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1. Introduction

Today, the increasing trend of population and the lack of surface water resources have caused many plains of the
country to face a sharp drop in underground water resources in recent years. A sharp drop in underground water
resources will be associated with many risks, including subsidence. In fact, excessive extraction of underground
water resources causes many environmental risks, among which land subsidence is very important. The risk of
subsidence, unlike many risks such as floods and earthquakes, is imperceptible and in the long term it causes many
damages such as cracking of buildings, tilting of elevated facilities, loss of agricultural land, creation of sinkholes,
etc. The areas that are exposed to this risk are facing many challenges. Among the areas that are at risk of subsidence
are the plains of arid and semi-arid regions, including the plains of Iran. Jahorm plain in Fars province is one of the
plains of Iran that is at risk of subsidence. Jahrom Plain is located in a semi-arid region, and due to the lack of rainfall
and surface water resources, it has faced a sharp drop in underground water resources in recent years, and this issue
has caused Jahrom Plain to face the risk of subsidence. Considering the importance of the subject, in this research,
using radar images, the amount of subsidence of the urban area and the urban periphery of Jahrom has been
evaluated.

2. Materials and Methods
In this research, Sentinel 1 radar images, Landsat satellite images, information about the groundwater resources of
the region, and the 30-meter SRTM digital elevation model were used as the most important research data. The most
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important tools used in the research included SNAP software (to perform radar interferometry) and ArcGIS (to
prepare the required maps). Considering the subject and objectives, this research was conducted in several stages. In
the first stage, radar interferometry and SNAP software were used to prepare a subsidence map of the region. In the
second stage, the geomorphological units of the region were mapped using Google Earth images and the subsidence
situation in these units was analyzed. In the third stage, a map of the groundwater resources decline in the region was
prepared based on information from 10 piezometric wells and the Spline interpolation method, and then its
relationship with the subsidence was explained. In the fourth stage, in order to prepare a land use map of the region,
images from Landsat 8 and 9 and Sentinel 1 satellites, as well as the Google Earth Engine system, were used. After
preparing the land use map of the region, its relationship with the subsidence that occurred was analyzed.

3. Results and Discussion

From the point of view of geomorphology, the study area is located in the plains unit and leads from the surroundings
to the mountain unit. Jahorm city is located at an altitude of about 1050 meters above sea level, and the difference in
altitude with the peripheral areas, including its northern areas, is very small. The location of the urban area and the
urban outskirts of Jahrom in the plain and its low height difference has caused a large part of the region to include
areas with a slope of less than 10%. The difference in height and low slope of the study area has caused this area to
be free of obstacles and limiting landforms, and this problem has provided the ground for the development of
agricultural lands and pressure on underground water resources. In fact, considering that Jahrom Plain lacks
permanent rivers and sufficient surface water resources, the development of agricultural lands is associated with the
increase in the exploitation of underground water resources, and this issue creates the ground for the occurrence of
subsidence in the urban area and urban outskirts of Jahrom. has provided According to the report of the Water and
Regional Organization of Fars Province, Jahorm plain has been one of the forbidden plains since 1953, and more
than 2000 unauthorized wells have been identified in it in recent years. The total results obtained from this section
indicate that the hydrogeomorphological situation of Jahrom Plain and the development of agricultural lands,
regardless of the water power of the region, have provided the ground for the occurrence of subsidence risk in this
region.

4. Conclusion

Due to the fact that Jahorm Plain is located in a semi-arid region from the point of view of climate and faces a
shortage of surface water resources, therefore, underground water sources are used to supply water for agriculture
and industrial and domestic purposes, and this problem causes There has been a sharp drop in the underground water
resources in this plain and as a result there has been a risk of subsidence in the Jahrom plain, especially the urban area
and outskirts of Jahrom. Considering the importance of the topic, in this research, using the radar images of Sentinel
1, the amount of subsidence that occurred in the urban area and outskirts of Jahrom from 01/06/2021 to 01/01/2022
has been evaluated. Based on the results, the study area has experienced a maximum of 234 mm of subsidence during
the period of 1 year. The spatial distribution analysis of the occurred subsidence shows that in a general trend, the
amount of subsidence towards the northern areas of Jahrom city has an increasing trend, and in total, the amount of
subsidence in the urban area of Jahrom is between 28 and 179 mm. The total results of this research have shown that
the city of Jahrom is facing significant subsidence, which can become a harmful risk if the current situation
continues, so it is necessary to study the process of subsidence and its control strategies, including the control of
overconsumption. There should be more monitoring of underground water sources.

Keywords: Subsidence, Decline in groundwater resources, Jahrom, SNAP.
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