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the use of water resources for agricultural production plays a significant role in the
rapid reduction of water quantity and quality. The current research was conducted
with the aim of identifying the obstacles to the use of water conservation activities
in drought conditions in the south of Kerman province. Based on this, the present
descriptive-analytical research is also carried out to achieve this goal in two phases
(first phase: investigation of indicators SPEI; second phase: identification of
obstacles to the use of water protection activities) was carried out. To collect the
data, climatic data of precipitation-evaporation and transpiration, as well as a
structured questionnaire tool, were used. The trends of SPEI changes were
investigated with the Mann-Kendall test and the slope of the age estimator. In the
IDRISI TERRSET software environment, ARC GIS10.8.2, as well as the
exploratory and confirmatory factor analysis technique was performed using
SPSS24 and LISRELS8.8 software. Based on the results of the first phase; the
minimum average value of the SPEI index in 2019 was about -0.32. Also, the
maximum value of this index in 2012 was shown as 0.34. Investigating the temporal
and spatial trend of SPEI showed that the slope of changes was negative and the
trend of SPEI drought index changes was decreasing, which indicates the increase
of drought in the region. Also, based on the results obtained from the second phase,
the use of water conservation activities among palm growers is rarely done. In this
regard, normative-attitudinal, economic, educational-technical, structural-
supportive and environmental factors are respectively the most effective barriers to
the use of water conservation activities among palm growers. Considering that there
are gaps in the field of providing a suitable platform to achieve optimal water
consumption and protection; Therefore, the obstacles to the use of water
conservation activities that were identified and validated in this research; They can
open the way for decision makers and planners in this field.
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1. Introduction

Water is the most critical natural resource in the world, the severe shortage of which has become a
serious global concern and challenge now and in the future. Water resources are facing challenges and
problems due to diverse human needs and the imbalance of water resources around the world. Among
these, we can mention the reduction of water resources, pollution of water resources, water crises,
conflict of interests between different water uses, and the need to improve public understanding and
awareness about the importance of water protection.

Due to the fact that the drought in the south of Kerman, which is one of the regions of Iran with dry and
semi-arid climatic conditions, is an important and serious challenge. Therefore, it is necessary to
identify the obstacles to the use of water conservation activities in poor conditions in southern Kerman
region. Because dates are one of the most important horticultural products of this region, so that date
production in this region ranks second in the country. Because many farmers of this region, even small-
scale farmers, have dedicated some of their agricultural land to the cultivation of this crop.

2. Materials and Methods

This research is a practical study in terms of purpose, and in terms of the degree of supervision and
control, it is field and in the matter of collecting information method, it is descriptive-analytical
research. This research study took place two phases; "Investigation of SPEI index" and "Identification
of barriers to the use of water protection activities" were carried out. The information collected in the
second phase was analyzed through SPSS24 and LISRELS8.8 software.

3.  Results

The results of SPEI change analysis showed that the spatial changes of SPEI index in the region were
different during different years. The time analysis of SPEI in this 21-year period shows that the trend
of changes is decreasing because the slope of changes of this index is negative and its explanation
coefficient is about 0.06. The minimum average value of the SPEI index in 2019 was observed to be
around -0.32. Also, the maximum value of this index in 2012 is about 0.34. The change trend of SPEI
drought index in the period of 2000-2020 has been shown using the Mann-Kendall Z statistic and the
slope of the age estimator. According to the results, the change trend of SPEI index has been decreasing
in the region during the 21-year period, and the slope of age changes also confirms the trend of these
decreasing changes. These results show that the trend of drought in the region is increasing.

According to the estimates of this section, the highest factor load among the items of the "normative-
attitude" factor is the item "different needs and values of the local community"” related to water
protection activities (0.74), among the items "Economic" factor is "expensive to install new irrigation
equipment" (0.70), among the "educational-technical" factor is "low quality of irrigation equipment"
(0.64). Among the items of the "structural-support” factor, the item "lack of government supervision on
the irrigation of farmers" (0.70) and among the "environmental” items, the item "community of water
resources" (0.56) has been found In other words, these concepts (objects) have played the greatest role
in explaining the changes of the related hidden variables (barriers to the use of water protection
activities).

4.  Discussion and Conclusion

The results of the research indicate that the SPEI drought index changes over 21 years in the region
showed a decreasing trend, which shows that the drought trend in the region has been increasing. The
minimum average value of SPEI index in 2019 was about -0.32 and the maximum value of this index
in 2012 was about 0.34. The results show that according to the SPEI classification, the region is in a
normal drought state. In this study, to investigate the drought in the region by using the climatic data of
temperature and precipitation, the drought index of evaporation and transpiration was obtained, in this
direction other researchers (Gumus et al., 2023; Gond et al., 2023) also concluded in their studies that
the SPEI index can be useful in determining the pattern of spatial changes and comparing the drought
conditions of different regions. On the other hand, the rate of using water conservation activities among
palm growers in activities such as; Determining the appropriate timing for field irrigation, eliminating
weeds, and also watering during the cool hours of the day were often or always used by palm growers.
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But protective activities such as; Using a meter to measure water consumption, testing the texture of
the soil to determine the water required by palm trees, and also using hygrometer sensors are rarely
used by many palm tree owners. And this shows that farmers perform well in traditional soil protection
activities, but they are not active in using modern and precise methods of water protection and optimal
use, while in the total of oil palm farmers rarely use water conservation activities, other researchers
(Mahboubi et al., 2013; Tajri-Moghadam et al., 2014; Noori et al., 2015) also They have found that
farmers are not willing to use water conservation activities in most cases.

On the other hand, the investigation and analysis of the obstacles to the use of water conservation
activities in this research showed that 5 factors; "Structural-supportive”, "educational-technical”,

"normative-value”, "economic” and “environmental™ are respectively the most important obstacles to
the use of water conservation activities among palm growers, which are identified through 37 items.
were identified. that the confirmation of these obstacles through factor analysis was a confirmation of
the validity of these factors. According to the results, the most important obstacle to the use of water
conservation activities among palm trees is related to the "structural-support” factor. In this way, many
researchers (Manjezi, 2019; Shah et al., 2023; Nowack et al., 2023; Degfe et al., 2023) have emphasized
the importance of paying attention to this factor in the issues of agricultural sustainability.
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