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Abstract

Land subsidence is one of the important geomorphic hazards that has a slow movement and leaves destructive
effects in the long term. In this research, the data of centile A1 in the 8-year period from 2015 to 2023 has been
used as a spatial analysis of displacement. And the software and radar interferometric method (SNAP), the
changes of the saddle level have been extracted in the mentioned time period. In addition, field observations
of validation and examination of research results were carried out. According to the results obtained during the
period of 2015 to 2017, the amount of this subsidence was equal to 0.79 cm in the southwest part. In the
northwestern parts of the region, there is a bulge. The amount of protrusion is about 1 meter and 32 centimeters.
The largest increase occurred in this period. In the period from 2017 to 2018, the amount of subsidence is equal
to 13 centimeters and the amount of elevation is about 68 centimeters. which was more than the period from
2015 to 2017. In this period, the extent of subsidence is greater and covers the entire southern region, which is
due to the retreat of sea water and the phenomenon of tides. In the period from 2018 to 2020, the elevation is
0.089 centimeters in the southern regions and the subsidence is 39 centimeters in the northern regions. In this
period, the most subsidence occurs, which corresponds to the deep wells of the region. In the period from 2020
to 2023, the elevation is equal to 16 centimeters, while the ratio and amount of subsidence is equal to 36
centimeters.

Key words: Uplift, Subsidence, Rice cultivation, Underground water, Mahshahr port

* Corresponding author: Email: maryamilanloo@yahoo.com


http://www.iraneiap.ir/

Journal of Environmental Research (Vol. 15, No. 30, Autumn & Winter 2025) 180

Introduction

Land subsidence is a geological hazard that occurs in urban areas around the world. Subsidence can be caused
by either natural processes (eg, tectonic factors, soil consolidation, and physical and chemical weathering) or
human activities (eg, underground construction, construction of tall buildings, and overexploitation of
groundwater.) to be created

Mahshahr port is located on the southern coast of the country in Khuzestan province, which has a special
position in terms of the development of petrochemical industry projects. One of the problems and problems of
constructing structures in the petrochemical complex is the special area of root deposits and loose sediments
with low load bearing capacity and settling ability. The thickness of these loose deposits, which are mainly
composed of clay silt, clay and sometimes fine sand, varies in different places and in some areas it is
accompanied by mud and salt. It is radar measurement.

Methodology

This research is applied in terms of purpose, quantitative-qualitative in terms of data and descriptive-analytical
and exploratory in terms of method. The working method in this research is analytical and field. In this
research, radar data that includes Sentinel 1 images have been used to calculate the rate of subsidence in one
month for the years 2019 to 2022, and after calculating the displacement rate of the ground surface for the
studied area, in order to further investigate the effect of the drop in the underground water level on subsidence
In addition to the fluctuations of the water level of the piezometers, the effect of the sea tide was also
investigated. In this research, radar interferometric studies were carried out by 24 sentinel images with the help
of SNAP software. In order to reduce the noise and increase the temporal correlation of interferograms as much
as possible, it has been tried to use a pair of radar images with a short time interval (about 90 days). Combining
radar data from ascending and descending orbits can also be used to improve digital earth models by obtaining
displacements in different directions and using interferometry. Considering that the purpose of this research is
to monitor the displacement of the earth's surface, only ascending data has been used; Therefore, the basis of
the number of 5 images related to the time period from 2015 to 2023 was used. To process satellite images in
SNAP software environment, radar interferometry method with artificial aperture and radar interferometry
technique (InSAR) have been used.

Results and Discussion

Mahshahr Port is located at 49°13' to 50°15' east longitude and 30°30' to 30°45' north latitude in Khuzestan
Province (Figure 1). Mahshahr Port extends from Abadan in the northwest, to Imam Khomeini Port in the
southwest, to Handijan Port in the southeast, and to the Persian Gulf in the south. The Mahshahr Port extends
to the south of the tip of the equator and forms a vast bay, the length between the two ends of the bay being
about 55 km. In this part, the Bank Mountain, which is close to the coast and has an altitude of 3600 meters,
is low and low in the rest of the area. Due to the low elevation of the coastal areas, the height of the tides and
waves reaches 3 meters. The adjacent lands are subject to flooding and face agricultural and construction
problems. Bandar Mahshahr currently consists of two main parts of the industrial city, the housing of company
employees and government offices, which was built by the British in 1930, and the old Mahshahr, which
includes the city's traditional and administrative markets.

The port of Mahshahr, where the industrial material transportation facilities are located, has a huge facility to
receive oil tankers with a length of 250 meters and a draft of 12 meters. On the other hand, the petrochemical
industry in Bandar Imam, the other pole of the regional economy, plays a vital role in the development and
construction of the city. The two poles of the port and the petrochemical industry complement each other and
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are the main elements of the life of the cities in the region. Bandar Mahshahr consists of 5 regions, 11 districts,
and 32 neighborhoods (residential), where there is a clear difference in the living conditions of the residents.
After preparing a series of radar images with a suitable spatial and temporal difference and creating a spatial
and temporal graph between the images including 5 images, using the SBAS time series method, the amount
of land surface changes in the scope of the study was calculated over a period of 8 years (2015-2023). After
preparing the final map of land surface changes, the parts of the region that had significant amounts of
subsidence were considered as target areas for further investigation. According to the results obtained during
the period of 2015 to 2017, the amount of this subsidence was equal to 0.79 cm in the southwest part. In the
northwestern part of the region, which is white in color, there is a bulge. The amount of protrusion is about 1
meter and 32 centimeters. The largest increase occurred in this period. In the period from 2017 to 2019, the
amount of subsidence is equal to 13 centimeters and the amount of elevation is about 68 centimeters. Which
was more than the period from 2015 to 2017. In this period, the extent of subsidence is greater and covers the
entire southern region, which is due to the retreat of sea water and the phenomenon of tides.

In the period from 2019 to 2021, the elevation is 0.089 centimeters in the southern regions and the subsidence
is 39 centimeters in the northern regions. In this period, the most subsidence occurs, which corresponds to the
deep wells of the region. In the period from 2021 to 2023, the elevation is equal to 16 centimeters, while the
ratio and amount of subsidence is equal to 36 centimeters.

Conclusion

Measuring the amount and range of land surface movement through satellite data is a new method of
monitoring this phenomenon that has been proposed during the last decade. So far, radar interferometry is one
of the most accurate and least expensive remote sensing methods for identifying and displaying displacements
on the earth's surface. Also, due to the use of satellite data and its reproducibility, this method can be
implemented easily and in the shortest time to monitor this phenomenon in the desired location. This method
has made it possible to measure the displacement of the earth's surface in all the examined areas and has
provided the possibility of monitoring it for all points for different periods of time. In this research, the radar
interferometric method has been used to analyze and measure the ground surface displacement for Bandar
Mahshahr city. Previous researches have emphasized the role and importance of using radar images of different
sensors in the accurate identification of this phenomenon. The present research, like the studies of Imamoglu
et al. (2018), Bai Lin et al. (2016), Liu et al. (2018), Osmano et al. (2016), and Qiu et al. shows the ground
observations and confirms the suitability of this method in measuring the deformation of the earth's surface.
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