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Monitoring Land Subsidence using Persistent
Scatterer Interferometry Time Series Analysis
and Groundwater Level Variations: (Case
Study: Sarab Plain)

M. Sadrykia’~

Abstract

Land subsidence is nowadays a usual phenomenon in the
world. It can cause significant damages to transportation
networks, facilities and structures. This study aims to monitor
land subsidence in Sarab plain and its relation with
groundwater level variations. Sarab Plain is one of the plains
in East Azerbaijan province with high vulnerability to land
subsidence. However, no study has been reported in the plain
on investigating the relationship between groundwater level
variations and land subsidence based on velocity maps. In this
paper, in order to increase the accuracy of determining land
subsidence, Persistent Scatterer time series analysis is applied
using 36 Sentinel-1A datasets from 2017 to 2020. The
maximum subsidence rate of about -45 mm/year in the vertical
direction was obtained and the areas with the prevalence of
subsidence were determined. Using the time series data of
pizometric wells in the period of 2004 to 2020, it was
determined that in areas with high land subsidence, there was
a decline of several meters in groundwater level, while in areas
without land subsidence, changes of groundwater level was in
sinusoidal form. Also, with the preparation of water table
equilibrium map in the three-year period, the correlation
between groundwater level (independent variable) and ground
surface displacement (dependent variables) was studied.
According to the regression line equation, the statistical
relationship was significant and direct relationship between the
variables was confirmed. Therefore, regular monitoring of
ground water storage and exploitation needs to be on the
agenda for an effective mitigation of damages of the land
subsidence.

Keywords: Land Subsidence, Radar Interferometry,
Persistent Scatterer, Groundwater Level, Correlation.
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Table 1- Characteristics of Sentinel-1A images used in this study
03! 390 VA-Jistow pglai Olasuivo —Y Jgan

No. Orbit Year Month Day Perp. Baseline (m) Period (Day) Image type
1 16178 2017 4 17 -36.5 552 slave
2 16528 2017 5 11 57.46 528 slave
3 16878 2017 6 4 -27.10 504 slave
4 17578 2017 7 22 -23.71 456 slave
5 17753 2017 8 3 9.68 444 slave
6 18453 2017 9 20 43.33 396 slave
7 18803 2017 10 14 -33.79 372 slave
8 19153 2017 11 7 25.11 348 slave
9 19503 2017 12 1 -12.47 324 slave
10 200208 2018 1 6 -4.42 288 slave
11 20728 2018 2 23 -93.89 240 slave
12 20903 2018 3 7 -94.74 228 slave
13 21603 2018 4 24 -91.40 180 slave
14 21778 2018 5 6 -54.80 168 slave
15 22303 2018 6 11 14.03 132 slave
16 23003 2018 7 29 -47.49 84 slave
17 23353 2018 8 22 -81.18 60 slave
18 23878 2018 9 27 14.75 24 slave
19 24228 2018 10 21 0 0 *master
20 24578 2018 11 14 27.35 -24 slave
21 24928 2018 12 8 68.48 -48 slave
22 25453 2019 1 13 -38.87 -84 slave
23 25978 2019 2 18 41.44 -120 slave
24 16153 2019 3 2 47.50 -132 slave
25 26853 2019 4 19 72.51 -180 slave
26 27203 2019 5 13 -65.02 -204 slave
27 27553 2019 6 6 -29.25 -228 slave
28 28078 2019 7 12 -54.58 -264 slave
29 28603 2019 8 17 56.82 -300 slave
30 28953 2019 9 10 -46.04 -324 slave
31 29478 2019 10 16 -16.26 -360 slave
32 30003 2019 11 21 -32.33 -396 slave
33 30353 2019 12 15 60.70 -420 slave
34 30703 2020 1 8 28.22 -444 slave
35 31403 2020 2 25 6.91 -492 slave
36 31753 2020 3 20 22.03 -516 slave

YFeY bl oF 5 lowd (uuoxd Jlw (ol ! & ailio Clidos
Volume 18, No. 2, Summer 2022 (IR-WRR)

&



oy |
/\} ASB? (o N
e S o
ég“:;m 9 sl3 i
éﬁzés A:S A sﬁs(:

—

N

N

-

S

\%10526 s17s18 sl6 20 A
A A A A

/ i

47°E

48°E

Fig. 2- Pizometric wells locations in Sarab Plain used in this study
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1- Deposit

2- Radar Interferometry

3- Global Positioning System (GPS)

4- Differential SAR Interferometry (DINSAR)
5- Persistent Scatterer Interferometry (PSI)
6- Small Baseline Subset

7- Stanford Method for Ppersistent Scatterer
8- Temporally Coherent Point INSAR

9- Quasi PS

10- Delft Persistent Scatterer Interferometry
11- Global Navigation Satellite System

12- Alaska Space Facility (ASF)
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