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the t coefficients between the main research variables were above 2.58,
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Extended Abstract

1. Introduction

Isfahan province is located in the center of Iran. Its climate is semi-arid and arid, with an annual rainfall
of less than 100 mm. During the past decades, Isfahan province has been severely affected by several
extreme climatic events; as a result, a large part of the province is at risk of drought, and the lives and
livelihoods of about 125 thousand farmers in this province have faced many problems. One of the
catchment basins in Isfahan province is the Zayandeh River basin, one of the largest basins in the central
plateau of Iran, which has faced a water crisis and drought phenomenon in recent years. The average
annual rainfall in this basin is 130 mm, the average temperature range is (29-3) degrees Celsius, and the
livelihood of about 35 thousand farmers depends on this river. In recent years, the drying of the bed of
this river in the east has brought the vulnerability of the farmers living in this basin. Considering the
continuous trend of drought in the Zayandeh River bed and its effects on the lives of farmers, this
research has investigated the causes of farmers' vulnerability in this basin.

2. Materials and Methods

The current research is applied research in terms of its purpose and causal research in terms of its nature.
The statistical population of the research consisted of 2894 heads of rural farmer households living in the
Zayandeh Rood basin. Cochran's formula was used to calculate the statistical sample size, based on which
the sample size was estimated to be 339 households. In the following, questionnaires were distributed
among fourteen randomly selected villages using a random probability sampling method. The
questionnaire consists of two parts. The first part was related to the personal characteristics of the
respondents, including gender, age, level of education, occupation, number of households, and income.
The second part measured the respondents' indicators of farmers' vulnerability (water resources, social
empowerment, and management and infrastructure and services) and was used as a five-level Likert scale
(very low =1 to very high = 5). The formal and content validity of the questionnaire was confirmed with
the corrective opinion of university professors and experts and after making the necessary corrections in
several stages. Cronbach's alpha method was used in SPSS 22 to comply with the working principles and
technique and measure the level of reliability in compiling and setting up the questionnaire. A structural
equation model (Smart PLS) was used for data analysis.

3. Results and Discussion

Based on the results of the research, from the point of view of the villagers, the vulnerability of farmers in
the community of the sample villages was higher than the theoretical average of 3.73, and the
management and strategy index with an average of 3.77 has been more important than other indices. The
results of the Pearson correlation test (assuring the normal distribution of the data) show that all the
probability values of the test for the relationship between the indicators of water resources, infrastructure
and services, management, and social empowerment with the vulnerability variable of rural farmers have
a significance level of less than 0.01. As a result, there is a negative and significant correlation between
these indicators and the vulnerability variable of rural farmers, so as the level of indicators increases,
farmers' vulnerability decreases. The relationship between the main indicators and the dependent variable
of the research is significant and direct. In this way, the dimensions of water resources, infrastructure and
services, management, and social empowerment negatively and significantly affect farmers' vulnerability.
According to the standard coefficients, 66.5% of the changes in the vulnerability of farmers in the study
area are directly predicted by the indicators of water resources. The dimension of water resources
indirectly influences farmers' vulnerability through the mediation of the dimension of management and
social empowerment, which is statistically significant (p < 0.05). Next, to check the direct and indirect
effect of independent variables on the dependent variable (vulnerability of farmers), it is necessary to
calculate and present the total, direct, and indirect effects for the variables of the model.

4. Conclusions

Management index, social empowerment index, and water resources index were considered as scales for
farmers' vulnerability. In the following, to test the conceptual model of the research and investigate the
effect of the dimensions of water resources, infrastructure and services, management, and social
empowerment on the vulnerability of farmers while confirming the negative and significant correlation of
these two variables with the Pearson correlation test, from the technique of structural equation modeling
with the minimal technique approach. Partial least squares (PLS) was used. The results obtained from the
Smart PLS software also confirmed the external test of the model (divergent and convergent validity
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value, Cronbach's alpha, and composite reliability) and showed that the t coefficients between the main
constructs of the research were above 2.58, and there was a significant and indirect relationship between
the two variables. The dimension of water resources, taking into account the direct and indirect effects,
with a factor of 0.89, has had a more significant impact than other dimensions on farmers' vulnerability.
The indicators of social empowerment, with an impact factor of 0.449, have also had a relatively large
impact on farmers' vulnerability in the studied area, and the indicators of management, with a factor of
0.197, are in the third stage. It is necessary to explain that the indicators of infrastructure and services had
the least impact on farmers' vulnerability in the studied area. In general, according to the value of 2R for
the change variable, the vulnerability of farmers was determined (0.767). Achieving the improvement of
indicators of water resources, infrastructure and services, management, and social empowerment has had
a significant impact on reducing the vulnerability of farmers in the study area and has had a significant
impact on the vulnerability of farmers so that 76.7% of changes in the vulnerability of farmers in The
studied area is predicted by four indicators.
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