fields in what is now northeast
Syria.
As people migrated to the south
or turned to pastoralism top
survive, whole cities were
deserted and covered in the dust
of drought .of drought .
(Weiss and Bradley 2001).



Climate change has already affected or will soon affect most 
of the 340 million people in the Arab region, but the roughly 
100 million poor people are the least resilient to the negative100 million poor people are the least resilient to the negative 
impacts from these changes

A�Bedouin�woman�uses�water�from�an�ICRC/SARC�water�truck.
©�ICRC�/�sy�e�00068



More Displacement and migration to Cities
70% will live in Cities by 2050

Reducing quality and urbanization cultureReducing quality and urbanization culture 



DROUGHTDROUGHT
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�� ThereThere isis mediummedium confidenceconfidence thatthat sincesince thethe

Major Key Massage Indicated in IPCC 2012

ThereThere isis mediummedium confidenceconfidence thatthat sincesince thethe
19501950ss somesome regionsregions ofof thethe worldworld havehave
experiencedexperienced trendstrends towardtoward moremore intenseintense andand
longerlonger droughtsdroughts inin particularparticular inin SouthernSouthernlongerlonger droughts,droughts, inin particularparticular inin SouthernSouthern
EuropeEurope andand WestWest AfricaAfrica,, butbut inin somesome
regionsregions droughtsdroughts havehave becomebecome lessless frequent,frequent,
ll ii hh ff ll lllessless intense,intense, oror shorter,shorter, forfor example,example, centralcentral
NorthNorth AmericaAmerica andand northwesternnorthwestern AustraliaAustralia..

�� ThereThere isis mediummedium confidenceconfidence thatthat
anthropogenicanthropogenic influenceinfluence hashas contributedcontributed toto
somesome changeschanges inin thethe droughtdrought patternspatterns
observedobserved inin thethe secondsecond halfhalf ofof thethe 2020thth

century,century, basedbased onon itsits attributedattributed impactimpact onon
precipitationprecipitation andand temperaturetemperature changeschangesprecipitationprecipitation andand temperaturetemperature changeschanges
(though(though temperaturetemperature cancan onlyonly bebe indirectlyindirectly
relatedrelated toto droughtdrought trends)trends)..



KEY MESSAGEKEY MESSAGE

““ therethere isis mediummedium confidenceconfidence thatthat droughtsdroughts inin MediterraneanMediterraneantherethere isis mediummedium confidenceconfidence thatthat droughtsdroughts inin MediterraneanMediterranean
willwill intensifyintensify inin thethe 2121stst century,century,
thethe 2020thth centurycentury simulationssimulations indicateindicate thatthat thethe ‘transition’‘transition’yy
towardtoward drierdrier conditionsconditions hashas alreadyalready startedstarted toto occuroccur andand hashas
acceleratedaccelerated aroundaround thethe turnturn ofof thethe centurycentury towardstowards thethe largerlarger
tt j t dj t d ff thth 2121 tt tt thth ii ll llratesrates projectedprojected forfor thethe 2121stst century,century, therethere isis alsoalso lowlow

confidenceconfidence inin projectedprojected futurefuture changeschanges inin dustdust activityactivity..,, ””

((MariottiMariotti etet alal..,, 20082008;; GiorgiGiorgi,, 20062006;; BenistonBeniston etet alal..,, 20072007;; PlantonPlanton etet alal..,, 20082008))..



STUDING�DROUGHT�HAZARD

Exposure and vulnerability to weather and climate events (drought in ourExposure and vulnerability to weather and climate events (drought in our
study) determine impacts and the likelihood of disasters (disaster risk).
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Projected Aridity Changes in the 21st Century. �j y g y
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Dai Aiguo 2010. “Drought under Global Warming “ . National Center for Atmospheric 
Research, Boulder, Colorado , USA , John Wiley & Sons, Ltd. DOI: 10.1002/wcc.81



Using�MODIS The�Moderate�Resolution�Imaging�Spectroradiometer
1999�2011

Producing�ADH�map�

Monthly�during�12�years�But�as�Africa��and�Mediterranean�countries���have�
different��climatic�zones�all�agriculture�seasons��will�be�analyzed��as�follows
1.�(12�months)�for��all�Africa�and�mainly�tropical�region),
2 (Winter Months �8 from Oct�May)

Monthly VCI Monthly�TCI

2.�(Winter�Months��8��from�Oct�May),�
3.(�Summer�Months��8�from�March�� Oct)��
4.�(Monsoon�Months�– 6�May�– Oct)�

+Monthly�VCI
Vegetation�Condition�Index

Temperature�Condition�
Index

=

Monthly�VHI
Vegetation�Healthy�Index

Drought Drought
Drought�Drought�

Intensity�Map�
Drought�
Frequency

Map

Drought

Variability�Map�

Agriculture�Drought��Hazard�Map

Drought�
Consecutive�

Map



Examples of Crop Calendar For The Studied Countries, after WFP 2011





Historical�Drought�Data



Drought intensity Map of Agriculture Season 2000/2010











AGRICULTURE�DROUGHT�HAZARD



Country High Moderate Slight No Change All Hazard High/Moderate Ranking
3 2 1 0 (1+2+3) (2+3) (2+3)

Class 7: very High coverage of  ADH  >85 %
Lebanon 15.16 24.67 49.79 10.38 89.62 39.83 3
Gaza Strip 9.69 35.09 44.82 10.39 89.6 44.78 3
Qatar 18.15 33.34 34.88 13.62 86.37 51.49 4

Class 6,  High coverage of ADH 75 – 85%
M 2 9 31 14 50 18 15 77 84 22 34 04 3Morocco 2.9 31.14 50.18 15.77 84.22 34.04 3
Kuwait 47.12 26.71 9.29 16.88 83.12 73.83 6
West Bank 3.8 19.96 57.23 19.01 80.99 23.76 2
Syria 19.87 30.02 29.9 20.21 79.79 49.89 4

Class 5, high to Moderate  Coverage of ADH 60-75 %g g
Tunisia 10.6 20.17 39.03 30.2 69.8 30.77 3
Iraq 21.95 27.31 19.61 31.12 68.87 49.26 4
Djibouti 9.08 38.74 20.51 31.67 68.33 47.82 4

Class 4,  Moderate  Coverage of ADH 45-60 %
Somalia 18.56 34.01 3.96 43.46 56.53 52.57 4

Class 3,  moderate to low Coverage ADH 30-45 %
Saudi Arabia 4.09 11.5 24.12 60.29 39.71 15.59 2
U. A. Emirates 0.14 6.69 32.85 60.31 39.68 6.83 1
Sudan 1.74 13.21 18.35 66.7 33.3 14.95 1

Class 2,  low Coverage of ADH 15-30 %
Yemen 1.87 11.8 15.79 70.54 29.46 13.67 1
Jordan 3.65 6.44 18.64 71.27 28.73 10.09 1
Algeria 3.34 9.41 12.77 74.49 25.52 12.75 1
M i i 1 03 9 61 14 13 75 23 24 77 10 64 1Mauritania 1.03 9.61 14.13 75.23 24.77 10.64 1
Oman 0.18 3.4 15.85 80.58 19.43 3.58 1
Libya 0.6 2.86 13.34 83.2 16.8 3.46 1
Egypt 0.89 3.09 11.92 84.09 15.9 3.98 1





NDVI�and�Rainfall�Variability�over�years

Points Selected to Study the Relation
between NDVI and Rainfall in Areas
Affected by ADH on Rainfed Cropland
Areas in the Horn Of Africa.









Slope threshold fitting of the NDVI vs. annual rainfallSlope threshold fitting of the NDVI vs. annual rainfall

Optimal breakpoint of X (BPx) : 692 mm

There are two regression equations:

When rainfall is smaller than 692 mm:  NDVI = 0.000843 rainfall + 0.112

When rainfall is greater than 692 mm:  NDVI = 0.695



The�Spanish�Scientific�Research�Council�(CSIC)�developed�C++�

The�standard�precipitation�evapotranspiration�index�(SPEI)

program�used�for�calculate�SPEI�which�is�available�to�download�
from�(http://digital.csic.es/handle/10261/10002 ).�

The climate data used as input to the program downloaded from 
climate research unit (CRU) with version TS3.1 dataset (available 
at http:// badc nerc ac uk/data/cru/) with a spatial resolution ofat http:// badc.nerc.ac.uk/data/cru/), with a spatial resolution of
0.5°. A C++ 

following the classical approximation of Abramowitz and Stegun (1965):g pp g ( )





Calculating Monthly SPEI for Arab Region
d

Calculating�Monthly�SPEI�for�Arab�Region
Total�period�50�Years,�According�to��
Agriculture�Seasons,�6�,�9�and�12�

End�August
2013

C l l d l i d d h E dCalculate�trend�analysis�to�understand�shape�
of�trend�

End�
September

2013

Work�with�CIMA�in�Savona�for�producing�
Global Map

End�March
2014Global�Map 2014



Climate change prediction for Turkey: 
Changes in snow water equivalent (in mm) 
affecting Euphrates and Tigris basins 













ARIDITY�CHANGES

20092009  --  20002000

20392039--20302030

ACSAD�result�for
Agriculture�Drought�

Expected�AridityExpected�Aridity
Drought�Drought�Severity�Index�PenmanSeverity�Index�Penman––
MonteithMonteith method�(scmethod�(sc��PDSI�pm)PDSI�pm)

Dai Aiguo 2010. “Drought under Global Warming “ . National Center 
for Atmospheric Research, Boulder, Colorado , USA , John Wiley & 
Sons, Ltd. DOI: 10.1002/wcc.81
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Source:�ESA�2009









LAND�DEGRADATION

LAND DEGRADATIONLAND DEGRADATION











AREAS�AFFECTED�BY�LAND�
DEGRADATION AND DROUGHTDEGRADATION�AND�DROUGHT





Country
Total Affected 

Population Level of Affection

population Total Highly Moderately Slightly
Person Person % % Person % Person % Person

more than 75 %
Gaza Strip 1710257 1631699 95.4 23.1 394595 37.3 637533 35.1 599571
Lebanon 4140289 3659245 88.4 14.9 615930 23.7 980977 49.8 2062338
Morocco 32309239 28489205 88 2 3 4 1084323 25 6 8279726 59 2 19125155Morocco 32309239 28489205 88.2 3.4 1084323 25.6 8279726 59.2 19125155
Kuwait 2646314 2182391 82.5 38.7 1024692 30.2 799656 13.5 358043
Qatar 1951591 1604689 82.2 11.7 228063 35.1 685045 35.4 691580
West Bank 2622544 2155328 82.2 3.1 80084 20.6 539562 58.6 1535681
Syria 22530746 18154031 80.6 20 4511188 32.2 7256524 28.3 6386319

50 - 75%
Iraq 31129225 22414138 72 22 6848353 29.5 9185593 20.5 6380192
Djibouti 774389 546459 70.6 9.1 70750 41.7 322737 19.8 152972
Algeria 35406303 24702390 69.8 8.4 2968549 24.4 8649945 37 13083896
Tunisia 10732900 7489320 69 8 11 1177323 21 2255575 37 8 4056423Tunisia 10732900 7489320 69.8 11 1177323 21 2255575 37.8 4056423
Jordan 6508887 3940650 60.5 6.8 444253 11.7 759343 42.1 2737054
UA Emirates 5314317 2876597 54.1 0.1 6651 12 640022 42 2229925

25�� 50%
Sudan 34206710 16755837 49 3.7 1277099 21.1 7201304 24.2 8277435Sudan 3 06 0 6 5583 9 3 099 0 30 8 35
Somalia 10085638 4763780 47.2 14 1408350 28.9 2913056 4.4 442374
Mauritania 3359185 1449593 43.2 2.7 89834 19.1 642136 21.4 717624
Saudi Arabia 26534504 11026083 41.6 3 790694 12 3174464 26.6 7060925
Yemen 24771809 10145643 41 5 1226404 17.4 4311169 18.6 4608071
Libya 6733620 2478479 36.8 4.2 280180 11.1 744411 21.6 1453888
Oman 3090150 977462 31.6 1.3 41180 6.5 200541 23.8 735742
Egypt 83688164 21387582 25.6 1.7 1417875 6 5023838 17.9 14945869



The Arab region has the highest reliance on external water resources; more than 65% of
the annually renewable resources originate outside the boundaries of the Arab region the
major rivers in the region are the Nile River, the Euphrates and Tigris Rivers and thej g , p g
Senegal River. All these challenges in the region lead to a complicated hydro�political
problem facing many Arab countries.



Agriculture Drought and Land Degradation in Arab RegionAgriculture Drought and Land Degradation in Arab Region 

Trans-boundary River’s Basin





Land Degradation  Map in 
Euphrates River’s Basin 



Land�Degradation��Map�in�Tigris�
River’s�Basin�





DROUGHT VULNERABILITYDROUGHT VULNERABILITY

the�literature�describes�the�relationship�between�
vulnerability�and�capacity�in�two�ways,�which�are�not�
mutually�exclusive�(Bohle,�2001�;�IPCC,�2001;�Moss�et�al.,�
2001�;�Yodmani,�2001�;�Downing�and�Patwardhan,�2004�;�
B k l 2005 S i d W d l 2006 G ill d 2010Brooks�et�al.,�2005�;�Smit and�Wandel,�2006�;�Gaillard,�2010�
):

1) Vulnerability is among other things the result of a lack of capacity1)�Vulnerability�is,�among�other�things,�the�result�of�a�lack�of�capacity.
2)�Vulnerability�is�the�opposite�of�capacity,�so�that�increasing�capacity�means�

reducing�vulnerability,�and�high�vulnerability�means�low�capacity.



Path�way�from�Hazard�to�Vulnerabilityy y



Main Steps  for Assessing Vulnerability could be Ordered as Follows:

Step 1: Assessing The Main Economical Capacity Characteristics of the Studied Countries.

Step 2: Assessing The Main Population Capacity Characteristics of the Studied Countries.

Step 3: Assessing The Main Land Use and Water Availability Capacities Characteristics of thep g y p
Studied Countries.

Step 4: Assessing the Main Water Availability and Water Use Capacities Characteristics of The
Studied Countries.

Step 5: Ranking Countries According to Their Overall Resilience Capacities.

Step 6: Identifying the most ADH Vulnerable Countries and describe their Degree of Affectionp y g g
by ADH in Rainfed Agriculture, Rangelands, Forestry, Land Degradation.



Step��1:�Assessing�The�Main�Economical�Capacity�Characteristics�of�
the Studied Countries.the�Studied�Countries.

Countries main economical capacity characteristics were selected for the study are:

EcA. GDP in Million US$.
EcB. GDP Growth rate.
EcC. NGI US$.
EcD Agriculture Share In GDP %EcD. Agriculture Share In GDP %.
EcE. Labor Force % in Agriculture.
EcF. Unemployment Rate %.
EcG. Below Poverty Line %.
EcH Agriculture value added perEcH. Agriculture, value added per

agricultural worker (USD) 2009-
1999.

EcI. Evaluation of the Value of Total 
Agriculture Production and FoodAgriculture Production and Food
Production Value (millions of  2004-
2006 in ($).

EcJ Change in crop production value 
per ha %per ha %



Step  2: Assessing The Main Population Capacity Characteristics of the 
Studied Countries

PoA. Mean Population Density 
person/Km2

Studied Countries.

PoB. People in working age (15-
64) years %.

PoC. Population growth rate.
PoD. Net migration rate: for each 

1000 person.
PoE. Females % of  Labour force 

i A i lt 2011in Agriculture- 2011.
PoF. Average Agriculture 

population Change 2011 -
2001%2001%.



Step��3:�Assessing�The�Main�Land�Use�Capacity�Characteristics�of�the�Studied�
Countries.

LuA Arable Area % from Total

LuB Change in Arable Areas 
1999 - 2009

LuC Permanent Crops Area % 
from Total

LuD Change in Permanent Crops 
A 1999 2009Areas 1999 - 2009

LuE Forest Area % from Total

LuF Change in Forest Areas 1999LuF. Change in Forest Areas 1999
- 2009



Step 4: Assessing the Main Water Availability Capacity Characteristics of The 
Studied CountriesStudied Countries.

WaA Total Renewable Water 
Resources cu km

W B F h t Withd lWaB Fresh water Withdrawal
Total Cu km/y

WaC Fresh water Withdrawal 
agricultural %agricultural %

WaD Fresh water Withdrawal per 
Capita Cu km/y





Vulnerability Classes to ADH

Vulnerability classes Countries
High to Moderate Vulnerability: moderate  coverage of ADH 
45-60 %, moderate severity and very Low to low  capacity

Somalia,

Moderate Vulnerability: high coverage of ADH 75 85% Morocco Syria andModerate Vulnerability: high coverage of ADH 75 – 85%,
moderate severity and moderate capacity

Morocco, Syria and

(Kuwait, has a very low vegetation 
cover).

M d t V l bilit hi h t d t f ADH T i i Djib ti d IModerate Vulnerability: high to moderate coverage of ADH
60-75 %, moderate severity and high to moderate capacity

Tunisia, Djibouti, and Iraq

Moderate to Low Vulnerability: very high coverage of  ADH  
>85 % high severity and very high capacity

Lebanon

(Q t h l t ti )>85 %, high severity and very high capacity (Qatar,  has a very low vegetation cover)

Moderate to Low Vulnerability: moderate to low coverage 
ADH 30-45 %, moderate to low severity and moderate to low 
capacity

Sudan,  Saudi Arabia and UAE ( UAE 
has a very low vegetation cover).

capacity

Low Vulnerability: low coverage of ADH 15-30 %, low 
severity and high to moderate capacity

Jordan, Yemen, Mauritania, Algeria, 
Libya, and Oman,

Low Vulnerability: low coverage of ADH 15-30 % low EgyptLow Vulnerability: low coverage of ADH 15-30 %, low
severity and low capacity

Egypt,



DROUGHT RISKDROUGHT RISK –– LOSSESLOSSESDROUGHT RISK DROUGHT RISK LOSSESLOSSES
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Affected�Population�in�Arab�Region

Total�
Affected�

Population Level�of�Affection

lpopulation Total Highly Moderately Slightly
Million�
Person

M.�Person % M.�Person % M.�Person % M�Person %

350 188 54 26 7 65 19 97 28



Country
HAZARD�COVERAGE�AND�
SEVERITY�in�%

AFFECTED�VEGETATION�LAND�USE

ADH� ADH� LD� LD�
Forest Rangelands Rainfed Total

coverage severity coverage severity
Forest Rangelands Rainfed Total

Lebanon 89.62 39.83 9.5 7.1 1.07 18.32 63.45 82.84
Gaza Strip 89.6 44.78 69.2 56.7
Qatar 86.37 51.49 45.9 13.3 0.41 0.09 0.5Qatar 86.37 51.49 45.9 13.3 0.41 0.09 0.5
Morocco 84.22 34.04 14.5 3.6 0.22 17.6 22.28 40.1
Kuwait 83.12 73.83 83 44.7 0.17 0.09 0.26
West Bank 80.99 23.76 37.5 26.2 22.04 47.52 69.56
Syria 79 79 49 89 63 1 51 6 0 23 16 77 19 64 36 64Syria 79.79 49.89 63.1 51.6 0.23 16.77 19.64 36.64
Tunisia 69.8 30.77 27.3 13 0.34 10.52 13.49 24.35
Iraq 68.87 49.26 64.1 51 0.02 13.43 8.29 21.74
Djibouti 68.33 47.82 82.2 69.3 19.69 0.05 19.74
Somalia 56.53 52.57 50.2 39.1 0.11 37.47 11.04 48.62
Saudi Arabia 39.71 15.59 68.7 28.9 0 0.47 0.14 0.61
U. A. Emirates 39.68 6.83 35.3 6 0.13 0.1 0.23
Sudan 33.3 14.95 47.4 26.7 0.61 16.05 7.1 23.76Sudan 33.3 14.95 47.4 26.7 0.61 16.05 7.1 23.76
Yemen 29.46 13.67 46.3 20.4 0 2.32 0.99 3.31
Jordan 28.73 10.09 29.1 9.3 33.2 25.13 58.33
Algeria 25.52 12.75 40.5 2.9 0.1 3.8 3.6 7.5
Mauritania 24.77 10.64 36.9 8.9 8.73 2.01 10.74
Oman 19.43 3.58 38 9.5 0.01 0.55 0.17 0.73
Libya 16.8 3.46 45.8 6.2 0.62 0.22 0.84
Egypt 15.9 3.98 47.3 10.7 0.1 0.23 0.33



AFFECTED  
AGRICULTURE AREASAGRICULTURE AREAS 



Country Duration Potatoes Wheat Maize Sorghum Millet Crops Total Losses
1999 2011

Million Million Million Million Million

CROP(S) LOSSES
1999-2011

Ton US$ Ton US$ Ton US$ Ton US$ Ton US$ Million Ton Million US$
MoroccoMorocco Million Ton 1.37 411.6 3.91 1171.64 1588.52

Million US$ -0.91 -271.61 -8.73 -2620.12 -2901.37
EgyptEgypt Million Ton 2.6 779.09 7.27 2182.11 2971.07

Million US$ -3.81 -1143.8 -3.93 -1177.73 -2329.27
AlgeriaAlgeria Million Ton 1 85 555 56 2 17 651 32 1210 9AlgeriaAlgeria Million Ton 1.85 555.56 2.17 651.32 1210.9

Million US$ -3.25 -974.34 -2.91 -873.87 -1854.37
SyriaSyria Million Ton 0.57 171.54 3.94 1183.34 1359.39

Million US$ -0.45 -136.34 -5 -1500.34 -1642.13
IraqIraq Million Ton 0.68 205.37 1.88 563.85 771.78

Million US$ -0.68 -203.43 -2.91 -872 -1079.02
Saudi ArabiaSaudi Arabia Million Ton 0.41 121.74 2.16 648.17 0.24 18.11 790.83

Million US$ -0.32 -97.2 -2.61 -782.98 -0.1 -7.8 -891.01
TunisiaTunisia Million Ton 0.34 100.85 1.27 379.83 482.29

Million US$ -0.16 -47.75 -2.22 -666.78 -716.91
LebanonLebanon Million Ton 0.43 128.85 0.14 41.19 170.61

Million US$ -0 55 -165 54 -0 02 -5 49 -171 6Million US$ -0.55 -165.54 -0.02 -5.49 -171.6
YemenYemen Million Ton 0.23 69.77 0.16 47.79 0.38 28.33 146.66

Million US$ -0.16 -49.24 -0.24 -71.79 -0.49 -36.4 -158.32
LibyaLibya Million Ton 0.24 72.91 73.15

Million US$ -0.33 -99.97 -100.3
JordonJordon Million Ton 0.13 38.77 38.9

Million US$ -0.17 -49.8 -49.97
SomaliaSomalia Million Ton 0.19 13.92 0.12 8.9 46.21

Million US$ -0.4 -29.9 -0.13 -9.99 -49.45
MauritaniaMauritania Million Ton 0.01 4.34 0.02 1.15 0.07 5.56 0.01 0.46 11.62

Million US$ -0.01 -3.58 -0.01 -0.62 -0.12 -8.99 0 -0.14 -13.47
OmanOman Million Ton 0 02 4 89 0 02 1 37 6 3OmanOman Million Ton 0.02 4.89 0.02 1.37 6.3

Million US$ -0.02 -5.47 -0.06 -4.41 -9.96
KuwaitKuwait Million Ton 0.02 6.84 6.86

Million US$ -0.02 -5.48 -5.5
TOTAL 9675.09 �11972.7



Erian 2013,����Estimated�Agriculture�(Crops�and�Rangelands)�
drough and�Land�Degradation�t�direct�and�indirect�losses��of�
aboutabout�………..

US$ 2 2 billion annuallyUS$�2.2�billion�annually�

during the period from 2000�2010during�the�period�from�2000 2010,�



“The�Arab�awakening was�driven�not�only�by�political�and�economic�
stresses but less visibly by environmental population and climatestresses,�but,�less�visibly,�by�environmental,�population�and�climate�
stresses�as�well.�If�we�focus�only�on�the�former�and�not�the�latter,�we�
will�never�be�able�to�help�stabilize�these�societies.”



O G i A ti itOn�Going�Activity



Drought��
GAR�13

GAR�15



1
Hazard LossesCorrelation�between�drought�

and�yield



2Characterizing�
Drought in different Land Cover ClassesDrought�in�different�Land�Cover�Classes�



a.�Drought�in�Dry�Lands





b.�Drought�in�Basins









ACSAD
ACSAD�is�a�specialized�Arab�organization�
working�within�the�framework�of�the�League�
of Arab Statesof�Arab�States�
with�the�objective�of�unifying�the�Arab�efforts�
which�aims�at

www.acsad.org

� develop�the�scientific�agricultural�research�in�the�arid�
and�semi�arid�areas,�

www.acsad.org

� help�in�the�exchange�of�information�and�experiences

� make use of the scientific progress and the modern� make�use�of�the�scientific�progress�and�the�modern�
agricultural�techniques�in�order�to�increase�the�
agricultural�production.��

The�Arab�Center�for�the�Studies�of�Arid�Zones�and�Dry�Lands�(ACSAD)�
established�in�Damascus,�Syria�in�1968.

The�Arab�Center�for�the�Studies�of�Arid�Zones�and�Dry�Lands�(ACSAD)�
established�in�Damascus,�Syria�in�1968.



ClimateClimateClimateClimate
ChangeChangeChangeChange

Estimation�of�crops�Areas�and�Productivity

Harmonization�and�Standardization�efforts�within�Arab�Countries��
Through Capacity Building and Networking
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Through�Capacity�Building�and�Networking
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ACSAD�Tool�Box
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“ARAB�FRAMEWORK�ACTION�PLAN�ON�CLIMATE�“ARAB�FRAMEWORK�ACTION�PLAN�ON�CLIMATE�  CHANGE”�(AFAPCC)�CHANGE”�(AFAPCC)�20102010��20202020



Mapping�Nature�Recourses�



Mapping�Risk�Areas



Introduce�new�Varity��of�Seeds�
Tolerant�to�Drought,�Heat�,�Salinity�and�Diseases�



Water Harvesting, Supplementary Irrigation, Rehabilitating 
Depredated AreasDepredated Areas



Floods�Control



Integrated Water Management Systemg g y

11--  ((15001500kmkm22)  )  Berrechid Basin

MOROCC  

22--((140 140 kmkm22) ) Zabadani Basin

SYRIASYRIA



Use of non-traditional Water and Increase Irrigation Efficiency 



Sustainable�Land�Management
• Land�Use�Mapping �pp g

•  Conservation�Agriculture

•Manure and organic solid waste recycling•Manure�and�organic�solid�waste�recycling

•Crop�Rotation.







Syrian�Badia/�steppe,�Thulaithowat�area;�highly�degraded�rangelandSyrian�Badia/�steppe,�Thulaithowat�area;�highly�degraded�rangeland
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Vegetative density in protect area and unprotected areaVegetative density in protect area and unprotected area



Following�a�participatory�approach�with�the�local�population.�

30%

30%

Shrubs 

40%

Grasses    

Grasses   

Shrubs 

9% 

13%

S il
78%  

Development�of�plant�cover�(%)�Development�of�plant�cover�(%)�
at�the�pilot�site,�at�the�pilot�site,�10�10�years�after�rehabilitation��years�after�rehabilitation��

Spring, 1995 Spring, 2005 

Soil Soil



MONITORING�AND�COMBATING�DESERTIFICATION�MONITORING�AND�COMBATING�DESERTIFICATION�
IN�THE�JORDANIAN�STEPPEIN�THE�JORDANIAN�STEPPE

Before�Rehabilitation�Before�Rehabilitation�19991999 After�Rehabilitation�After�Rehabilitation�20042004

20052000CHANGE ITEMS

5031No. of Species

6346Veg. Coverage(%) 6346Veg. Coverage(%)

572125Grazing Productivity 
(kg/ha)

Sorrah�protected�Area  2005 

20.46Grazing Capacity
(Sh. head/ha/180day)





Improve Small Cartel Productivity 



TrainingTrainingTrainingTraining



• ACSAD�was�appointed�by�the�league�of�Arab�
states�to�follow�up�and�co�ordinate�UNCCD�
activities�in�the�Arab�countries

SOUTH AMERICAN 
COORDINATION
SUMMIT OF SOUTH

ENVIRONMENTAL�COOPERATION ASPA�

SUMMIT OF SOUTH 
AMERICAN AND ARAB 
COUNTRIES –

ASPA



Th k yTh k yThank youThank you
did i @ h

A�Bedouin�woman�uses�water�
from�an�ICRC/SARC�water�truck.
©�ICRC�/�sy�e�00068

wadiderian@yahoo.com
wadiderian@gmail.com


