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ARTICLE INFO ABSTRACT

The studied area is located as a part of the Caspian Sea catchment with an area of
about 50083 hectares in the east of Kurdistan province, northwest of Iran. In this
research, the data of 34 observation wells were used to investigate the condition of
. . the underground water level and its depth fluctuations, and also to investigate the
Article History: phenomenon of subsidence in region 8, the Sentinel-1 satellite image was used in the
SEC?'ngl% Mayzg(z)? period (2014-2021). The research method includes statistical analysis of changes in
evise une the underground water level and interferometry of radar image. The results of the
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. research showed that in the years 2014 to 2021, Dehgolan plain has subsided by -12
Published 21 June 2023 - - .
to -32 cm. In this way, an average of 6 centimeters of subsidence has occurred annu-
ally in these areas. The complete subsidence pattern of Dehgolan plain and the analy-
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conformity of the subsidence areas and the curves of the water table level drop, the
use of underground water resources indicates that the withdrawal of more than the
amount of aquifer nutrition has caused an increase in the effective stress in the sedi-

ments because the subsidence areas coincide with the areas of the groundwater level
drop, or are located near them. In other words, this location adaptation in the high
plains of Dehgolan shows that the cause of the subsidence of the high plains is the
drop in the groundwater level, and as a result, the high plains are more vulnerable to
the risk of subsidence.

Cite this article: Ghahroudi Tali, M., Khodamoradi, F., Ali Nouri, Kh. (2023). Effects of groundwater decrease on the of land subsidence in
Dehgolan plain, Kurdistan province. Environmental Hazards Management, 10 (1), 57-70.
DOI: http//doi.org/10.22059/jhsci.2023.359130.777

© Manijeh Ghahroudi Tali, Farhad Khodamoradi, Khadijah Ali Nouri  Publisher: University of Tehran Press.
BY NG DOI: http//doi.org/10.22059/jhsci.2023.359130.777

Introduction

Land subsidence is one of the issues that our country has faced in recent decades. So that today many
urban areas and plains of Iran are facing this phenomenon. The studied area is a large part of Dehgolan
plain in the eastern part of Kurdistan province. which has been facing the phenomenon of subsidence
for many years. Dehgolan plain is also a forbidden plain in terms of drilling wells and extracting un-
derground water, which is still going on. Excessive use of underground water by farmers and digging
very deep wells has created large sinkholes with a depth of four meters in this plain. Therefore, this
research has been done in order to find the amount of subsidence and its trend and its relationship with
the drop of underground water.
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Materials and Methods

In order to prepare the groundwater level map, the groundwater depth data of 34 sample wells in the
time period of 1370-1400 and to monitor the subsidence and perform radar interferometry of Sentinel-
1 images, 8 images of the region in the period of 2014-2021 were used. The research method includes
the statistical analysis of groundwater level, and in the subsidence part, the analysis and processing of
Sentinel-1 images in 7 steps by transferring the data to the software and changing them to single-view
mixed data (SLC), geometrical data registration , preparation of interferometer, removal of topography
effect and placement of filter, phase estimation and reference ground have been done.

Discussion and Results

The analysis of the relationship between subsidence and the underground water level of Dehgolan
Plain showed that in 2014 and 2015, the amount of subsidence was 13 cm, in 2016 and 2017, the high-
est amount of subsidence was equal to the above amount. The highest amount of subsidence based on
the pair of images of 2018 and 2019 is equal to 14 cm, while the highest amount of subsidence oc-
curred in 2020 and 2021 equal to 32 cm. The distribution of subsidence is concentrated in the western
and southwestern parts and decreased towards the east and southeast. The highest amount of subsid-
ence of Dehgolan Plain is located in the western, southwestern and central parts of Dehgolan Plain,
and the lowest amount is located in the northeast, east and southeast, and in general, in the years 2014
to 2021, Dehgolan Plain has decreased by -12 It has subsided up to -32 cm. As a result, an average of
6 centimeters of subsidence has occurred annually in these areas.

Conclusion

According to the results of the piezometric data, the significant decrease in the underground water lev-
el has increased significantly during the three decades, so that in some wells in these areas, the depth
of some of them is 10 meters in 1370 to 90 meters in 2019. In such a way that the maximum depth of
wells is located in irrigated agricultural lands. The above factors along with the decrease in rainfall
during the last few years in eastern Kurdistan (Dehgolan) have intensified the process of decreasing
the depth of these waters and increasing the risk of subsidence of the plain. Correspondence of the
subsidence areas and the curves of the water table level drop, the use of underground water resources
indicates that the withdrawal of more than the amount of aquifer feeding has caused an increase in the
effective stress in the sediments because the subsidence areas coincide with the areas of the groundwa-
ter level drop, or in They are located close to each other, in other words, this location adaptation in the
high plains of Dehgolan indicates that the reason for the subsidence of the high plains is the drop in
the groundwater level, and as a result, the high plains are more vulnerable to the risk of subsidence.
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