XN

k’i Arid Regions Geographic Studies

Hakim Sabzevari University

P- ISSN: 2228-7167

Homepage: Jargs.hsu.ac.lr E- ISSN: 2981-1910

Analysis of the role of human factors in the occurrence of subsidence
using satellite images and radar (Case study: Pishva city)

Mehdi Safari Namivandi =®| Masoume Asadi? Saiad Irani Haris 3 Abolfazl Amini*

1. Corresponding Author, Department of Geomorphology, Faculty of Geography, University of Kharazmi, Tehran,
Iran. safarimehdi534@gmail.com
2. Research Institute of Soil Conservation and Watershed Management, Agricultural Research, Education and
Extension Organization, Tehran, Iran. Asadi_zhina@Yahoo.com
3. Department of Geography and Urban Planning, Faculty of Geography, National Defense University, Tehran, Iran

S.irani83@yahoo.com
4. Department

of Computer Software, Allameh Rafiei University, Qazvin,

abolfazlamini.academic67@gmail.com

Article Information

Research Paper

Vol: 15

No: 57

P: 23-39
Received: 2023-08-15
Revised: 2023-09-07

Accepted: 2023-09-08
Published:  2024-11-01

Keywords:

o Landuse Changes

e Subsidance

e Pishwa city

o Sentinel 1

o Small BAseline Subset (SBAS)

Cite this Article:

Safari Namivandi, Mehdi.,, Asadi,
Masoume., Irani Haris, Sajad & Amini,
Abolfazl. (2024). Analysis of the role of
human factors in the occurrence of
subsidence using satellite images and
radar (Case study: Pishva city). Journal
of Arid Regions Geographic Studies
15(57): 23-39.

doi: 10.22034/jargs.2023.409440.1053

Publisher: Hakim Sabzevari University

© The Author(s)

g 10.22034/jargs.2023.409440.1053

Abstract

Aim: Land subsidence is an invisible danger that has faced many cities in
Iran, including Pishva, with a serious challenge. The importance of
subsidence has led to the evaluation of the amount of subsidence in the urban
area and outskirts of Pishva using radar images and the SBAS time series
method (2020-2022) in this research.

Material & Method: In this research, Landsat satellite images, Sentinel 1
radar images, and library information were used as research data to achieve
the desired goals. The working method has been that first, using satellite
images, the trend of land use changes in the region has been evaluated, and
then, based on the available information, the state of the decline of
underground water resources in the region has been investigated. In the
following, the subsidence rate of the region has been calculated using the
SBAS time series method.

Finding: The results of this research have shown that the studied area has
subsided between 107 and 411 mm during a 2-year period (2020 to 2022),
based on which it can be said that the maximum annual subsidence of the
area is more than 20 cm. The results of the evaluation of land use changes
in the region have shown that during the 30 years (1991 to 2021), the land
use of manufactured areas has increased from 2.2 to 9.6 square kilometers.
Also, the level of piezometric wells in the region has faced an annual drop
of more than 1 meter.

Conclusion: Considering that the development of manufactured uses is
associated with an increase in the pressure on the earth's surface, and also the
development of residential and industrial areas is associated with an increase
in the use of underground water resources, the changes in land uses during
recent years, the context has provided for subsidence in the region.
Innovation: The method's high precision allows the research results to be
used for various construction planning.

Iran.
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Extended Abstract

1. Introduction

Usually, land subsidence is referred to as vertical downward movements of the earth's surface, which a
small horizontal vector can accompany. This phenomenon is a global and morphological problem affected
by human activities and natural factors. The increasing trend of population and the development of
constructions, as well as the overexploitation of underground resources, have caused the risk of subsidence
to be raised as one of the critical risks in many countries, including Iran, in recent years. Considering that
no special measures have been taken in Iran to prevent subsidence, the risk of subsidence will be one of the
most critical challenges for advancing lIranian cities, especially cities in arid and semi-arid regions.
Landslides are one of the most important natural hazards that have many consequences, but they have
received less attention due to low human casualties compared to other natural disasters. The occurrence of
this phenomenon in the plains and especially in urban areas causes much damage. Among the areas at risk
of subsidence are the cities of Tehran province, including Pishva. Pishva is located in the Varamin Plain, a
semi-arid region that has been associated with the increasing trend of population and industrial development
in recent years due to its proximity to the city of Tehran. Since the increasing trend of population and human
activities in this region has not been proportional to its environmental capabilities, the Pishva Plain has
faced the risk of subsidence in recent years. Considering the issue's importance, in this research, the amount
of subsidence in the urban area and the urban periphery of Pishva and the analysis of the factors influencing
its occurrence have been evaluated.

2. Materials and methods

In this research, Landsat satellite images, Sentinel 1 radar images, and library information were used as
research data to achieve the desired goals. The essential tools used in the research include ENVI, IDRISI,
GMT, and ArcGIS, which were used to prepare land use maps, analyze land use changes, prepare
subsidence maps, and prepare final maps, respectively. Also, the models used in the research included the
maximum likelihood model, LCM model, and SBAS time series model, which were used to prepare land
use maps, analyze land use changes, and prepare the final subsidence map, respectively. This research has
been done in two stages. In the first stage, using Landsat satellite images from 1991, 2001, 2011, and 2021,
the trend of land use changes in the study area has been evaluated. In the second stage, the amount of
subsidence in the studied area was evaluated using Sentinel 1 radar images, radar interferometry method,
and SBAS time series.

3. Discussion and results

Pishva is located in the east of Tehran. This city is located in the Varamin Plain and has faced the
phenomenon of subsidence in recent years. The importance of subsidence and its imperceptible process
caused this research to evaluate the subsidence rate of this plain using the SBAS time series method. The
results obtained from this research have shown that the urban area and outskirts of Pishva have subsided
between 107 and 411 mm during a period of 2 years. The investigations carried out in this research have
shown that the main reason for the subsidence that occurred in the region was human activities. However,
the geomorphological situation of the region has also provided the ground for its subsidence. The natural
and human geography of Pishva city has caused this city and its adjacent areas to be associated with much
development in recent years. The geomorphological situation of this region has caused it to be devoid of
obstacles and limited landforms for the development of manufactured uses and agricultural lands. Also, the
location of Pishva near Tehran has provided the basis for the increase in population and the development
of industries in the areas adjacent to Pishva. According to the mentioned cases, natural and human factors
have caused this area to undergo much development in recent years, and changes in land use have
accompanied this development.

4. Conclusion

The results of this research have shown that the studied area has subsided between 107 and 411 mm during
a 2-year period (2020 to 2022), based on which it can be said that the maximum annual subsidence of the
area is more than 20 cm. In this research, to evaluate the effective factors in the subsidence of the region,
the geomorphology and land use changes of the region from 1991 to 2021 have been investigated. The
results of evaluating the region's geomorphology show that the study area corresponds to the plain and has
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no limiting obstacles. This problem has provided the basis for developing manufactured uses and regional
agricultural lands. Also, the results of the evaluation of land use changes in the region have shown that
during the 30-year period (1991 to 2021), manufactured areas have faced a significant increase, so this use
had an area of 2.2 square kilometers in 1991. (Equivalent to 5.5% of the region's area), which has increased
to 6.9 square kilometers (equivalent to 17.2% of the region's area) in 2021. Considering that the
development of manufactured uses is associated with an increase in the pressure on the earth's surface, and
also the development of residential and industrial areas is associated with an increase in the use of
underground water resources, the changes in land uses during recent years, the context has provided for
subsidence in the region. According to the mentioned cases, one of the main reasons for subsidence in the
urban area and outskirts of Pishva has been human activities, including the development of manufactured
uses.
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