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ARTICLE INFO ABSTRACT

The subsidence is one of the hazards that has posed a significant threat to many plains
in the country in recent years. Asadabad Plain in Hamedan province is among those
plains with a high potential for subsidence due to its hydro climatic conditions and
geomorphology. Because of the importance of this issue, in this research the subsidence
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Received 26 December 2023 role of human factors in its occurrence has been analyzed. To do so, Sentinel-1 radar
Revised 13 Jan 2024 images, Landsat 5 and 8 satellite images, statistical information related to piezo metric
Accepted 25 Jan 2024 wells in the region, and digital elevation layers were used as the primary data sources.
Published 05 March 2024 Using the SBAS time series method, a subsidence map of the area from 2015 to 2022

was generated, followed by an analysis of the impact of groundwater depletion and
land-use changes on subsidence. The results indicate subsidence ranging from 132 to

Eg;\;gn:ds. 704 millimeters in Asadabad Plain during 2015 to 2022, with the highest subsidence
Subsidence, occurring in the central regions of the plain. Considering the significant correlation (a
Asadabad plain, correlation coefficient of 0.709) between subsidence and groundwater level decline, it
Sentinel 1, can be concluded that one of the main causes of subsidence in Asadabad Plain is the

SBAS. depletion of groundwater resources. The assessment of land-use changes also reveals
an increasing trend in agricultural land and human-built areas, corresponding to
increased exploitation of groundwater resources and intensified land surface pressure,
leading to exacerbated subsidence. Given the persistence of subsidence in this plain,
remote sensing monitoring and the establishment of fixed GPS measurement stations
facilitate monitoring the rate and extent of subsidence.
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1. Introduction

Land subsidence is an imperceptible and slow phenomenon or the sudden settlement of the land surface
due to the movement of soil particles. The phenomenon of subsidence occurs under the influence of
natural factors such as tectonics or human factors such as excessive extraction of underground water
resources, extraction of resources and mines, urban development, etc. In arid and semi-arid regions such
as Iran, the concentration of underground water tables and their excessive exploitation is considered to
be the main cause of subsidence. Subsidence is associated with many risks, including the failure and
abandonment of buildings, the tilting of high installations, the damage to agricultural installations, the
creation of sinkholes, the breaking and destruction of bridges, roads, urban road networks, etc. This
phenomenon is also associated with negative environmental effects, and this problem has caused the risk
of subsidence to be one of the challenges facing many countries, including countries in arid and semi-
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arid regions. Asadabad plain is one of the plains that have faced a sharp drop in underground water
resources and subsidence in recent years. Due to its geomorphological condition, this plain is susceptible
to the development of agricultural lands, and this issue has caused it to face a sharp drop in underground
water resources and subsidence in parallel with the development of agricultural lands in recent years.
Considering the importance of the subject, in this research, the subsidence condition of Asadabad plain
and the factors influencing its occurrence have been investigated.

2. Materials and methods

In this research, Sentinel 1 radar images, Landsat 5 and 8 satellite images, statistical information
related to piezo metric wells in the region and digital layers of information have been used as the most
important research data. The most important tools used in the research include ArcGIS (to prepare the
desired maps), GMT (to implement the radar interferometry process and SBAS time series model),
ENVI (to prepare user maps) of the lands of the region) and IDRISI (for the purpose of analyzing land
use changes). According to the desired goals, this research has been carried out in three general stages.
In the first stage, the amount of subsidence of Asadabad plain has been calculated using 97 Sentinel 1
radar images from 2015 to 2022, as well as the SBAS time series method. . In the second stage, the
relationship between the decline of underground water resources and the subsidence of the region has
been evaluated. Also, in the third stage, the relationship between land use changes and regional
subsidence has been evaluated.

3. Discussion and results

The results of this research have shown that Asadabad plain has subsided between 132 and 704 mm in
this period of time, and considering the 7-year period, it can be said that the maximum annual
subsidence of Asadabad plain is about 10 cm, which corresponds to the central areas of this plain.
Because one of the main factors in the occurrence of subsidence risk is the decrease of underground
water resources, in this research firstly, the situation of the decline of underground water resources of
Asadabad plain and then its relation with subsidence has been investigated. The results of the
calculations show that among the studied wells, well No. 3, which is located in the north of Asadabad
plain, has the highest water level drop with an average annual drop of 1.75 meters. Also, in this
research, the trend of land use changes in the region during the years 1992 to 2022 has been
investigated. Based on the results, the land use of the studied area has faced many changes during the
years 1992 to 2022. The results of the analysis of changes have shown that during the period of 30
years (1992 to 2022), man-made uses, agricultural lands and gardens have been increasing.

4. Conclusion

According to the results, Asadabad plain has subsided between 132 and 704 mm in this period of time,
and according to the 7-year period, it can be said that the maximum annual subsidence of Asadabad
plain is about 10 cm, which corresponds to the central parts of this plain including the areas adjacent
to Jant Abad village, the southern areas of Asadabad city, and the areas between Saif Abad and
Dehnosh villages. The sum of the evaluations carried out in this section has shown that the spatial
trend of Asadabad plain subsidence during the studied time period had little variability and the
mentioned areas had the highest subsidence rate during the studied time periods. Therefore, it can be
said that these areas have a high vulnerability potential in terms of subsidence risk. The results of the
investigation of the decline of underground water sources in Asadabad plain have shown that the
annual average of the underground water loss in the southern areas of Asadabad city and the central
areas of Asadabad plain was about 1.7 meters. Considering the fact that there is a significant
relationship between the subsidence of the region and the drop in the level of underground water (a
correlation coefficient of 0.709), it can be said that one of the main reasons for the subsidence of
Asadabad plain was the drop in underground water resources. Also, the results obtained from the
evaluation of land use changes have shown that the increasing trend of agricultural lands and man-
made areas has been associated with increasing the use of underground water resources and increasing
the pressure on the land surface, and as a result, the subsidence has intensified.
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