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Foreword
Agricultural production and rural development under the harsh conditions of arid, semi-arid and
dry sub-humid regions have been the concern of FAO since its creation more than 60 years ago.
FAO’s activities, centered on development project implementation and knowledge creation, are
aimed at improving production systems and rural livelihoods, with a focus on harnessing natural
resources and managing them in a sustainable manner to meet the increasing demands for food
and income. These activities contribute to increasing resilience to drought, although they are not
specifically targeted to drought per se. FAO also serves as one of the main partner organizations
for the United Nations Convention to Combat Desertification (UNCCD), which was launched in
1994, since many of the activities implemented by FAO are related to desertification.
The severe droughts that affected many countries of the Near East Region and other parts of
Africa and Asia from 1998 to 2001 led FAO to become more directly involved in national
drought planning. In response to these drought events, the Near East countries in March 2000
requested FAO assistance at national and regional levels in the formulation of long-term drought
management strategies. Since then, drought preparedness has constituted one of the focus areas
for the FAO Regional Office for the Near East. Moreover, FAO adopted drought as a “Priority
Area for Interdisciplinary Action” at the global level.
This report presents a brief overview of drought-related activities and achievements in the Near
East and the current situation of drought preparedness in the region. Many of the activities have
been carried out jointly with other organizations and research institutions active in the field of
drought, particularly the National Drought Mitigation Center (NDMC) of the University of
Nebraska, USA. The Center, bringing its wide experience in drought management in the United
States and elsewhere in the world, has contributed to many of the activities carried out by FAO,
including the preparation of this report and the “The Near East Drought Planning Manual:
Guidelines for Drought Mitigation and Preparedness Planning”.
The Near East Drought Planning Manual, which is also available through the FAO Regional
Office for the Near East, complements this report by combining FAO’s experience in drought
planning, gained through the activities implemented over the past eight years in the Near East
Region, with that of the NDMC. The objective of the manual is to serve as a drought planning
guide for the countries of the Near East and elsewhere.
It is hoped that this report and the guidelines will contribute to reducing vulnerability to drought
and mitigating the scourge of its impacts. FAO and its Regional Office for the Near East will
continue collaborating with partners and working with Member Countries toward this end.
Cairo, 20 May 2008
FAO Regional Office for the Near East
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1. Introduction
The Food and Agriculture Organization (FAO) of the United Nations’ Near East Region
comprises 32 countries in Central and Western Asia and Northern Africa (Figure 1). According
to statistics from the FAO AQUASTAT database, the region is home to more than 716 million
people, with individual country populations, in 2005, ranging from 628,000 in Qatar to more
than 161 million in Pakistan (see http://www.fao.org/nr/aquastat).
The Near East Region is one of the most water-scarce regions in the world, with a regional
annual average of 1,700 cubic meters (m3) of water available per person in 2005 (FAO, 2007).
This compares to the worldwide average of 8,411 m3 per person. However, the amounts in the
region varied from a low of 8 m3 per person in Kuwait to as much as 7,134 m3 in Kazakhstan in
2005, as shown in Figure 2.
Precipitation plays a major role in the availability of water in many of the countries;
accumulations range from as little as 51 mm/yr in Egypt to 691 mm/yr in Tajikistan in the more
water-rich eastern portion of the Near East Region. In terms of climate, most of the region is
classified as a hot, arid desert according to the Koppen-Geiger climate classification scheme
(Kottek et al., 2006). The exception would be the northeastern area that also contains colder
steppe climate regimes (Figure 3).

Figure 1. Map of FAO’s Near East Region
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Figure 2. Amount of renewable water (m3) per inhabitant per year in the Near East region (FAO, 2007)

Agricultural producers and other water users in the region are heavily dependent on adequate
supplies of quality water, which varies greatly depending on the amount of precipitation, ground
water, and surface water available in each country. For example, countries like the United Arab
Emirates, Saudi Arabia, and Oman are almost exclusively reliant on ground water resources
while other countries such as Turkey, Iraq, and Morocco derive only a portion of their water
resources from ground water. The Libyan Arab Jamahiriya also relies heavily on ground water,
while the use of desalinated water and treated wastewater is important in several other countries,
such as Bahrain, Cyprus, and Kuwait.
Not only is rainfall scarce in most areas of the region but rivers are highly variable and difficult
to manage, ground water is being mined at an increasing rate, and water pollution is reducing the
availability of quality water (Shetty, 2006). These factors, combined with high population
growth rates and increasing urbanization, competition among communities and industrial and
service sectors, land use practices that degrade the environment, inefficient water supply
systems, and recurrent drought, raise concerns over the sustainability of water resources in the
region (Shetty, 2006; De Pauw, 2005; ESCWA, 2005). In fact, studies have suggested that water
limitations1 are already affecting the economic and social development of most countries in the
region (World Bank, 1995).
1

In 2005, more than one-third of the Near East countries had water resources less than 500 m3/inhabitant, half had
less than 1,000 m3/inhabitant, and two-thirds less than 1,700 m3/inhabitant, below which the countries are
considered facing absolute water scarcity, water scarcity, and water stress, respectively (FAO, 2007).
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Figure 3. World map showing the Koppen-Gieger climate classification scheme (Kottek et al., 2006)

Drought exacerbates water scarcity issues by making a difficult situation even worse. Although
specific definitions of drought may vary by sector and region, drought generally originates from
a deficiency of precipitation over an extended period of time, resulting in a water shortage for
some activity, group, or environmental sector (Knutson et al., 1998). More specifically, Wilhite
and Glantz (1985) describe four types of drought (see Figure 4):
x

Meteorological drought refers to a deficiency of precipitation, as compared to average
conditions, over an extended period of time.

x

Agricultural drought is defined by a reduction in soil moisture availability below the
optimal level required by a crop during each different growth stage, resulting in impaired
growth and reduced yields.

x

Hydrological drought results when precipitation deficiencies begin to reduce the
availability of natural and artificial surface and subsurface water resources. It occurs
when there is substantial deficit in surface runoff below normal conditions or when there
is a depletion of ground water recharge.

x

Socio-economic drought occurs when human activities are affected by reduced
precipitation and related water availability. This form of drought associates human
activities with elements of meteorological, agricultural, and hydrological drought.

Figure 4. Relationships between meteorological, agricultural, hydrological, and socio-economic drought (Source: National
Drought Mitigation Center, University of Nebraska-Lincoln, USA).
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Drought is a recurrent feature in the Near East Region that results in significant social,
environmental, and economic impacts. The wide-ranging effects of drought were made
especially clear during the disastrous drought that affected much of the Near East region from
1998 to 2001. The human and environmental tolls the drought caused across the region are
making many people re-evaluate drought and water scarcity issues. Past attempts to manage
drought and its impacts have primarily been implemented through a reactive, crisis management
approach, often resulting in ineffective, poorly coordinated, and untimely outcomes (Wilhite et
al., 2005). This crisis management approach has been followed in both developed and
developing countries. Because of the ineffectiveness of this approach and recent drought
conditions, greater interest has evolved in recent years in the adoption of a more proactive riskbased management approach in some Near East countries, which includes a greater emphasis on
drought monitoring, risk assessment, and planning. The remainder of this report will describe
some general characteristics of drought, historical occurrences and typical effects of drought in
the region, and a variety of recent activities that have been undertaken to better understand and
reduce drought risk.
2. Drought in the Near East Region
There is an increasing amount of evidence that the Near East Region has experienced recurrent
episodes of severe drought throughout history. These droughts have been blamed as one of the
causes for a broad range of environmental and social impacts, including famines, mass
migrations, and human deaths.
Drought ranks first among all natural hazards in terms of the number of people killed from 1900
to 2004, and Asia and Africa rank first among continents in terms of the total number of droughtaffected people during the same time (Below et al., 2007). However, some regions are more
prone to drought disasters either because of an increased frequency or severity of the hazard
itself or because local populations or the environment are more vulnerable to the effects of
drought. A precipitation deficiency will more easily turn into a disaster when pressure on
existing water supplies is high and capacities for effectively preparing for and responding to the
effects of drought are low (e.g., lack of drought planning and policies, lack of access to nonconventional sources of water, poor land-use practices, conflicts, poverty, etc.). Therefore, each
location is unique and the number of people affected by drought and the types of impacts
experienced will vary by region. In developing countries, however, drought ranks as the single
most common cause of severe food shortages and is regularly listed as a cause in the majority of
food emergencies (FAO, 2003).
The frequency of drought occurrence is also highly variable from location to location and each
drought is unique in its intensity, duration, and spatial extent. An event may persist for a few
months or for several years and, for some locations, for a decade or more. Another characteristic
of drought that distinguishes it from other natural hazards is its spatial extent. It’s common for a
drought to occur on a large, regional basis, affecting millions of people and many different
sectors. For example, the recent 1998-2001 drought affected many countries in the Near East
Region simultaneously, especially Iran, Iraq, Jordan, Morocco, and Syria (Shetty, 2006).
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Although droughts can affect entire nations or regions, they can also be extremely variable in
their spatial and temporal dimensions. For example, De Pauw (2005) notes, “In Syria, the
drought of 1999 initiated a severe decline in the productivity of the rangelands and barley areas
at the steppe margins, which continued for several years. However, the drought had
comparatively little effect on the production of wheat and tree crops in the higher rainfall areas,
which recovered from 2000 onward.”
Furthermore, De Pauw (2005) showed that drought can occur during any time of the growing
season (e.g., early season, mid-season, and late season). Table 1 shows the occurrence of mild to
severe drought within the growing season at Tel Hayda, Syria, for the 1978-2001 period to
demonstrate the portion of the growing season when drought has occurred. In this case, lateseason drought is most common, but early- and mid-season droughts are also likely to occur.
As described by the National Drought Mitigation Center in the United States (NDMC) (2007),
the effects of drought produce a complex web of impacts that spans many sectors of the economy
and reaches well beyond the area experiencing physical drought. This complexity exists because
water is integral to our ability to produce goods and provide services. Impacts are commonly
referred to as direct or indirect. Reduced crop, rangeland, and forest productivity; increased fire

Table 1. Intraseasonal droughts at Tel Hayda, Syria (De Pauw, 2005)
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hazard; reduced water levels; increased livestock and wildlife mortality rates; and damage to
wildlife and fish habitat are a few examples of direct impacts. The consequences of these impacts
illustrate indirect impacts. For example, a reduction in crop, rangeland, and forest productivity
may result in reduced income for farmers and agribusiness, increased prices for food and timber,
unemployment, reduced tax revenues because of reduced expenditures, increased crime,
foreclosures on bank loans to farmers and businesses, migration, and disaster relief programs.
Direct or primary impacts are usually biophysical. Conceptually speaking, the more removed the
impact from the cause, the more complex the link to the cause. In fact, the web of impacts
becomes so diffuse that it is very difficult to come up with financial estimates of damages.
In the Near East Region, the agricultural sector is especially vulnerable to the effects of drought.
In most Near East countries, irrigation is utilized to sustain agricultural production and reduce
drought losses. In half of the Near East countries, agricultural withdrawals account for more than
90% of all water withdrawals (i.e., including agricultural, industrial, and domestic withdrawals),
and in all countries, except Malta and Djibouti, they account for more than 50%. Although the
proportion of the population involved in agriculture is decreasing, the segment still makes up a
large portion of society in many Near East countries. As a whole, approximately 35% of the
economically active people in the Near East Region are involved in the agricultural labor force2,
ranging from less than 1% in Bahrain, Kuwait, and Qatar to 65-75% in countries such as
Afghanistan, Djibouti, and Somalia (FAO, 2007). Therefore, even though agriculture often
contributes a diminishing portion to the region’s gross domestic product, agriculture is still a key
area for development.
Shetty (2006) used the standard deviation of cereal production growth rate as a proxy for
volatility of cereal production in different developing regions. She found that the Near East
region has the highest standard deviation among African, Asian, and Latin American regions;
approximately 7% for the 1990-2000 period. Severe and periodic droughts are believed to be the
main cause of the production volatility. This is corroborated by the work of De Pauw (2005),
who evaluated barley production fluctuations in Morocco, Iraq, Syria, and Turkey from 1961 to
2000, and concluded that severe production fluctuations closely follow precipitation fluctuations.
An exception was Turkey, where the production fluctuations are more attenuated because the
higher precipitation levels ensure that the failure of the barley crop is unlikely even in drought
years.
In summary, drought is a complex natural hazard that can affect a variety of sectors at local and
regional scales. It can occur during relatively short time spans at any time of year, or last several
seasons or years. The impacts of drought are just as varied, depending on local and national
vulnerabilities and the options available to reduce drought risk. To gain a deeper understanding

2

Part of the economically active population engaged in or seeking work in agriculture, hunting, fishing, or forestry
(agricultural labor force). The economically active population refers to the number of all employed and unemployed
persons (including those seeking work for the first time). It covers employers, self-employed workers, salaried
employees, wage earners, unpaid workers assisting in a family farm or business operation, members of producers'
cooperatives, and members of the armed forces. The economically active population is also called the labor force.
Data are imported from FAOSTAT (http://faostat.fao.org/).
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of drought in the Near East Region, the following section describes specific occurrences of
drought throughout history and some of the region’s corresponding drought-related impacts.
3. History and Effects of Drought in the Near East Region
3.1. Historical Drought in the Region
Historical precipitation measurements before the twentieth century that could be used to
determine drought conditions are not generally available in most locations. Therefore,
researchers often use other indicators such as lake sediments, ice cores, tree rings, and geological
or other environmental analysis to reconstruct past climate.
Lamb (2003) describes several studies that have used the ancient records of the Nile River levels
and Lake Quarun sediments as proxy measures of past rainfall variability in northeast Africa
during the last several thousand years. The two entities are linked because Lake Qarun, in the
Faiyum depression of Middle Egypt, is fed by annual overflows of the Nile through the Bahr
Yusef channel. Analysis of sediments at Lake Quarun reveals that the water level has fallen
abruptly on three occasions in the last 5000 years because of low Nile flows failing to fill the
lake – at 1000 B.C., 1800 B.C., and, most drastically, 2200 B.C. These low Nile flows affected
ancient Egyptian society, which was founded on the rich alluvial soils of the floodplain
replenished annually during peak discharge caused by summer rainfall over the Blue Nile
headwaters in Ethiopia. Coincidence or not, the Old Kingdom3 collapsed in chaos around 2200
B.C., at a time of drought across much of SW Asia and the eastern Mediterranean. The records
of Nile River levels also lend credence to the theory that successive years (AD 1783-1786 and
1794-1796) of low Nile floods prevented irrigation and led to famine and disorder in eighteenthcentury Egypt, just before Napoleon occupied Cairo.
Similar to ancient times, El Raey (2006) concludes that contemporary investigations of drought
impacts in Sudan and the countries of the Horn of Africa clearly show the negative impacts of
armed conflicts and local wars in exacerbating the adverse impacts of drought (see Firebrace and
Holland, 1984; Merryman, 1987; and Keller, 1992). The negative impacts of conflicts and wars
include mass migration of inhabitants and livestock, a shift from pastoral to sedentary livelihood
with possible degradation of the natural resources, misuse of available funds and relief
commodities for military objectives, livestock losses, and other serious economic impacts. When
combined with drought, these factors can lead to serious famines.
Historical evidence corroborated by tree ring studies4 in North Africa also illustrates the
recurrent nature of drought in the region. FAO (2002b) reported that drought episodes have been
traced back to the sixth century in Tunisia and that the country experienced 23 dry years from

3

The Old Kingdom (2650-2134 B.C.) was the period in Egyptian history when all of the pyramids were built
(http://www.wsu.edu/~dee/EGYPT/OLD.HTM).
4
Tree-ring dating is the method of scientific dating based on the analysis of tree-ring growth. Tree or growth rings
can be seen in a horizontal cross-section cut through the trunk of a tree. For the entire period of a tree’s life, a yearby-year record or ring pattern is formed that reflects the climatic conditions in which the tree grew. Adequate
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1907 to 1997. Most recently, Tunisia experienced drought in 1982, 1987-89, 1993-95, and 19992002 (Louati et al., 2005; Shetty, 2006), reducing the areal extent of cereal production in the
especially severe drought year of 1988 by 60% (FAO, 2001).
Similarly, tree ring analysis in Morocco has identified 147 droughts from the fourteenth to the
twentieth century, with an average of 22 dry years per century (see Morton and Sear, 2001;
Chbouki, 1992; and Stockton, 1988). Other literature studies of historical drought occurrence in
Morocco revealed 49 major drought-related famines from the late ninth century to the early
1900s, and approximately 28 years of agricultural drought since 1912, when the country was
partitioned into French and Spanish protectorates (Swearingen and Bencherifa, 2000). Most
recently, Morocco experienced drought in 1980-85, 1990-95 (especially 1994/95), and 19982000 (Shetty, 2006; Cullen and deMenocal, 2000). According to Shetty (2006), during the 198182 drought in Morocco, 25% of cattle and 39% of sheep were sold or died, and it took 5 years for
the livestock population to reach pre-drought levels. Water use for irrigation was also reduced by
35%, and in some areas by as much as 90%. In addition, drought in 1995 reduced cereal
production by 82% from the previous year; total agricultural output by 45%, and rural
employment by 60%, resulting in the loss of 100 million work days in agricultural employment
(Shetty, 2006; Oussou et al., 2005). Ouassou et al. (2005) also reported that the more recent
droughts have resulted in even more dramatic effects.
Drought and famine have also been recurrent features in West Asian countries, such as Iran.
Heydari (2005) synthesized several studies that had collected accounts of ancient droughts in the
works of historians, geographers, travelers, foreign diplomats, traders, and other writers.
According to researchers, some of the earliest writings are from the Accamedian King Darius’
scroll (522-485 B.C.), in which he prays for protection over Persia from three things: enemies,
drought, and lies. Tabari’s History also later records that Persia was stricken by a severe drought
and famine for seven consecutive years during the reign of King Firouz, which caused water
sources to dry up, vegetation to wither, animals to perish, and the king to suspend all taxes and
levies when the River Tigris dried out. Beihaghi’s History also recounts famine in 1032 A.D.
when “rainfall abstained in most of the settled quarter, a dire famine came, and a universal
cholera infected every soil”. Famine was said to be so severe in Khorasan that the survivors were
unable to bury all of the dead. Heydari (2005) goes on to describe a long chronology of famines
in regions of Persia. For example, in Isfahan, numerous famines were recorded throughout
history, including: 1051, 1192, 1350, 1668, 1708, 1722, 1723, and 1752. At the national level,
the 1871-72 drought resulted in a famine that is claimed to be the deadliest disaster in the last
two centuries. The famine took the lives of more than 1.5 million people across Iran. Most of the
subsequent famines in 1885, 1899, 1900, 1903, 1906-7, and 1918 were also reportedly caused by
drought and caused great social hardships for the people in the region.
Pakistan also frequently experiences drought conditions. According to Ahmad et al. (2004), the
Punjab province experienced especially severe drought in 1899, 1920, and 1935. The NorthWest Province experienced similar drought in 1902 and 1951, while Sindh experienced its worst
droughts in 1871, 1881, 1899, 1931, 1947, and 1999.
moisture and a long growing season result in a wide ring. A drought year may result in a very narrow one.
Alternating poor and favorable conditions, such as a mid-summer drought, can result in several rings forming in a
given year. Tracing these ring patterns back through time can help reconstruct past climatic conditions in a region.
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A combination of drought and war in 1990-91 also had a heavy impact on the Yemeni economy
and population. In addition to facing one of the worst droughts in recent history, the United
Nations Economic and Social Commission for Western Asia (ESCWA) (2005) reported that the
1991 Gulf war prompted the return of 800,000 Yemeni workers from the Gulf States, leading to
a significant loss of workers’ remittances. As a result, the agricultural sector registered
significant yield losses; poverty increased in rural areas; food shortages affected a large segment
of the population; and incomes, the national gross domestic product, and the country’s ability to
mitigate the effects were all reduced. The drought highlighted the vital role that adequate rainfall
and water resources play in keeping Yemen’s economy profitable and sustainable, as Yemen has
no perennial rivers. A sizeable portion of the population remains economically vulnerable to
falling into poverty due to drought.
Similar citations about drought occurrences in the Near East are common in the literature. For
example:
x The 1958-1962 drought in Jordan was reported to have decimated 70% of Jordan’s camel
herds, the 1986 drought resulted in an 83% reduction in wheat production as compared to
1987 levels, and the 1997 drought led to a 30% reduction in Jordan’s sheep flock because
of disease, malnutrition, or premature slaughter (ESCWA, 2005).
x Birks (1977) reported that sections of the Western Hajar Mountains, in the Sultanate of
Oman, suffered the worst drought in 20-30 years during 1973-75. The drought resulted in
reduced crops and animal fodder, livestock sales, increased labor migration, and
reductions in water quality for domestic purposes.
x The 1973 Mauritania drought reduced livestock herds by 80% (FAO, 2001), and the
1974-74 “Dhabaadheer Drought” in Somalia resulted in famine and hundreds of
thousands of nomads losing large parts of their herds and their livelihoods (FAO, 2001).
x Sudan, especially the drought-prone northern provinces, was affected by severe drought
in 1984-85, 1990-91, and 1998-99, which affected crop and livestock production and
household income and security (FAO, 2001).
x Cyprus experienced a two-year drought from 1989 to 1991, a one-year drought from
1993 to 1994, and a five-year drought from 1995 to 2000 (Tsiourtis, 2005).
These historical drought occurrences demonstrate that drought is a recurrent feature of climate
and life in the Near East Region. At times, localized droughts affect the lives and livelihoods of a
relatively small number of people and the effects can be dealt with at the household level. At
other times, large regions are affected, causing significant impacts on a wide variety of people
and sectors requiring the combined efforts of the international community to cope with the
situation. The latter was the case during the recent 1998-2001 drought that affected much of the
Near East Region.
3.2. Recent Droughts in the Region
The twenty-first century brought severe drought conditions to much of the Near East region. In
Central and Southwest Asia, the drought was reported to be the worst in 50 years, causing
widespread social and economic impacts, particularly in Iran, Afghanistan, western Pakistan,
Tajikistan, Uzbekistan, and Turkmenistan (Agrawala et al., 2001). Iraq, Jordan, Morocco, and
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Syria as being especially hard hit in terms of reduced food production (Shetty, 2006; De Pauw,
2005). Most other countries, such as Algeria, Tunisia, and Cyprus, were also affected to some
degree (Tsiourtis, 2005; Shetty, 2006; De Pauw, 2005).
According to De Pauw (2005), in 1999, aggregate cereal production in the West Asia sub-region
was 16% lower than in the previous year and 12% lower than the average over the previous five
years. In Turkey, which normally contributes approximately 50% of sub-regional grain
production, output fell by 6% as compared to the five-year average. In Iraq, rainfall was 30%
below average and the water level in the country’s major rivers dropped by more than 50%
(ESCWA, 2005). As a result, rain-fed agriculture experienced a 70% failure in crop germination,
and losses of wheat and barley production in central and southern Iraq of 37% and 83%,
respectively.
The situation in Morocco, Algeria, and Tunisia was equally difficult during the drought.
According to several sources cited by De Pauw (2005), the 1999 cereal crop was reduced to 8
million tons (31% below the previous year’s harvest) and the 2000 harvest was also below
normal. These losses resulted in the increased importation of grain, which strained national
budgets. For example, the drought forced Iran to import 7 million tons of wheat in 2000, making
it the world’s largest importer.
Drought across the Near East Region was so severe that many reports were generated to assess
and document the situation to help target national and international relief assistance and inform
long-term drought planning. Individual assessments for those countries for which reports were
readily available are included in the following sections:
3.2.1 Afghanistan
According to Agrawala et al. (2001), in 2000, Aghanistan’s cereal deficit exceeded 2.3 million
tons, doubling the shortfall from previous years. Rain-fed crops also failed in 2001, and irrigated
agricultural output was reduced because of a lack of water and failure of infrastructure.
Livestock heads were also reduced by 40% from 1998 to 2001. Adding to the humanitarian
crisis, fewer than 25% of Afghans had access to clean water, and only 12% had access to
sanitation. In total, Afghanistan had close to 1 million internally displaced persons and several
million more refugees. Drought conditions, coupled with the ongoing civil conflict and the USled military action, drove hundreds of thousands of Afghans toward the borders with Iran, and
particularly Pakistan.
Roughly 12 million Afghans were affected by the multiple-year drought as of September 2001,
of which an estimated 5 million lacked access to food and water. In particular, the northern
provinces of Takplar, Balkh, Jowzjan, Faryab, and Badghis faced extreme conditions, along with
the western half of the country. The combination of high vulnerability and reduced precipitation
had fostered a drought disaster in the country.
3.2.2 Cyprus
Cyprus was hit by drought from 1995 to 2000. During the drought, according to FAO (2004),
water in reservoirs and dams dropped sharply and a severe regime of water restriction was
introduced across the country. Irrigated agriculture, although using modern drip and sprinkler
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techniques, was seriously affected and agricultural production, which is directly connected with
peoples’ livelihood, decreased significantly.
3.2.3 Iran
Drought in Iran, which entered its third consecutive year in 2001, severely affected rain-fed
agricultural production in many areas. According to Agrawala et al. (2001), the three-year
drought had severely affected 10 of the country’s 28 provinces by September 2001, leaving an
estimated 37 million people (more than half the country’s population) vulnerable to food and
water insecurity. In the agricultural sector, Iranian farmers sold roughly 80% of their livestock,
and an estimated 800,000 livestock were lost in 2000 as a result of the drought. Affected farmers
expected 35-75% reductions in wheat and barley production in 2001. The United Nations
estimated the damages to agriculture and livestock at $2.5 billion in 2001 and $1.7 billion in
2000, which resulted in a 12% reduction in the gross domestic product of agriculture and
livestock (Agrawala et al., 2001; FAO, 2007c).
The extreme drought conditions also led to widespread migration and contributed to disease.
Agrawala et al. (2001) reported that Iran had to contend with the swelling number of Afghan
refugees who were seeking to escape drought and political instability. The lack of proper
sanitation and clean water contributed to the increased incidence of polio, along with cholera,
diphtheria, and typhoid. Among the refugee populations, tuberculosis was also prevalent. Many
villages in drought-affected areas were also abandoned because of water and food shortages, and
the population moved to the edges of the bigger cities, placing added pressure on the urban water
supplies.
3.2.4 Iraq
According to a United Nations estimate, the drought episode from 1999 to 2000 was the worst in
50 years (FAO, 2004). The Al-Mosul Plateau, the breadbasket of Iraq that provides up to 70% of
the country’s grain yield, received only 20% of its normal rainfall during that period, and water
levels in both the Euphrates and Tigris rivers also declined by as much as 20% of their average
flow. The water shortage resulted in at least a 75% reduction in the harvested crops of wheat,
barley, and rice (as compared to previous years).
3.2.5 Jordan
Jordan endured mild to severe drought conditions from 1995 to 2001 (ESCWA, 2005), with
rainfall during the especially dry years from 1998 to 2001 being the lowest in 30 years (FAO,
2007b). According to ESCWA (2005), limited precipitation during the 1998-99 agricultural
season led to a sharp drop in dam water levels, seriously reducing agricultural production and
exacerbating the economic problems facing the country. Rainfall in 1999 dropped by as much as
70% in some zones of the country, leaving agricultural yields and production the worst recorded
in the last four decades. This, in turn, had serious repercussions on the rural populations
dependent on agriculture: as incomes fell sharply, assets were liquidated, and livestock herds
were lost to disease, malnutrition, premature slaughter, and distress sales. Similarly, FAO
(2007b) reported that less than 1% of cereals and 40% of red meat and milk were harvested from
1998 to 2001. As a result, the food security of approximately one quarter of the population (4.75
million people) was threatened and about 180,000 farmers and herders were seriously affected by
the drought conditions.
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Furthermore, according to ESCWA (2005), “the Jordanian economy, squeezed by the United
Nations trade embargo on Iraq, the loss of markets in the Gulf States, and regional political
conflicts, was unable adequately to absorb the shock of drought. Limited off-farm economic
opportunities and high rates of unemployment reduced the economy’s capacity to absorb ruralurban labor migration. Moreover, the 1999 fall in foreign currency revenues and heavy foreign
debt repayments limited Jordan’s capacity to import the shortfall in agricultural production.”
3.2.6 Kazakhstan
The World Bank (2006) reported that the impacts of drought in Kazakhstan are primarily in the
agricultural sector, which has incurred losses from drought in 11 of 20 years from 1986 to 2006,
with five consecutive drought years from 1994 to 1998. During the worst years, some farmers
either harvested only seed or incurred a total loss. The drought of 1998, which destroyed nearly
half of the harvest in most grain-producing provinces, led to a deterioration of the financial
security of farms that had recovered only slightly from drought in 1997. Small subsistence
farmers were the most vulnerable. Other reported impacts included livestock death or the loss of
livestock productivity because of the drying up of pastures, lack of water, and heat stress;
reduced hydropower generation; lack of drinking water and malnutrition; more frequent and
intense forest and prairie fires; and soil becoming more susceptible to erosion and mudslides.
3.2.7 Morocco
Drought in Morocco sharply reduces both cereal acreage and yields, causing total production to
decline significantly (Swearingen and Bencherifa, 2000). This poses a food security threat,
particularly if drought persists beyond a single year. During a typical multi-year drought, cereal
imports also rise dramatically, substantially increasing foreign debt. For example, as a result of
drought in 2001, approximately 1 million ha of cropland was affected, which caused the country
to import approximately 5 million tons of wheat and allocate more than $500 million for their
cereal imports (FAO, 2004). In addition, drought conditions in Morocco can lead to food
shortages and rural malnutrition, herds perishing or being slaughtered for lack of forage, farmers
temporarily abandoning their land and flocking to the cities, and increased wind erosion and
desertification (Swearingen and Bencherifa, 2000).
3.2.8 Pakistan
Pakistan’s four provinces were all affected by recent drought (Agrawala et al., 2001). The 2001
drought year was the driest in the country’s 55-year record (Qureshi and Akhtar, 2004).
According to Agrawala et al. (2001), an estimated 349,000 people, mostly farmers, pastoralists,
and landless rural households, were affected (especially in Baluchistan Province) by drought
conditions. Food insecurity threatened farmers from both shortfalls in agricultural production and
from the loss of livestock. Numbers of affected livestock (through barrenness or loss) ranging
from 40% to more than 60% were reported. Plummeting prices and the need to use remaining
livestock for food all contributed to a bleak situation in parts of the provinces, most significantly
in Punjab, where losses were estimated at 5.5 billion rupees (approximately US$90 million).
The drought also reduced the country’s ability to produce hydroelectricity, meaning that oil had
to be purchased. This caused an additional loss of nearly US$1.2 billion in 2001, which
contributed to a reduction in the economic growth rate to 2.6%, as compared to the annual
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growth rate of more than 6% (Qureshi and Akhtar, 2004). The drought situation in Pakistan was
further complicated by the significant influx of Afghan refugees during the preceding five years.
Agrawala et al. (2001) reported that between September 2000 and January 2001 alone, an
estimated 68,000 Afghan refugees crossed the border into the Northwest Frontier Province and
Baluchistan. The refugee situation created a delicate problem for the Pakistan government, both
politically and economically, particularly in the wake of ongoing political instability.
3.2.9 Syria
The 1999-2001 drought was the worst in four decades, seriously affecting crop and livestock
production in the Syrian Arab Republic, which, in turn, had serious repercussions on the food
security of a large segment of the population as incomes fell sharply, particularly among the rural
small farmers and herders (FAO, 2004a; ESCWA, 2005). For example, in 1999, drought played
a role in forcing approximately 47,000 nomadic households (329,000 people) to liquidate their
livestock assets, which was a primary source of long-term income (De Pauw, 2005). Therefore,
many families in the rangelands (Badia) eventually required food aid during the drought years
(FAO, 2004a). In addition, according to ESCWA (2005),
Urban populations, particularly in the southern part of the Syrian Arab Republic,
also experienced water shortages. Owing to a decrease in the flow of the
Euphrates River, irrigation canals dried up and hydro-powered electricity plants
were unable to operate at capacity. Economic growth was affected as agricultural
production fell sharply, reducing the contribution of agricultural income to GDP.
Although the government made extensive efforts to reduce the effects of the
drought, especially on herders, by providing extra resources, feed rations, water
and veterinary supplies, they were inadequate given the drought’s scale and
severity. The drought coincided with an economic slowdown caused by the fall in
oil prices, which reduced the country’s resilience to drought and its ability to
mitigate its effects.
3.2.10 Tajikistan
Agrawala et al. (2001) reported that, as of the spring of 2001, 1.2 million people were at risk of
famine in Tajikistan, which was suffering its worst drought in 74 years. The country had suffered
two successive years of drought and a failed harvest in 2000 and 2001. This had affected an
estimated 3 million people, or half the country’s population. According to the World Bank
(2006), the government estimated $87.4 million in damage to cereal crops and $22.5 million in
damage to pastures in 2000. The estimate of total damage to the agriculture sector was
approximately $50 million for 2001.
Drought in 2000-01 also had significant impacts on the population. As described by the World
Bank (2006), in 2000, food supply was insecure enough to warrant relief aid for 3,011,786
persons (58% of rural population), of which 1,336,190 resided in Khatlon Province. Prices of
foodstuffs skyrocketed in local bazaars of drought-prone districts. In 2001, 1,871,425 million of
the rural population needed critical food assistance. The malnutrition rate grew from 9.6% in
1999 to 17.3% in 2001, before dropping significantly to 5% in 2002. Between 2000 and 2002
more than $100 million in drought-related relief aid was delivered. Drinking water also became
less available, as springs and shallow wells dried out in foothills, forcing some people to drink

14

14

water from unsafe open sources such as canals and rivers. Health impacts were most apparent in
Khatlon Province and included an increase in waterborne diseases, diarrhea, brucellosis, and
anthrax. With roughly 80% of the population living below the poverty line, the food shortages,
loss of livestock, and diseases resulting from the drought resulted in a national crisis (Agrawala
et al., 2001).
3.2.11 Tunisia
Tunisia witnessed its worst drought in 50 years from 1999 to 2002, which primarily affected
agricultural producers (FAO, 2004). In response, the Tunisian government implemented many
interventions at a cost of approximately $54 million Tunisian Dinars from 2000 to 2002 (Louati,
2005). Such interventions included free vaccinations of animals, distribution of free livestock
nutrition products for small farmers (who are the most financially affected by drought),
subsidizing forage product prices, and attribution of yearly credit for farmers in order to cope
with drought.
3.2.12 Turkmenistan
The initial impact of drought in Turkmenistan is felt in the small areas in the mountains and
foothills that are cultivated without the help of irrigation. During 2000-01, as reported by the
World Bank (2006), wheat yields on rain-fed cropland in the foothills fell 42-70% and pasture
productivity fell 21-57%, which adversely affected livestock. However, most crop production is
affected only after irrigation water supplies dwindle and/or temperatures reach extreme levels.
Two consecutive years of low flow in the Amu Darya in 2000-01 reduced discharge on the Kara
Kum Canal to slightly over half of the average. The river flows from the Kopet Dagh Mountains
diminished to a fraction of normal in 2000, recovered slightly in 2001, and fell again in 2002.
Because of hydrological drought, cotton production plans were fulfilled only 79% in 2000 and
63% in 2001. As a result of the drought, the United Nations Children’s Emergency Fund noted
adverse impacts on women and children in four strategic areas of intervention: water and
environmental sanitation, health and nutrition, education, and psychosocial needs of vulnerable
children. There were preliminary reports of food shortages and concerns over the tight food
supply situation in the country in 2001. However, the government did not seek large-scale
international assistance.
3.2.13 Uzbekistan
The World Bank (2006) provided a detailed assessment of the effects of drought from 2000 to
2001 in Uzbekistan, which includes important examples of the social repercussions of drought.
Because the great majority of Uzbekistan’s cropland is irrigated, hydrologic rather
than meteorological drought has the greatest impact, except in foothill and
mountain areas with significant rain-fed cropland. For example, during the 20002001 drought, the most dramatic cutback in agriculture production were due to a
lack of planning, prognosis, and water control at the regional, national, and local
levels on the Syr Darya Amu Darya Rivers, which resulted in shortfalls in supply
of 20-30% in mid-stream areas… Consequently, around 200,000 farms
(1,000,000 people) lost crops, which the Ministry of Economy estimated at $50
million damage to agriculture in 2000. The next year crop losses amount to $80
million.
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Farmers also noted substantial losses in the livestock sector. Already overgrazed
pastures near villages were stripped entirely of vegetation. Fodder supplies
dwindled by one-half to one-third of normal levels. Animals became lean, and
dairy animals yielded less milk. In severely affected areas such as
Karakalpakistan, drought compelled farmers to sell significant portions of herds
for agricultural equipment.
Because there is little employment outside of agriculture in rural areas, some
families in drought-impacted areas resorted to desperate measures to obtain
income in 2000-2001, even dismantling their homes and selling them as
construction materials. Out-migration increased. In some areas, at least two to
three members of each family migrated elsewhere (most commonly to Kazakstan
from Karakalpakistan) in search of a better livelihood. It was estimated that by
2001, drought had left 79,000 farm households unemployed in Karakalpakistan,
and 21,000 in Khorezm. Social stress and tensions escalated. In one community,
two heads of household hanged themselves because they could no longer feed
their family, could not find work, and had already sold everything of value.
Because of the lack of income and failure of many kitchen gardens during severe
drought, food security became precarious in 2000-2001. In drought-prone districts
of Karakalpakistan, Bukhara, and Kashkadarya, farm households purchased a
greater share of food in markets during the drought, but prices rose, doubling in
some areas. Families were forced to compensate by substituting cheaper grains
(such as barley and wheat). Malnutrition became widespread in the worst-affected
locales. In Karakalpakistan, the share of rural population requiring assistance
doubled to 20% in 2000. By the next year, absolute number in need of food aid in
Karakalpakistan and Khorezm had reached 600,000.
Household water supplies deteriorated considerably. Ground water levels in the
worst-affected areas declined 10-15 meters, rendering many artesian wells
useless. Water quality deteriorated. Because local supplies were often nonexistent
or undrinkable (in some instances unfit even for laundry), water was delivered
from far afield by tanks and distributed at a rate of 12-15 liter per person per day.
According to personal accounts and other anecdotal evidence, diarrhea and
intestinal, acute respiratory problems, and waterborne diseases became more
frequent in 2000-2001 as a result of the water scarcity.
4. Potential Effects of Climate Change on Drought in the Near East Region
The widespread and severe droughts in the Near East region at the turn of the twenty-first
century caused a broad range of significant impacts on people, their livelihoods, and the
environment. The droughts also strained local, national, and international capacities to respond to
the needs of those affected. The issue of climate change creates additional uncertainty about the
occurrence of climate extremes, such as drought and flooding, and societies’ ability to reduce the
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risk associated with these hazards. Therefore, an increasing amount of climate change research is
also being conducted in the Near East Region to better ascertain the potential range of future
scenarios that may be expected.
In general, a review of climate change studies by FAO (2007d) reported that the current trend of
reduced precipitation is likely to continue in the south and central parts of the Near East Region
throughout the twenty-first century. In the south and particularly in the easternmost parts of the
region, most models agree that rainfall could increase. Agricultural impacts and ground water
availability follow the same overall geographic pattern.
Specifically, the report states that more than 80% of the International Panel on Climate Change
(2007) projections agree that most of the region will undergo a decrease of water availability
(expressed as runoff5), of up to 40 mm per year by 2080-99. Reductions of approximately double
that amount could occur in the Anatolian plateau in Turkey. Areas where water availability could
increase between 0 and 40 mm per year include southern Algeria to southern Egypt, most of
Sudan and Somalia in Africa, the southern Arabian Peninsula and the southern portion of
western Asia – though there is less agreement on these areas among models than in areas with
projected water availability decrease. Models agree on the increase (still about 40 mm/year) that
could occur in the northeastern portion of the region.
Regardless of the expected rainfall and runoff patterns, the number of dry days is conjectured to
increase everywhere in the region, with the exception of some central Saharan areas. The number
of frost days should also decrease, while heat waves could increase in the more continental areas
of the Near East Region. The length of growing seasons should also decrease in many instances.
Agricultural productivity in the Near East Region is likely to suffer losses because of high
temperatures, drought, floods, and soil degradation, resulting in food insecurity in many
countries. For example, with a 3ºC rise in temperature, maize yields in North Africa could fall by
15-25% and crop yields in Western Asia may fall by 25-35% (depending on a weak or strong
carbon fertilization factor). This may result in an increased number of countries increasing their
dependency on grain imports.
Similarly, climate change in arid lands of the region will lead to less available soil moisture and
will exacerbate the current situation of the already degraded land even further. The livestock
nomadic system is spread over a wide area with low and erratic rainfall extending from the dry
and low rainfall rangelands in the Middle East and the Arabian Peninsula to the high rainfall
areas (above 1200 mm) of the southwest and southern Sudan; these areas are expected to
experience a decline in available moisture and an overall decline in productivity. On the other
hand, temperature increases in temperate areas may benefit pasture and livestock production,
although summer heat stress and changing disease patterns may be a factor of concern.
According to the Stern Review (Stern et al., 2006), by 2100, the mean cost of climate change in
parts of the Near East Region, especially the Middle East, is predicted to result in about a 2.5%
and 1.9% loss in gross domestic product, respectively, compared with what could have been
5

Runoff is the difference between rainfall and evapotranspiration, which is related to crop water availability.
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achieved in a world without climate change. Under a high climate change scenario, the mean
cost of climate change is predicted to be 3.5% in Africa and the Middle East due to loss of
agricultural land and/or threats to coastal cities, as well as increased desertification.
While recognizing that many uncertainties affect climate change projections, the International
Panel on Climate Change and many other organizations perceive climate change as an imminent
threat that must be addressed as soon as possible, particularly in vulnerable regions. The
following two sections provide more details of the potential effects of climate change in North
Africa and West Asia.
4.1 Climate Change and North Africa
According to the Fourth Assessment Report of the International Panel on Climate Change (Boko
et al., 2007), several countries in Africa (particularly in northern Africa) will exceed the limits of
their economically usable land-based water resources before 2025, even without climate change.
Currently, about 25% of Africa’s population (200 million people) experience high water stress
and the Water Exploitation Index6 is especially high in several countries in North Africa: greater
than 40% for Morocco, greater than 50% for Tunisia, Algeria, and Sudan, and greater than 90%
for Egypt and Libya.
The relevance of the problem of water scarcity is evident in North Africa, considering that
estimates for the average annual growth of the population are the world’s highest: 2.9% for the
period 1990-2020. Because of population growth, water use trends, and potential climate change,
the number of people at risk of increased water stress in Africa is projected to be 75-250 million
and 350-600 million people by the 2020s and 2050s, respectively. However, the impact of
climate change on water resources across the continent is not uniform. An analysis of climate
models shows a likely increase in the number of people who could experience water stress by
2055 in northern Africa (Figure 5). In contrast, more people in eastern and western Africa will be
likely to experience a reduction rather than an increase in water stress.
In terms of climate modeling scenarios, very few regional to sub-regional climate change
scenarios using regional climate models or empirical downscaling have been constructed in
Africa mainly because of restricted computational facilities, lack of human resources, and
insufficient climate data. Nonetheless, in terms of temperature, some General Circulation Model
(GCM) scenarios indicate an increase of 3-4ºC by 2080-2099, while others show warming levels
up to 9ºC for North Africa (Mediterranean Coast) in June to August.
Precipitation projections are generally less consistent with large inter-mode ranges for seasonal
mean rainfall responses. However, under some of the worst-case GCM projections for 20802099, mean annual rainfall is very likely to decrease along the Mediterranean Coast by as much
as 20%, extending into the northern Sahara and along the west coast to 15ºN latitude.

6

Water Exploitation Index is the total water abstraction per year as a percentage of long-term freshwater resources.

18

18

Figure 5. Number of people (millions) with an increase in water stress (Boko et al., 2007). Red, green, and blue lines
relate to different population projections. In this case, water stress refers to runoff less than 1000 m3 per capita per
year.

Detailed assessments in northern Africa based on temperature increases of 1-4ºC and a reduction
in precipitation of 0-10% show that the Ouergha watershed in Morocco is likely to undergo
changes for the period 2000-2020. A 1ºC increase in temperature could reduce runoff by the
order of 10%, assuming that the precipitation levels remain constant. If such an annual decrease
in runoff were to occur in other watersheds, the impacts in such areas could be equivalent to the
loss of one large dam per year. Egypt is another North African country that could be vulnerable
to water stress because of climate change. According to several studies summarized by Boko et
al. (2007),
x temperature rises will likely reduce the productivity of major crops and increase their
water requirements, thereby directly decreasing crop water-use efficiency;
x there will probably be a general increase in irrigation demand;
x there will be a high degree of uncertainty about the flow of the Nile;
x Egypt will be likely to experience an increase in water stress, with a projected decline in
precipitation and a projected population of between 115 and 179 million by 2050, which
will increase water stress in all sectors; and
x ongoing expansion of irrigated areas will reduce the capacity of Egypt to cope with future
fluctuation in river flows.
Therefore, a major challenge is to close the rapidly increasing gap between the limited water
availability and the escalating demand for water from various economic sectors. The rate of
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water utilization has already reached its maximum for Egypt7, and climate change will
exacerbate this vulnerability.
However, according to Boko et al. (2007), attributing sensitivity and vulnerability in the water
sector solely to variations in climate is problematic. The complex interactions between overfishing, industrial pollution and sedimentation, for example, are also degrading local water
sources such as Lake Victoria, which affects catches. Integrated analyses of climate changes,
land-use changes and domestic growth strategies may be more important in water management
decision making than a single focus on climate change.
4.2 Climate Change in Central and West Asia
Again, according to the Fourth Assessment Report of the International Panel on Climate Change
(Cruz et al., 2007), climate has already been changing in Central and West Asia and will
continue to challenge the ability of countries in the arid and semi-arid region to meet the growing
demands for water under future climate change scenarios. For example, a gradual reduction in
rainfall during the growing season for grass has reportedly increased aridity in Central and West
Asia in recent years, reducing growth of grasslands and increasing bareness of the ground
surface. Increasing bareness has led to increased reflection of solar radiation, such that more soil
moisture is evaporated and the ground has become increasingly drier in a feedback process, thus
adding to the acceleration of grassland degradation.
In terms of future climate change, Table 2 provides a snapshot of the projections of the likely
increase in seasonal surface air temperature and percent change in seasonal precipitation (with
respect to the baseline period 1961 to 1990) for the seven sub-regions of Asia. A map of the
Asian sub-regions is provided in Figure 6. According to the projections, warming will be greatest
in the continental interior of Asia (i.e., Central, West, and North Asia), which includes all of the
Asian countries within the Near East Region. In general, projected warming over all sub-regions
of Asia is higher during northern hemispheric winter than during summer for all time periods. In
terms of precipitation, the sub-continent mean winter precipitation will likely increase in West
and Central Asia, but summer precipitation will likely decrease. The projected decrease in mean
precipitation in Central Asia will be accompanied by an increase in the frequency of very dry
spring, summer, and autumn seasons. As a result, substantial decreases in cereal production
potential in Asia could be likely by the end of this century. For example, in Central Asia, results
of crop yield projections indicate that yields could decrease up to 30% by 2050.
In terms of surface water resources, changes in river basin runoff could have a significant effect
on the power output of hydropower-generating countries like Tajikistan, which is the thirdlargest producer in the world. Likewise, water availability from major rivers like the Euphrates
and Tigris may also be affected by changes in the timing or amount of flows. In Lebanon, similar
studies have shown that the annual net usable water resources will likely decrease by 15% in
response to a GCM-estimated average rise in temperature of 1.2ºC under doubled CO2 climate,
while the flows in rivers are likely to increase in winter and decrease in spring, which could
negatively affect existing river users.
7

In 2005, the population of Egypt was approximately 75 million and the total water available per person was
already less than 800 m3.
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Table 2. Projected changes in surface air temperature and precipitation for sub-regions of Asia under SRES A1Fl
(highest future emission trajectory) and B1 (lowest future emission trajectory) pathways for three time slices,
namely 2020s, 2050s, and 2080s (Cruz et al. 2007)

Climatic changes in other countries, such as Pakistan, would likely exacerbate present
environmental conditions that give rise to land degradation, shortfalls in food production, rural
poverty, and urban unrest. Circular migration patterns, such as those punctuated by shocks of
migrants following extreme weather events, could be expected. Such changes would likely effect
not only internal migration patterns, but also migration movements to other western countries.
4.3 Case Studies of the Effects of Climate Change
FAO recently sponsored a study on climate change and its potential effects in Jordan (see
Freiwan and Al-Nsour, 2007). In response to the severe drought in 2000-2001, the Canadian
International Development Agency also supported research and analysis by the World Bank,
including climate change assessments for the Central Asian countries of Kazakhstan, Kyrgyz
Republic, Tajikistan, Turkmenistan, and Uzbekistan (World Bank, 2006). These case studies,
repeated here largely verbatim from the original reports, provide examples of the potential
effects of climate change at the individual country scale.
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Figure 6. Asian sub-regions overlaid on SRES climate projection regions referred to in Table 2. Note the Asian
countries colored in dark-gray are included in FAO’s Near East Region.

4.3.1 Jordan
Significant temperature and precipitation trends have already resulted from climate change in
Jordan. According to Freiwan and Al-Nsour (2007), warming trends in annual maximum
temperature accompanied by statistically obvious warming trends in the annual minimum
temperature during the last four decades have resulted in a remarkable decrease in the diurnal
temperature range for the majority of representative monitoring stations across Jordan. A
decreasing trend in annual precipitation is also apparent evidence of climate change in Jordan.
Analysis has also shown that many stations have experienced an increasing number of rainy days
associated with decreasing annual precipitation amounts; a smaller amount of precipitation was
spread over a longer time period and the daily rainfall intensity was reduced. During the last 3040 years, most stations have also recorded increasing trends in relative humidity of about 4-13%,
decreasing trends in annual evaporation, and a decrease in sunshine hours of 2-8%.
The increasing temperatures and decreasing precipitation have reportedly affected the
socioeconomic activities of the region in different sectors. One of the most important is the water
management sector. Furthermore, degradation of forests and reduction of the greenness because
of climate change during the last two decades are evident.
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4.3.2 Kazakhstan
Climate change induced by environmental degradation has already made drought more frequent
in southern and eastern Kazakhstan. Owing to the desiccation of the Aral Sea, temperatures have
risen in the surrounding area, especially during summer. Consequently, the paths of cyclones
bringing precipitation have moved to the north and south of the Aral Sea area, and their velocity
and turbulence have increased. Owing to the growing prevalence of “dry” cyclones, precipitation
has dropped 25-30% near the Aral Sea and west Kazakhstan. In the Kazakhstan portion of the
Aral Sea zone, salinization takes 10-15% of cropland out of cultivation every year, and pasture
areas have shrunk 50%. Meanwhile, cyclones in the northern and northeastern provinces have
increased precipitation by as much as 50%.
Global warming will heighten the exposure to drought. Between 1894 and 2003, average
temperature increased 0.09ºC/decade in summer and 0.20-0.23ºC/decade in winter and spring.
Precipitation, on the other hand, rose in some areas and fell in others. By 2050, temperature will
climb throughout the country by 2-4ºC. Models of precipitation are inconclusive regarding
patterns in spring, but produce a 1-28% rise for the remaining seasons. Overall, Kazakhstan will
become more arid and drought-prone in the spring and summer and more humid during the
remainder of the year. Arid areas will encroach on semi-arid zones, and the sub-humid grain belt
will shrink by 6-23%. If precipitation rises 20% and temperature by only 2-3ºC, the quantity of
water resources in North and East Kazakhstan will remain stable or grow. Otherwise, a reduction
by 23-27% is possible. The Ishim Basin is most vulnerable, with a predicted 34-73% decline.
Because of heightened aridity, grain crop yields may fall by 6-23%. Pasture productivity will
increase with a 1ºC increase in temperature, but will decline after this threshold is exceeded.
Lamb output may fall by 5-25% and wool productivity by 10-20%. Deforestation, soil erosion,
soil salinization, and desertification will intensify, and forest fires will become more frequent.
4.3.3 Kyrgyzstan
During the period 1900-2000, temperature has risen by 1.6ºC in Kyrgyzstan, while precipitation
has increased by 6%. Precipitation increased everywhere in the country except in the Inner Tien
Shan mountains. By 2010, a rise in temperature of 1.8-4.4ºC is expected and precipitation
estimates range from -6% to +54% (of the 1961-1990 average).
Climate change is expected to increase water resources over the short term because of higher
precipitation and melting of glaciers. If water can be delivered to compensate for higher rates of
evaporation, crop and livestock productivity are expected to rise. The upper boundary of forest,
meadow, and steppe belts will rise 150 to 200 meters in elevation and forest cover will expand.
4.3.4 Tajikistan
From 1960 to 1990, precipitation dropped by as much as 20% in the southwest and northwest
and rose 18-20% in the northeast (in areas over 1500 meters in altitude). Meanwhile, the average
temperature has also climbed up to 2ºC in places and is predicted to increase 2-3 °C by 2050,
although estimates vary and have a high margin of error owing to the complexity of the
mountainous topography. All scenarios predict that precipitation events will become more
intense and sporadic, leading to more frequent flood and drought periods.
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Climate change has already affected Tajikistan’s water resources. Tajikistan’s glaciers lost 20
3
km of mass during the twentieth century. Mean annual flow of rivers has declined from 57.1
3
3
km to 53.2 km between 1961 and 1990. Specifically, discharge of the Kyzylsu, Zerafshan,
Vakhsh, and Pyanj rivers has diminished by as much as 7% and the Kafarnihan by 3%. The
rivers of the Ferghana Valley have also been affected.
Climate change will continue to affect Tajikistan’s water resources. Glacial melt will accelerate
and result in a loss of 3-25% of mass. It is expected that even a 14-18% increase in precipitation
will not significantly affect river flows, owing to heightened evaporation. According to the
Tajgidromet estimate, by 2050 a decline in stream flow of 7-10% is expected. Other studies
predict that water resources may be reduced by as much as 37-40% in the south, central, and
eastern portions of the country and 28% in the north (Syr Darya at Bekabad). Snowmelt
contribution to rivers will be increasingly replaced by rainfall, thereby altering the frequency and
duration of peak and low flow periods. Less ground water may become available. Energy
requirements for pumping will become greater. The turbidity of river flows will rise, leading to
more frequent and intense mudflows, accelerating reservoir siltation, and possibly amplified
variability of river flows. Changes in the flow characteristics of rivers will necessitate
corresponding adjustments in reservoir operation.
Heightened evaporation (i.e., 10-20%) will drive up irrigation norms for cotton by 27%, for
wheat by 22%, and for alfalfa by 38%. If water is available, cotton and wheat growing might
become more productive. A reduction in water supply to 80% of the present level would reduce
cotton yields by 15%; a 50% deficit would result in a 35% crop loss. Pastures at high altitudes
will improve with increased temperature, while those below will become less productive. Pasture
productivity will improve in steppe and mountain desert areas, if precipitation grows. Erosion
and salinization will cover more area and intensify.
4.3.5 Turkmenistan
Average annual temperatures rose 0.2-0.6ºC between 1961 and 1990. Meanwhile, precipitation
declined in spring and autumn and summertime precipitation rose or dropped slightly in various
areas, while an increase was recorded for winter in the north, east, and Kopet Dagh foothills.
There was a decrease of aridity in the Kara Kum and Kyzyl Kum deserts from 1982 to 1996,
followed by a slight increase after 1996. Because of the desiccation of the Aral Sea, there has
been a sharp rise in the aridity of the region around it.
By 2100, the average annual air temperature will rise 4.2-6.1ºC. Average annual precipitation
will fall 4-56%. Precipitation between September and May will decline by 60 mm per year in
Akhal Velayat, 49 mm in Legap, 45 mm in Balkan, 16 mm in Dashowuz, and 14 mm in Mary.
Precipitation will become more sporadic, which will increase the frequency and intensity of
drought and flood spells.
Water resources availability will be conditional largely on the flows of the Amu Darya River.
River resources will remain at the existing level or increase 8-11%. Therefore, overall water
resources are expected to remain stable. Based upon data from the Tejen River basin, it is
predicted that water resources of the Tejen will fall by 36%, the Atrek by 51%, and the Murghab
by 17%.
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Owing to higher evaporation rates, water requirements for crops will rise 30-40%. Unless the
efficiency of irrigation systems climbs from 57% at present to 75% by 2050, there will be a
water deficit of 14 km3 in agriculture. Humidity deficits in pasture resources will also rise by
14.4 mbar in Mary Velayat, 11.7 in Akhal, 10.4 in Lebap, 8.8 in Dashowuz, and 7.8 in Balkan.
4.3.6 Uzbekistan
During the last century, temperatures increased 1.2ºC, and there has been an alteration of dry and
humid periods. By 2030, it is expected that temperatures will increase 2-3ºC in the northwest,
1.5-2.5ºC in the northern and middle sections, 1-2ºC in the east, and less in southern areas of the
country. Precipitation will vary between 100% and 120% of the 1960-90 average, with a rise in
the north and negligible change in the south. The duration and frequency of intense precipitation
and drought will increase. However, the level of uncertainty concerning precipitation scenarios is
high, especially for the dry periods of the year in regions with high fluctuations of precipitation.
Reduction of river flows on the Amu Darya or Syr Darya rivers will make mid-stream and
downstream water supplies even tighter than at present. Flows of smaller rivers are likely to
become even more variable because of drought.
As a result of high temperatures, evaporation from water sources will climb by 8-15% and plant
transpiration will grow by 10-20%. Irrigation norms will be 18% higher than in 1990, and nonreturnable consumption will grow by the same amount. If water is available, the productivity of
cotton and wheat growing will rise. Otherwise, much crop capacity will be lost. It will become
more difficult to produce vegetables in some areas, because of intense heat and evaporation.
Pastures in the northern Kyzyl Kum Desert will degrade further, and forage formation will
worsen. In some mountain areas, pasture productivity may increase. Desertification,
deforestation, erosion, soil salinization, and the desiccation of the Aral Sea will intensify.
5. Drought Risk Reduction in the Near East Region
To reduce the likelihood of experiencing recurring drought impacts and the emerging threats
imposed by rapid climate change, some countries in the Near East are striving to enhance their
drought risk reduction efforts by placing a greater emphasis on drought mitigation and
preparedness. According to the United Nations International Strategy for Disaster Reduction
(UN/ISDR) (2007), mitigation can be defined as any structural/physical measures (e.g.,
appropriate crops, sand dams, engineering projects) or non-structural measures (e.g., policies,
awareness, knowledge development, public commitment, and operating practices) undertaken to
limit the adverse impacts of natural hazards, environmental degradation, and technological
hazards.
Preparedness is defined as established policies and specified plans and activities taken before an
apparent threat to prepare people and enhance institutional and coping capacities, to forecast or
warn of approaching dangers, and to ensure coordinated and effective response in an emergency
situation. Ideally, mitigation actions are identified and implemented prior to a drought to build
resilience into a system so it will be less affected when drought eventually occurs. An important

25

25

mitigation measure is the development of drought preparedness and contingency plans that detail
specific measures to be taken by individuals or responsible agencies before, during, and after
drought.
Although many livelihoods and sectors in the region are relatively resilient to drought, there are
times when exceptional drought circumstances undermine traditional coping mechanisms, as
demonstrated during the recent 1998-2001 drought that seriously affected much of the Near East
Region. In addition, past efforts to reduce the effects of drought in the Near East region were
largely implemented under a crisis management paradigm (see Ameziane, 2002). In the crisis
management paradigm, once drought conditions became apparent, governments and other
agencies implement a series of ad hoc measures to help alleviate the negative effects of drought,
which were already being inflicted on vulnerable populations, sectors, and the environment.
Although often providing important relief, these ad-hoc efforts are often inefficient and poorly
targeted (Wilhite et al., 2005). This reactionary approach to drought was a traditional feature of
the Near East region. However, the governments of most countries in the region have slowly
come to realize the shortcomings of the crisis management approach to drought and have begun
developing institutional arrangements geared toward long-term drought risk reduction (De Pauw,
2005).
Drought risk reduction efforts are being implemented at the grassroots as well as national and
international levels, by a broad range of concerned citizens, non-governmental organizations
(NGOs), and government agencies. Such efforts are generally aimed at developing enhanced
drought monitoring and early warning systems, understanding how populations and regions are
vulnerable to the effects of drought, and implementing or enacting effective drought mitigation
and response actions, plans, and policies. These activities are generally being implemented either
in a piecemeal approach or as part of larger drought planning processes.
5.1 Drought Monitoring and Early Warning Systems
Effective drought monitoring and early warning systems are an integral part of efforts worldwide
to improve drought preparedness. Timely and reliable data and information is the cornerstone of
effective and proactive drought planning. However, the UN/ISDR (2006) recently completed a
global survey and found that early warning systems for drought are more complex than those for
other hydro-meteorological hazards and are, consequently, less developed globally. Monitoring
drought presents some unique challenges because of drought’s distinctive characteristics (i.e.,
slow onset, nonstructural impacts, and large spatial extent). Therefore, choosing the appropriate
indicators of drought and formulating those measurements into an effective early warning system
is a challenging prospect.
In recent years, De Pauw (2000 and 2005) has conducted reviews of drought early warning
systems in West Asia and North Africa. De Pauw (2005) stated that most countries in the region
do not have well-functioning drought monitoring systems that would allow them to take timely
action to mitigate the effects of drought. Even though the meteorological networks in most Near
East countries are adequate and well-equipped, they are poorly prepared to function effectively
as a drought early warning system because of inadequate analytical tools required for drought
monitoring, unsuitable information products, and insufficient data sharing. Therefore, the
countries often appeal to the United Nations for assistance to assess the severity of droughts and
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to estimate food imports and emergency assistance requirement in an ad-hoc manner.
Nonetheless, there are some examples of projects and agencies in the region that are working to
address this issue. For example, although not always directly related to drought, the FAOcoordinated Global Information and Early Warning System (GIEWS) was developed in response
to the food crisis of the early 1970s (http://www.fao.org/GIEWS). Its mission is to continuously
review the world food supply/demand situation and provide early warnings of impending food
crises in individual countries. For countries facing a serious food emergency, FAO/GIEWS and
the World Food Programme also carry out joint Crop and Food Supply Assessment Missions.
Their purpose is to provide timely and reliable information so that appropriate actions can be
taken by the governments, the international community, and other parties. This includes
producing a wide range of regular bulletins on food crop production and markets at the global
level and situation reports on a country-by-country basis, including those of North Africa and
West Asia.
The United States Agency for International Development’s (USAID) Famine Early Warning
Systems Network (FEWS NET) is another international food security information system whose
goal is to strengthen the abilities of African countries and regional organizations to manage risk
of food insecurity through the provision of timely and analytical early warning and vulnerability
information (http://www.fews.net/). FEWS NET collaborates with international, national, and
regional partners to provide timely and rigorous early warning and vulnerability information on
emerging or evolving food security issues. FEWS NET professionals in the US and Africa
monitor various data and information, such as remotely sensed data and ground-based
meteorological, crop, and rangeland conditions, as early indications of potential threats to food
security. The network also focuses its efforts on strengthening African early warning and
response networks. Activities to do this include capacity development, network building and
strengthening, developing useful policy information, and forming consensus about food security
problems and solutions.
Although these types of international programs can be useful for monitoring food supply and
demand that can be affected by drought conditions, there have been recent efforts to focus on
developing monitoring and early warning systems tailored more specifically toward drought. For
example, in May 2003, the US State Department Regional Environment Office for South Asia
and the International Water Management Institute, Sri Lanka, initiated a Project on Drought
Assessment and Mitigation in Southwest Asia (http://www.iwmi.cgiar.org/droughtassessment).
The project brought together scientific community and civil society organizations in west India,
Pakistan, and Afghanistan in the attempt to identify gaps in current drought assessment and
management practices and to share lessons and experiences that the countries can learn from
each other. Although the project ended in 2005, the project collaborators conducted valuable
research on drought monitoring and assessment in the region and designed the prototype for a
Southwest Asia Drought Monitor that could be duplicated and enhanced in other parts of the
region (Thenkabail et al., 2004; Smakhtin and Hughes, 2004).
At the national level, the government of Morocco established a National Drought Observatory
(NDO) in 2001 with the goal of collecting, analyzing, and delivering drought-related information
in a timely manner (De Pauw, 2005), which includes assessing the frequency, severity, and
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extent of droughts, as well as their various effects on crop, livestock, environment, and living
conditions of rural populations using objective, measurable scientific criteria (Ouassou, 2005).
According to Ouassou (2005), the NDO was placed within the Institut Agronomique et
Veterinaire Hassan II, an academic institution, to facilitate interdisciplinary collaboration and
give the center a degree of neutrality in regard to policy decisions. Over time, the mandate of the
NDO has broadened into playing a central role in drought planning activities in the country.
Similarly, FAO worked with the government of Syria from 2004 to 2006 to develop an effective
early warning system for drought in the Syrian rangelands (FAO, 2007a). As a result of drought
from 1998 to 2000, which severely affected sheep production and food security among Bedouin
pastoralists on the Syrian Steppe, FAO assistance was requested to assist in developing a drought
early warning system. Specifically, the project had the objectives of: training national staff in the
collection, analysis, interpretation, and implementation of data in the Syrian Ministry of
Agriculture and Agrarian Reform, and strengthening institutional capacity in drought early
warning with particular emphasis on pastoralists and agro-pastoralists of the Syrian Steppe and
its margins. The Syrian project was completed in 2006. As a result, an early warning system
office and a steering committee were organized; a series of drought indicators were identified;
systems were implemented for the collection, organization, and processing of drought
monitoring data (physical and social data); monthly drought bulletins have been produced
regularly since 2005 in both English and Arabic; and the technical capacity to operate a drought
warning system in Syria was successfully developed.
Even though great strides have been made in these efforts in North Africa and West Asia, in
general, there are still many challenges to overcome in developing effective drought monitoring
and early warning systems in countries around the world. As stated by the World Meteorological
Organization (2006), some of the most pressing challenges include: enhancing data quality and
collection network densities, reducing the cost and increasing the sharing of data, making early
warning information more accurate and user friendly, integrating physical and social drought
indicators into systematic and comprehensive monitoring and early warning systems, and
providing support to create and maintain systems. Despite the challenges, progress is being made
to better understand and communicate drought hazards. These systems are essential for providing
a better understanding of drought occurrence and also for triggering proactive mitigation and
response actions to reduce the effects of drought before it becomes a disaster.
5.2 Efforts to Reduce Drought Vulnerability
An effective drought monitoring and early warning system can assist in better understanding,
monitoring, and predicting the occurrence of drought. However, it is equally important to
understand how livelihoods and sectors are vulnerable to drought and to implement mitigation
and preparedness strategies to reduce those vulnerabilities. There are many national and
international organizations and programs in the Near East Region focused on mitigating the
effects associated with natural hazards, including drought.
As an example, the United Nations Convention to Combat Desertification (UNCCD) was
adopted in 1994 and its implementation began in 1996. The UNCCD and it signatory countries
are obligated to carry out activities to combat desertification and mitigate the effects of drought
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(UNCCD, 1994). At the national level, this has largely been implemented through the creation of
National Action Programmes (NAPs), which are developed collaboratively between the UNCCD
and a participating country. Currently, about two-thirds of the countries in the Near East Region
have submitted NAPs to the UNCCD8 (see http://www.unccd.int/), although their
implementation remains a challenge. The programs have resulted in the implementation of many
projects dealing with desertification and land degradation issues (e.g., natural resources
management policy reforms, institutional capacity development, and research and development),
but recent reviews highlighted that Asian and African countries have only made modest gains in
the overall implementation of their NAPs (UNCCD, 2005 and 2007). The reports cite limited
funding, inadequate capacities of institutions, and unsynchronized efforts of stakeholders leading
to disjointed efforts as the primary barriers to implementing the programs. In addition, most of
the programs focus heavily on broad land degradation and sustainable development issues and
less so on fostering programs and policies specifically targeted toward drought mitigation and
preparedness.
A wide variety of other governmental and non-profit agencies have also assisted in the
implementation of many drought-related programs and field activities throughout the Near East
Region, although some have been more directly related to drought than others. For example, the
World Health Organization has worked with the United Nations Environment Programme in
Jordan to carry out a cost-benefit analysis of the health, environmental, and economic benefits of
enhanced water efficiency, and with the United Nations Development Programme (UNDP) in
Jordan and Uzbekistan to protect human health under a range of climate-related threats,
including water stress (Corvalan, 2006).
UNDP has worked in Asian and African countries to reduce drought risk by promoting
sustainable development and poverty eradication through programs that support: policy
development, capacity building, financial and technical support for program development and
implementation, advocacy, and outreach and awareness raising (UNDP, 2006). These actions are
carried out by providing technical and financial resources through country offices, regional
centers like the UNDP Drylands Development Centre in Kenya (http://www.undp.org/drylands/),
and funding programs like the Global Environmental Facility (http://www.undp.org/gef/05/).
These programs support a wide range of projects, including assistance in developing NAPs for
the UN Convention to Combat Desertification (UNDP, 2005).
In addition, the International Fund for Agricultural Development (IFAD) has become the third
largest international financial institution providing agricultural assistance (IFAD, 2006). IFAD
has been working to reduce poverty and fostering household security in rural areas of Asia and
Africa, with significant focuses on soil and water conservation and sustainable land management.
For example, IFAD (2004) reported,
Several IFAD projects in Egypt have financed the reclamation of desert lands,
with support to irrigation infrastructure, agricultural research and extension, as
well as financial services to the targeted population working on the new lands. In
8

Countries that have submitted NAPs to the UNCCD include: Algeria, Djibouti, Egypt, Iran, Kazakhstan,
Kyrgyzstan, Lebanon, Mauritania, Morocco, Oman, Pakistan, Saudi Arabia, Sudan, Syria, Tajikistan, Tunisia,
Turkmenistan, United Arab Emirates, Uzbekistan, and Yemen (see http://www.unccd.int/).
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the Sudan, the Western Sudan Resources Management Programme proposed a
number of technical packages in pasture regeneration and contributes to the
development of a governance structure for land resources that is efficient,
equitable, and environmentally sustainable. IFAD has also funded several
agricultural research grants that focus on developing technology for the marginal
and dryland areas of North Africa, including research on cash and forage-crop
varieties that are resistant to drought, salinity, and poor soil conditions.
USAID also provides funds for natural disaster preparedness, mitigation, and emergency
response projects in Asia and North Africa. It supports smaller, local projects such as a Catholic
Relief Services project in India and Pakistan to assist communities in becoming more droughtresilient (USAID, 2007); collaborative projects such as the RANET project (Radio and Internet
for the Communication of Hydro-Meteorological and Climate Related Information) to make
weather, climate, and related information more accessible to remote and resource poor
populations in Africa and Asia (USAID, 2007a); and regional initiatives such as the Blue
Revolution Initiative in the Middle East and North Africa to mitigate tensions over the
management of shared waters, strengthen environmental protections, and improve access to safe
water and basic sanitation (USAID, 2007b and 2006). They also support FEWS NET
(http://www.fews.net/) and provide relief assistance during times of drought. For example,
USAID provided more than $208 million in FY 2006 to help countries cope with drought in the
Horn of Africa, including $1.1 million to the World Food Programme for their drought
emergency operations in Djibouti (USAID, 2006a and 2006b).
The Consultative Group on International Agricultural Research (CGIAR; http://www.cgiar.org)
also supports a research and training organization in the Near East Region, the International
Centre for Agricultural Research in Dry Areas (ICARDA; http://www.icarda.org/), in Aleppo,
Syria. ICARDA seeks ways to optimize sustainable agricultural production, including an
emphasis on on-farm water-use efficiency, to make them more resilient to hazards like drought,
and fosters capacity building through training and technology transfer. Other CGIAR-supported
facilities are located in other parts of the world but also perform similar work in the Near East
Region (e.g., the International Water Management Institute, International Crops Institute for the
Semi-Arid Tropics, and the Africa Rice Center). Overall, their mission is to foster sustainable
agricultural growth through high-quality science aimed at benefiting the poor through stronger
food security, better human nutrition and health, higher incomes and improved management of
natural resources.
A host of similar NGOs such as the International Federation of Red Cross and Crescent Societies
and Save the Children also assist in the implementation of natural hazard risk reduction and
response activities in some countries of the Near East Region.
Meanwhile, several other governments and agencies have undertaken projects and programs in
the Near East with the goal of placing more focus directly on drought risk reduction through
efforts to better understand drought impacts and vulnerabilities and develop drought mitigation
and response strategies and plans. For example, ESCWA sponsored studies to better understand
drought impacts, vulnerabilities, and mitigation options in West Asia; the Canadian International
Development Agency (CIDA) and the World Bank carried out a program in Central Asia and the
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Caucasus to investigate drought occurrence and develop draft national drought plans; and the
FAO assisted in efforts to develop national drought strategies for Jordan, Iran, and Syria. These
studies are described in more detail in the following sections.
5.2.1 United Nations Economic and Social Commission for Western Asia Drought Project
ESCWA has undertaken recent research to better understand the vulnerability of the region to
drought (ESCWA 2005). Seeing a need for more research and information on water development
and drought, the ESCWA secretariat initiated a series of development reports focused on water
resources in the region from 2004 to 2005. The study focused on examining the various
components of socio-economic drought and identifying indicators and mapping socio-economic
drought vulnerability in the ESCWA region, and proposed guidelines and recommendations for
including socio-economic concerns in drought preparedness and mitigation activities in the
region.
The study utilized three case studies (i.e., Jordan, the Syrian Arab Republic, and Yemen) to
investigate drought vulnerability and how countries in the region are currently mitigating and
managing drought. For each country, the study investigated climatic, water resource, agricultural,
environmental, and socio-economic vulnerabilities, and drought early warning and mitigation
strategies. In general, the studies found that there is a lack of understanding and awareness in
terms of drought and its impacts, as well as a capacity to mitigate it, in the ESCWA region. The
researchers recommended that efforts should be enhanced to build institutional and technical
capacity, harmonize and monitor socio-economic drought methodologies and indicators, monitor
drought and conduct regional vulnerability assessments, and reduce vulnerability through
integrated policy planning.
5.2.2 Canadian International Development Agency and World Bank Drought Project
In response to the 2000-2001 drought in Central Asia and the Caucasus, CIDA (under the
Canada Climate Change Development Fund) supported research and analysis by the World Bank
to better understand the impacts of drought and needs and capabilities in its management and
mitigation (see http://go.worldbank.org/8J56VSUEZ0). The effort resulted in two reports that
outlined drought occurrence, impacts, vulnerabilities, climate change scenarios, and potential
drought management strategies in several countries within the Near East region, including:
Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan (World Bank,
2005 and 2006).
The initial study produced tentative drought management strategies for the countries and subregions of Central Asia and the Caucasus (World Bank, 2005) and, during the second study
(World Bank, 2006), a team of national and international consultants conducted Rural
Stakeholder Assessments in select countries to determine needs and capabilities of rural
communities in participatory drought management and mitigation. In parallel, they carried out
Regional Vulnerability and Capacity Assessments to fill gaps in data. These efforts facilitate a
more in-depth examination of exposure, vulnerability, and capacity in drought management and
mitigation in the region. The results of the research were incorporated into Draft National
Drought Plans for Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan. The information was also presented in two regional conferences: 1) “Strengthening
Drought Management and Mitigation in the Caucasus” held in Tbilisi, Georgia, 13-14 July 2006;
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and 2) “Drought Management and Mitigation in Central Asia” held in Tashkent, Uzbekistan, 1718 July 2006.
5.2.3 FAO Drought Projects
For several decades, FAO has also spearheaded agricultural improvement and rural development
in arid, semi-arid and dry sub-humid zones ravaged by drought and desertification, primarily in
the form of technical assistance projects requested by member nations or within programs that
group together projects with common priorities (e.g., soil conservation, pasture and livestock
improvement, irrigation, etc.). FAO also serves as one of the main partner organizations for the
UNCCD. Because most of the technical objectives of the UNCCD are directly related (if not
identical) to FAO objectives for the conservation and development of dryland resources, a
number of activities implemented by FAO are related to desertification and contribute to the
implementation of the Convention (FAO, 2000). However, it wasn’t until the severe droughts
from 1998 to 2001 that FAO became directly involved in national drought planning in the Near
East Region, at the request of several Near East countries. See Table 3 for a chronological
description of recent FAO drought-related activities in the Near East Region.
At the First Session of the Agriculture, Land and Water Use Commission (ALAWUC) for the
Near East, held in March 2000, member countries requested FAO to assist them in their efforts at
national and regional levels for the formulation of long-term drought action plans in response to
severe drought affecting the region (Abdalla, 2001; FAO, 2002a). In October 2000, the FAO
Regional Office for the Near East initiated discussions on the formulation of a national drought
policy for Syria with a paper entitled “Towards Formulation of Drought Management Policies
and Strategies” (FAO, 2000a). After additional meetings and consultations, a National Drought
Policy and Strategy document was produced in 2001 that emphasized reducing drought
vulnerability, minimizing the impacts of drought, and facilitating post-drought recovery (Sweet
2001; Sweet 2002). The strategy was not initially enacted but there has been recent interest in
seeking ratification of the strategy by the Syrian government.
At the same time, the Agricultural Technical Group at the Regional Office for the Near East was
appointed to take a lead role in facilitating and coordinating drought mitigation and planning
efforts in the region in early 2001. The need for drought planning continued to be stressed in
regional conferences during 2001 and 2002. During this time, FAO adopted “drought mitigation”
as a Priority Area for Interdisciplinary Action, and agreed to help initiate a Network on Drought
management for the Near East, Mediterranean and Central Asia (NEMEDCA drought network),
along with ICARDA and the International Centre for Advanced Mediterranean Agronomic
Studies (CIHEAM). Furthermore, in 2004 and 2005, FAO approved three technical cooperation
projects to assist in drought monitoring and mitigation planning in Syria, Iran and Jordan. The
drought monitoring project in Syria was previously described in section 5.1, and the drought
planning projects in Iran and Jordan are presented in the following two sections.
(1) Iran National Strategy and Action Plan on Drought Preparedness, Management and
Mitigation in the Agricultural Sector
The Iran National Strategy and Action Plan on Drought Preparedness, Management and
Mitigation in the Agricultural Sector project (TCP/IRA/3003), sponsored by FAO, was
conducted from 2004 to 2006 with the main objectives of assisting the Government of the
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Table 3. Chronology of Recent FAO Drought-Related Activities in the Near East Region
x

December 1998: A Memorandum of Cooperation was signed between FAO and the Permanent Secretariat of
the Convention to achieve the objectives of the Convention to Combat Desertification.

x

1998-2000: Worst drought in 30 years affects the Near East Region.

x

March 2000: Based on the recommendation of the first session of the Agriculture, Land and Water Use
Commission (ALAWUC) for the Near East, held in March 2000, member countries requested FAO/Regional
Office for the Near East (RNE) to assist them in the formulation of long-term drought action plans.

x

November 2000 – January 2001: FAO/RNE meeting to discuss collaborative drought mitigation projects.
Agricultural Technical Group at the Regional Office for the Near East appointed to take a lead role in
facilitating projects.

x

May 2001: The Regional Expert Consultation and Workshop on Drought Mitigation Long-term Planning in
the Near East was convened in Aleppo, Syria, and was co-sponsored by FAO/RNE, ICARDA, and European
Union (EU). Representatives recommended the establishment of a network on drought for West Asia and
North Africa and member countries of the European Union. It was agreed that ICARDA will coordinate the
effort.

x

May 2001: FAO/RNE-ICARDA-EU Expert Consultation and Workshop on Drought in the Near East and
the Mediterranean. Workshop held by International Centre for Advanced Mediterranean Agronomic Studies
(CIHEAM) in Morocco. Participants recommended the establishment of a Mediterranean Drought Network.

x

November 2001: ICARDA, FAO/RNE, and CIHEAM agree to launch the Network on Drought Management
for the Near East, Mediterranean and Central Asia (NEMEDCA drought network) during a meeting at
ICARDA.

x

March 2002: Meeting of the Second Session of ALAWUC and the Twenty Sixth FAO Regional Conference
for the Near East Region in Tehran, Iran. Participants endorsed placing the drought mitigation issue as a
‘priority activity’ on the national agendas of member countries, as well as for FAO.

x

June 2002: The constitutional framework for the NEMEDCA network was endorsed by the main partners
and ICARDA was assigned as the “network focal point”.

x

2002: “Drought mitigation” was adopted by FAO as a Priority Area for Interdisciplinary Action. FAO
support contributed to holding the “Regional FAO Workshop on National Capacity Building in Drought
Mitigation in the Near East”, in November 2002, in Rabat, Morocco. Workshop participants recommended
the creation of national drought strategies, early warning systems, and a network for drought preparedness.

x

October 2003: High-Level Technical Workshop “Regional Programmes for Food Security in the Near East
Towards Sustainable Food Security and Poverty Alleviation”, held in Jeddah. Participants continued to push
for work on drought mitigation.

x

March 2004: Third Session of ALAWUC, Doha, Qatar. Participants continue recommendations for drought
risk reduction activities among member countries and their participation in NEMEDCA.

x

July 2004: The Economic Cooperation Organization Senior Official’s Meeting on Agriculture, held in
Tehran, Iran. Participants support Iran’s proposal for establishment of a Regional Sub-Center for Risk
Management of Natural Disasters.

x

2004-2006: FAO approved three technical cooperation projects (TCPs) to assist in further developing the
Drought Mitigation Strategies and Action Plans that are currently operational in the Islamic Republic of Iran,
Jordan, and Syria.

x

July 2006: Advanced Seminar on Drought Mitigation Methodologies, Tools, and Management Options,
Organized by CIHEAM-Zargoza, ICARDA, and FAO in Aleppo, Syria.

x

[May 2007: International Workshop of MEDROPLAN Project, held in Marrakech, Morocco, 15-18 May.]
Not a FAO activity; cited for records.

x

June-December 2007: FAO Regional Office for the Near East and NDMC (USA) develop summary of
drought-related activities in the Near East.
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Islamic Republic of Iran to: 1) formulate a comprehensive and integrated National Strategy and
Action Plan on Drought Management and Mitigation for the agricultural sector, 2) review
coordination mechanisms for drought response by various stakeholders and formulate proposals
for their strengthening, and 3) strengthen institutional capacity in drought early warning,
preparedness and response to affected areas and people, especially for the more vulnerable and
food insecure households (FAO, 2006). During the project, collaborators and consultants
produced the following materials:
x
x
x
x
x

assessments of drought impacts and existing drought management capacity;
analyses of international experience and mechanisms for drought management;
a national drought preparedness strategy in the agricultural sector outlining government
objectives in the event of drought; and a plan of action defining the actions required to
prepare for, manage, and mitigate the negative effects of drought;
initiation of the drought early warning component of the strategy; and
guidelines to create a national drought management center, which could eventually
evolve into a regional center.

Overall, the main components of the proposed framework for establishing the national drought
preparedness strategy are to create a national drought management center, adopt policies to
support drought resilience and reduce vulnerability, enhance institutional coordination
mechanisms for drought management, and develop national capacity for drought planning,
mitigation, and response. The national drought preparedness strategy is in the process of being
introduced to the parliament for official approval. When approved, the policy calls for the
development of a national drought management center that would serve as the drought mitigation
hub of Iran. Eventually, it is envisioned that the center could also serve as the regional hub for
the ECO region (a regional division of about 10 countries).
(2) Jordan National Drought Mitigation Strategy
The Jordan National Drought Mitigation Strategy project (TCP/JOR/3001) was authorized by
FAO in May 2005 under its Technical Cooperation Programme and concluded in 2007. The
primary objectives of this project were to: 1) help the Jordanian government formulate a
comprehensive and integrated national strategy and action plan on drought management and
mitigation for the agricultural sector, 2) strengthen coordination mechanisms for drought
response by various stakeholders, 3) strengthen institutional capacity in drought early warning,
preparedness, and response to affected areas and people, especially for the more vulnerable and
food insecure households, and 4) train staff in concerned institutions in drought management,
preparedness, and mitigation issues (FAO, 2007b). The primary achievements were that the
project:
x
x
x

built greater awareness of the need for a national drought strategy;
promoted discussion and interaction between the primary ministries, departments, NGOs,
and stakeholder groups on drought mitigation and policy and reinforced the need for
these institutions to work together to achieve a common goal;
provided training for key government and non-government officials on drought
monitoring, mitigation, planning, and policy;
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x
x
x
x

provided resources to help establish a drought early warning unit to better support the
development and implementation of a national drought strategy and action plan;
created a national drought commission to foster development of a national drought
strategy and action plan;
supported preparation of a series of consultant reports that will provide much-needed
information as input to the formulation of a national drought strategy; and
created an environment of coordination that has increased institutional understanding and
capacity for a paradigm shift from crisis to drought risk management.

In the end, the project helped to foster a better understanding of drought issues in Jordan, brought
together the appropriate stakeholders, and created a framework that could be utilized to develop
a national drought strategy tailored to the needs of the country.
5.3 Networking for Drought Risk Reduction in the Near East Region
Although drought risk reduction measures are being implemented in the Near East Region, there
is limited coordination between efforts and knowledge sharing among stakeholder groups.
However, several networks that offer opportunities for enhanced collaboration and information
sharing in the region are being established and made operational.
For example, the UNCCD has coordinated the development of sub-regional action programs
(SRAPs) and regional action programs (RAPs) to combat desertification and drought in Asia and
Africa (http://www.unccd.int/). In terms of the Asian portion of the Near East Region, West and
Central Asian SRAPs have been created, along with a RAP focused on carrying out six regional
themes (e.g., desertification monitoring, agro-forestry and soil conservation, rangeland
management, water resources management for agriculture, capacity building for mitigating
drought and desertification, and assistance for the implementation of integrated local area
development programs). In general, these programs focus on the sustainable management of
trans-boundary natural resources relating to desertification; priorities for coordination and other
activities in the fields of capacity building; scientific and technical cooperation, particularly
drought early warning systems and information sharing; and the means to strengthen relevant
sub-regional and other organizations and institutions (UNCCD, 2000). However, implementation
of the Asian SRAPs and the RAP have been slow because of financial limitations, a lack of
clarification of objectives and priorities, limited capacities of stakeholders, and issues in the
ability to exchange scientific information (UNCCD, 2007).
Similarly, SRAPs have also been established that cover countries in the African portion of the
Near East Region. These SRAPS are being implemented under the auspices of sub-regional
institutions, namely: the Permanent Inter-state Committee for Drought Control in the Sahel and
Economic Community of West African States for West Africa, the Arab Maghreb Union (AMU)
for the northern AMU region, and the Intergovernmental Authority on Development for the
Eastern Africa region (ECOSOC, 2007). Similarly, a RAP, under the auspices of the Regional
Coordination Unit hosted by the African Development Bank, has been created to focus on six
themes: integrated management of international waters; promotion of agro-forestry and soil
conservation; rangeland management; ecological monitoring, mapping, and early warning;
promotion of renewable energy resources; and promotion of sustainable agriculture farming
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systems. Although several programs have been implemented as part of these initiatives, the
African region faces several constraints to fully addressing drought and desertification,
including: the high level of poverty, poor coordination and collaboration among actors,
insufficient political will, a lack of knowledge on drought and desertification issues, weak
institutional capacities, lack of financial resources, and political instability and conflict
(ECOSOC, 2007).
To assist in addressing some of these concerns, the FAO, ICARDA, and CIHEAM launched the
NEMEDCA drought preparedness network for the Near East, Mediterranean, and Central Asia
countries in 2002. The countries served by the network include: Algeria, Libya, Mauritania,
Morocco, and Tunisia; Djibouti, Egypt, Eritrea, Ethiopia, Somalia, and Sudan; Cyprus, Iraq,
Jordan, Lebanon, Palestine, Syria, and Turkey; Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and
the United Arab Emirates, and Yemen; and Islamic Republic of Iran, Kazakhstan, Pakistan,
Tajikistan, Turkmenistan, and Uzbekistan. The NEMEDCA constitution was further revised by
participants to the MEDROPLAN International Workshop held in May 2007, in Marrakech,
Morocco.
According to the NEMEDCA Constitution, the network will:
x create two sub-networks on drought management, one for the Mediterranean part of the
Near East Region and the other for the Central Asia part.
x convene periodic meetings for the Network Executive Committee to discuss the network
work plans and evaluate programs and their implementation;
x establish and develop regional databases and directories for professionals and institutions
relevant to drought monitoring, assessment, mitigation, and management;
x organize, alone or with collaborating agencies, working sessions, workshops, and
seminars on specific aspects of drought and prepare thematic studies;
x review and assess current practices, plans of action, and policies followed in member
countries;
x assist in developing individual national plans of action and early warning and monitoring
units, and assist in the collection of data;
x promote joint collaborative activities among countries to consolidate the linkages and
synergy in resources utilization for research, training, and networking;
x establish and operate a communication system on drought mitigation; and
x seek support from governments; funding agencies; individuals; national, regional, or
international organizations; development banks; and others.
This collaboration, and funding by the European Commission, has also resulted in the creation of
a regional drought planning guide for the Mediterranean region (southern Europe and North
Africa), referred to as MEDROPLAN (www.iamz.ciheam.org/medroplan). The purpose of the
MEDROPLAN guidelines is to provide Mediterranean countries with a framework to help them
develop and implement proactive drought management plans. However, each country and each
basin has its own characteristics and the drought plans should be adapted to them. So the
guidelines are not prescriptive and have to be taken as a reference, and the tools proposed have to
be chosen and adapted to the local planning reality. The project website also includes examples
of the application of the guidelines in several countries in the region, including Tunisia, Cyprus,
and Morocco (http://www.iamz.ciheam.org/medroplan/guidelines/complete_technical.html).
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The NEMEDCA network is one of several that have been proposed around the world as part of
the Global Drought Risk Reduction and Preparedness Network (see UN/ISDR, 2007). This
network would be a network of regional networks to facilitate the exchange of drought-related
information and experiences around the world. According to the UN/ISDR (2007), “working
individually, many nations and regions may struggle to develop their drought coping capacities.
However, collectively working through global and regional networks and partnerships, they can
significantly improve their chances of achieving a substantial reduction in the magnitude of
social, economic, environmental and political impacts associated with drought in the 21st
century.”
6. Conclusions and Recommendations
Drought is a recurrent feature throughout the Near East Region that results in significant impacts
across a broad range of environmental and social sectors. Both the occurrence and impacts of
drought could change in the near future because of climatic shifts and changing vulnerabilities
brought on by growing populations and user groups competing over limited water resources. In
order to reduce the threats associated with current and future drought in the region, it is essential
to gain a better understanding of the drought hazard and implement risk reduction actions at the
local, national, and regional levels.
Individuals and communities typically implement a range of traditional measures to anticipate
and respond to drought conditions. These measures serve as the first line of defense against
drought. However, there are times when local efforts may be insufficient to deal with especially
severe drought or inappropriate to foster the long-term sustainability of livelihoods (Davies
2000). In these cases, governmental and non-governmental NGOs play a critical role in assisting
local groups to better prepare for and respond to drought. However, these efforts are often
disjointed and ad hoc, which does not result in holistic, coherent, and long-term drought risk
reduction programs. Many of these programs are also biased toward responding to drought (i.e.,
crisis management) rather than promoting proactive risk management strategies.
To address these issues, some governments and organizations are beginning to focus more
attention on drought mitigation and preparedness planning - that is, identifying and
implementing measures and policies before drought to reduce the likelihood of adverse effects
when drought eventually occurs. This shift in focus was accelerated in the Near East Region by
the occurrence of especially severe drought conditions from 1998 to 2001, which caused
widespread negative effects throughout the region. Natural hazard planners and policy makers
witnessed the effects of drought firsthand and many of them have been motivated to seek better
strategies to reduce drought risk. Efforts must continue to maintain the momentum achieved in
drought mitigation and preparedness planning in recent years.
In 2004, the Agriculture, Land and Water Use Commission for the Near East (FAO 2004) met
and discussed progress achieved in developing strategies for drought mitigation and
preparedness planning in the Near East Region. They also developed a list of recommendations
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for future actions to enhance drought risk reduction efforts. The recommendations they made are
indicated below as they remain valid and constitute the basis for this report:
x Moving from treating drought as an emergency to a new approach of long-term planning
and implementing sustainable practices to mitigate the negative impacts of drought. In
particular, countries need to adopt a risk management approach in developing national
strategies for drought mitigation that complement existing national and international
environmental and development programs;
x Strengthening governments’ drought mitigation and preparedness efforts with assistance
from the United Nations and other organizations, such as FAO; United Nations Environment
Programme; United Nations Educational, Scientific and Cultural Organization; United
Nations Sudano-Sahelian Office; Arab Center for the Studies of Arid Zones and Dry Lands;
IFAD; World Bank; CIHEAM; and European Union, to consolidate efforts for planning and
implementing drought mitigation programs. These types of organizations could also support
national drought planning by providing technical assistance and drought-related data;
supporting pilot studies, expert missions, and other reviews; helping to formulate projects
and funding proposals; developing new funding opportunities; and providing training
services to national cadres to build capacities in drought mitigation and preparedness;
x Supporting and participating in regional networks and mechanisms (such as the Regional
Network on Drought Mitigation in the Near East and Mediterranean established by
ICARDA, FAO, and CIHEAM) to exchange information and lessons learned and to develop
regional coordination mechanisms to accommodate cooperative programs, joint activities,
and institutional set-ups, which could lead to harmonization of national drought mitigation
plans among neighboring countries;
x The creation of guidelines to assist countries in the preparation and implementation of
national action programs for combating drought with a particular emphasis on policies,
required infrastructures, coordination, community participation, political commitment,
raising public awareness, and provision of finance;
x Involving and mobilizing all community sectors (including NGOs and women and youth)
for launching awareness and education campaigns to sensitize all stakeholders to drought
impacts and ramifications, as well as identifying each sector’s role;
x The establishment of drought early warning systems as essential components of drought
preparedness and mitigation plans;
x Giving due attention to the social and economic dimensions of drought within the
framework of the preparedness and mitigation plans, which should be comprehensive and
integrated to address rehabilitation and development of other related drought-affected sectors
(e.g., rangeland, livestock, forestry, and crop production) within an environmental protection
context;
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x Lending adequate support to research and technology transfer related to drought
mitigation activities, including: drought-tolerant germplasm, drought-adapted animal breeds,
biotechnology, capacity building, and human resources development;
x Providing facilities and enacting required legislation and policies to allow the creation of
enabling mechanisms that would be entrusted with drought mitigation measures to be
implemented at the district, provincial, and national levels. This would include supporting, at
the highest level possible, the timely adoption and implementation of drought mitigation
measures.
As described in this document, many of these recommendations have been initiated to some
degree. The key is to continue building on the previous successes and overcoming barriers to
further change. As another step in this direction, the FAO and NDMC, drawing on the
experience gained and summarized in this document, have collaborated to develop guidelines to
assist countries in the preparation and implementation of national action programs for managing
drought risk (see FAO/NDMC, 2008).
Enhancing regional capacities to prepare for and respond to drought and other hazards is critical
for creating a secure and sustainable environment, especially given the uncertainty posed by
emerging threats such as changing climatic conditions. This will require the implementation of a
new risk management paradigm and the collective efforts of stakeholders at local, national, and
regional levels.
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