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Today, the phenomenon of subsidence has affected many regions of the world,
including densely populated cities in arid and semi-arid regions, and has caused a lot
of damage. The phenomenon of subsidence is imperceptible and gradual, and in the
long term it causes a lot of damage to agricultural lands as well as urban areas.
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Considering the many negative effects that the subsidence phenomenon has on
human activities and man-made phenomena including buildings and facilities, not
paying attention to it can be associated with many human and financial losses. Based
on this, it will be very important to monitor the amount of land subsidence in order to
reduce the negative effects and also to control its development process, and it is
necessary to regularly estimate the subsidence process of the areas. Due to the fact
that the phenomenon of subsidence occurs imperceptibly and its monitoring requires
high precision, therefore, new methods should be used to monitor this risk. One of
the methods that has received a lot of attention in recent years is the radar
interferometry method, which has high accuracy and speed in processing information
and monitoring changes in the earth's surface. Accordingly, in this research, this
method is used. It will be used to evaluate the subsidence of Asadabad Plain.

According to the mentioned cases, in this research, using radar images and radar
interferometry method, the state of subsidence and its trend in Asadabad Plain and
the analysis of the geomorphological factors affecting its occurrence have been
evaluated.
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1. Introduction

Today, the phenomenon of subsidence has affected many regions of the world, including densely
populated cities in arid and semi-arid regions, and has caused a lot of damage. The phenomenon of
subsidence is imperceptible and gradual, and in the long term it causes a lot of damage to agricultural
lands as well as urban areas. Considering the many negative effects that the subsidence phenomenon
has on human activities and man-made phenomena including buildings and facilities, not paying
attention to it can be associated with many human and financial losses. Based on this, it will be very
important to monitor the amount of land subsidence in order to reduce the negative effects and also to
control its development process, and it is necessary to regularly estimate the subsidence process of the
areas. Due to the fact that the phenomenon of subsidence occurs imperceptibly and its monitoring
requires high precision, therefore, new methods should be used to monitor this risk. One of the
methods that has received a lot of attention in recent years is the radar interferometry method, which
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has high accuracy and speed in processing information and monitoring changes in the earth's surface.
Accordingly, in this research, this method is used. It will be used to evaluate the subsidence of
Asadabad Plain. According to the mentioned cases, in this research, using radar images and radar
interferometry method, the state of subsidence and its trend in Asadabad Plain and the analysis of the
geomorphological factors affecting its occurrence have been evaluated.

2. Materials and methods

In this research, Sentinel 1 radar images, statistical information related to piezometric 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 (in order to prepare the desired maps), GMT (in
order to implement the radar interferometry process and SBAS time series model), Super Decisions (in
order to weight the layers of information) and IDRISI (implementation of the WLC model). According
to the desired goals, this research has been done in two general stages. In the first stage, by using 97
Sentinel 1 images for a period of 7 years (January 2015 to January 2022) and using the SBAS time
series method, the subsidence rate of Asadabad plain has been calculated. In the second stage, in order
to evaluate the influence of natural factors on the subsidence of the Asadabad plain, to zone the areas
prone to subsidence in this plain using 7 parameters of height, slope, geomorphological units, distance
from the river, decline in underground water resources, lithology and land use. lands as well as the
WLC-ANP integrated model have been discussed.

3. Discussion and results

According to the results obtained from the radar images, the 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 the Asadabad plain is about 10 cm. It corresponds to the central areas of this
plain, including the areas adjacent to the village of Jant Abad, the southern areas of the city of Asad
Abad, as well as the areas between the villages of Saif Abad and Dehnosh. 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. Also, the results of the zoning of areas prone to subsidence using
the integrated WLC-ANP model have shown that a large part of the central areas of the Asadabad
plain and the south of Asadabad city are prone to subsidence.

4. Conclusion

The geographical location of Asadabad plain has caused this plain to have a high subsidence potential.
The results of this research have also confirmed this fact, so that according to the results, the Asadabad
plain has subsided between 132 and 704 mm in a period of 5 years (2015 to 2022). Also, in this
research, the role of environmental factors in the occurrence of subsidence has been analyzed. For this
purpose, first, by using environmental parameters, areas prone to subsidence have been identified in
the Asadabad plain, and then the results have been compared with the results obtained from radar
images. has been the results of zoning have shown that the southern areas of Asadabad city and the
central parts of Asadabad plain have a high potential in terms of subsidence. The comparison of the
results obtained from this part shows its conformity with the results obtained from the radar images. In
fact, the results obtained from the radar images have also shown that the highest rate of subsidence
was related to the southern areas of Asadabad city and the central parts of Asadabad plain. According
to the mentioned cases, by using natural parameters, it is possible to identify areas at risk of
subsidence to a large extent, because subsidence is directly and indirectly affected by natural factors,
including the geomorphology.
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