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Obijective: Subsidence is one of the most important natural hazards that has affected many
plains of the country in recent years. Eyvanakey plain in Semnan province is among the
plains that have faced this danger. Due to the importance of the subject, in this research,
the evaluation of the subsidence risk and the estimation of the subsidence rate in this plain
have been done.

Methods: In this research, Sentinel 1 radar images, Landsat satellite images and SRTM
30 meters high digital layer are used as the most important research data. The most
important research tools are GMT, ArcGIS and Super Decisions. Also, Fuzzy-ANP logic
and SBAS time series models have been used in this research. This research has been
done in two stages, in the first stage, the assessment of the subsidence risk and in the
second stage, the estimation of the rate of subsidence in Eyvanakey Plain.

Results: Based on the results, 251 square kilometers of the study area (equivalent to
58.5% of the area) has a high and very high risk of subsidence, which mainly corresponds
to the southern areas of the Eyvanakey Plain. Also, the results of the SBAS time series
method have shown that the Eyvanakey plain has subsided between 28 and 533 mm
during a period of 6 years.

Conclusions: Considering that, the high risk class has the highest amount of subsidence
in the study area, so it can be said that there is a strong relationship between the subsidence
risk classes with radar images and the accuracy of the results of the subsidence risk classes
is confirmed.
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EXTENDED ABSTRACT

Introduction

Subsidence is one of the most important natural hazards that has many consequences. But due
to the few human casualties compared to other natural disasters, it has received less attention.
Eyvanakey plain in Semnan province is one of the areas that is at risk of subsidence, but
unfortunately, no special attention has been paid to this issue. In fact, the natural situation as
well as human activities in this plain have created the ground for the occurrence of subsidence
risks in this plain, which requires special attention. Due to the imperceptibility of the subsidence
process, it is necessary to continuously evaluate the process of this phenomenon. In fact, by
evaluating and calculating the amount of subsidence in the Eyvanakey Plain and also assessing
the risk of subsidence in this area, it is possible to identify the areas exposed to risks due to the
occurrence of subsidence, and then its relationship with other natural and human factors
(including the loss of water resources) underground and land use changes) analyzed. Today, the
progress made in the field of remote sensing has made it possible to evaluate the process of
subsidence in the shortest possible time and with the highest accuracy. One of the best methods
for continuous subsidence monitoring is the use of radar interferometry. Considering the
mentioned cases, it is necessary to evaluate the subsidence process of Eyvanakey plain during
recent years and then analyze its relationship with natural and human factors. It is also necessary
to evaluate the risk of subsidence in the study area and to identify high-risk areas, which has
been addressed in this research.

Methods

In this research, Sentinel 1 radar images, Landsat satellite images and SRTM 30 meters high
digital layer are used as the most important research data. The most important research tools
are GMT (to prepare the subsidence map), ArcGIS (to prepare the desired maps) and Super
Decisions (to implement the ANP model). Also, in this research, Fary logic-ANP (regional
subsidence risk map preparation) and SBAS time series (regional subsidence map preparation)
models have been used. According to the topic and objectives, this research has been done in
two stages. In the first stage, in order to identify areas with high risk of subsidence, 6 parameters
of height, slope, geomorphological units, loss of underground water resources, land use and
lithology as well as the integrated model of fuzzy logic and ANP have been used. In the second
step, using Sentinel 1 images for a period of 6 years (January 2016 to January 2022) and using
the SBAS time series method, the subsidence rate of Eyvanakey Plain has been calculated.

Results

Based on the results, 251 square kilometers of the study area (equivalent to 58.5% of the area)
has a high and very high risk of subsidence. These strata, which correspond to the Eyvanakey
Plain, have a high subsidence potential due to the large drop in underground water resources,
low altitude and slope, as well as being in the Plain and Alluvial Cone. Also, based on the
results, the study area has subsided between 28 and 533 mm during the 6-year period, which is
a significant figure. Based on this, it can be said that the Eyvanakey plain has an annual
subsidence of about 8 cm, which indicates that this plain is critical and endangered. Also, the
results of investigating the spatial distribution of the subsidence that occurred show that the
highest amount of subsidence was related to the southern areas of | Eyvanakey Plain and mostly
between the villages of Jant Abad and Cheshme Naderi.
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Conclusion

The location of Eyvanakey plain has caused this plain to have a high subsidence potential. Due
to the importance of the issue, in this research, a map of the subsidence risk areas in this plain
has been prepared. Based on the results, a large part of the study area has a high subsidence
risk. These areas, which correspond to the Eyvanakey Plain, have a high potential for
subsidence due to the large drop in underground water resources, low altitude and slope, as well
as being in the Plain and Alluvial Cone. In this research, after preparing the subsidence risk
map, in order to validate the results and estimate the subsidence rate of the area, radar images
and SBAS time series method have been used. Based on the results, the study area has subsided
between 28 and 533 mm during the period of 6 years, which is a significant figure. Based on
this, it can be said that the Eyvanakey plain has an annual subsidence of about 8 cm, which
indicates that this plain is critical and endangered. Also, the results of investigating the spatial
distribution of the subsidence that occurred show that the highest amount of subsidence was
related to the southern areas of Eyvanakey Plain and mostly between the villages of Jant Abad
and Cheshme Naderi. Considering that, the high risk class has the highest amount of subsidence
in the study area, so it can be said that there is a strong relationship between the subsidence risk
classes with radar images and the accuracy of the results of the subsidence risk classes is
confirmed.
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