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Predicting groundwater level changes in Jiroft plain and its relationship
with developing cropping pattern of horticultural crops

Mohsen Adeli Sardooei’, Ali Asadi, Khalil Kalantari®, Ali Akbar Barati‘, Hassan Khosravi®

Abstract

In recent years, groundwater overexploitation has led groundwater depletion Jiroft plain and
considering the strategic role of this plain in supplying water required for agricultural products, planning
to improve the water resources of this plain is essential. Therefore, the purpose of this study was to
investigate the effects of groundwater resources management in Jiroft plain in the past (2005-2019) and
the near future (2019-2031) using GMS10.4 software based on hydrological, hydrogeological and
Topographic data. Also, to investigate the impact of water resources changes on crops cultivation
pattern, changes in cultivation pattern of major horticultural crops in terms of their water requirement
in Jiroft plain were studied using information and statistics of major horticultural crops in Jiroft plain
during the last three decades. The results showed that aquifer has yearly faced with a decline about 0.86
m during the baseline period (2005-2019), which indicates overexploitation of groundwater resources
in this plain. The aquifer status was predicted in the future under different scenarios using the GMS
10.4 model. Also, studying the development trend of major horticultural products in Jiroft plain showed
that despite the declining trend of groundwater resources over the past three decades, the share of
horticultural products with high water requirement has been increased in the crop cultivation pattern of
this plain and the behavior of farmers to develop the pattern of agricultural products cultivation has
been influenced by factors except groundwater resources limitations. Therefore, it is suggested that
scenarios of reducing groundwater resources exploitation in Jiroft plain and also paying attention to
cultivation pattern appropriate to water resources in different parts of the plain should be a priority for
agricultural planners.

Keywords: Agriculture, Jiroft plain, Groundwater, Scenario, Water requirement
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Predicting groundwater level changes in Jiroft plain and its relationship
with developing cropping pattern of horticultural crops

Mohsen Adeli Sardooei', Ali Asadi", Khalil Kalantari3, Ali Akbar Barati4, Hassan Khosravi”

Introduction

In recent years, with increasing population and rapid industrial development and agricultural
modernization, groundwater resources are gradually declining. Groundwater resources are stored below
the surface away from direct observation, so a full understanding of their characteristics is very time
consuming and expensive for many long-term studies, so groundwater models They are a good tool for
continuous monitoring of the quantity of aquifers. Simulation of groundwater flow by mathematical
models is an indirect method for solving problems at a lower cost than direct methods. MODFLOW
and GSFLOW software provide a powerful decision support tool for the optimal use of water in
agriculture that can maximize the understanding of water resources in agricultural basins and provide
relevant information on water balance and system response. Also it can provide future forecasts of
sustainability and management of water resources changes. Considering the position of the agricultural
sector in the employment of the region and the importance of the products of this plain in ensuring food
security of the society, the evaluation of groundwater resources management of Jiroft plain in the last
decade and its future forecast is of special importance. Therefore, in this study, the status of water
resources in Jiroft plain was studied and its future trend was predicted to provide a better picture of the
future of water resources in different parts of the plain to address water-related issues in regional
development programs with better knowledge. In the second part of the research, by examining the
trend of changing the area under cultivation of main horticultural crops in Jiroft plain during the last
three decades, water consumption pattern and temporal and spatial development trend of these crops in
Jiroft plain were determined to plan agricultural decision makers. Better management of water resources
to be used.

Methodology

In this study, to investigate the status of groundwater aquifer, groundwater data along with wells
operated by Iran Water Resources Management Company (Tamab) and monthly rainfall data of Jiroft
synoptic station in the period (2005-2019) The Meteorological Organization was used. Groundwater
Modeling System (GMS) is a software package that provides researcher studies with robust models
such as MODFLOW to simulate various groundwater problems. One of the models that GMS supports
is MODFLOW. In the second part of this research, the development process of major horticultural
products from the perspective of water needs was studied. For this purpose, based on information and
statistics, the area under cultivation of agricultural products during the last three decades from 1990 to
2020 was studied. NETWAT software, which is known as the national irrigation document of the
country and is widely used by experts in agriculture and water resources.

Discussion and conclusion

The results showed that in the base period (2005-2019) the average annual aquifer has a drop of 0.86
m, which indicates the overuse of groundwater resources and the digging of many unauthorized wells
in the case area. The maximum amount of drop occurred in Jiroft plain in this period is 28.2 meters,
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which indicates that groundwater drop occurs in different parts of the plain, but its intensity is different
in different areas, which is due to the complex structure of aquifer and the amount of harvesting and
density of exploitation wells, as well as the type of land uses in the region (increase of agricultural lands
in the last decade and decrease of barren lands and their conversion into desert lands). The results also
showed that despite the declining trend of groundwater resources in the Jiroft plain, farmers' behavior
has not been under the pattern of changing water resources and products with high water requirment
are more acceptable in the region's cultivation pattern and farmers tend to develop cultivation of these
crops. Based on the results, the lands under cultivation of oranges and dates, which have a high water
requirement, have had a greater share in the cultivation pattern of farmers during the last three decades
due to economic reasons and investment attractiveness. This has undoubtedly exacerbated the need for
water resources. According to some researchers, the good market of some agricultural products has
become an important factor in attracting urban investors in this sector, and in order to meet the water
needs of the developed lands, more extraction of surface and groundwater resources is a must. Based
on this, it seems that the development of horticultural products with high water requirment in Jiroft
plain can be one of the factors intensifying the destruction of water resources in this plain. Since Jiroft
plain is mentioned as one of the agricultural hubs of the country and is the most important economic
resource for the residents of this region, so it is necessary to plan to maintain and not develop crops
with high water requirements such as dates and oranges in the cultivation pattern of this plain should
be done according to the degree of water crisis in different parts of the plain.
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