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Foreword and Preface 

 
 

ñé.When one door closes, another opens; 
but we often look so long and so regretfully 
upon the closed door that we do not see 
the one that has opened for usé.ò. 

 
- Alexander Graham Bell 

 

 

       I have to admit that when I have been asked to do the Agriculture Drought 

study for the Global Assessment Report (GAR 2013), I accepted to do the job with 

a smile but I was afraid, because I have to go again with my team through many 

challenges: 

é.. The term drought is widely used but the meaning of the term varies from 

among different searchers, and defined in various ways. This creates the 

difficulty of understanding drought characteristics across time and space. 

Drought is an extreme climate event happens on longer time scales and could 

be persisted over decades. ... We must fulfill the new IPCC definition of 

Drought. 

 

é..We have to create a new Drought framework that is scientifically accepted and 

easy to apply. 

..... We have to cover with a limited team (6 people), areas wider than we used to      

cover as on our studies (The Arab region) and we are targeting Africa &       

Mediterranean, and  

é..We have to finish the work in 9 months 



 
 

I believe that facing another day in life means facing more challenges and gaining 

more experience.  

I said to my team why not?  ...Lets accept the challenge like we used to do before; 

letôs gain more experiences and more learning. 

é. I remembered when I accepted writing ñdrought case study in IPCC/SREX 

reportòé I remembered when we wrote the case study about drought in Arab 

region with 10 years of drought in Syria, and é. I remembered the number of 

projects I managed successfully during the last 35 years of my scientific lifeé I 

remembered my team they never let me down.  

Why not? Doing the job, especially if the topic that we have to cover is 

Droughté.. The wards came to my ears be not afraid as you take another step 

todayé.you will learn. 

Drought, is spreading like cancer,  

That was the reason for me to study Drought during the last 7 years, when 

thinking about drought, I think of how cancer starts and spreads slowly before we 

recognize its diagnosisé especially if this combination of Drought and Land 

Degradation exist é..Itôs my nightmare.   

When Drought comes to my mind, I usually ask myself questions like, Is Europe 

on the way to split into poor Europe and Rich Europe? And if the ongoing 

increased drought and land degradation since the 1970s has something to do with 

this weakness and may lead to the shrinking of the western civilization like the old 

Roman Empire did many dictates ago?.... Before answering this, letôs see the 

problems towards the end of the Roman Empire and ask our selfôs a question, is 

there any similarity? 



 
 

The Roman Empire was getting weak and it was too large to govern 

effectively, the army was not what it used to be. Civil wars broke out 

between different political groups, the head of government was not always 

a capable leader, the increased use of foreignersô worker put many Romans 

out of work, and the rich became lazy and showed little interest in trying to 

solve Rome problems. The poor were overtaxed and overworked. They 

were very unhappy. Prices increased, trade decreased. The population was 

shrinking due to starvation and disease. This made it difficult to manage 

farms and government effectively.  

The ancient Romans tried to solve some of their problems by splitting the 

Roman Empire in half, hoping that would make the empire easier to 

manage. Each side had an emperor, but the emperor in charge was the 

emperor of the western half, the half that included the city of Rome. The 

Western Roman Empire did not do well. Instead of getting stronger, they 

became weaker. By 400 AD, it was pretty much over. The barbarian tribes 

might have been the group that finally brought Rome down. They were all 

attacking various pieces of the Western Roman Empire. Europe entered the 

Dark Ages. The Easter Roman Empire received a new name ï the 

Byzantine Empire. The Byzantine Empire did fine. It lasted for another 

1000 years! This, with its center in Constantinople, managed to cling on for 

almost another thousand years until it was eventually conquered by the 

Turks under their leader Mohammed II in the year AD 1453. 

Africa, Middle East and Mediterranean are facing similar problems but in different 

severity depending on their capabilities and resilience, problems such as increased 

hunger and food insecurity, Water scarcity in many places, desertification, decline 

of bio-diversity, change in life form within forests and rangelands, increased 



 
 

uncertainty in Agriculture, increased population and increased internal and external 

migration.    

Is the gab created in the Arab region and the changes that took place - that known 

as Arab Spring- is similar to the same era when the old Roman Empire shrank 

many dictates ago, living an empty space behind them?    

But can people ignore it and try to pretend itôs not hurting them? 

In fact the wider it spreadsé Both rich and poor people are mistaken if they 

pretend that it is not their problem, or thinking that the problem is limited to arid-

lands and dry zones, and if they thought that itôs a short-term problem and will 

disappear as startedé  

In fact we must take action now and should work to mitigate it and reduce its 

affects before it damages many of our gained civilization permanently. 

When thinking about Drought, We mustnôt limit our challenges; challenge our 

limits. It's true that we don't know what we've got until we lose it, but it's also true 

that we don't know what we've been missing until it arrives.  

I always see the pyramids as a symbol of sustainability; I remember that climate 

has shaped the cultures of Middle East, 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  

 

Drought is increasing and Land Degradation as well, we donôt have time to 

loseéé So we must act nowéé. 

  



 
 

1. INTRODUCTION  

 

 

1.1. Drought part of the History and Environment. 

Droughts have been a part of our environment since the beginning of recorded history, and 

humanity's survival may be testimony only to its capacity to endure this climatic phenomenon. 

Drought is considered by many to be the most complex but least understood of all natural 

hazards, affecting more people than any other hazard (Hagman 1984)
1
. 

Unlike the risks associated with drought remain less well understood. Drought, therefore, is often 

a less visible risk. Losses and impacts are not systematically captured, global standards for 

measuring drought hazard are only slowly being introduced, and there are difficulties regarding 

data collection. As a result, comprehensive assessments of drought risks are only just beginning 

and, as yet, there is no credible global drought risk model. Case studies indicate that the impacts 

of drought can only be partly attributed to deficient or erratic rainfall, as drought risk appears to 

be constructed over time by a range of drivers. These include: poverty and rural vulnerability; 

increasing water demand due to urbanization, industrialization and the growth of agribusiness; 

poor soil and water management; weak or ineffective governance; and climate variability and 

change, (UNISDR 2011)
2
. 

Droughts have been a part of our environment since the beginning of recorded history, and 

humanity's survival may be testimony only to its capacity to endure this climatic phenomenon. 

One of the earliest records of efforts to plan for droughts is the story of ñJosephò. The story of 

Joseph is the world's first recorded national drought extreme event, as the Old Testament tells the 

story, 

 ñéé..One night, Pharaoh has a dream he doesnôt understand and it alarms him. 

His servant tells him about Joseph and Joseph is brought to the palace and 

interprets the dream. God reveals to Joseph that Pharaohôs dream is a prophecy 

of the next seven years. The kingdom will experience seven plentiful harvests 

followed by seven years of famine. Joseph advises Pharaoh to store grain from 

the plentiful harvests to be used during the famine. Pharaoh agrees and puts 

Joseph in a position of power.ò (Genesis 42:1-36).   

It is also the first Drought management known in the history,  

ñé.The storehouses are filled through the seven prosperous years and then when 

the famine comes, people from all around begin coming into Egypt to try and buy 

corn. Among those who came in search of grain were Josephôs elder brothers. 

Joseph is now in a position of power and could gain revenge for the way his 

brothers had treated him. He does cause them some fear, but in the end is able to 

spare his brothers and his father from suffering the famine as a result of his 

position.ò (Genesis 43-47). 

                                                           
1
 Hagman, G.: 1984. Prevention better than cure. Report on Human and Environmental Disasters in the Third World, 

prepared for the Swedish Red Cross. Stockholm. 
2
 UNISDR, 2011. Global Assessment Report on Disaster Risk Reduction. Geneva, Switzerland: United Nations 

International Strategy for Disaster Reduction.  

 



 
 

Drought is a normal event that takes place in almost every climate on Earth, even the rainy ones; 

it is the most complex of all natural hazards as it affects more people than any other hazard. 

Aridit y is a permanent feature of climate, while drought is a temporary event,  Drought is viewed 

relative to some long-term average of precipitation, stream-flow, temperature, groundwater level, 

number of rainfall events, etc.,   

There is medium confidence that droughts will intensify in the 21st century in some seasons and 

areas, IPCC (2012)
3
, due either to an enhanced precipitation deficit or to evapotranspiration 

excess. Effective disaster risk management and climate change adaptation incorporate a portfolio 

of strategies, policies, and measures that address exposure and vulnerability within the context of 

multiple stressors. 

As drought has different types and different impacts based on geographic locations, examples of 

the complex ways in which extreme events, long term trends, and high vulnerability interact to 

produce extreme impacts in different geographical locations.  

There is medium confidence that droughts will intensify in the 21st century in some seasons and 

areas, due either to an enhanced precipitation deficit or to evapotranspiration excess. Effective 

disaster risk management and climate change adaptation incorporate a portfolio of strategies, 

policies, and measures that address exposure and vulnerability within the context of multiple 

stressors. 

Pre-disaster financial mechanisms (including remittances, novel forms of insurance such as 

index-based micro-insurance, and catastrophe bonds) are important components of disaster risk 

management and climate change adaptation in regions with little formal insurance or post-event 

government compensation, (UNISDR 2011). 

 

During the last years Wadid Erian and his team studied drought in Arab region with especial 

focus on Syria, we will try to summarize Syria study as an introduction to the on-going study for 

highlighting  the development of the process towered understanding drought. 

The region is subject to frequent agriculture (soil moisture) droughts and rainfed crops are 

strongly affected by precipitation fluctuations; mainly in the areas were annual rainfall range 

between 120/150 ï 400 mm, they are considered moderately to sever vulnerable areas to 

drought; (Erian et al, 2006)
4
.  

 

 

                                                           
3
 IPCC, 2012: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. A 

Special Report of Working Groups I and II of the Intergovernmental Panel on Climate Change [Field, C.B., V. 

Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, 

M. Tignor, and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, UK, and New York, NY, USA, 

582 pp. 
4 Erian, W.F., F.S. Fares, T. Udelhoven and B. Katlan, (2006). ñCoupling Long-term NDVI for 

Monitoring Drought in Syrian Rangelandsò, The Arab Journal for Arid Environments, volume 

(1), pp 77-87, Published by ACSAD. 

 



 
 

1.2.Drought Consequence in Syria 

In a Country like Syria, where the rainfall represents 68.5% of the available water sources, the 

precipitation concentration index (PCI) for the period (1960-2006) has been studied in three 

stations in the Northeastern part of Syria, (Kamishli, Tel-Abiad and Hassakah), which present Al 

Jazerah region, and the study show sever decrease in annual rainfall quantities that has been 

estimated by (27.7%) in Kamishli, (19.2%) in Tel-Abiad  and (26%) in Hassakah and related to 

the decreasing in spring and winter rainfall quantities;  (Skaff and Masbate, 2010)
5
.  

This negative trend of precipitation during the past century and beginning of 21 century is of a 

similar magnitude as that predicted by most of the Global Circulation Models for the 

Mediterranean Region in the coming decades. 

Areas affected by drought in Syria have been estimated by 34% of Syrian territory, where area of 

about 10% is of moderately vulnerable to drought, and area of about 4% is highly vulnerable to 

drought.  

Most of the vulnerable areas are considered important areas for crop production in Syria, (figure 

1.1), the spatial distribution of the vulnerability to drought shown that farming regions at south-

western and north-eastern parts of the country are mostly affected, especially in Hassakeh 

governorate; (Erian et al., 2011)
6
. 

The eastern region of Syria (Hassakah, Deir al-Zor and Raqqa governorates), considered as the 

most important areas of agricultural production in Syria and most affected by drought. About 7.6 

million hectares, that represent 41% of the total area of Syria, with total population number of 

about 3.5 million person, representing 17% of the population of Syria. Eastern region represent 

22.4% of the total rural population in Syria and 30% of the agricultural sector;  Kattana, (2011)
7
.  

 

 

 

 

 

 

 

 

 

Figure 1.1 Agriculture Droughts in Syria and Surroundings. 

                                                           
5
 Skaff, M. and Masbate, Sh., 2010. Precipitation Change, and Its Potential Effects on Vegetation and Crop 

Productivity in Syrian Al Jazerah Region. The Arab Journal for Arid Environments 3 (2):71 - 78. 
6
 Erian, W., Katlan, B. and Babah, O., 2011. Drought Vulnerability in the Arab Region, Case Study- Drought in 

Syria Ten Years of Scarce Water (2000 ï 2010), ACSAD and UNISDR publication Giorgi, F., 2006: Climate 

change hot-spots. Geophysical Research Letters, 33(L08707) 
7
 Kattana, H. , 2011.  Agriculture Production Indicators In North Eastern Part of Syria. WB, MAAR and ACSAD 

Workshop on: Reducing Vulnerability to climate change in Agricultural Systems in Syria, March 23-24, El-

Hassakeh governorate, Syria. 

 



 
 

1.2.1.  Major impacts of drought  

- Agricultural production: 

  

¶ According to; Kattana, (2011), the eastern part of Syria represent 31.75% of the total 

rainfed areas of Syria and due to drought has been declined from 1.12 to 0.98 million 

hectare, during the years from 2000 to 2009. 

¶ The region is contributing by 58% of the total wheat production, 68-78% of the total 

cotton production,  62-72% of the total maize production and 22% of the total sugar beet 

production, and have 30% of the goats, 36-41% of the sheep and 31-34% of the cows.  

¶ Rainfed wheat area normally amounts to more than 0.8 million hectares, and is extremely 

reliant on timely rainfall during the growing season, wheat production has dropped in the 

eastern part of Syria by 25.9% during the years 2000-2009, and total production from 2.6 

to 2.1 million ton during the years 2005-2009 and reaching to 1.2 and 1.9 million ton in 

2008 and 2009 respectively. During the agriculture season 2007ï2008 and due to severe 

drought in the Syria, 75% of the countryôs farmers suffered total crop failure, where, 

wheat production dropped by 39.8% from 0.43 to 0.25 million ton  from the year 2000 to 

the year in Al -Hassakehh governorate in the eastern part;  (Kattana, 2011). 

¶ Barley production which considered an important crop for rainfed areas in the country, 

and used as fodder for animals has decreased in the last years 2005-2009 up to 40%, 

beside the absence of natural pastures and at the same time feed prices have doubled, 

which resulted in the sale of animals, accompanied by a large fall in price of ewes sold or 

slaughtered as well as young animals in the market; animals weight loss in beside 

physical deterioration; lower in the amount of newly born young because of Low fertility 

rate, declining birth rate, low rate hike to zero; and. breeders forced to sell a large 

proportion of female babies beside  the high mortality rate of adult ewes and young 

animals; (FAO 2011) 8. 

¶ The estimated number of sheep population has dropped from 2.47 million head at the 

year 2005 to 1.5 million head at the year 2009 and the livestock population was 50 

percent below the pre-drought level more than a year after the drought ended; (Kattana, 

2011and Erian et al, 2011).  

 

- rural livelihoods:  

 

¶ The severe shortage of rainfall that has lasted more than four agriculture seasons 

(2007/2008 ï 2010/2011) has crippled agriculture in eastern and Northeastern Syria; 

farmers who depend on only one crop are in trouble - they have nothing else to help them 

and they have to move; (Erian et al, 2011; Kattana, 2011; UNISDR, 2011 and FAO, 

2011). 

¶ Increased respiratory infections, particularly because of the atmosphere nebular (dusty), 

particularly in the north-eastern areas lack of water (for drinking and domestic use) or 

provided by a non-secure health, leading to a variety of digestive diseases tract and 

diarrhea (especially in children), and kidney disease; (FAO, 2011). 

                                                           
8
 FAO 2011. Food security in Syria under Climate Change; WB, MAAR and ACSAD Workshop on: Reducing 

Vulnerability to climate change in Agricultural Systems in Syria, March 23-24, El-Hassakeh governorate, Syria 



 
 

¶ A rise in the rate of borrowing in rural households in the three provinces between 2006 

and 2010 estimated by 350%; (ACSAD, 2010)9. 

 

- migration:  

¶ During the years 2007 to 2011, Some 1.3 million people of a population of 22 million 

have been severely affected by the disaster, of which 800,000 have lost almost all of their 

livelihoods and face extreme hardship.  

¶ Migration out of the affected areas has increased, with estimates indicating that between 

40,000 to 60,000 families, with 35,000 from ñHassakeh governorateò alone have driven 

to urban settlements on so called mass migration toward Syria's cities such as Aleppo, 

Damascus and Deir ez Zour in search of work and for new sources of income, many 

ending up with difficult laboring work. in one of the largest internal displacements in the 

Middle East in recent years; (Nashawatii, 2011
10

 and Erian , 2010
11

). Thousands of 

Syrian farming families have been forced to move to cities in search of alternative work, 

most of the houses on villages are left empty and less than 10% are occupied by elder 

people and children, the younger generations left seeking work, many left to Lebanon or 

Jordon, as workers in the sectors of construction or agriculture. Women left to work in 

the western part of Syria, for packing vegetables in ñTartou governorate ò greenhouses; 

(Erian et al., 2011). 

 

- ecosystem decline:  

 

¶ Due to drought that increased in frequency, intensity and duration, the deficit in available 

water has been estimated of about 651 million M
3
 during the years 1995-2005, and still 

increasing with expectation to rise to 2077 million M
3
 by the year in 2030 only because of 

population growth and the increasing pace of development; (Nashawatii, 2011). 

¶ Decline in availability of irrigation water in the Hassakeh governorate is largely due to the 

hydrological drought of Khabour River, this has led to the decline in irrigated areas, the 

water scarcity has led to increasing pressures on ground water resources and brought the 

water crisis to critical levels; (FAO, 2011 and Mora, 201112). 

¶ Increase of moderate and severe land degradation that estimated during the period from 

1999 to 2007 by 34.8% of the total area of Syria; (ACSAD, 2009)13.  

 

1.2.2.  Intervention (preparedness, during, and post) 

                                                           
9
 ACSAD, 2010. Livelihood Development Response to Alleviate Rural Poverty and Drought Conditions in the 

North East of Syria, project document presentation, ACSAD, MAAR, AECID and ACF. 
10

 Nashawatii, H (2010). ñClimate Change: impacts and adaptation in Syriaò, in Arabic. Expert Meeting of the 

ASPA Countries for developing scientific and technological cooperation on climate change, organized by LAS, 

ACSAD, MoE in Syria, Damascus, 4-6 May. 
11

 Erian, W. F (2010). ñDesertification and Drought in Arab Countriesò. Expert Meeting of the ASPA Countries for 

developing scientific and technological cooperation on climate change, organized by LAS, ACSAD, MoE in 

Syria, Damascus, 4-6 May 
12

 Mora, S.,  2011. Water resources in East Syria; WB, MAAR and ACSAD Workshop on: Reducing Vulnerability 

to climate change in Agricultural Systems in Syria, March 23-24, El-Hassakeh governorate, Syria. 
13

 ACSAD (2009). ñDesertification Bulletinò, second bulletin, Published in the Arab Center for the Studies of Arid 

Zones and Dry Lands in cooperation with GTZ and NCRS in Lebanon 



 
 

Unfortunately, most countries are treating extreme events with so called crisis management 

rather than drought management, this approach has been ineffective because response is 

untimely. Poorly coordinated, and poorly targeted to drought stricken groups or areas., two 

important trends in drought management are to be considered: (1) improved drought monitoring 

tools and early warning systems EWSs and (2) an increased emphasis on drought preparedness 

and mitigation; (Wilhite, 2005)
14

.  

Syria is just beginning to establish  a drought monitoring unit at  the Ministry of Agriculture and 

Agrarian reform  MAAR, began in 2004, aiming at predicting and early warning to the problems 

of drought, with a focus on  rangelands and marginal areas;  the unit also is in charge of the 

development of a national strategy for drought management; (Hamouda, 2011)15.  

The major actions classified upon their relation to sustainable drought management into 

emergency actions, short to moderate actions. long-term actions: 

 

- Emergency actions:  

 

¶ MAAR is leading a coordination and cooperation between the governmental, regional 

and international agencies to mitigate the effects of drought. The coordination included, 

compensate farmers and mainly for emergency food supply.  

¶ Cooperation between MAAR and FAO started emergency drought projects to maintain 

the continuity of small farmers and vulnerable herders, provide urgent assistance from the 

seed of improved wheat and barley, provide fodder for sheep farmers and feed 

supplements and also provide support to the poorest families by giving them a number of 

sheep with technical advice; (FAO, 2011). Another cooperation with ACSAD, Spanish 

Agency for International Cooperation and Development AECID and Action Against 

Hunger Spain ACF started  for providing support in  17 affected areas, each containing 2-

3 villages to target poor and middle families,  the activities includes: units for ripping 

agricultural and industrial waste, technical support in the fields of breeding sheep and 

goats, units for the pasteurization of milk, introduce portfolio method of agriculture 

agricultural technologies such as conservation agriculture, water harvesting and 

mitigating the loss of water and improved efficiency of use;  (ACSAD, 2010). 

 

- Drought management: 

 

¶ Establishing a drought monitoring unit at  the Ministry of agriculture and agriculture 

reform  MAAR, began in 2004, aiming at predicting and early warning to the problems of 

drought, the unit also is in charge of the development of a national strategy for drought 

management; (Hamouda, 2011). 

¶ Formulate a framework for an effective approach to minimize the impacts of drought in 

the urban sector in Syria, .and strengthening capacity development for disaster risk 

management, and urban risk reduction, that effort is led by ACSAD,  Ministry of Local 

Administration, UNDP and MAAR.  

                                                           
14

 Wilhite, DA. 2000. Drought as a natural hazard: concepts and definitions. In: Wilhite DA, ed. Droughts: Global 

Assessment. London: Routledge; 3ï18 
15

 Hamouda, G, 2011. Drought Early warning system in Syria; WB, MAAR and ACSAD Workshop on: Reducing 

Vulnerability to climate change in Agricultural Systems in Syria, March 23-24, El-Hassakeh governorate, Syria. 



 
 

¶ Providing water to irrigate 210,000 hectares in the province of Hassakeh, through 

pumping water from the Tigris River at the site of Ain Dewar to Khabour River; (Mora, 

2011). 

 

1.3. Outcomes / Consequences 

- Mediterranean region is strained by unequal water allocation and ecological fragility as 

population and economics grow, even though, an area in more severe drought increases much 

more than the area in less severe drought, and this could have serious consequences as the 

impact of drought on socioeconomics increases with the severity of drought; Burke and 

Brown, 2007. Even drought causing further degradation of the regionôs natural resources 

base is likely, unlikely the size of risks associated with drought remain less well understood, 

losses and impacts are not systematically captured; (UNISDR 2011).  

- Accordingly, countries of the Mediterranean and Middle East, suffering now from the 

increased drought frequency, intensity and duration are likely to suffer more clear and 

significant drought losses and impacts on agricultural production, rural livelihoods, 

migration, urban, economic sectors and ecosystem decline. 

- Water resources are dwindling by population increase regardless of drought in most 

Mediterranean and Middle East countries; Squires, (2001)16,  Water scarce was estimated  to 

reach severe levels by the year 2025; (El- Quosy, 2009)17. The already on-going and growing 

critical situation caused by hydrological drought and soil moisture (agriculture) drought, will 

reflect extremely severe in water scarce, and contribute to the likelihood of conflicts by 

causing displacement and migration, increasing competition for scarce resources and 

exacerbating ethnic tensions; (Barnett and Adger, 200718; Reuveny, 200719; and UNISDR, 

2011).  

- The continuous increasing gap between countries demands for water for serving its 

sustainable development and available water resources in many Mediterranean and Middle 

East countries, The increasingly serious drought conditions throughout the entire 

Mediterranean and Middle East regions. Syria, Jordon, Palestinian Territories, Lebanon and 

Iraq have all reported water shortages that are sure to affect both their ecosystem stability and 

national security; (El- Quosy, 2009).  

- Poor rural households with livelihoods that depend on rainfed agriculture are more 

vulnerable to drought and less able to absorb and buffer the losses. Consequences include 

increased poverty, reduced human development and negative impacts on health, nutrition and 

productivity; (de la Fuente and Dercon, 2008 20;and UNISDR, 200921). 

                                                           
16

 Squires VR (2001) ñDust and Sandstorms: an early warning of impending disaster. In Yang Youlin, Squires V, Lu 

Qi (ed.) Global alarm: dust and sandstorms from the Worldôs Drylands, Asia RCU of the UNCCD, Bangkok. 
17

 El-Quosy, D.E. (2009). ñFresh Water.ò In Impact of Climate Change on Arab Countries (Eds .Mostafa K. Tolba 

and Najib W. Saab). Arab Forum for Environment and Development, Beirut. 
18

 Barnett, J. and Adger, W.N. 2007. Climate change, human security and violent conflict. Political Geography 26 

(6): 639ï655. 
19

 Reuveny, R. 2007. Climate change-induced migration and violent conflict. Political Geography 26 (6): 656ï673. 
20

 de la Fuente, A. and Dercon, S. 2008. Disasters, growth and poverty in Africa: Revisiting the microeconomic  

evidence. Background paper prepared for the 2009 Global Assessment Report on Disaster Risk Reduction. 

Geneva, Switzerland: UNISDR 

http://greenprophet.com/2009/02/04/6629/drought-affect-security-middle-east/
http://greenprophet.com/2009/02/04/6629/drought-affect-security-middle-east/


 
 

- Drought impacts in some areas is irreversibly, people abandoned their lands, houses and 

looking for new life in other areas that could offer them other opportunity and alternative 

chances. Their migration becomes permanent because farmers and badwins failed in 

obtaining economical yield or feeding their animals, to gain sufficient income to sustain their 

familyôs needs. The rain is not enough anymore in amount and variability to sustain crop 

production and all scenarios showing a more moderate to severe drought in the near future, 

accompanied by increasing temperatures, disruption of the hydrological cycle, resulting in 

less and more erratic rainfall that will aggravate even further the already critical state of 

water scarcity ; (Abou-Hadid, 2006)
22

.  

- Impacts on animal productivity due to increased variability in weather patterns will likely be 

far greater than effects associated with the average change in climatic conditions. Lack of 

prior conditioning to weather events most often results in catastrophic losses in confined 

cattle feedlots;. With economic losses from reduced cattle performance exceeding those 

associated with cattle death losses; (Mader, 2003)
23

.  

- In dry regions, there are risks that severe vegetation degeneration leads to positive feedbacks 

between soil degradation and reduced vegetation and rainfall, with corresponding losses of 

pastoral areas and farmlands; (Zheng et al, 2002)24. 

- The impacts of drought can only be partly attributed to deficient or erratic rainfall, as drought 

risk appears to be constructed over time by a range of drivers. These include: poverty and 

rural vulnerability; increasing water demand due to urbanization, industrialization and the 

growth of agribusiness; poor soil and water management; weak or ineffective governance; 

and climate variability and change; (UNISDR 2011).  

- Increased respiratory infections, particularly because of the atmosphere nebular (dusty), 

particularly in the north-eastern areas lack of water (for drinking and domestic use) or 

provided by a non-secure health, leading to a variety of digestive diseases tract and diarrhea 

(especially in children), and kidney disease; (FAO 2011). 

1.4. Lessons Identified 

Countries of the Mediterranean and Middle East, suffering now from the increased drought 

frequency, intensity and duration are likely to suffer more drought losses and impacts on 

agricultural production, rural livelihoods, migration, urban, economic sectors and ecosystem 

decline. They are in need for: 

a) Strengthen commitment for comprehensive disaster risk reduction through CCA and 

DRR in national policies, legal frameworks, development plans and actions; decentralize 

resources, community participation; develop capacities to identify, assess and monitor 

drought risks through national/local multi-hazard risk assessment; build 
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capacities/systems to monitor, archive, and disseminate data; regional early warning 

system and networks. 

b)  Build resilience through knowledge, advocacy, research and trainings by making 

information on drought risk accessible to all stakeholders; through educational material, 

curricula, approaches up to date; public awareness. 

c)  Integrate disaster risk reduction into emergency response, preparedness and recovery by  

making preparedness plans, contingency plans; recovery and reconstruction activities 

inclusive of all society groups and at all administrative levels; allocate budget locally for 

emergency; and coordination between national and local entities for timely information 

exchange during hazardous events and disasters. 

d) Integrate activities in the  national strategy for CCA and DRR, such as: programs for 

drought risk loss insurance; Improved water use efficiency; adopting and adapting 

existing water harvesting techniques; conjunctive use of surface and groundwater; 

upgrading irrigation practices on both the farm level and on the delivery side; developing 

crops tolerant to salinity and heat stress; change of cropping patterns; altering the timing 

or location of cropping activities; diversifying production systems into higher value and 

more efficient water use options; and capacity building of relevant stakeholders for better 

understanding of climate change scenarios and risk analysis. 

 

 

 

  



 
 

2. DEFINITION AND PROVINCE STUDIES OF DROUGHT.  

 
2.1. Definition of Drought 

 

The term drought is widely used but the meaning of the term varies from among different 

searchers, and defined in various ways. That creates the difficulty of understanding drought 

characteristics across time and space. Drought is An extreme climate event happens on longer time 

scales and could be persisted over decades.  

The Glossary, (IPCC 2012)25, defines drought as follows: ñA period of abnormally dry weather long 
enough to cause a serious hydrological imbalance. Drought is a relative term, therefore any discussion in 

terms of precipitation deficit must refer to the particular precipitation-related activity that is under 

discussion. For example, shortage of precipitation during the growing season impinges on crop 

production or ecosystem function in general (due to soil moisture drought, also termed agricultural 

drought), and during the runoff and percolation season primarily affects water supplies (hydrological 

drought). Storage changes in soil moisture and groundwater are also affected by increases in actual 

evapotranspiration in addition to reductions in precipitation. A period with an abnormal precipitation 

deficit is defined as a meteorological drought. A megadrought is a very lengthy and pervasive drought, 

lasting much longer than normal, usually a decade or more.ò, figure (2.1), after (Erian 2012)26 
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Figure 2.1.  IPCC Drought Definition 2012,  illustrated after Erian 2012.    




