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1 Small Baseline Subset (SBAS)
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Aperture Radar (PS-InSAR)
4 Coherent
5 Digital Elevation Model (DEM)
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! Sentinel-1A
2 Polarization
3 Permanent Scatterer Interferometric Synthetic
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3 Master
4 Slave
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1 Amplitude Dispersion Index (ADI)
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1 Synthetic Aperture Radar
2 Unwrapping

A¥E

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

199 ,lgs @ G o jlouds @ poidus Jlw

polie o oile 4 cwl L0 0,5 ol
o )l Wb bl 5Bl e 4 BN
5 oolainl b colgs j0 g Bdo oals 0,90 5 5B
arde (Gloj ojl o plmlr (e lade
(1) abal,

ey 4 bgpe B ¢flat—earth ey (V) akly ,o

ey Sy 5l S B ¢topography el
Bt Dt L TLE S P L ¢disp|acement
e Jolge 51 20 58 ¢noise ol ) 9 yhanes] 5]
spae gl g by Senpae glhd ailes
(V) akaly 55 nugi 3 )0 a5 Wil S (Ko
2 P Shds sl &l o '[9]"55‘:"6“ ws 5,18
Sy (Serpas gllas slml g loy Jsb
obey Jsb y0 &5 sl Gl el cnl Judo g Wigd oo
e (SaSTy oS i, s & kS iy,
8y ooy Jsb o e SasSTy cnl 5 o)lw 0g2
czge ol Gl S o e plad 353 5l ) (Sslie
lple ogdiee Gloj (Foonpas gllas ol
Jolse 5l (S0 plgre 4 Sloj (Srenpae gl
sl B3,k 5wl o Clas 4 Cds snsms yals
Gloe b3 a5 (Jy50 ;0 58 G (Swerpus
5% S plse a4 adl addy a5l e GG
oV 0 By samo el Lol Jelse
b Do logs o b b sl S STy
Gy OKiagy Ly 350,00 Cliss
P Gde gble o cwl e (oSl
L¥]s 5 solial WL L slaolsale jgmin 51 o510
S5y 2o b gl S 28Ty ol

3 S G e ng e 5l Glgee ol aels
39 oolaiwl YU cdo b (s lae Sledbl 1 aS 550

A0 5 golae ol 4y bayye 05 5l olsi o0
g oxile (Bb obulr 5 (L2651 s Lsl jo 08
3585 38 5l las mte gt 4 138556 slasle plas
sobie 4 pols mmgh o [V Jwigs o Bi> ou


http://dx.doi.org/10.29252/jgit.8.1.79
https://dor.isc.ac/dor/20.1001.1.20089635.1399.8.1.5.5
http://jgit.kntu.ac.ir/article-1-785-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-02-02 ]

[ DOR: 20.1001.1.20089635.1399.8.1.5.5 ]

[ DOI: 10.29252/jgit.8.1.79]

<029 Jo bl Sy Ly bl p0 a0 Caualing 48 Uil

6302l Globw «jLid| Siosguw Loy

abss b bl saumslis pyj calaly opl e
Al S9ml slas Ny gpy a5 5 sy
SBan alols 35 R 97055 5 agl; 0 )bl zse Jsbo
B S 4 by Apsk 5 obbo Hominw U
b Bns 5 Brs K 95 pgal 55 le S gl
» wBbes Jlp Soeg il g S sl
20l (ludinion 5l g0 Aol > Sz Colys
AR(py) 5 A8(py) 5 eslil b S0y llas
g g0 ool (Fala, Lawgs

acio Talhe jlade SIS ol yo #dly o
4085 09h oo oaeali P Sle; (Srwren el So05
oyl sl e ndy plebl sy sl Glyie
A e wals S assTy b gy, p 4 Ojee
(O)akn))) 595 oo 4235

b wals glo S sy (iS5l om deol 5o
Sloyely ale ey als glal el 5l ool
B 89y p el 1T pgal US55, 2 ke
sy laips, 5 eolizul L bS] em
o5l (59, 5l ead 25515 ST Cales yo g 0550
e WAl sl S ATy sy, A5 50
3 e Slodsdy iaas! LY 5 £logs o Bis
Pe) S eslaial bosssy ol Fl cnlple ol Gl
Bl 50550 SN slas pled (59, 2 2l
ST 2 69, g el il am al e )0 090 (e
bl Cales jo 0sd oo Bim g 000 B S
e R 5 1Sy 5o Gl ) Sl (Kiwen
Sade Jleel 51 oslaial U1 oled sle )3 2aSTy,
O dle 5 (Sloy (San o)l gl cnlis
M oS oo s SSln 2 Gl el

% incidence angle

4 Absolute value

5 Temporal Coherence (TC)

6 reliability parameter

" Atmospheric Phase Screen (APS)
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¢ av(py).ah(p, )]=W

s=1

AV(p; ), Ah(p; ) =arg max {‘f[AV( p;).Ah(p, )]‘}

()= E[5(p,) (5, )]
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Abstract

Land subsidence is one of the environmental hazards that has been less well-regarded by human societies due
to lower human casualties. However, the earth subsidence causes irreparable damage to the urban areas and
adjacent plains over time. In this study, Permanent Scatterer (PS) method has been used to monitor land
subsidence in the region in hamadan proviance and its adjacent plains in west of Hamadan province using 89
Sentinel-1A satellite images in ascending pass and 85 descending pass images. Based on the results of our
study, the Badkhora and Jannatabad villages in the region in hamadan proviance compared to the other
regions have the maximum of average subsidence rate of PSs, with subsidence rate of 200-220 mm/year.
Furthermore, according to the results, it can be conducted that the rate of subsidence from urban areas
towards the plains have been raised. In addition, in urban areas the model has chosen more PSs with higher
mean temporal coherence than mixed areas including plain and urban. In order to find the cause of
subsidence, the information of piezometric wells in the study area and its temporal changes were investigated.
In this regard, one of the main causes of land subsidence in the region in hamadan proviance and adjoining
plains due to the increasing depth of piezometric wells in the study period can be attributed to the high

pumping of groundwater resources.
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