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ABSTRACT

Although many indicator-based vulnerability assessing tools for agriculture have been developed
in the last decades, considerably less effort has been put on their validation. The aim of this study
was to identify and validate appropriate indicators to assess the vulnerability of agricultural areas in
drought conditions in Golestan province. In the first stage, by examining the literature on
vulnerability in drought conditions, 64 indicators in three dimensions of "exposure", "sensitivity"
and "adaptability" were developed and selected. In order to be judged, 30 experts were selected
from among the faculty members of the Departments of Water Engineering, Agriculture and Plant
Breeding, Agricultural Extension and Education and Agricultural Economics, Gorgan University of
Agricultural Sciences and Natural Resources, and experts from the Water Engineers Company. In
order to reach the collective agreement of the sample experts and to determine the validity level of
the indicators, the average statistics, standard deviation and coefficient of variation were calculated
for each of the indicators. To test the hypothesis that the score of the desired indicators is higher
than the average, a sample t-test was used. The results showed that, except for one indicator, all
other indicators were suitable by experts to assess the vulnerability of agricultural areas in drought
conditions.
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Introduction

Agriculture is a very complex activity and involves risks or dangers, one of which is the
occurrence of drought. When drought begins, the agricultural sector is typically the first to be
affected, as drought reduces soil moisture and air, environmental thirst, and reduces the production
and yield of agricultural products; Based on this, it can be concluded that drought is a major threat
to households and communities that depend on the agricultural sector for livelihood. Drought
vulnerability is a function of the nature, size and extent of drought for the system to which it is
exposed and its sensitivity and adaptability. Vulnerability to drought is a good measure of the
potential for drought losses. Although many studies and researches have been done in the field of
drought and its effects inside and outside the country, but at the same time, in none of the previous
studies, validation of drought vulnerability indicators has been developed based on an accurate
scientific method and statistical techniques. Not strong. The present study seeks to evaluate the
validity of suitable indicators for measuring drought vulnerability by scientific method.
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Theoretical Framework

The scientific origins of the vulnerability go back to natural and geographical hazards, but today
the concept is found in numerous researches such as ecology, medicine, food security, sustainable
development, geological changes and climate change. The concept of vulnerability was first used
by Okiev and his colleagues (1976). Vulnerability is a dynamic process and many definitions of
vulnerability have been proposed. The International Convention on Climate Change (IPCC) defines
vulnerability as such, a vulnerability refers to a set of features in which a system is unable to
overcome the effects of climate change and its effects. Vulnerability to drought means assessing
the threat of drought hazards. A well-known and validated model for vulnerability assessment by
the Board of Trustees (IPCC) is presented which results from the performance of three
components.

Methodology

In the first step, 64 indicators were selected and reviewed in the context of drought vulnerability
in three dimensions of "exposure", "sensitivity" and "compatibility". Subject to the judgment of 30
expert experts selected from among the scientific members of the departments of water
engineering, agronomy and plant breeding, extension and training of agriculture and agricultural
economics, and experts from the company of active engineers in the field of water. In order to
reach the consensus of the sample experts and determine the validity of the indices, mean statistics,
standard deviation and coefficient of variation were calculated for each of the indices. One-sample

t-test was used to test the hypothesis that the scores of the indices were above average.

Discussion

Table (2) shows the calculated descriptive statistics for the exposure dimension. According to
the table, it can be seen that except for one index, the average score for all indicators in this
dimension of drought vulnerability is more than 5 years and 18 indicators of this set of 19
indicators in this dimension are considered appropriate by respondents and the coefficient of
variation Also, less than 0.4 has been obtained for all indicators. Table (3) shows the calculated
descriptive statistics related to the sensitivity dimension. According to Table (3), it can be seen that
the average score for all indicators of this dimension of drought vulnerability is more than 5 and
have a low coefficient of variation. The value of t for all indicators is higher than the critical value
(1.96), so all indicators related to the sensitivity dimension were considered appropriate by experts
to assess drought vulnerability. According to Table (4), all indicators of this dimension have an
average score of 5 and above and have a low coefficient of variation. The value of t for all
indicators is greater than the critical value (1.96), so all indicators related to the adaptation
dimension were considered appropriate by experts to assess drought vulnerability.

Conclusion & Suggestions

The aim of this study was to evaluate and validate drought vulnerability indices. Out of a total
of 64 indicators studied, 63 indicators have been identified as appropriate and 1 index has been
identified as inappropriate due to lack of necessary scores and lack of consensus among experts,
specialists and local elites. Based on the obtained results, the amount of precipitation was
considered as one of the effective indicators in the dimension of exposure. On the other hand,
agriculture and the amount of crop production are strongly dependent on the amount of
precipitation. This result means that with decreasing rainfall, vulnerability to drought increases in
the region. Obviously, people who have more land and cultivate more land are more sensitive to
any change in weather conditions, so this type of indicator is more important in terms of sensitivity.
The most effective indicators are in terms of adaptation of indicators of education level of the
population over six years and literacy rate. Literacy levels often help to acquire different
information and skills to cope with drought. That is why it is so important.
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