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ARTICLE INFO ABSTRACT

Drought is a complex and recurring socio-natural hazard that is increasing in frequency, intensity,
and duration due to climate change. Agriculture, one of the most important economic sectors of the

Keywords: country and a key sector for meeting the food needs of the growing population as well as being the
Adaptability primary source of income and livelihood for villagers, is strongly impacted by this costly climate
Fars exposure to drought risk and its gradual consequences. Therefore, the agricultural development process and the
Livelihood sensitivity sustainable livelihood of those dependent on this sector require identifying and evaluating the level
Vulnerability of vulnerability to such natural hazards. The aim of this applied research study was to assess the

vulnerability of farmers in Fars province to drought, focusing on three elements: exposure,
livelihood sensitivity, and adaptability. For this purpose, 420 farmers were interviewed using a
multi-stage cluster random sampling technique. The validity of the questionnaire was confirmed by
professors in agricultural development and extension, and its reliability was confirmed through a
pilot study and Cronbach's alpha coefficient. Meteorological data and the annual precipitation index
(SIAP) were used to estimate exposure. The results showed that the average normal exposure,
livelihood sensitivity, and adaptability of the farmers were 0.575, 0.488, and 0.535 out of 1,
respectively. The Climatic Vulnerability Index (CVI) was estimated at 0.514 out of 1 (with a range
of 0.2 to 0.86), which is somewhat higher than the average. Additionally, based on multi-media
cluster analysis, the respondents were categorized into three vulnerability groups: low (about 54%),
medium (27%), and high (over 19%). The average CVI for these groups was 0.42, 0.56, and 0.68,
respectively. The results of the spatial analysis showed that the CVI ranged from 0.310 in Lamerd
to 0.640 in Marvdasht. The research concluded that to reduce farmers' vulnerability to drought, a
combination of educational, support, and management measures should be implemented.
Additionally, considering regional differences and the specific characteristics of each area is crucial
in planning programs and policies. The use of spatial data and more accurate analyses can help
identify vulnerable areas.
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1. Introduction

Agriculture, one of the most important economic sectors of the country, plays a strategic role in meeting
the food needs of the growing population and is the primary source of income for rural residents. However,
it is severely affected by climate variability and its consequences. Greenhouse gas emissions have risen in
many countries, leading to climate change, drought, and decreased agricultural production. Drought, as a
destructive natural phenomenon, causes widespread damage to communities, particularly rural areas whose
economies are dependent on agriculture. The increased vulnerability of these communities to drought
threatens not only the livelihoods of farmers but also leads to economic and social instability at the regional
level. An accurate assessment of vulnerability and the identification of factors influencing it are essential
for effective drought management and for mitigating its negative impacts. Therefore, this study aims to
investigate and measure farmers' vulnerability to drought, with the goal of providing scientific and practical
solutions to increase the resilience of rural communities and reduce the losses caused by this phenomenon.

2. Methodology

This research was conducted with an applied purpose and a quantitative approach, employing a descriptive-
survey and cross-sectional design. The statistical population consists of all farmers in Fars province, with
the sample size estimated at 420 individuals. Sampling was performed in multiple stages; first, counties
were classified and selected based on the severity of drought using the Standard Annual Precipitation Index
(SIAP). Then, samples were distributed proportionally according to the number of farmers in each county,
employing a multi-stage cluster method in selected districts, rural areas, and villages. This research aims to
investigate the vulnerability of farmers to drought and seeks to answer the following questions:

1- What is the vulnerability status (level of exposure, sensitivity, and adaptive capacity) of farmers in Fars
province to drought?

2- To what extent are farmers facing drought, and how sensitive are they?

3- What is the adaptive capacity of farmers?

3. Results

The results revealed that the normalized mean values for exposure, livelihood sensitivity, and adaptive
capacity of the farmers were 0.575, 0.488, and 0.535 out of 1, respectively. Additionally, the Climate
Vulnerability Index (CV1) was calculated to be 0.514 out of 1, with a range of 0.2 to 0.86, indicating a value
slightly higher than the average. Based on multi-median cluster analysis, the respondents were categorized
into three vulnerability clusters: low (approximately 54%), medium (27%), and high (over 19%). The mean
CVI values for these clusters were 0.42, 0.56, and 0.68, respectively. Spatial analysis further revealed that
the climate vulnerability index ranged from 0.310 (out of 1) in Lamerd County to 0.640 (out of 1) in
Marvdasht.

4. Discussion

Farmers with high levels of exposure and low levels of adaptive capacity are more vulnerable to climate
risks. According to the coefficient of variation, Jahrom County ranked first in overall vulnerability,
followed by Marvdasht, Eqlid, and Sepidan counties. In contrast, Lamerd County ranked lowest in terms
of drought vulnerability. This is primarily due to its low exposure index, meaning that Lamerd has
experienced the least exposure to drought. Among the three components affecting climate vulnerability,
exposure played a significant role in shaping vulnerability levels. Lamerd, having already faced drought
and water scarcity issues, appears better prepared to cope with these challenges, thus making it less
vulnerable to the impacts of drought.

5. Conclusion

Agriculture, as one of the most important economic sectors of the country, is a strategic sector in meeting
the food needs of the growing population and is the primary source of income for rural communities.
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However, it is severely impacted by climate change. Based on the results, the overall exposure of farmers
in Fars province to drought was estimated to be above average, with a score of 0.575 out of 1. To move
toward the "best-case" scenario, the following recommendations are suggested:

- Develop and improve irrigation systems, especially in cities like Marvdasht and Jahrom, which are more
vulnerable to drought.

- Increase job opportunities in other sectors, particularly in cities with high livelihood sensitivity (such as
Farashband), to reduce dependence on traditional agriculture.

Strengthen agricultural development support funds to ensure the availability of financial resources for
sustainable agricultural growth, create value chains in the agricultural sector, and expand contract farming
and industrial ag
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