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Revised: 2022/02/19 : Introduction: The phenomenon of subsidence is one of the geological
Accepted: 2022/02/14 hazards, which is mostly created and aggravated by human and
natural activities such as long-term extraction of underground
sources of water, oil and gas or the extraction of minerals from mines
and the dissolution of subsurface formations and the collapse of
karst. turns

Shahryar plain is one of the forbidden and critical plains of the
country, which is also active in terms of industry and agriculture, this
plain has been affected by land subsidence for the past several years.
In this research, in order to analyze, investigate and predict the
subsidence rate, the poroelasticity flow module was used in COMSOL
software, which can determine the changes in the thickness of the soil
sedimentary layer due to groundwater loss and also in the coming
years. He nosed.

Methods: In this research, by coupling Darcy's law and changing the
soil skeleton by COMSOL software, it was tried to calculate the
subsidence in 22 selected points of the study area during the years
2003-2019 and after verifying and obtaining a high agreement with
real data and images. Radar interferometry estimated the amount of
subsidence until 2031.

Findings: The general result of finite element numerical modeling
showed that the subsidence rate of the area during the year 2031 was
estimated at 12.8 cm and at critical points 20.98 cm. Therefore, the
maximum settlement caused by the drop in the underground water
level in the early years appeared at a higher rate in the upper layer of
the aquifer, which over time after filling the voids between the soil
particles and due to the hydraulic connection between the layers It is
observed at a slower rate than in the past in the upper layers of the
aquifer surface and the ground surface. Therefore, changes in the
groundwater level, soil type and distance from the fault have also
been among the factors affecting the subsidence pattern and rate.
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Extended Abstract

Introduction

The phenomenon of land subsidence
includes the collapse or subsidence of the
earth's surface, which may have a small
horizontal displacement vector. Land
subsidence is not limited to one point and
one area in terms of the extent and width of
the affected areas. In general, land
subsidence is caused by major and
identified reasons such as sediment
accumulation due to the extraction of fluids
and underground reserves, dissolution of
subsurface formations and karst collapse,
drainage of clay soils, land use change,
loading of engineering structures and
deformation of the earth's structure. Also,
this phenomenon causes issues and
problems such as uneven change in the
height and slope of rivers and waterways
and water transfer structures, breakage or
protrusion of well wall pipes as a result of
compressive stresses caused by From the
compression of aquifers and disruption in
the exploitation of underground water
reservoirs and the sanding of wells, the
irreversible reduction of all or part of the
underground water reservoir as a result of
the loss or reduction of the useful porosity
of sediments, the reduction of productivity
or the creation of destruction. It is found in
structures.

Materials and Methods

Tehran-Shahriar plain is a part of Tehran-
Karaj plain, which is located in Tehran
province. This plain has a slope from north
to south. which from the north to the
southern slopes of the Alborz mountain
range and from the south to the Arad and
Fashafoyeh mountains, from the east to the
heights of Three Bases, Quchak, Bibi
Shahrbanu and from the west to the eastern
range of the Karaj plain. That is, it ends with
the Wordvard and Rabat Karim. The cities
of Tehran, Islamshahr, Rabat Karim, Ray,
Shahryar, Mallard and Shahr-Quds are
located in this plain. Its area is about 1720
square kilometers. The area studied in this
research is the central part of this plain,
which is marked with yellow color in the
figure. This area has an area of 307.2 square

kilometers and is located between 39°,50'
to 39°,30" east longitude and 50,°45' to
50°,15' north latitude.

In order to implement the model, the
geological, geotechnical and hydrological
data of the area were entered separately in
the relevant part of the software. Then,
three separate layers including the surface,
middle and bottom layers were defined for
the range, where the surface layer is free
and the bottom layer is non-pervious in
such a way that no seepage occurs from it.
The middle layer is also largely non-
permeable, which makes the upper table
have a fixed head. Based on these data, land
subsidence was estimated from 2012 to
2018 at 22 selected points (corresponding
to the location of piezometers). Then the
output of COMSOL software is entered into
GIS software, based on the lowest and
highest numerical values of subsidence,
classification and related maps.

was drawn

Discussion

The results of this research showed that
parameters such as changes in the aquifer
level, soil type and distance from the fault
have the greatest effect on land subsidence.

Conclusion

In this research, with the help of COMSOL
software, the subsidence in the area is
calculated and after verifying and obtaining
a high agreement with real data and radar
interferometric images, the amount of
subsidence is estimated until the year 2031.
The results showed that the subsidence of
the land in the study area will be about 12.8
cm per year on average and in the critical
points of the plain such as Shams-Abad and
Ali-Abad Mokhtarani will be 20.98 and
20.34 cm, respectively. In other words, from
2003 to 2031, the cumulative subsidence in
this area will reach 158 cm, and in the
critical areas of Shams-Abad and Ali-Abad
Mokhtarani, cumulative subsidence will be
251.7 and 244.1 cm, respectively.

Also, the parameters affecting subsidence
and its changes have been investigated and
analyzed. According to the results, the most
important  parameters affecting the
subsidence of this area are the changes in
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the aquifer level, the type of land and the
distance from the fault. In the changes of the
aquifer level, the increase or decrease of the
water level, the range of changes and the
time period of these changes are among the
factors affecting the subsidence changes.
The presence of fine-grained and clay
layers, especially when they have a high
thickness, is also an effective factor related
to the parameter of the soil layers. Also, the
closer we get to the faults, the more likely
subsidence occurs. Of course, it seems that
the changes in the level of the aquifer have a
more direct and clear connection with the
changes in the subsidence of the land in this
area.
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