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Executive Summary 
 
The Islamic Republic of Iran is experiencing the third consecutive year of an extreme drought.  
Although the number of provinces severely affected by the drought is lower than that of the 
last year, the total damage the drought has caused, estimated at $2.6 billion, is far greater this 
year. 
 
Compared to the last hydrological year (September to June), all provinces except three 
experienced a reduction of precipitation this year.  In Sistan-Baluchestan, the reduction is as 
high as 78%, with Kerman and Boushehr to follow, at 58% and 57%, respectively.   
 
Shortage of drinking water has been the most serious consequence of the drought.  According 
to estimates, 90% of the population is being affected to varying degrees and most populations 
in the 12 most severely affected provinces are relying on water tankers to transport drinking 
water. 
 
In agriculture more than 2.6 million hectare of irrigated farms, 4 million hectare of rainfed 
agriculture, 1.1 million hectare of orchards are being affected and the farmers are expecting 
reductions of 35% to 75% in wheat and barley production.  For livestock, 75 million heads of 
animals are being affected, inflicting an estimated $900 million worth of loss to some 200,000 
livestock herders. 
 
The persistent drought has caused significant damages to the country’s biological diversity, 
including both animal and plant species.  Many wetlands of international significance have 
become completely dry. 
 
The drought has also had substantial effects on public health this year.  The situation has 
worsened considerably compared to last year as people become more susceptible to diseases 
and there is an increase of morbidity and mortality in most drought affected areas. 
 
The displacement of the rural population and their livestock has taken place in a number of 
drought affected provinces, exacerbating the already serious situation. 
 
Following its effort last year, the Government of the Islamic Republic of Iran has been 
making a serious effort to address the consequences of the drought since Spring 2001.  The 
Parliament has allocated 4,000 billion rials, approximately $500 million, to mitigated the 
effects of the drought.  The Cabinet has declared June to December 2001 as the “Water Crisis 
Period” and has issued decrees to conserve water. 
 
However, it is clear that the Government effort alone is not sufficient to address the serious 
consequences of the extreme drought and concerted effort of the international community is 
urgently needed. 
 
Based on UN’s discussion with the Government and its own estimates, the following items 
are urgently needed for drought mitigation: 
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• Water tanker trucks, with epoxy coated tankers. A total of 12,000 mobile water 
tankers with capacities between 12,000 – 18,000 liters are required for delivering 
drinking water to urban, rural and nomadic population, livestock, wildlife and 
orchards. 

• Epoxy coated stationary or portable plastic water tankers. A total of 12,000 
stationary tankers with capacities of between 5000–10,000 liters are required. 

• Provision of polyethylene or PVC pipes and raw materials. 2000 km of pipes with 
different sizes and 20 tons of raw material are needed. 

• Water pumps both electric and diesel. A total of 2500 pumps with different 
capacities from 5 to 100 liter per second and pumping head of 50 – 150 meters are 
needed. 

• Water quality test equipment. 250 chemical and biological test equipment is 
needed.  

• 150 water bottling and packing units 

• Chlorine  

• Loans for farmers and herders 

• Grant assistance for reconstruction of damaged qanats  

• 1.5 million tons of animal feed (barley) Medicine, multivitamin and mineral 
supplements. 35 tons of multivitamin and mineral supplement and 80 tons of 
livestock insecticide and acaracides are required. 

 
As drought has become a recurring phenomenon in the region, there is an urgent need for a 
national strategy for drought preparedness and mitigation, encompassing planning, 
implementation, proactive mitigation and public education.  The United Nations is working 
closely with the Government, for example, on early warning systems, country strategy and 
regional cooperation and hope to achieve some preliminary results before the end of 2001. 
 
 
 
1- Introduction 
 
The Central and South Asian countries are suffering from a drought that has affected 
Azerbaijan, Afghanistan, Georgia, Iran, India, Pakistan, Tajikistan, Uzbekistan, and extending 
to Mongolia and China. The Islamic Republic of Iran is experiencing the third consecutive 
year of extreme drought. Urban, rural and nomadic populations are suffering from the effects 
of the drought in water resources, crop and livestock productions and the environment. 
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Although the number of provinces severely affected this year is lower than last year, i.e. 12 
compare to 25 out of 28 provinces, 90% of the population is being affected by the drought 
with varying degrees and the damages the drought has caused this year are much higher than 
that of the last year. 

Iran is a country of 1.64m sq. km with low and highly variable rainfalls and large fluctuations 
in biomass production. As a result, there are large fluctuations in the ability of the land to 
produce food, fodder and bio-fuels. While dryland ecosystems of Iran have demonstrated in 
the past great resilience and have nearly always bounced back in good rainfall years after dry 
spells, the persistent drought in recent years combined with rapid population growth and 
increasing land degradation may result in permanent damages to some fragile ecosystems.    

With the increased population pressure and excessive human expansion into drier areas an 
increasing number of people have become vulnerable and exposed to more frequent weather 
calamities.  The consumption of the critical production elements such as water, alternative 
uses of dry season grazing land through introduction of irrigated and non-irrigated crops, and 
the industrial and urban uses of land and water at the expense of rural agricultural producers 
have broken the links in traditional production chains and, where not compensated, have led 
to a breakdown of the entire production system.   

At the same time, the loss of traditional authority, social cohesion and collective practices 
such as common property resource management have aggravated the vulnerability of poor 
farmers and women to climatic variations. Additionally and in spite of the overall success of 
the country’s agricultural sector in increasing production and productivity in the past two 
decades, some of the policies and programs for dry land development have led to 
environmental degradation and increased the vulnerability of the population. Both have been 
exacerbated by the recent, recurrent droughts.   

Considering this background, the UN inter-agency mission1 is fielded and this report is 
prepared. In coordination with the relevant Government authorities, the UN mission visited 
four hardest hit provinces from 2 to 14 June 2001 to assess the effects of the drought. The 
provinces visited are Fars, Kerman, Khorassan and Sistan & Baluchestan. 
The objectives of the mission were to: 

 
§ Review the existing drought information that MOI, MOAJ and MOE provided;  
§ Carry out field visits to the hardest hit provinces for first hand assessment; 
§ Prepare a report on the overall drought situation in Iran; and 
§ Provide suggestions for required actions. 

In 2000, a UN drought assessment mission comprising the representatives of OCHA, WHO, 
UNICEF, UNESCO, FAO and UNDP visited 3 provinces from 23 July to 5 August 2000 and 
                                                             
1 The mission was comprised of Mr. Hossein Jafari from UNDP Tehran, Mr. Ali Yousef Hakimi from FAO 
Tehran and Ms. Mandana Askarinasab from UNICEF Tehran. The mission was accompanied in the field by Mr. 
Ali Mohammad Shojaei from the Disaster Task Force, Ministry of Interior. Mr. Haoliang Xu, UNDP Deputy 
Resident Representative coordinated the effort and edited the report. 
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helped consolidate information on the serious situation of the extreme drought. That effort 
generated $3.2 million worth of international support to complement the Government’s effort.  

This year’s report concluded that the severity and effects of the drought in southern, eastern 
and central provinces are far greater than that of the last year. Shortages of drinking water 
have been the key effect of the drought in many rural and urban areas including Tehran, 
Mashad, Zahedan, Boushehr and Isfahan. The rural population in central parts of the country 
have started migrating from their villages to other areas in search of water. Losses in 
agricultural and livestock production and the environmental damage of the drought have also 
been far greater. Farmers are expecting 35 – 75% reduction in crop production this year in 
drought affected areas. Many wetlands of international significance have become dry 
completely and many wildlife and plant species are under the threat of extinction.  

 

2- Status of the drought 
2.1- Precipitation  
Due to its geographical location, Iran has an arid and semi-arid environment covering 90% of 
the country. Only the Caspian Plain in the northern parts of Iran receives more than 1000 mm 
of rainfall annually. Zagros mountain chains in the western parts of the country and Alborz in 
the northern parts prevent clouds to enter central, eastern and southern parts of the country. 
Therefore, central and southern low lands along with eastern parts of the country receive very 
little precipitation. Due to shortage of precipitation and its uneven distribution in these areas, 
most rivers are seasonal and their flows depend heavily on the amount of rainfall. If there is 
more rainfall than the average, flush flood is a common phenomenon. Otherwise, it is 
drought. The distribution of precipitation is also very important. For the growth of vegetation 
and replenishment of water resources, if throughout the hydrological year the distribution of 
precipitation is even, the outcome is normally good. If not, all resources will be negatively 
affected. 

The amount of rainfall this hydrological year, from 23 September 2000 to 20 June 2001, has 
been well below the long-term average in most provinces. Figure 1 shows the reduction of 
precipitation compared to the long-term average in each province. Annex 1 indicates the 
amount of reduction in precipitation in the last three years compared to the long-term average. 
It table indicates that all provinces except one experienced and reduction. The surface water 
flow also shows a substantial decline this year. For example, the total water flow of Halil 
Roud River in Kerman province this year has been 25.4 million m3 compared to 124.4 million 
m3 of last year and 433.8 million m3 of the long-term annual average. At the time of the UN 
mission, the water flow of Halil Roud, which flows to Jiroft dam, was only 760 liter per 
second, while evaporation from the surface of the dam was around 500 liter per second, 
suggesting a negligible water flow in the river. Many springs, qanats (i.e. traditional 
underground canals) and wells are completely dry or faced a substantial decline in the amount 
of water. 
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The precipitation data for the last three years, in Annex 1, suggests a severe drought for 
central, eastern and southern regions including Boushehr, Hormozgan, Kerman, 
Kohkilouyeh& Boyerahmad, Sistan & Baluchestan, South Khorasan, South Fars and Yazd. 
Yet these figures do not show the severity of the drought at sub-provincial levels as vast areas 
within some of the provinces have not received any rainfall in the last three years. 

In Sistan & Baluchestan the precipitation has been far below the long-term average for the 
third consecutive year throughout the province. Zahedan, Zabol and Zehak received only 
13.1, 12.1 and 10.7 mm of rainfall this year representing more than 80% reduction from the 
long-term average and even 40–75% reduction from last year. 
 
Figure 2 indicates the amount of precipitation this year in some districts of Sistan & 
Baluchestan and compares it with the amount of precipitation last year and the long-term 
average. The situation also exists in other provinces. In Khorasan, the amount of precipitation  
 
 
 
__________________ 
* Ghom, Gilan and Hamadan provinces received 46.8, 26.7 and 19 percent more precipitation this year 
compared to the long-term average.  
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was reduced by 10 – 70% of the long-term average in different parts of the province. The 
average precipitation for the whole province from 20 Sept. 2000 to 20 May 2001 was 117 
mm, which represents a reduction of 40% from the long-term average of 195 mm. Figure 3 
shows similar statistics for Kerman. 

The above statistics suggest that the distribution of precipitation in the drought stricken 
provinces is very uneven this year. In fact, the reduction of precipitation in the southern parts 
of those provinces seems more severe than that of their provincial averages.  

2.2- Non-climatic factors 

Development activities have been a major contributing factor of the persisting drought, as 
overgrazing of the rangelands, overexploitation of ground water reserves and land degradation 
intensify its effects. For example, overexploitation of ground water reserves for expansion of 
agriculture has caused water table to drop to very critical levels in most areas. As the ground 
water is not replenished in drought years and there is a need to use even more ground water 
when drought hits, the deterioration of ground water resources is accelerating. 
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Land degradation due to overgrazing and inappropriate agricultural techniques and the 
subsequent, accelerated water and wind erosion intensify the effects of drought. These 
phenomenon reduce the capacity of soil to absorb water, resulting in reduced replenishment of 
ground water and increased possibility of flood.  

Cultivating high water consuming plants in dry areas also cause many problems in drought 
years. For example, there are more than 255 ha of sugar beet fields in the city of Birjand with 
a meager 176 mm average rainfall. This plant needs 20,000 m3 of water per ha every year to 
produce 4,000,000 Rials worth of sugar beet. Meanwhile, saffron uses only 8,000 m3 of water 
per year per ha and can generate 10,000,000 Rials.  

The waste of water has also contributed to the severity of the crisis. The irrigation water 
efficiency in the country is around 35%, which suggests that only one third of water is used 
and the remaining two third is lost due to inappropriate irrigation systems. Per capita water 
usage in the urban areas is very high. In the city of Tehran, for example, this figure is around 
239 liter per capita per day, while this figure in Western Europe is around 120 liter. At the 
same time, more than 25% of the drinking water in the cities is reported lost in dilapidated 
and worn-out networks.  

Using drinking water for irrigation of green spaces in cities is another contributing factor. 
Furthermore, many trees and plants in the green spaces of arid cities are high water 
consuming species. Collectively, these non-climatic factors significantly increase the adverse 
effects of the drought. 

 

3- Consequences of the drought 
Drought impacts many sectors of the economy. For example, it reduces the productions of 
crops, horticulture and rangeland forest, reduces water level and quality, increases livestock 
and wildlife mortality, and increases bush fires. Drought also has many indirect effects, as it 
reduces the level of income of primary producers, displaces people form rural areas to the 
fringe of urban centres, deteriorates public health and increases the outbreak of water born 
diseases, unemployment and public dissatisfaction.  In particular, it affects the most 
vulnerable groups, particularly children and women of nomads and rural areas. 

The key consequences of the consecutive drought in Iran have been the shortages of drinking 
water and loss of crop and livestock production. It is estimated that 90% of the population are 
experiencing the shortage and most of the rural population in the 12 severely affected 
provinces, including some urban populations, have to rely on water tankers for drinking 
water. The total losses due to the drought this year in agriculture and livestock sector is 
estimated at $ 2.6 billion, although the drought this year has affected fewer places than last 
year (12 provinces severely affected compared to 25 province). Annex 2 shows the damages 
in detail by province.  

Drought has also had negative impacts on the environment. Many wetlands of international 
significance are completely dry. These include the Hamoon wetland in Sistan and 
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Baluchestan, Lake Bakhtagan, Lake Arzhan and many other wetlands in Fars. This has 
negatively impacted the wildlife and the livelihood of local population. Many plant and 
animal species are severely affected and some of them face the threat of extinction. 

3.1- Agriculture 
The traditional land use practices in many drylands of Iran are opportunistic and dependent on 
rainfall.  The dryland farmers normally try to maximize the harvest during good periods and 
minimize loss during dry periods.  A complex set of traditional production systems allows 
such practices, which are characterized by mixed cropping, livestock and agro-forestry 
systems.    

However, apart from irrigated agriculture, which is responsible for about 56% of the total 
production and 83% of the wheat production, the choices for new and more productive 
farming systems in the draylands have been limited and have so far not had major successes 
in increasing and stabilising production levels.  The recurrent droughts, particularly in the last 
three years, have further diminished the ability of the farmers to develop new adaptive and 
coping strategies.   

The persisting and intensifying drought is adversely affecting crop and livestock production in 
most areas of the country. Last year, Iran imported seven million tons of wheat, becoming the 
world’s biggest importer. This year this figure may increase further as farmers are expecting 
reductions of 35–75 % wheat and barley production in the drought affected provinces. The 
drought is inflicting irreversible damage on the agricultural production,  particlarly for those 
farmers located farthest downstream from the reservoirs. 

Based on official estimates this year’s drought is directly affecting more than 2.6 million 
hectare of irrigated farms, 4 million hectare of rainfed agriculture, 1.1 million hectare of 
orchards and more than 75 million animals. (see Annex 1) 

Due to the drought, the rainfed agriculture was totally destroyed in most areas visited by the 
UN mission.  In Kerman, century old walnut trees, a main source of income for the local 
population, are dying.  In Fars, the drought has seriously jeopardized over 2000 hectares of fig 
orchards, one of the largest in the world.  

In the Gonabad region of Khorassan, the drought has been coupled with frost, which has 
severely affected agricultural production. The average production of Saffron, the main source 
of farm income in South Khorassan, has been reduced from 5kg/ha to 2.5 kg/ha as a result of 
water shortages. Many farmers in this region have not been able to pay back the loans they 
borrowed following the 1997 earthquake in the area. 

In Allahabad, located 10 km west of Jiroft, Kerman all crops and orchards including 15 
hectare of citrus and date trees and 30 ha of crops and vegetation have been destroyed 
completely with the drying of the traditional qanat. Some fruit trees such as walnut, cherry 
and apricot had 40 –80 % reduction in production, while pistachio, the main source of income 
in many parts of Kerman, will see a reduction of 5 – 40%.  
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The drought has also increased vulnerability of the agricultural production to various pests 
and diseases. The pests have devastated the trees, causing their gradual death. The intensity of 
damage has been such that regional agricultural authorities are encouraging people to collect 
the pests and sell them to the authorities. The Government is paying US$ 25 per kilo for larva 
and mature pests. In Gonabad alone 283 kg of larva have been bought.  

3.2- Livestock 
The drought is severely impacting the number and productivity of commonly held livestock in 
Iran with a total population of over 81 million, 80% of which are nomadic sheep and goats.   
The situation has been aggravated by the consecutive droughts. Over 200,000 nomadic 
livestock owners have lost or continue to lose their only source of livelihood.  This aspect 
requires immediate attention to prevent major population displacements. It is estimated that 
75 million heads of livestock are being affected and $900 million of damages is being 
inflicted. 

The effect of the drought on the livestock population will continue to be felt beyond the 
current season.   In the short term, animals will die due to starvation and dehydration.  The 
loss in reproduction among the surviving stocks will seriously impact household returns in 
future years, as there would not be adequate number of female animals for reproduction. 
Those that survive will not be in a good condition for reproduction. 

Iran has approximately 90 million hectares of rangeland, 9.3 million hectares of which are 
considered in good condition while the remaining in fair or poor condition. The country’s 
rangeland in a normal year produces around 10 million tons of dry matter (DM), of which 5.8 
million tons may be available for grazing. The remaining amount is the minimum required for 
re-growth and soil conservation.   

5.8 million tons of DM can support 38.5 million animal unit1 (AU) for a duration of 8 months. 
At the moment there are 115.5 million AU in Iran and only 16.5 of them are fed from other 
sources including byproducts from agriculture. The above figures suggest that the rangelands 
are being utilized at three times more than their peak capacities in a non-drought year. This  
results in severe degradation of the rangelands and accelerates soil erosion. As the rangeland 
is considered by its users as “free resource” it is subject to heavy abuse, which further 
exacerbates the drought. 

During drought the situation is even worse as the carrying capacity of the rangelands is 
dramatically reduced. This results in increased overgrazing and subsequent deterioration and 
degradation of plant communities. Deterioration of plant communities, in turn, reduces the 
forage production of rangeland. 

In South Khorassan, Kerman and Fars the annual growth of drought resistant species of 
Artemisis Herba Alba, the dominant plant species of these rangelands, has been negligible.  
Production of rangeland in Khorassan has been reduced by 50%. Many plant species have 

                                                             
1 1 animal unit = 1 mature sheep 
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become dry.  Rangeland production in Doroh region of Birjand is heavily affected by the 
invasion of locust as well as drought. 

As the majority of springs are reduced to a trickle, livestock raisers are forced to keep their 
animals around existing water points. This unbalanced distribution of livestock in rangeland 
has further degraded concentrated areas of rangeland. Even if the situation returns to normal 
next year the recovery of soil and plant need at least a few years. Even then, only partial 
recovery is possible.  

3.3- Drinking water  
The shortage of water in rivers and the rapidly falling water tables have resulted in a lack of 
water in many shallow wells and deep bore-holes. Coupled with these problems is the 
prolonged deterioration in water resource management, dilapidated infrastructure, obsolete 
technologies, inappropriate institutional arrangements and a lack of importance given to water 
conservation. 

Water scarcity has reached a serious state in 8 of Iran’s 28 provinces. The provinces of 
Tehran, Keman, Sistan & Baluchestan, Boushehr, Isfahan, Khorasan, Fars and Semnan with a 
combined population of 25 million (i.e. 40% of the total population) are facing a serious 
shortage of water. So far, four cities, i.e. Bushehr, Zahedan, Mashad and Hamadan, have 
started to ration water. 

Based on Tehran water authorities, the flow of three main rivers providing drinking water to 
the city of Tehran at 2 June 2001 indicated a reduction of more than 60% compared to last 
year. The flow of water to the Karaj, Lar and Latian dams decreased from 17, 20 and 9 
m3/second last year to 7, 11 and 8 m3/second this year, respectively. The available water of 
these dams has also decreased from 123, 125 and 65 million m3 last year to 64, 55 and 41 
million m3 this year, indicating a decrease of 48, 56 and 37 % respectively.  

Recently, the Energy Minister warned that the water might be rationed in Tehran if the water 
overuse continued. He requested at least 15% reduction in water consumption. However, only 
95% was reported achieved. Recently, officials in Tehran have started to fine residents who 
consume more than 20 cubic meter of water per month. So far, the Tehran Water and Sewage 
Company has cut off water supply for 4,000 consumers for over-usage of water. The Council 
of Ministers also warned Government organizations to reduce their use of water, or their 
water would be cut off.  

Urban water authorities of the Ministry of Energy are trying to provide adequate drinking 
water for urban population. Mobile water tankers are used to provide drinking water from the 
closest available water resources. Water is then stored in stationary plastic tankers (e.g. in 
Rabor) or in galvanized tankers (e.g. in Zahedan) or distributed directly. People store water in 
whatever containers available, which would be a health hazard and an additional cost to the 
family budget. 

In Khorasan 44 cities are suffering from drinking water shortages and 656 villages with a 
population of about 100,000 inhabitants are affected by drought because of lack of water. 
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22000 wells, 9800 qanats and 3800 springs in Khorasan province have water reduction of 
10%, 61% and 75%, respectively. Main rivers of Khorasan including Kashaf Roud, Hariroud 
and Atrak have gone completely dry. Mashad, the capital city of Khorasan, started water 
rationing from the end of June. This would likely result in a significant reduction in the 
number of pilgrims to the city, reducing all economic activities. Isfahan may also institute 
water rationing in the near future.  

In the rural areas many springs, wells, qanats and streams are completely dry and, 
subsequently, the related piped water networks are out of use. The UN mission visited many 
rural areas in Gonabad, Ghayen, Birjand, Nehbandan in Khorasan and Baft and Jiroft in 
Kerman, as well as Zahedan in Sistan & Baluchestan province. It is noticed that of 378 
existing qanats in Nehbandan district 90 of them have gone completely dry, and the rest are 
experiencing 30-90% reduction in water flows. In Jiroft and Kahnouj the water quality has 
been reduced dramatically. In Bam the water table has been lowered and salty water has 
replaced good quality water. 

There is no running water in most suburbs of Zahedan, the capital city of Sistan & 
Baluchestan in most hours of the day. Some suburbs have running water only a few hours a 
day, some others a few hours a week and yet some others no running water at all in the last 
few months.  

Badr, 40 km north east of the city of Birjand used to have a piped water network of 61 km to 
provide drinking water to 15 villages with a population of 918 families (4500 people). The 
source of water for this network is a qanat with an average of 10 liter/second and a maximum 
capacity of 27 liter/second. At the time of the mission, this qanat was producing only 1.5 
liter/second. This flow would likely decrease to almost zero in the next few months. This 
network, which was been established with a cost of 1.4 billion Rials, is not functioning any 
more and the rural population is suffering as a result. 

For now, the Rural Water Department of the Ministry of Agricultural Jihad transports 
drinking water for the affected people from other areas using water tankers. As the galvanized 
water tankers used are not epoxy coated and people store water in whatever containers they 
can find, the probability of water contamination and health threat are high. Furthermore, water 
is provided only at specified times or on certain days. This intermittent system of water 
supply also increases the risk of contamination.  

In some areas people are asked to pay for the cost of water transportation. Although it is only 
10-20% of the total water cost, it is an exorbitant burden for a drought- affected family. As 
water shortage become more prevalent in the Summer, the reliance on tankers will definitely 
increase. 

The mission visited the town of Rabor in Kerman, with a population of 10,000 – 15,000 
(depending on climatic conditions). There is no running water. 72,000 liter of drinking water 
is carried daily from the city of Baft, which is more than 30 km away and is itself suffering 
from shortage of water. This water is stored in stationary plastic tankers and is distributed. 
Many smaller villages are abandoned due to lack of drinking water and the population moved 
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to the fringe of bigger cities. Last year 334 villages in Kerman had no drinking water. The 
figure has increased to 538 this year.  

The dried qanats will also face severe structural damages, which will make them unusable in 
the future. Soils may fall into the stream due to soil weathering and blockage of water flows 
may occur as a result. This suggests that this problem not only is affecting the livelihood of 
people at the moment but its impact would last for some time to come. 

 

4- Environmental damages of the drought  
4.1- Damage to animal and plant species 
Wildlife has been severely affected as a result of shortage of drinking water, lack of feed, 
dried wetlands and degradation of wildlife habitats. There are normally more than 100 species 
of migratory birds in the Hamoun wetland. However, none was observed during the mission’s 
visit. The aquatic life of this wetland, as in the other wetlands, has disappeared. Herbivores 
are among the first animal species to be affected due to lack of feed. This would then be 
replicated in carnivores and other species1. The drought has been threatening wildlife in vast 
areas including Tabas, Yazd and Kerman in central Iran. These areas are the habitat of Asiatic 
Cheetah, a very rare species on the verge of extinction. 

Lack of feed and drinking water for wildlife has become a serious problem. The production of 
the rangelands has been reduced by 80% in drought affected provinces. Many springs have 
become dry including 92% of existing springs in the Jibir national park in Kerman. Last year 
the Kerman Department of Environment distributed water and feed in protected areas, 
national parks and nature reserves including the Bardsir protected area. This practice should 
be started very quickly and in a bigger scale this year. Otherwise, one can expect greater 
mortality due to increased contact of wildlife with agricultural producers as animals seek food 
and water from farms and villages. Signs of increased mortality of wildlife have already been 
observed. Wildlife in search of drinking water closer to farmlands have become frequent 
targets for the hunters. 

The forced migration of wildlife from one place to another is creating serious problems in the 
new refuges where there are too many of them and competition is created. As a result, the 
most vulnerable species would likely disappear. This would change the existing balance in the 
dry ecosystem to the benefit of some species, which in turn will create many long-term 
difficulties. Loss of farmers’ and herders’ income will increase hunting of some species such 
as jibir, gazelle and migratory birds. Drought resistance species of camel has also been under 
threat due to lack of water in deserts. The mission learned that dozens of them died in Birjand 
recently. 

                                                             
1 UNDP Tehran is going to field a mission in July 2001 to assess the ecological damages of the drought and its 
impact on the livelihood of people. It will also prepare a plan of action to mitigate these effects. 
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The plant communities are also damaged dramatically as a result of severe drought. Due to 
competition between plant species for water, normally the invaders survive and occupy the 
area and good quality species are destroyed. In Kerman the production of rangelands have 
been reduced from 530,000 tons in a normal year to 106,000 tons. As the number of grazing 
animals is three times the carrying capacity of the rangelands and is not reduced 
proportionally, this has intensified the existing problem of overgrazing. Subsequently, good 
quality species are degraded and soil is compacted and eroded.  

Lack of water in grazing rangelands in winter have forced herders to move their livestock to 
the Summer grazing areas, which have already been affected by the drought. Early grazing of 
the Summer grazing rangelands before defoliation of plants is degrading these already poor 
rangelands even further. 

Nomads are more affected by the drought as their livelihood depends directly on the 
rangelands’ quality and quantity. In normal years they graze their animals in rangelands for 8 
months and feed them for the remaining 4 months. Now they have to feed their livestock for 
most of the year, as there is no forage or drinking water in the rangelands. 

Grazing animals normally prefer palatable species.  Under the drought conditions many of 
these species are overgrazed. Subsequently, low quality species (invaders) replace good ones 
and good quality palatable species become extinct. The UN mission concluded that the 
degradation of the plant communities is accelerating. 

4.2- Damage to wetlands  
As a result of the persisting drought most wetlands and lakes of international significance 
have become dry completely. For example, 90% of the wetlands and lakes in Fars are now 
dry. Among them are Barm Shour, Haft Barm, Barm Firouz, Lake Kaftar, Lake Bakhtegan 
and Lake Arzhan.  

The Hamoun wetland in Zabol, Sistan & Baluchestan, which is one of the most significant 
international wetlands and a registered Ramsar Site, is also completely dry. The water flow of 
the Hirmand river, the only source of water for this wetland, has reduced to 48 million m3 
representing reduction of 98% from its annual average. This dramatic decrease is related to 
the decline in precipitation in the Hirmand basin, which is mostly in Afghanistan. The 
Landsat satellite imagery indicates that the snow-covered area in this basin has decreased 
from 41,000 square kilometer to 26,000 square kilometer from 1998 to 2000. Table 1 
indicates the volumes of the water flow in the Hirmand River in the last 10 years. 
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Table 1: Water Flow of the Hirmand River 
Hydrological year Volume of water flow 

(million m3) 
1991 - 1992 2211.7 
1992 - 1993 1783.8 
1993 - 1994 529.5 
1994 - 1995 829.7 
1995 - 1996 1023.8 
1996 - 1997 908.7 
1997 - 1998 2193.0 
1998 - 1999 258.8 
1999 - 2000 114.1 
2000 - 2001 48.0 

This unique fresh water lake has been an important breeding site for more than 100 migratory 
species of birds. The wetland has also been home for a significant number of fish species and 
a source of income for the population of this region. The Sistancy cow is also endangered. 
Vegetation of this wetland has been a good source of feed for livestock. But now, even the 
water stored in Chah Nimeh natural reservoirs is used for drinking water for the surrounding 
region. If the situation deteriorates further in the coming years, the whole population may 
have to migrate to other areas. The previous wave of migration happened around 32 years ago 
and continued for a few years.  

Storms, sand dunes, vast bare surfaces, dried farms and damaged orchards are now the 
characteristics of this very fertile region, which was famous for being the “Wheat Store of the 
Region”. 

4-3 Other environmental damages  
Increased number and severity of bush fires is also a consequence of the drought. This has had 
serious effects on the plant communities in many drought affected areas and placed human 
and wildlife in a higher level of risk. An indirect effect of bush fire is that it would intensify 
the problem of overgrazing on the already overgrazed rangelands, because the affected areas 
could not be used for least a few years. 

Soil quality has also been reduced as a result of accelerating wind and water erosion due to 
drought. Normally, the soil is protected by vegetation. Under drought conditions, the 
inadequate vegetation cover is unable to protect the soil. Subsequently the soil is exposed to 
erodable forces such as wind and water. Signs of accelerating wind and water erosion were 
seen almost everywhere in the visited areas. It is worthwhile to mention that the average soil 
erosion in Iran is more than 20 tons per ha, a figure 4 times higher than the European average.  

Sandy storms, which are characteristic of dry areas, have been intensifying and are 
threatening the health of the population. The level of suspended particles is very high in 
drought affected areas. This again can be attributed to the lack of vegetation cover to protect 
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the soil against erodable forces. In many areas of South Khorasan and Zabol of Sistan & 
Baluchestan sandy storms have become a particularly acute problem for human health. 

As the soil is exposed to erodable forces and the capacity of soil to absorb rainfall is 
significantly reduced, more frequent floods can be expected as a result. If precipitation 
changes to normal next year, the compacted and eroded soil will be unable to absorb the water 
and flush floods will likely become a major problem. 

 

5- Social impact of the drought  
5.1- Health  

The drought has had substantial effects on public health this year. The situation has worsened 
considerably compared to last year as people become more susceptible to diseases due to 
consecutive years of severe drought. The evidences of increase in morbidity and mortality are 
now commonly reported in most drought affected areas, a fact that was not identified last 
year. 
National health authorities are monitoring the health situation.  Any epidemic or unusual 
occurrence of disease in drought-affected areas is diligently checked, particularly for cholera 
(Eltor).  Although no major health concern of large proportion has been detected, serious 
water shortages and other drought-related conditions have already caused increase in 
diarrhoeal and communicable diseases. Due to the magnitude of disruption to supply systems 
for safe drinking water in the rural areas, the population is exposed to higher risks of enteric, 
diarrhoeal and water born diseases in the visited provinces. 

Poor drinking water quality and existing malnutrition adversely affected health status of 
people, especially the vulnerable poor, children and women. The poor condition of livestock 
and the number of animals infected with enteric and skin parasites increase the probability of 
zoonotic diseases among drought-affected people. In South Khorasan districts the case of skin 
diseases like Scabies have increased significantly. 

There have been reports of Cholera in Nehbandan, Khorasan before the current year of 
drought. In the first and second year of the drought 57 cases of Vibrio Cholera with Ogawa 
serotype were reported. This is where the primary health care system coverage is just about 
50% and the provision of health services hardly reaches the people in need.  In such a poor 
condition of drinking water, increasing morbidity and mortality among livestock, and very 
low income of families, the local health authorities expect that the morbidity and mortality of 
people especially children to increase significantly. The risk of deteriorating health status is 
also increasing due to pre-existing malnutrition in the under-developed areas. 

Increasing demand for drinking water and low local facilities has considerably affected the 
quality and safety of water. Contaminated containers used by the families have been identified 
as one of the sources for increasing cases of Dissantries, i.e. Shigellosis, as reported in 
Ghayen, Kerman.  
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As reported by the health authorities in Ghonabad, Khorasan, the district hospital is facing a 
tremendous problem of admitted patients who are not able to pay for the hospitalization costs. 
Before the drought the hospital had about 10-20% of patients requesting provision of financial 
support such as discount. This proportion has now increased to as high as 80-90%. 
The health status of students of boarding schools, where mostly students of deprived families 
are staying, is also very poor as observed in Ghoomanjan, a village in Ghayen district and in 
Sarbisheh, an small city in Birjand district all in Khorasan. There is not only an apparent lack 
of access to safe drinking water but also obvious poor living conditions.  

Without any doubt the overall drought situation and its adverse consequences on health status 
may further worsen in the months to come, as Summer temperature continues to rise and rain 
is not expected until November.   

The drought and its adverse financial impacts intolerably affect the food basket of the 
drought-affected families. The children and pregnant women are at a higher risk of 
malnutrition, whose rate is expected to intensify as the drought persists.  It definitely will 
affect the learning and working ability of the new generations.   

5.2- Displacement of people and its impact 
The drought disaster is placing an extreme strain on the available resources, causing increased 
movements of both people and their livestock. This movement of people would create 
different problems in their place of origin and their destination. According to the local 
authorities, more than 16,000 families in Kerman are prepared to migrate to other areas, if the 
situation deteriorates further. The city of Baft, including the town of Rabor and the city of 
Jiroft, in Kerman is among the most affected areas. Marginalisation of migrant families in 
their destination is one of the more obvious social problems. 

The drought has also forced migration of drought victims of neighboring countries to the 
borders of Iran and inside its territory. Considering the general weakening of natural 
immunity of the immigrants the risk of epidemics is high. Tuberculosis, Brucellosis and 
Salmonellosis are rising more than expected, as reported by the local health authorities.  

Based on reports, the drought has forced the residents of 100 villages in central Iran to leave 
their homeland in search of water. As agriculture and animal husbandry, the only sources of 
income for the majority of the rural population, are being lost many more people might 
migrate to other places in the coming months.   
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6- Immediate actions and Emergency needs 
6.1- Response of the Government 
Last year, the Government allocated Rials 1,103.7 billion (approximately $137,962,500) to 
mitigate the effected of the drought. More than half of the budget (Rials 600 billion) were 
used for 168 urban, 1,252 rural and nomadic and 362 irrigation water supply projects, 155 
watershed management projects and 859 projects for construction of small earth dams and 
maintenance of damage qanats. 1,421 mobile and 1,222 stationary water tanker were procured 
to provide drinking water to 244 cities and 12,224 villages.  

A total of Rials 89.5 billion was allocated to line ministries for providing medicine for 
livestock, seed for drought affected farmers, water to Abadan and Khorramshahr in 
Khouzistan, Chabahar in Sistan & Baluchestan and Qom and feed and water for wildlife. A 
grant of Rials 300 billion has also distributed between 120,000 drought affected farmers and 
herders. 

In addition, the Government procured 1,383,607 heads of livestock to limit the damages to the 
livestock owners and distributed 271.145 tons of barely among the drought affected herders. 
This year, since early Spring, the Government has been providing water for people and fodder 
for livestock in many drought affected areas. Distribution of feed and water for wildlife has 
also stated in areas heavily affected by the drought. 
 
Recently the Parliament approved a bill to allocate Rials 4,000 billion (approximately $500 
million) to mitigate the effects of the drought. Half of this budget will be allocated to the 
Agricultural Bank in order to provide a total of Rials 4,000 billion worth of loans to drought 
mitigation projects such as in-farm soil and water conservation, water supply, maintenance of 
damaged qanats and watershed management. Water spreading and water harvesting projects, 
rangeland management, livestock, production of seeds and seedlings, establishment of green 
houses as well as assisting drought affected population around the country are also eligible 
under the programme of the Agriculture Bank. 
 
The second half of this budget will be allocated to preparedness activities, such as to increase 
the capital of the Agricultural Product Insurance Funds, purchase livestock from the herders, 
pay part of the interest of the loans of the drought affected farmers, provide equipment and 
supply drinking water to drought affected areas, with a priority for rural areas. The state banks 
have been obliged to extend the duration of the loans of the drought affected population. 
 
The Cabinet on 20 June 2001 designated the next six months as the “Water Crisis Period” in 
the country and called for the following measures: 
 

a) All Governmental organizations including ministries, governmental companies, army 
barracks and factories should reduce their water usage by 30% in the next two weeks, 
otherwise their water will be cut temporary.  
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b) Everyone in urban centres with a water crisis is obliged to follow all “Optimized 
Water Usage Model”, which will be defined by the Ministry of Energy.  

 
c) The Tehran Water and Sewage Company (TWSC) is allowed to ration water with 

prior announcement.  
 

d) The Tehran Municipality and TWSC should cut the use of water that is used for 
irrigation of green areas. To compensate, they should dig wells in areas that the quality 
of water is not suitable for drinking.  

 
e) The Ministry of Housing and Tehran Municipality should introduce different water 

networks in new developments of respectively for drinking and irrigation.  
 

f) The Ministry of Industry and Mining should prepare, in 6 months’ time, the standards 
for water taps and other water use control equipment and provide the necessary 
facilities for mass production of these equipment.  

 
g) During the “Water Crisis Period” TWSC is allowed to dig wells in public lands 

belonging to the “National Land and Housing Organization” or to the Tehran 
Municipality with prior coordination with these organizations.  

 
h) TWSC is allowed to cut water of those customers, who use drinking water for other 

uses such as irrigation, cleaning ground, washing cars using hoses.  
 

i) TWSC is allowed to install equipment for reducing water usage for any customer and 
receive the expenses within one year. 

 
j) IRIB should allocate some time everyday in radio and TV for water management 

campaign and information dissemination free of charge. 
 

k) The “Water Crisis Period“ this year is 6 months from 21 June 2001, the start of 
Summer. With the approval of the Minister of Energy, this period can be extended if 
the drought conditions continue. 

6.2- Emergency needs 
As in the last year, it is clear that the Government effort alone is not sufficient to address the 
serious consequences of the consecutive and extreme drought. Concerted effort of the 
international community is urgently needed in order to mitigate the effects of the extreme 
drought. 

The shortage of drinking water is the most severe problem of the drought and should receive 
the highest priority. The supply of mobile and stationary water tankers by the Government 
and the international community should be given immediate attention. In addition, a large 
amount of polyethylene or PVC pipes is also needed for putting into place cost-effective 
water transport networks. Provision of animal feed in addition to water is critical to maintain 
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the livelihood of some 200,000 nomadic herders. Provision of grant for maintaining and 
restoring damaged qanats can be effective both for keeping up this important system of water 
transport networks and for providing a small income for those who have lost most other 
sources of livelihood.  

The priority items needed immediately are summarized as follows: 

• Water tanker trucks, with epoxy coated tankers. A total of 12,000 mobile water 
tankers with capacities between 12,000 – 18,000 liters are required for delivering 
drinking water to urban, rural and nomadic population, livestock, wildlife and 
orchards. 

• Epoxy coated stationary or portable plastic water tankers. A total of 12,000 
stationary tankers with capacities of between 5000–10,000 liters are required. 

• Provision of polyethylene or PVC pipes and raw materials. 2000 km of pipes with 
different sizes and 20 tons of raw material are needed. 

• Water pumps both electric and diesel. A total of 2500 pumps with different 
capacities from 5 to 100 liter per second and pumping head of 50 – 150 meters are 
needed. 

• Water quality test equipment. 250 chemical and biological test equipment is 
needed. 

• 150 water bottling and packing units 
• Chlorine 
• Loans for farmers and herders 
• Grant assistance for reconstruction of damaged qanats 
• 1.5 million tons of animal feed (barley) 

• Medicine, multivitamin and mineral supplements. 35 tons of multivitamin and 
mineral supplement and 80 tons of livestock insecticide and acaracides are 
required. 

  
6.3- Recommendation for immediate action 
 
The public should be encouraged to reduce their water consumption in urban centres. They 
should also be trained to irrigate their yards early morning or late evening, or to use mulch to 
minimize evaporation and water usage. For irrigation of green spaces in the cities, deep wells 
should be dug in the areas where the quality of water is not suitable for drinking. Using 
drinking water for irrigation of green spaces should be minimized.  
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It will be necessary to have a public education and awareness raising campaign on safe 
drinking water, including the distribution of chlorine to the families and give them an 
orientation on safe access to water. 
The health sector should monitor the occurrence of diseases regularly and have an active role 
in the drought task forces.  The safety of water supply through strict monitoring of water 
disinfecting has to be the highest priority of the health workers in the field, especially for the 
water cisterns. This is of especially high importance in the under- privileged and remote areas 
of the drought affected provinces. 
Emergency drugs and medical supplies should be accessible in the drought-affected areas. 
These include Oral Rehydration Solution (ORS), antibiotics, antidotes, pesticides and poisons 
for vector control, different vials and also laboratory diagnostic kits and materials. All 
technical health experts and staff should be prepared for the probable outbreaks. The Ministry 
of Health needs to constitute emergency stockpiles of the said supplies in case of a 
communicable disease outbreak. Provision of high caloric biscuits or foods to children and 
pregnant women are also suggested specially for already malnourished cases.  
Priority should also be given to the health status of students of boarding schools where mostly 
students of poor families staying there. There is not only evidences of lack of access to safe 
drinking water in theses schools but also outbreaks of diseases are more likely to happen in 
the observed poor living conditions.    
The loans for the drought affected farmers and herders should be extended. 
 

7- Medium and long-term strategies 
Drought is a recurring phenomenon in this part of the world. Iran alone has experienced 13 
drought years during the past two decades.  

The persisting drought highlights the need to evaluate the existing national efforts in fighting 
against the phenomenon. Specifically, a national strategy for drought preparedness and 
mitigation needs to be adopted. It should encompass planning, implementation, proactive 
mitigation measures and public education. As the same time, the experiences and best 
practices of other countries should be evaluated and used. In addition, the establishment of an 
early warning system for drought would help the authorities to act proactively. 

The followings are a few medium and long-term strategies that Iran can adopt in order to 
mitigate the effects of drought. 

• Better water management in the country; increased irrigation water efficiency; 
reduced water consumption; 

• Crop substitution, moving away from high water consuming crops such as sugar 
beet in dry areas to drought resistance species and varieties and using drought 
resistance plant species for landscaping in the country;  
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• Optimal use of inadequate precipitation by watershed management activities such 
as water harvesting, water spreading and water conservation by rural and nomadic 
population;  

• Increased public awareness and encouraging public participation in efficient use 
of limited water resources, both for irrigation and drinking. Awareness raising 
among rural and nomadic population for rangeland management and watershed 
management; 

• Establishment of an early warning system; 

• Keeping balance between the carrying capacity of the rangelands and the number 
of animals grazing on them. 

The United Nations agencies are working closely with the Government on both the short-term 
measures and the medium and long-term strategies. Activities on early warning systems, 
country strategy and regional cooperation, for example, are underway and are expected to 
produce some intermediate results before the end of 2001.  
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Annex 1: Reduction in precipitation in the last three years compared to the log-term average 
in different provinces. 

 
Province Reduction1 in 

precipitation in 
hydrological 
year 2000 - 2001 

Reduction in 
precipitation in 
hydrological 
year 1999 - 2000 

Reduction in 
precipitation in 
hydrological 
year 1998 - 1999 

Average 
reduction in the 
last three years 

Sistan & Baluchestan -78 -76 -30 -61 
Boushehr -57 -55 -45 -52 
Hormozgan -51 -55 -43 -50 
Kerman -58 -60 -27 -48 
Fars -47 -61 -29 -46 
Kermanshah -29 -51 -49 -43 
Ilam -16 -52 -53 -40 
Charmahal Bakhtiary -39 -44 -37 -40 
Kordestan -45 -25 -49 -40 
West Azarbayjan -32 -35 -41 -36 
Kohkiloyeh&Boyerahmad -39 -51 -16 -35 
Khorasan -40 -52 -10 -34 
Tehran -20 -37 -43 -33 
East Azarbayjan -28 -33 -33 -31 
Markazi -2 -35 -56 -31 
Zanjan -27 -17 -45 -30 
Semnan -5 -41 -42 -29 
Isfahan -11 -58 -14 -28 
Ghazvin -12 -15 -53 -27 
Lorestan -7 -32 -43 -27 
Hamadan +19 -41 -56 -26 
Khousistan -26 -42 -3 -24 
Golestan -25 -7 -33 -22 
Ardabil -20 +3 -30 -17 
Mazandaran -30 -9 -13 -17 
Gilan +25 -30 -34 -13 
Yazd -6 -83 +83 -2 
Ghom +47 -14 -31 +1 
 

 

 

 

 

                                                             
1 Reduction in precipitation compared to the long-term average 
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ANNEX 2: Damages of the drought in 2001 
Affected Agricultural area Total 

losses1 
Rainfed Irrigated Orchard 

Affected livestock 
 

 

Province 

Area2 Losses Area Losses Area Losses Number Losses  
Fars 100,000 50,000 451,000 1,142,250 239,000 423,000 12,000,000 1,853,500 3,468,750 
Kerman 1,217 760 185,619 1,051,709 186,420 1,742,040 8,853,538 425,205 3,219,714 
Khorasan 975,900 180,000 689,598 500,000 235,911 215,000 6,493,000 1,311,480 2,206,480 
Sistan & Baluchestan 35,000 150,000 153,900 660,000 30,200 510,000 4,495,765 415,669 1,735,669 
West Azarbayjan 192,090 237,086 81,049 277,759 16,195 115,834 3,605,833 1,081750 1,712,429 
Zanjan 191,187 115,390 35,525 734,865 18,640 66,450 2,295,846 110,562 1,027,267 
East Azarbayjan 320,000 300,000 37,500 179,000 100,000 175,000 4,407,141 160,308 814,308 
Charmahal Bakhtiary 41,485 38,632 40,250 187,923 5,546 59,850 2,590,000 414,400 700,805 
Isfahan 7,260 145,100 122,553 286,834 5,999 64,171 1,008486 176,610 654,715 
Hamadan 353,235 12,362 233,970 210,573 37,875 113,625 3,478,172 173,908 510,468 
Hormozgan 700 1,166 14,643 25,000 83,130 204,000 1,860,000 225,000 455,166 
Semnan 9,015 6,000 21,016 131,000 1,598 50,000 1,804,515 263,000 450,000 
Lorestan 204,000 370,000 10,000 20,000 2,000 24,000 500,000 30,000 444,000 
Boushehr 160,000 107,844 35,043 100,595 7,088 42,307 2,554,714 160,000 410,746 
Mazandaran 24,000 40,500 60,000 300,000 14,000 55,000 19,000 11,414 406,914 
Yazd - - 20,000 80,000 30,000 125,000 4,000,000 192,000 397,000 
Golestan 281,141 166,429 138,747 110,720 18,700 28,200 1,705,168 55,414 360,763 
Khousistan 133,416 132,600 50,064 180,200 18,500 34,100 48,000 1,700 348,600 
Kordestan 492,500 155,488 44,000 44,775 16,000 37,260 3,500,000 70,000 307,523 
Ghazvin 78,937 29,669 54,684 69,512 11,100 3,967 1,600,000 109,300 212,448 
Kohkiloyeh&Boyerahmad 88,816 90,752 16,502 56,866 3,696 22,035 1,960,000 21,800 191,453 
Kermanshah 166,471 136,500 14,760 38,480 5,000 2,000 352,874 11,465 188,445 
Gilan 5,010 20,040 50,000 75,000 4,497 31,480 225,000 18,125 144,645 
Ardabil 13,600 23,024 - - 4,000 15,997 238,000 100,000 139,021 
Markazi 109,200 58,200 8,100 6,825 16,000 2,400 2,000,000 50,000 117,425 
Tehran 21,000 6,750 49,000 15,750 2,800 12,000 700,000 49,294 83,794 
Ghom 50,000 500 3,400 10,200 2,000 16,000 2,100,000 26,570 53,270 
Ilam 19,300 11,117 - - - - 570,000 17,000 28,117 
Total 4,074,480 2,585,909 2,620,923 6,495,836 1,115,895 4,172,716 74,965,052 7,535,474 20,789,935 

                                                             
1 Losses are in million Rials. I US$ = Rials 8000  
2 Area in ha 
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