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Abstract

During the past decades, Tehran metropolitan has suffered
from land subsidence crisis. Prolonged droughts and excessive
exploitation of groundwater for agricultural and industrial
purposes have reduced the level of water in aquifers and
reduced the density of the subsurface soil layers. This study
focused on monitoring the displacement of the ground in west
of Tehran which is affected by subsidence of Shahriyar and
Tehran plains. A time series of 30 Sentinel-1 images were
processed by radar interferometry technic based on the
persistent scatterers in two years. Average annual
displacement map was prepared for the region under study.
The result indicated 15 centimeters of displacement in southern
part of the study area where it reaches Shahriyar and Tehran
plains. However, displacement is not limited to plains and non-
urban areas. It has also scattered through industrial and urban
areas. In industrial and residential areas, cumulative
displacement of 9 to 13 centimeter was recorded in two years
especially in Fath Highway which experienced more than 4
centimeters of displacement each year. Relative evaluation of
results was made based on the data gathered from underpass
35. Considering the small difference in the estimates obtained
from tracks 28 and 35, these areas had little Horizontal
displacement. Displacement vector was high in vertical
movement. Vertical displacement was computed for ascending
and descending tracks in the second study region and was
verified by the data from a GPS station.
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Fig. 1- (A) Average intensity of all images in first study region. (B) average intensity of all images in second
study region.
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Table 1- The characteristics of Sentinel-1A sensor
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. . - Incidence Wavelength
Sensor Resolution (m)  Polarization  Revisit (day) Angle (deg) (cm) Mode
Sentinel-1 5x%20 \AY 20 - 46 5.547 W
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Table 2- The characteristics of data sets
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Time series

Incidence Angle

Images No. . Pass Polarization
period (deg)
Track 28 30 2015/01- 2016/12 39.409 Ascending \AY
Track 35 30 2014/11- 2016/12 39.3549 Descending \AY
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Fig. 2- Slave images with respect to master images (5 May 2016) in two-dimensional space of spatial
perpendicular baseline and temporal baseline
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Fig. 3- (a) Study region in SAR system, (b) generated interferogram using images taken on 11 May 2015
and 5 May 2016
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Delaunay triangulation of PSCs
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Table 3- The average annual displacement rate in
area 1, 2 and 3 using track 28 and 35
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Fig. 9- Comparison of cumulative average displacement according to starting point of time series in
three regions of 1, 2 and 3 for tracks 28 and 35 of Sentinel-1
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