Radar > @

Vol. 10, No. 1, Spring &Summer 2023, Serial No. 27,PP.51-66 I"’g‘g‘_ ‘i

ISSN: 2345-4024 , E-ISSN: 2345-4032 University

Measuring subsidence using the SBAS method and SENTINEL-1 time-series
data in relation topiezometric data

A. Roozban ; A. Esmaeili ; M. Motagh

Assistant Professor, Graduate University of Industrial and Advanced Technology, Kerman, Iran *

(Received:2022 /04/22, Revised: 2022/07/17, Accepted: 2022/08/16, Published: 2022/09/21)
DOR: https://dor.isc.ac/dor/20.1001.1.23454024.1401.10.1.2.1

ABSTRACT

Subsidence is a very destructive and dangerous phenomenon that, in addition to endangering human life, can also
damage the infrastructure of cities. One of the reasons for its creation is the uncontrolled extraction of groundwater,
which occurs widely in the plains of Iran. The time series InNSAR method is one of the important methods for accurate
and continuous monitoring of subsidence. But the main problem with this method is the removal of pixels with low
correlation in the processing cycle. In this study, to overcome this problem, subsidence of Rafsanjan plain has been
investigated using the improved SBAS time series method based on coherence. The data used are 15 images of SEN-
TINEL-1 related to the period from October 2015 to October 2016 and 50 interferograms are generated. The results
show the ability of this method to use all pixels of the interferogram, even pixels related to vegetation areas with low
correlation. The highest subsidence rate was 284 mm per year for Rafsanjan-Bahrman plain and 252 mm per year for
Rafsanjan-Kashkoyeh plain along the satellite line of sight. To investigate the relationship between the improved
SBAS results and the water level of wells in the region, Pearson correlation coefficient was used, and to model the
relationship, a linear regression model was used. The results indicate a strong direct linear relationship. Also, the
linear regression model has the ability to model the relationship with a 95% confidence level. Analysis of variance
(ANOVA) was used to test the significance of the linear regression model and Durbin—Watson test was used to evalu-
ate the autocorrelation in the residuals. The results confirm the significance of the model and the independence of the
observations.
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® Amplitude dispersion index

* Smoothing factor

® Weighted least squares

® Minimization based on L-1 norm
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! Line Of Sight
2 Phase unwrapping



oy Ohes 5 (g, (et J.g.sLa}')WoaLéJ.wlL“s,.h’}ﬁdlha.)bl.goTA.hgl)su))gssBAsL’Ss)lgwg)ée\.,.ml:u

YoVP[YIY e Gyl )0 ool 35 pgal ((cwain Cod (gly
Sl R pgai VF puain ool Gl ol pgad (e
=29 ol npal G s3ges L LS (o iy Sl 0l
e 3l ey el YNDN /YA jygai 4y ogyjo g 0 V- Y
mlas i ileads LSS e S I ¢ pglal pwdin
Fe V0% (Gl sl e s (n i 559, VT Glej slis
oals lis yloj - (g9g0s sl laz loges (F) USG [0 .l
Gl oolaiwl 8,50 sl pgai cax S0 pl jo Conl 0ulds
iloads Jog o2 @) 0,8 - b clilSS ol ol

prar

boslS ol Sy s G5 lue s ioled (V) S

b g S, -Y-)
i ol slaols (s tegim slaosls 5l sam al> e 4o
5 Lasl> ol o Ol s s abaily ) sl ol
oo 3l ! jedate ol (gl el ouls ooliainl Cuiig
sleosls 4 M Ol dumlns (sl \QB*"I#-?- t.;‘““""""”
ool sl ca8liogagy SBAS g, 5l Jol> mmlis g (5 ymes5m

] 00

Sayahly bl lopygesl 232 (ogmy (Snmrad oy

9 O bt adal; a0 suias (i oS 09d 6 Cgene

Fd,> L) ol goad @)l gwsm S5 bawg 5 Canl ke

DS oo pxi =) g +) Sae 90 Q—I Slade o o ol

95 e abuly 4z )0 b Sud ((Ken oy Bl (08 o

L o) aly g (ke b o) o] caadle g juite
[rvlams oo olas 1) (ogSas

L Cnig B Ol o alaly (gmin 9 (meS plaiens
Gl 00l oolaiw! ool u’Ja> 09“"’;) JJ.A )l Lhol% u] c.la...u

g Gl 3l atusly ub Glgreay caniiig d ol o] jo &S

! Pearson Correlation Coefficient
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! Analysis of Variance (ANOVA)
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