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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,  

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 

the region have coped with the 

challenges of climate variability by 

adapting their survival strategies to 

changes in rainfall and temperature.  
The Pyramids in Egypt 

But the message is clear: over the next 

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 to 
survive, whole cities were 
deserted and covered in the dust 
of drought .  
(Weiss and Bradley 2001). 



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

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 negative 
impacts from these changes 



Temperatures … Increase 

Precipitation ……decline 

Evapo-transpiration  levels …. move up 

Water availability reduced  

Population continue ……. growing 

Climate variability ----increases  

The already on going   Water-Scarce  in the 

region  becomes disaster  
 

Accordingly, People in many Arab countries 

may not have enough water to irrigate crops, 

support industry, or provide drinking water.  
 

Poverty, Unemployment,  Diseases, 

Instability between  farmers and pastoralists  

People living in cities and those working in 

tourism …….. increase 

natural resources  becomes under risk 
 

Climate change also affects gender 

dynamics. 

Challenges requires Adaptation Pyramid,  

which is based on  

process of assessing the climate, reacting to the 

perceived challenges, implementing cross-

sectoral responses, and monitoring progress; all 

with strong leadership. 



What is Drought? 
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during the growing season affects yield - SOIL 

MOISTURE DROUGHT, or  

AGRICULTURAL DROUGHT,  Storage changes in soil moisture and 

groundwater are also affected by 

increases in actual evapotranspiration in 

addition to reductions in precipitation.  

Precipitation deficit is defined as a 

METEOROLOGICAL DROUGHT.  

A MEGADROUGHT  

is drought, lasting much longer than normal, 

usually a decade or more. 

Drought is a relative term 
shortage of precipitation 

related to particular activity  

A period of abnormally dry weather long 

enough to cause a serious hydrological 

imbalance.  

during the runoff season affects water supplies –  

HYDROLOGICAL DROUGHT.  
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Drought Hazard 



[1]    Giorgi, F., (2006): Climate change hot-spots. Geophysical Research Letters, 33(L08707). 
[2]    Giorgi, F., and X. Bi (2005), Updated regional precipitation and temperature changes for the 21st century from ensembles of recent AOGCM simulations, 

Geophys. Res. Lett., 32, L21715, doi:10.1029/2005GL024288. 

Regional Climate Change Index (RCCI) over 26 land regions of the World calculated from 20 coupled AOGCMs and 3 IPCC emission scenarios (A1B, A2, B1). The models used are BCCR-

BCM2-0, CCMA-3-T47, CNRM-CM3, CSIRO-MK3, GFDL-CM2-0, GFDLCM2-1, GISS-AOM, GISS-EH, GISS-ER, IAP-FGOALS, INMCM3, IPSL-CM4, MIROC3-2H, MIROC3-2M, 

MIUB-ECHO-G, MPI-ECHAM5, MRI-CGCM2, NCARCCSM3, NCAR-PCM1, UKMO-HADCM3. 

Giorgi 2006[1], calculated the Regional Climate Change Index RCCI using wet season (WS) and dry season (DS) as 

defined by Giorgi and Bi, 2005[2], temperature and precipitation over 26 land regions of the world, as shown in figure, 

from 20 global model simulations (some including multiple realizations) of 20th and 21st climate under forcing from 3 

IPCC emission scenarios, A1B, B1 and A2 (IPCC, 2000). He added, that the RCCI for the different regions showed 

that the most prominent Hot-Spots emerging from the RCCI analysis are the Mediterranean and North Eastern Europe 

(NEE) regions. 



Projected Aridity Changes 

in the 21st Century. 

Dai Aiguo 2010. “Drought under Global Warming “ . National Center for Atmospheric Research, Boulder, Colorado , USA , 

John Wiley & Sons, Ltd. DOI: 10.1002/wcc.81 



Projected Aridity Changes 

in the 21st Century. 

Dai Aiguo 2010. “Drought under Global Warming “ . National Center for Atmospheric Research, Boulder, Colorado , USA , 

John Wiley & Sons, Ltd. DOI: 10.1002/wcc.81 



Projected Aridity Changes 

in the 21st Century. 

Dai Aiguo 2010. “Drought under Global Warming “ . National Center for Atmospheric Research, Boulder, Colorado , USA , 

John Wiley & Sons, Ltd. DOI: 10.1002/wcc.81 



Projected Aridity Changes 

in the 21st Century. 

Dai Aiguo 2010. “Drought under Global Warming “ . National Center for Atmospheric Research, Boulder, Colorado , USA , 

John Wiley & Sons, Ltd. DOI: 10.1002/wcc.81 



“there is MEDIUM CONFIDENCE that since the 1950s some regions 
of the world have experienced more  intense and longer droughts, 
in particular in SOUTHERN EUROPE, WEST AFRICA, AND EAST 
ASIA.  
 
Also new studies have improved the understanding of the 
mechanisms leading to drought. We could say that there is 
medium confidence in a projected increase of duration and 
intensity of soil moisture and hydrological drought in some regions 
of the world, in particular in the MEDITERRANEAN, CENTRAL 
NORTH AMERICA, AND SOUTHERN AFRICA.  
We could have said stronger confidence than medium in the 
projections but  definitional issues and lack of data preclude 
higher confidence than medium in observations of drought 
changes”. 

KEY MESSAGE 

IPCC 2012/ SREX 



KEY MESSAGE 

 

“ there is medium confidence that droughts in Mediterranean will 

intensify in the 21st century,  

the 20th century simulations indicate that the ‘transition’ toward 

drier conditions has already started to occur and has accelerated 

around the turn of the century towards the larger rates projected 

for the 21st century, there is also low confidence in projected 

future changes in dust activity., ”  

    
           

 

 

 

 

 

   (Mariotti  et al., 2008; Giorgi, 2006; Beniston et al., 2007; Planton et al., 2008). 

 
IPCC 2012/ SREX 



Arab Region Between 
Drought and Flash Floods 

الثائرة.  



Historical Drought Data 











AGRICULTURE DROUGHT HAZARD 



In GCC In Arab Region Agriculture 
Drought Hazard ADH 

Class % 
Million  

Ha 

% 

 

Million  Ha 

 

68 42.5 61.8 250 No ADH 

21 13.05 15.16 614 Slight ADH 

7.7 4.77 14.05 568 Moderate ADH 

3.1 1.93 4.28 173 Sevier ADH 



2009 - 2000  

2039 - 2030  

ARIDITY CHANGES 

Expected Aridity 
Drought Severity Index Penman–
Monteith method (sc-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 

ACSAD result for 
Agriculture Drought  





Country 

Sevier ADH 

  
Moderate ADH 

  
Slight ADH 

  
No Change ADH 

  

% Area in Ha % Area in Ha % Area in Ha % Area in Ha 

Qatar 18.15 210649 33.34 386944 34.88 404817 13.62 158074 

Kuwait 47.12 838736 26.71 475438 9.29 165362 16.88 300464 

Saudi Arabia 4.09 818000 11.5 2300000 24.12 4824000 60.29 12058000 

U A E 0.14 11704 6.69 559284 32.85 2746260 60.31 5041916 

Oman 0.18 55710 3.4 1052300 15.85 4905575 80.58 24939510 

All GCC 3.1 1934799 7.7 4773966 21.0 13046014 68.3 42497964 













Exposure to Drought 



Total Drought economic Losses in Agriculture billion  US$ (2000-2010) 

Qatar 0.31 
Kuwait 0.68 

Saudi Arabia 1.90 
U A E 0.56 
Oman 1.04 

All GCC 4.49 

All Arab Region 394.7 

Food Gap in Arab region jumped from 18 billion (2007)  to 36 billion (2008) 



Source: ESA 2009 



Around  88% of the total  available water  is 
used for Agriculture, ACSAD 2008 

Agriculture 88% 



Affected  Land Use  By Agriculture Drought Hazard 



Rangelands  

Rainfed 

 205 

65 

 19% 

9% 

Land Use   Area in million Ha  Affected Areas % 



LAND DEGRADATION 

Land Degradation 





Country 

  
vh_deg (1) h_deg (2) m_deg (3) 

hot spots (1-

3) 
l_deg (4) 

vl_deg 

(5) 
Deg Total 

% % % % % % % 

Saudi Arabia 1.5 4.3 23.1 28.9 28.5 11.3 68.7 

Kuwait 1.9 13.2 29.6 44.7 31.8 6.5 83 

Bahrain 0.9 3.1 20.2 24.2 16.1 0.8 41.1 

Oman 0.3 1.1 8.1 9.5 19.1 9.4 38 

Qatar 0.4 1.9 11 13.3 21.1 11.5 45.9 

Yemen 2.5 6.7 11.2 20.4 17.4 8.5 46.3 

Country 

  

No LD vh_dev h_dev m_dev l_dev vl_dev Dev Total 

% % % % % % % 

Saudi Arabia 30.3 0.1 0 0.1 0.4 0.4 1 

Kuwait 15.8 0 0 0 0.7 0.6 1.3 

Bahrain 53.5 0 0.3 0 0.7 0.8 1.8 

Oman 60 1.2 0 0 0.2 1.2 2.6 

Qatar 51.7 0 0 0.1 1.1 1.1 2.3 

Yemen 51.2 0 0 0 0.7 1.7 2.4 



SAUDI ARABIAN 







 التوسع في استخدامات المياه الجوفية 

 في الزراعة

 المملكة العربية السعودية

 الحماية







KUWAIT 



1990 2006 



December, 2005  

1:Al Atraf-Kabd(1655km2) 

2:Al Qurain –wafra(915 km2) 

3:Umm Naga,Sabiyah & Bahra (598.8 km2) 

4:South Bubiyan (138.2 km2) 

5:Al Huwaimiliyah (628.9 km2) 

 : 

 

Areas Affected by Mobile Sand 
 (Socio-economic Approach) 

 



OMAN 







UAE 



Land Degradeatd Areas 

Land Cover Map 



 خارطة مواقع نقاط الدراسة الحقلية
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Total Population in Arab Countries as in 

2009 and expected in 2050 

The populations in Arab countries are growing; in some places they are 
increasing at unprecedented rates. The total population in Arab region 
recorded as 76 million people at the middle of last century with annual 
increase rate of about 2.5%, the total population increased to 144 million 
people at the year 1975, and reached 284 million people by the end of the 20th  

century with annual increase rate of about 2.7%.   
In Qatar and Yemen there is an annual population growth rate of 6.8 and 2.8 
percent, respectively. The total population of the Arab region crossed 350 
million people in 2010 and is likely to hit 600 million people by 2050 
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Country 

  

Total  Affected Population Level of Affection 

population Total Highly Moderately Slightly 

Person Person % % Person % Person % Person 

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 

UAE 5314317 2876597 54.1 0.1 6651 12 640022 42 2229925 

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 

Oman 3090150 977462 31.6 1.3 41180 6.5 200541 23.8 735742 

TOTAL 64308685 28812865 53.9 7.4 3317684 18.6 9810897 27.9 15684286 

 

42 million  are affected by DH in GCC 
 



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 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 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 8277435 

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 

TOTAL 350246781 188830601 53.9 7.4 25986370 18.6 65203157 27.9 97641077 



Areas affected by Drought Hazard and Land Degradation 



Population Density Person/Km 2  

http://en.wikipedia.org/wiki
/Image:Pop_density.jpg  
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 the majority of Arab countries are already 
experiencing deficits in internal and 
external renewable water resources.  

 By midcentury all Arab countries will face 
serious water deficits as demand and 
supply continue to diverge.  

 Total regional renewable water shortage 
will be about 200 cubic kilometers per 
year in 2040–2050 based on the average 
climate change projection.26 The demand 
is expected to rise by about 25 percent in 
2020–2030 and up to 60 percent in 2040–
2050,  

 The demand is expected to rise by about 
25 percent in 2020–2030 and up to 60 
percent in 2040–2050, while renewable 
supply will drop by more than 10 percent 
over the same time period in the region.  

As a result unmet demand for the entire MENA region, expressed as percentage of 
total demand, is expected to increase from 16 percent currently to 37 percent in 
2020–2030 and 51 percent in 2040–2050  

Renewable Water Resources versus Total Water 

Demand Through 2050, Source: World Bank, 2011. 

16 37 51 





CONCLUSION:  
 

 

in Arab Region,  
 

 

 

“…Water Resources Are 

Scarce, Highly Variable, 

Unevenly Distributed and 

Seasonally out of Phase 

with Demand……..”  

 



1) 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. 

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 ; Brooks et al., 
2005 ; Smit and Wandel, 2006 ; Gaillard, 2010 ): 

Drought Vulnerability 
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Path way from Hazard to Vulnerability 



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 the 

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 Affection 

by ADH in Rainfed Agriculture, Rangelands, Forestry, Land Degradation. 

Main Steps  for Assessing Vulnerability could be Ordered as Follows: 



Step  1: Assessing The Main Economical Capacity Characteristics of 
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 %. 

EcE. Labor Force % in Agriculture. 

EcF. Unemployment Rate %. 

EcG. Below Poverty Line %. 

EcH. Agriculture, value added per agricultural worker (USD) 2009-1999. 

EcI. Evaluation of the Value of Total Agriculture Production and Food 

Production Value (millions of  2004-2006 in ($). 

EcJ Change in crop production value per ha % 

https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html
https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html
https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html
https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html
https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html
https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html
https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html




PoA. Mean Population Density person/Km2 

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 in Agriculture- 2011. 

PoF. Average Agriculture population Change 2011 - 2001%. 

Step  2: Assessing The Main Population Capacity Characteristics of the 

Studied Countries. 

https://www.cia.gov/library/publications/the-world-factbook/docs/notesanddefs.html




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 Areas 1999 - 2009 

LuE. Forest Area % from Total 

LuF. Change in Forest Areas 1999 - 2009 





Step 4: Assessing the Main Water Availability Capacity Characteristics of The 

Studied Countries. 

WaA. Total Renewable Water Resources cu km  

WaB. Fresh water Withdrawal Total Cu km/y 

WaC. Fresh water Withdrawal 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%, 

moderate severity and moderate capacity 

 Morocco, Syria and 

(Kuwait, has a very low vegetation 

cover). 

Moderate 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  

(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). 

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 

severity and low capacity 

Egypt,  



 

DUST STORMS:  

SOURCES, MONITORING AND POSITIVE & 

NEGATIVE IMPACTS  

 



Saltation is a process by which sheets of sand (size between 50 – 500μ) is raised by violent 

wind and is transported few meters over smooth surfaces, leaving sheets of sand on the 

ground or small mounds of sand trapped by plant  These sand sheets can cause serious crop 

damage.  



Suspension : Wind abrasion is a sort of natural sandblasting, In this process light and finer 

particles of soil (less than 100 μ diameter, e.g. clay, silt and fine sand including organic 

matter) are carried away in suspension  
 



When there is selective removal of finer sediments by wind and seasonal surface runoff, 

there remains surface sediments of residual coarser materials called desert pavement.  



DEFINITION OF SAND /DUST STORMS 



Dust/SandStorm (DSS) is a serious phenomena of wind and sand which brings sand 

particles and dust silts into the sky and turns the air turbid 

 

• Horizon visibility is less than 1 km.  

• The sun appears pale gray and distant objects, 

• Unstable in the air (portable wind and vertical movement), 

• Move several thousands of kilometers, 

 

Sources:  

50 - 70% of North Africa,  

10 - 25% from the deserts of Asia 

Natural and artificial: volcanoes, the ashes of fires, sea salts, volatile dust, pollen, 

bacteria, smoke and fires burning industrial 

Dust storm refers to the strong dust-carrying windstorm that blows up great 

quantities of dust and other fine grains into the atmosphere  

(Wang Sh., et al., 2001). 

DEFINITION DUST STORMS 



Sand storm refers to the strong sand-carrying windstorm at force 8 

(Beaufort scale) that blows up great quantities of sand particles from 

the surface into the air.  

 

Up to 3 - 4 m, and rarely more than 15 m above the surface. 

Storms moving in the form of grants or payments of sand. 

 

Source:  

dunes in deserts (and usually not mixed with dust). 

 Raised by strong winds and / or heating surface. 

Occur during the day and fade at night 

  

DEFINITION  SAND STORMS 



Sand and dust storms are widespread natural phenomena in many parts of the 
world. Heavy dust storms disrupt human activities.  

Distribution of major sand seas over the world. 



The long-range transport of dust can affect conditions at long distances from the 

dust sources, linking the biogeochemical cycles of land, atmosphere, and ocean 
(Martin and Gordon, 1988; Bergametti and Dulac, 1998; Kellogg and Griffin, 2006).  
 

Dust from the Saharan region and from Asia may reach North America and South 

America (McKendry et al., 2007). Some climate models have representations of dust 

aerosols (Textor et al., 2006). 



Future dust activity depends on two main factors:  

 

Land use in the dust source regions, and climate both in the dust 

source region and large scale circulation that affects long distance dust 

transport. Studies on projected future dust activity are very limited.  

 

It is difficult to project future Land Use. Precipitation, Soil Moisture, and 

Runoff have been projected to decrease in major dust source regions 

Meehl et al., 2007b). Thomas et al. (2005) 



Climate variables that are most important to dust emission and transport such as 

soil moisture, precipitation, wind, and vegetation cover are still subject to large 

uncertainties in climate model simulations. As a result, the sand and dust storm 

simulations have large uncertainties as well. 



The Sahara - especially the 

Bodélé Depression in Chad - and 

east Asia have been recognized 

as the largest dust sources 

globally (Goudie,2009).  
 

Over the few decades before the 

1990s, the frequency of dust 

events increased in some 

regions such as the Sahel zone 

of Africa (Goudie and Middleton, 

1992), and decreased in some 

other regions such as China 

(Zhang et al., 2003).  
 

There seems to be an increase in 

more recent years in China (Shao 

and Dong, 2006). Despite the 

importance of African dust, studies 

on long-term change in Sahel dust 

are limited. 



However, dust transported far away from the source region may provide some 

evidence of long-term changes in the Sahel region. The African dust transported to 

Barbados began to increase in the late 1960s and through the 1970s; transported 

dust reached a peak in the early 1980s but remains high into the present (Prospero 

and Lamb, 2003; Prospero et al., 2009). 



Biosphere map - August 1998 (deserts are light brown in color and lack vegetative cover, 
http://www.lakepowell.net/asiandust2.htm 

Deserts of the World 

http://www.lakepowell.net/asiandust2.htm
http://www.lakepowell.net/asiandust2.htm
http://www.lakepowell.net/asiandust2.htm


Sahara region  

North Africa  

Arid and semi-
arid regions 
around the 
Arabian Sea  

China 

• North Africa is a source of dust for southern European dust deposition (Yaalon, 1996); 

• Sahara region is the main source of aeolian dust in the world. Dust is transported westwards over the Atlantic Ocean and Sahara 

region and northwards over several cycles of transport and deposition (Mattson and Nilsen, 1996);  

• Arid and semi-arid regions around the Arabian Sea are one of the principal sources of global dust (Pease et.al., 1998);  

• India, Pakistan, Iran and the Arabian Peninsular contribute to Arabian Sea dust deposition; and  

• Dust from China contributes to sediment in the Pacific. 

DSS origin in the World 

Conclusion:  Yes It is a Phenomena that Geographically  Linked to Deserts, it Starts there  spread from there around the worl d. 

http://upload.wikimedia.org/wikipedia/commons/f/f3/Aavikko.png




Main Dust storm Sources in our Region 

• Tigris and 
Euphrates Rivers 
Basin. 

• Sistan Basin 

• East of Alhejaz 
Mountains. 

• South-West of 
Alhajar Mountains  

• Khalid Khamis Al-Jahwari 
• Public Authority for Civil Aviation 

(Oman National Meteorological 
Service) 

• e-mail: 
k.aljahwari@met.gov.om 



Jaser Rabadi  WMO Representative for West Asia      SDS Damascus Dec. 2009 

  

A best estimate of the global distribution of annual average tropospheric aerosol optical depth (AOD)  

compiled by combining  data from six satellites (operating for limited periods between 1979 and 2004).  

Observations  for a region were selected using ground- based AOD observations as guidance ( courtesy 

of S. Kinne MPI, Hamburg, Germany ).  



 

Air Pollutants 

Asian Dust 

80 % 

20 % 

The  

  South  

     China 

          Sea 

Taiwan 

Taklamakan Gobi  



Africa can become active again, and sand will become significantly exposed and move, as a 

consequence of 21st-century warming. A study based on simulations from two climate models 

also suggests increased desertification in arid and semi-arid China, especially in the second 

half of the 21st century (X.M. Wang et al., 2009). However, confident projected changes in 

wind are lacking 



Sand-dust storms, especially serious-strong sand or dust storms are 
hazardous weather with extreme calamity. When it occurs, sand-
dust storms can move forward like an overwhelming tide and 
strong winds take along drifting sands to: 

•  bury farmlands, 
• denude steppe,  
• attack human settlements,  
• reduce the temperature,  
• pollute the atmosphere,  
• blow out top soil,  
• hurt animals and destroy mining and communication facilities.  
• damages young crop plants  and result in a loss of production.  

 

DUST/SAND STORM IMPACTS:  



 
They accelerate the process of land desertification and cause serious 
environment pollution and huge destruction to ecology and living 
environment.  
 

The hazardous consequences severely threaten the safety of 
transportation  (reduced visibility affecting aircraft and road 
transportation) and electricity supplies and contributes unforeseen 
casualty to people’s life and property (Wang Sh., et al., 2001) 

They also effects on human health of breathing 
dust, increase the spread of disease across the 
globe.  
Virus spores in the ground are blown into the 
atmosphere by the storms with the minute 
particles then acting like urban smog or acid rain,  

http://en.wikipedia.org/wiki/Dust_storm#cite_note-10#cite_note-10  



      Dust can also have beneficial effects  

• Central and South American rain forests get most of their 

mineral nutrients from the Sahara; 

•  Iron-poor ocean regions get iron; and dust in Hawaii increases 

plant in growth.  

• In northern China as well as the mid-western U.S., ancient dust 

storm deposits known as LOESS are highly fertile soils, but 

they are also a significant source of contemporary dust storms 

when soil-securing vegetation is disturbed.  



In most Dust Storm events we could recognize the 
following similarities:   

It is spreading very fast in all directions, (The dust cloud 

covered  widely geographic area Egypt, Japan USA within 

few days) 

The dust storms had major consequences to human health 

and welfare 



Monitoring Dust Storms Using Remote Sensing Technology 

since 2000, more advanced, dedicated satellites are beginning to contribute 
new data on atmospheric dust 

The usage of the  

Multi-angle Imaging SpectroRadiometer (MISR) and  

TRMM Microwave Imager (TMI) a 

 

s an optical and microwave combination could be a good tool in 

enhancing dust storm detectionThose methods could be 

described  

 

after, (El-Askary et al 2003) as follows: 



Remote sensing has been 

successfully used to detect and 

monitor the location and the 

trajectories of sandstorms.  

Several satellites are in use for 

studying and tracking dust 

storms, cloud, aerosol, and 

radiation experiment. 

 

he Moderate Resolution 

Imaging Sepectrora diameter 

Terra "MODIS",  Launch: Dec. 

18, 1999 (First Image: Feb. 24, 

2000), Aqua Launch: May 04, 

2002 (First Image: June 26, 

2002) and The EarthCARE 

Satellite program proposed to 

ESA Earth Explore Core 

Mission Millimeter-wave 

Cloud Profiling Radar "CPR". 

Global aerosol pattern for July derived from three satellite sensors: a) MISR; b) POLDER; c) TOMS. 



The Total Ozone Mapping Spectrometer (TOMS) data has been used for detection of 

dust storms in the ultraviolet region over the Nile delta and adjacent areas. The TOMS 

instrument detects aerosol particles by measuring the amount of backscattered 

ultraviolet radiation  

TOMS derived aerosol index over the 
Nile delta and adjoining areas 

Monitoring Dust Storms in the Ultraviolet range. 



Monitoring Dust Storms in the Visible range. 

 

Using the new feature of MISR with different 

viewing angles, identification of dust storms 

can be improved.  
 

For example, dust storm events which are 

difficult to be detected by Nadir viewing may 

be easily detected by off-nadir angle views, 

because off-nadir sensors view thicker depth 

of atmosphere.  
 

MISR has the potential to enhance the 

detection of small dust storms, thus it might 

be helpful in early detection of dust storms. In 

addition, combining the information from 

different angle views could be useful in 

discriminating between dust clouds and 

regular clouds  

 

MISR Nadir image showing Nile Delta dust 

storm for August 31st of 2000 



Monitoring Dust Storms in the Microwave range. 

Studying dust storms by looking at their effect on water vapor as has been presented here. 
The dust particles act as small cloud condensation nuclei around which water vapor droplets 
can accrete and give rise to smog and fog. This can be verified through. the way the water 
vapor shifts with the drift in dust storm for of September 1st and 3rd 2000 and hence the 
location of water vapor or smog matches quite well with the position of the haze and dust 
storm as inferred 

Two Sobel filtered images from August 31st (left) and September 1st (right) 
of 2000, showing the general direction of the dust storm over Nile Delta 



The “split window” method was used to discriminate the  March, 19, 2002 dust cloud. In the 
MODIS band31-band32 image   the strong negative BTD signals that indicate the dust cloud 
covered the Northern-east area of the Mediterranean region.    The AI is the difference of the 
measured and theoretical N values at 340 and 380 nm, and can represent the amount of silicate 
aerosol within the cloud qualitatively [Krotkov et al., 1997]. Higher AI values reflect larger 
amounts of silicate aerosols in the cloud [Seftor et al., 1997]. The high aerosol index values and 
general distribution of the cloud in NE  of Egypt are in good agreement with the MODIS retrieve,  

Aerosol index values and general distribution of the cloud 

in NE  of Egypt March, 19, 2002 dust cloud 



The main real challenge in the country of Iraq is dust storms. The 5th of July 2009 was the beginning of 
one of the worst dust storms. the wind began to pick up and the dust/haze in the atmosphere thickened. 
The sky took on a brownish/orange tinge and it was dark sooner than normal. Wind speed and direction, 
during Saharan dust episodes are calculated by estimating the movement of the dust plume between the 
morning observations from Terra and the afternoon observations from Aqua by the MODerate resolution 
Imaging Spectroradiometer (MODIS).  

The difference in the position of the dust front (easily identified both near the dust sources and over the 
ocean) between the Terra and Aqua observations is used to derive the actual wind field of the dust layer.  
The analysis is used to estimate the near-surface wind properties needed for dust mobilization in the Bodele 
depression. Comparison with NCEP reanalysis winds shows that NCEP underestimated by factor 2 the actual 
speed of the dust front progression near the sources and produced an azimuthal spread, three times wider 
than the measured one. Over the seashore, with more numerous meteorological observations, the NCEP 
wind field did match very well the dust measurements, (Koren and Kaufman 2004). 

Natural Color (Aqua MODIS), acquired July 5, 2008 



Is It a Phenomena that find its sources in the Deserts  but 
could impact other ecosystems because it is widely spread   

Is It a Phenomena that  is Increasing  in frequency and 
impacts) with C.C.  
Is It a Phenomena that could be tracked and monitored by RS 

As Conclusion about Dust Storms ……… 

Is It a Phenomena that affect People Life economic, social, 
Health  
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Harmonization and Standardization efforts within Arab Countries   
Through Capacity Building and Networking 
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“ARAB FRAMEWORK ACTION PLAN ON CLIMATE  CHANGE” (AFAPCC) 2010-
2020 

4 



Mapping Nature Recourses  



Mapping Risk Areas 





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



Use of non-traditional Water and Increase Irrigation Efficiency  



Sustainable Land Management 

•  Land Use Mapping ، 

•  Conservation Agriculture 

•Manure and organic solid waste recycling 

•Crop Rotation. 





Water Harvesting, Supplementary Irrigation, Rehabilitating 
Depredated Areas 



Floods Control 



Integrated Water Management System  

1-  (1500km2)  Berrechid Basin 

  

MOROCC  

 

 

2- (140 km2) Zabadani Basin 

 

SYRIA 

 



 موقع المشروع

Syrian Badia/ steppe, Thulaithowat area; highly degraded rangeland 

Vegetative density in protect area and unprotected area 



Following a participatory approach with the local population.  

 Spring, 1995 

 
Spring, 2005 

  

30% 

%%

% 
Soil 

30%    

Shrubs 

 40% 

Grasses    

Grasses    

Shrubs 

 9%  

13% 

Soil 

78%   

 

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



MONITORING AND COMBATING DESERTIFICATION  
IN THE JORDANIAN STEPPE 

Before Rehabilitation 1999 After Rehabilitation 2004 

Sorrah protected Area  2005  

2005 2000 CHANGE ITEMS 

50 31 No. of Species 

63 46 Veg. Coverage(%) 

572 125 Grazing Productivity 

(kg/ha) 

2 0.46 Grazing Capacity 

 (Sh. head/ha/180day) 





Improve Small Cartel Productivity  



Training 



• 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 

AMERICAN AND ARAB 

COUNTRIES –  

 

ASPA 

ENVIRONMENTAL COOPERATION  ASPA  

http://www2.mre.gov.br/aspa/index.html


“The Arab awakening was driven not only by political and economic 
stresses, 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.” 

http://www.nytimes.com/2012/04/08/opinion/sunday/friedman-the-other-arab-spring.html?_r=2&hp


Thank you 

Acknowledgment to ACSAD RS/GIS unit, NRSC Lebanon, GIZ   

wadiderian@yahoo.com 
wadiderian@gmail.com 
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Harmonization and Standardization efforts within Arab 
Countries   

Through Capacity Building and Networking 
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