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1- Introduction

Subsidence is the vertical movement or gradual subsidence or sudden subsidence of the earth's surface due
to various reasons such as dissolution, melting of ice and compaction of deposits, movements of the earth's
crust and the release of lava from the solid crust or activities. Humans such as mining, groundwater
abstraction or oil occur (Asadzadeh et al., 2016). The phenomenon of subsidence, which may occur as a
gradual or sudden subsidence at the earth's surface, is generally due to major factors such as dissolution of
subsurface formations, sediment density and subsidence of groundwater, as well as tectonic factors (Chen
et al., 2016). Subsidence can be caused by natural geological phenomena such as earthquakes, dissolution
of limestone, sedimentary rocks, ice melting and density of deposits, slow crustal movements and lava
outflow from the earth's solid crust, or human activity such as mining. Extraction of groundwater fluids
such as groundwater, oil or gas (Galloway and Burbey., 2011). Radar interference method has been
successfully used to measure the displacement caused by earthquakes, glacier displacements, and the
phenomenon of subsidence and erosion. Land subsidence as a morphological phenomenon, a type of land
deformation that is associated with vertical deformation or downward movement of the earth's surface
(Sharifikia, 2011).

2-Material and methods

The study area corresponds to the urban area and the outskirts of Pakdasht. This area is located in the east
of Tehran province and in Pakdasht city in terms of political divisions. In terms of geological position, it is
located on the southern slope of Alborz and in terms of geomorphology, it is located in the plain unit. Due
to its geographical location, this area has cold and semi-humid winters and hot and dry summers in terms
of climate. In this study, the basic image and the function of geometric and radiometric corrections of the
image were performed in Snap software from Sentinel 1 images, which are taken in the range of C band of
microwave waves (56 cm). The technique used in this study to determine the amount of subsidence is a
differential interferometric method with a combined opening of two frequent or non-frequent passages.
One of the most basic steps in radar interferometry processing is to select the right image pair. Several
factors such as sensor frequency, spatial baseline, temporal baseline as well as spatial overlap in the
direction of sensor movement are effective in selecting image pairs.

3-Result and Discussion

The output map obtained from the positive and blue values of the displacement related to the movement of
the earth towards radar vision (uplift) and negative values indicates the distance of the earth surface from
the sensor in the direction of radar vision (subsidence). The results are shown in Figure 7. Investigation of
subsidence status in the last 5 years, from 2015 to 2020, the amount of subsidence has increased. The red
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areas have the highest subsidence of 10 cm. The blue areas have no subsidence and have a height of 6 cm.
When subsidence occurs in the area, it not only has a descent, but also a duality or an ascent. Based on the
information obtained from the subsidence map of Pakdasht plain, it was determined that in the studied
period, we witnessed a significant amount of subsidence. In the subsidence map, the highest amount of
subsidence was in the southern part and the center of the city and the lowest amount was in the north,
northwest and northeast of Pakdasht plain.

In this study, the rate and amplitude of subsidence extracted by differential interferometry technique
through piezometric well information have been validated. Thus, the research findings have been controlled
and evaluated with the help of piezometric wells and land use data. According to the interpolation map of
Figures 8 and 9, according to the groundwater level of the plain, despite seasonal fluctuations, it has a
downward trend. As can be seen, in 2015, the water level was 112.36 meters, which decreased to 99.04
meters during 5 years in 1998, which shows a decrease of 12 meters in groundwater level during 5 years.

4-Conclusion

In order to reconcile the results of radar interference with other supplementary data, land use as well as
piezometric wells in Pakdasht plain were used. Co-institutionalization of subsidence maps with land use
layers also confirms the maximum occurrence of the subsidence area that the highest subsidence rate in the
period 2020 is for agricultural uses with a value of 10 cm, rangeland area with a value of 9 cm and urban
and soil uses with a value of 8 cm are in the next categories. This issue can be mainly related to the issue
of groundwater extraction for drinking water, agriculture and possibly other influential factors such as
geology and tectonics. 8 cm subsidence for residential use can provide insecure living conditions for
residents and increase their risk of landslides.
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Table 4. Statistical specifications of land subsidence

Standard deviation mean Uplift subsidence Landuse
0/0679 -0/0676 0/0236 -0/1023 Farmland
0/0601 -0/0578 0/0263 -0/8390 City
0/0760 -/0602 0/0253 -0/9538 Grassland
0/0769 0/0622 0/0433 -0/8342 Soail
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