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Abstract

The present study evaluates the water shortage indices in the agricultural
sector of Jiroft Plain, taking into account the framework of water footprint
during the 2008 to 2019. In this study, water stress, agricultural water
stress, blue water scarcity, water self-sufficiency, water dependency and
water poverty indices were evaluated. The results showed that the annual
average of agricultural water resources is 1425 MCM, and the amounts of
green and blue water resources are 11 and 1413 MCM, respectively. The
annual average agricultural water footprint of Jiroft Plain is 354 MCM. The
share of blue, green and gray water footprint is 40, 14 and 26%,
respectively. The average water stress index is 37%, which shows that the
moderate water stress in Jiroft plain. The average AWSI and BWS is 0.84
and 0.77, respectively, which are located in the class with high stress. The
water self-sufficiency and dependency are 89% and 11%, respectively,
which indicates high self-sufficiency and low dependency of the study area
in terms of importing agricultural products. The high-water self-sufficiency
index despite the lack of rainfall in Jiroft Plain has caused high water
poverty in the region. The most important reason for the high WSS is the
high diversity of agricultural products in the food basket of this region. As
an example, citrus fruits, dates, wheat, barley, potatoes and onions are
cultivated in Jiroft plain.
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1.

Introduction

Water is an essential factor for agricultural production and human survival and plays an
important role in food security. In recent years, water use and water scarcity has been increased
due to population growth, socio-economic development and changing consumption patterns.
Jiroft plain located in the south of Iran and high-water losses in the agricultural part have been
led to the serious water scarcity in this plain. Therefore, it is essential to study the changes in
the agricultural water footprint and water scarcity to reduce the water footprint and preserve
water resources. To this end, the main goals of this study are: (1) Estimating water footprint
components of the agricultural section, (2) Calculating water scarcity indicators including water
stress, agricultural water stress, and Blue Water Scarcity (BWS), (3) Estimating water poverty
and (4) Calculating water self-sufficiency and water dependence indicators during 2008 to 2019.

Materials and Methods

In this research, agricultural water footprint components, including green, blue, and gray water
footprints were estimated based on the method described by Hoekstra et al (2007) in Jiroft plain.
Also, water scarcity indicators in this research is estimated using the water stress index (WSI),
agricultural water stress (AWSI), blue water shortage (BWS), water poverty (WP), water self-
sufficiency (WSS), and water dependency (WD), that is the known approach for evaluating
water scarcity.

Results

The results showed that the annual average of agricultural water resources is 1425 MCM, and
the amounts of green and blue water resources are 11 and 1413 MCM, respectively. The average
agricultural water footprint of Jiroft Plain is 354 MCM annually; The share of blue, green and
gray water is 40, 14 and 26% respectively. The average water stress index (WSI) is 37%, which
shows that Jiroft plain is under moderate water stress, during the study period. The average
value of agricultural water stress index (AWSI) and blue water scarcity (BWS) is 0.84 and 0.77,
during the statistical period, respectively, which are located in the class with high water stress.
The water self-sufficiency and water dependency are 89% and 11%, respectively, which
indicates high water self-sufficiency and low water dependency of the study area in terms of
importing agricultural products. Also, the investigation of virtual water exchanges in the region
indicates the low water dependency of the region on importing virtual water. Despite the high-
water scarcity in Jiroft plain, it has a high level of water self-sufficiency in the production of
agricultural products. It is essential to cultivate crops with less water footprint by changing the
cultivation pattern.

Discussion and Conclusion

In the study area, the blue water makes up the vast majority of available water resources for
Jiroft plain's agricultural production. AWSI is higher than WSI, that shows high water stress in
the agricultural part. Also, BWS is more than WSI due to the higher share of the blue footprint
compared to other components of the water footprint. Generally, The AWSI is more appropriate
for reflecting the regional water scarcity than the existing water stress index (WSI) or the blue
water scarcity (BWS) indicator, particularly for the arid agricultural production regions due to
the revealed environmental impacts of agricultural production. With regards to the high-water
self-sufficiency and low precipitation of the study area, water poverty of Jiroft plain is high. As
a result, the water resources of this plain are not rich and this plain has high water poverty. The
most important reason for the high self-sufficiency is the high diversity of agricultural products.
As an example, citrus fruits, dates, wheat, barley, potatoes and onions are cultivated in Jiroft
plain. It should be noted that the intensification of water resources in certain areas is caused by
producing agricultural products for other regions due to the mismatch of agricultural production
and population. This phenomenon has not been quantified or analyzed in this paper, but needs
to be studied in the future.
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