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ABSTRACT 
 
Drought is a recurring natural hazard in Badakhshan Province of Afghanistan.The 
objective of this study is to specify farmers’ perception and understanding about 
prevalence and characteristics of drought, such as frequency, environmental hazards, 
and socio-economic impacts, and coping and mitigations strategies to be adopted for 
drought-proofing. A questionnaire, designed based on various earlier socioeconomic 
drought-related researches, was completed by 178 farming households. In addition, 
various water resource management agencies at the national level, water specialists, 
climate change experts, and agricultural engineers were also consulted. The results 
show that drought has brought about serious diverse economic impacts such as loss 
of employment, reduction in crop yield and livestock production which has worsened 
farmers’ livelihood situation and subsequently weakened their economy. Social 
impacts reported migration, hopelessness and sense of loss, conflicts because of 
water scarcity, health impacts, and effects on schooling of children, malnutrition, and 
limited food preferences. Farmers reported widespread droughts brought about high 
extent environmental impacts such as increase in average temperature, pasture-
forest degradation, deteriorated water quality, damage to fish habitat-wild life, and 
groundwater depletion. Farmers use their local techniques and practices to lessen the 
drought effects and thus have adapted varieties of options, but results show that 
farmers’ preparedness to adapt led to implementation of more reactive and 
indegenous adaptation measures because of low education, low income, and 
possibility of off-farm source of income. Although farmers are aware of drought 
impacts, they give less preference for adoption. The level of satisfaction of farmers 
from the government was almost zero as the government has not undertaken any 
notable relief measure yet. It is expected that this study will support policy makers 
within government, development agencies and communities in Afghanistan to 
develop drought adaptation policies. 
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1.  INTRODUCTION 
 
Increasing risk of climate extremes is directly linked to increase in climate variability 
brought about by warmer climate (In 2007; Wetherald & Manabe 2002). 
Consequently, change in magnitude, frequency, duration and extent of natural 
hazards such as flood and droughts are brought about. Characteristics and impacts 
are two factors that hazard events are ranked based on. The assessment of hazard 
characteristics used for the ranking purpose indicate that drought stands at the first 
place (Kenneth 1997, Obasi 1994,  Wilhite 2000). Although characteristics of drought 
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vary significantly from region to region and sector to sector, it is a water scarcity 
caused by deficiency of precipitation over extended period of time. Droughts are 
classified as meteorological drought (deficiency of precipitation), hydrological drought 
(long periods of low surface or sub-surface flow of water), agricultural drought (when 
crops suffer due to lack of water), and socio-economic drought (when water 
resources cannot meet society’s water demand economically) (In 2007; Wilhite 2000; 
Council 2004; Wilhite & Glantz 1985). 
 
Droughts have been occurring from time to time in Afghanistan with varying return 
period over different parts.. Local droughts in different areas have return period 3 to 5 
years Drought impacts to the larger area recur every 9 to 11 years, while nationwide 
drought has return period of 20 to 30 years (Bhattacharyya et al. 2004; HelpAge India 
2008). Droughts in recent years are said to be unusual because of its wide 
geographical impacts and duration (Bhattacharyya et al. 2004). The river discharges 
in Afghanistan are unreliable. Therefore, adaptation strategies that rely on river 
discharges to mitigate the drought impacts may not serve the desired purpose. 
However, integration of river flows and water harvesting techniques could be a proper 
and dependable drought mitigation strategy. Water harvesting techniques have a high 
potential of success in all five river basins (Beekma & Fiddes 2011). Based on the 
socio-economic impacts of drought, degree of involvement, and dependency of the 
people in agricultural activities and agricultural production, Afghanistan is one of most 
drought-prone countries in the world (Eriyagama et al. 2009). 
 
Fewer researches have been conducted in identifying local and regional complexity of 
drought impacts (Bhattacharyya et al., 2004; Pandey, 2009; Hirway, 2000). Many 
times, the policy makers are not apprised of the many drought-related issues such as 
causes, impacts, various coping and mitigation strategies in order to reduce human 
stresses (Roy & Hirway 2007; Reynolds & Both 2008). But to alleviate the region, 
taking up activities towards providing drought relief should not be as merely short-
term concept, but major drought-related problems and constraints need to be 
referenced and explained (Bhattacharyya et al. 2004; Pandey, 2009; Garg et al. 2012; 
Surinaidu et al. 2013). Therefore, the overall objective of this study is to specify 
farmers’ perception and understanding about prevalence and characteristics of 
drought, such as frequency, environmental hazards, and socio-economic impacts, 
and coping and mitigations strategies to be adopted, through conducting a structured 
questionnaire survey in a drought prone region 
 

 
 

Figure 1. Location of Badakhshan with all its districts 
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2. METHODS 
 
2.1 Study area 
 
The study area is Badakhshan province, one of the 34 provinces of Afghanistan. It is 
located in the north-eastern part of Afghanistan between Tajikistan and northern 
Pakistan. Fayzabad is the provincial capital and also the largest city in Badakhshan. It 
receives annual average rainfall of 484.9mm. The maximum temperature varies from 
20.5 °C to 42.6 °C and the minimum temperature varies from -24.5 °C to 9 °C.  
 

Badakhshan province is an agricultural province and the landscape is mountainous. 
The farming system and agricultural calendar vary because of diversity in its agro-
ecological zones. Badakhshan has always been suffering from poor economy and 
food insecurity. Poor working condition, non-remunerative agriculture, and very little 
returns from livestock farming have brought majority of the people to struggle to 
survive. Majority of the farmers just can surpass their own needs through agriculture, 
so agriculture is considered as a subsistence farming. Rain-fed agriculture includes 
large cultivable lands, more than 80%, in Badakhshan province (HelpAge India 2008). 
  
2.2 Questionnaire design 
 
Questionnaire for this study was designed based on various earlier socioeconomic 
drought-related researches (Habiba et al., 2012; Manandhar et al.. 2011; Ashraf & 
Routray 2013; Keshavarz et al., 2013; Udmale et al., 2014). In addition to the case 
studies, different water resources agencies at the national level, water specialists, 
climate change experts, and agricultural engineers were also consulted. The survey 
was conducted in the local language, and intended to compile information on 
prevalence and characteristics of drought based on the farmer’ perception and coping 
and mitigation strategies adopted by the farmers under drought condition. After 
designing the survey questionnaire, farmers from the target group were opted to 
pretest it. The purpose of the pretest was to identify questions that do not make sense 
to participants, or problems with the questionnaire that might lead to biased answers. 
Based on the pretest results, the questionnaire was modified, and people included in 
the pretest were excluded from the survey. 
 
2.3 Procedure 
 
The survey was conducted based on a structured questionnaire. An individual 
household farmer was opted as primary sample. Selection of samples from target 
population was carried out based on multi-stage stratified systematic sampling 
technique. For the selection of the villages, a method called probability proportional to 
size (PPS) sampling technique, and for selection of households, random walk 
sampling technique was used. Sample size determination formula by (Arkin & Colton 
1950) and household survey sample design procedure by UNS Division (2008) were 
used to calculate minimum sample size and total 178 households were included in 
the survey. Face-to-face interview was conducted from each respondent household 
head or representative and considered both close-ended and open-ended questions. 
During this face-to-face survey, all respondents longed for knowing more about 
drought-related issues in the area, so showed their interest during the survey and the 
response rate was almost 100%. 
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3.  RESULTS AND DISCUSSION 
 
3.1 Perception of socio-economic impacts 
 
Fig. 3 shows the number of responses of the farmers’ perception based on Likert type 
scale to variety of socio-economic questions in relation to the drought impacts. 
Turning to economic impacts, vast majority of the respondents (88%) reported 
widespread droughts brought about high to very high major loss of employment 
opportunities among the farmers. Consequently, farmers are persuaded to leave 
agricultural activities for off-farm source of income. Nevertheless, if vulnerable 
farmers are not given support then most striking negative effect is loss of young and 
practical frames which eventually led to more vulnerabilities in the agriculture sector 
and bring about more drought impacts. Farming has increasingly prominent role in the 
economic well-being of farm households. However, About 73 % of the respondents 
have experienced major reduction in income during the drought. Nearly 65 % of 
respondents underscored that drought contributes to unpredictable food scarcity and 
43% are threatened of household food security. Therefore, support should be 
provided to increase the resilience of young people and to allow them the choice to 
continue farming in the rural area. Since the farming is the primary source of income 
for most farm families, low precipitation and depletion of groundwater has led to a 
major reduction in income. The harsh reality of the drought is that it led to 
considerable unemployment in the resource-poor families (Loss of employment: 88%; 
Reduction in income: 73%; Food scarcity: 65%; limited food preferences: 52%, 
Insecure household food situation: 43%; and reduction in spending on festivals: 25 %.  
 
The intense economic impacts of drought has caused very high impacts on their 
social, health, and daily life such as water conflicts 15%, reduced school attendance 
(80%), population migration (10%), malnutrition (20%), poor health (38%), and 
hopelessness or a sense of loss (85%). Farmers believed that main reason that they 
do not suicide and withstand long periods of drought condition is merely their religious 
believes. The socio-economic impacts mentioned in this study have been also 
reported in previous studie conducted in some neighboring countries of Afghanistan 
done by (Keshavarz et al., 2013; Udmale et al., 2014; Karpisheh et al., 2010) 
 

 
 

Figure 2. Farmers’ perception of various socio-economic impacts in Badakhshan 
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3.2 Perception of environmental impacts 
 
The overall results indicate high environmental impacts in Badakhshan province. 
Figure 3 shows various likert type response related to environmental impacts of 
drought perceived by the farmers. The famrmers’ report shows high increase in 
average temperature and depredation pasture and forest. The main reasn for such 
high environmental impacts could be prolonged drought over the whole study area.  
 

 
 

Figure 3. Farmers’ perception of various environmental impacts in Badakhshan 
 
3.3 Drought Coping and mitigation strategies 
 
Drought has increased the tendency of the farmers to sell their land and use the 
money for the short-term imperative of securing food. The survey implied that drought 
often brings about chaotic behavior among the households who experience its 
effects.  
 
Figure4 illustrates percentage of various copping strategies adopted by the farmers 
under drought condition. Among all drought adaptation strategies, the highest rate 
was 71 % for the farmers who were interested in storing crop harvest rather than 
selling their crop productions. In addition, 43% of the respondents argued that they 
use their crop residues to surpass their fodder demand in evidence of extreme 
drought condition. The survey results indicate that 49% of the farmers practice 
changing cropping pattern as a reliable copping strategy to compensate for acute 
drought condition, and about 38 % of the farmers mitigate the drought impacts by 
limiting their expenses to save money. The other common and more practical copping 
strategies under drought condition were doing casual labor 33%, sell of livestock and 
their products 20%, sell of assets 18%, early swing 10%, and migration for 
employment 8 %. Usually, casual labor provides a means of swift, efficient access to 
food during drought seasons for those who have very small or no land and animals. 
However, in villages that animal husbandry is the main source of the households’ 
livelihoods, they prefer sale of livestock and their products than casual labour or any 
other copping strategy. In the most severe droughts minority of the young farmers, 
especially from the rainfed area, also try to migrate to Iran or Pakistan to provide 
labour for their own daily subsistence and send back major part of income to their 
families. However, migration was almost always seen as the means of last resort - if 
there is another way to meet livelihood needs that does not involve leaving the village 
then people will take it. About 5% of the respondents had a strong belief the God’s 
mercy, so they did not have belief do not have any coping strategy 
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Figure 4. Drought preparedness measures adapted by farmers in Badakhshan 
 
In addition to adaptation strategies, Farmers adopt various mitigation strategies 
shown in Fig. 6 such as changing the crop calendar, using low water consuming 
crops, keeping land unsown, changing traditional irrigation to new methods, using 
water harvesting, and reducing wastage of water during drought. It should be noted 
that the main mitigation strategies followed by the farmers are reducing wastage of 
water during drought year, using low water consuming crops, and changing crop 
calendar. Researches by(Roy & Hirway 2007; Habiba et al. 2012; Udmale et al. 2014; 
Dhaka et al. 2010; Sahu & Mishra 2013; Gandure et al. 2013) 

 

 
 
Figure 5. Major agricultural adaptation measures adopted by farmers in Badakhshan  
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subsequently weakening their financial situation. In addition to the negative impacts 
on unskilled laborers, failure of agriculture caused the skilled farmers to relinquish 
agricultural activities and look for off-farm source of income which eventually led to 
more vulnerabilities in the agriculture sector and bring about more drought impacts in 
the area. Thanks to drought and failure of agriculture, poor farmers can no longer 
afford to hold their traditional festivals, and conflicts among the farmers are noticeable 
in some villages. In addition, research results are indicative of serious environmental 
impacts of drought in the study area. 
 
Farmers have used their local techniques and practices to lessen the drought effects 
and thus have adapted varieties of strategies. The adaptation measures include 
storing crop harvest, storing crop residues for livestock, saving money, migration for 
employment, doing casual labor, selling livestock and their products, and sell of 
assets. However, the results from analysis of farmers’ preparedness an adaptation 
measures used for drought mitigation indicate that mainly low education, low income, 
and tendency for off-farm source of income led to implementation of more reactive 
and autonomous adaptation measures in the Badakhshan province, and also the 
current adaptation strategies are still insufficient to response to a serious drought 
event. Unfortunately, copping with drought through the government officials is 
frequently just an unapplied strategy in relevant organization. Although researches 
have indicated the effects of harsh drought condition in Badakshan and diminishing 
the severe drought needs accurate and long-term strategies, effective steps have not 
been taken yet. The level of satisfaction of respondents households from the 
government was almost zero as the government has not undertaken any notable 
relief measure yet.  
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