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One of the consequences of an earthquake can be changes in elevation
levels or roughness in the area of earthquake occurrence. These
changes will not be the same throughout the region and their rate will
be affected by several factors such as earthquake severity, landforms
and land type, and geological structure. The aim of this research is to
measure geomorphometric changes caused by the earthquake on
February 18, 2021, in the city of Dena using the Differential Radar
Interferometry (DINSAR) technique. To achieve this goal, two
Sentinel-1 satellite images (before and after the earthquake) were
obtained from the European Space Agency (ESA) Sentinel Hub
website. Then, data processing and analysis were implemented via the
DInSAR technique. The interferogram image shows that after the
earthquake on January 18, 2021, a part of the study area was affected
by upward elevation changes of 0.11 cm and downward changes of 0.6
cm displacement. These positive changes (upwards) near the epicenter
of the earthquake in East Dena are more noticeable, and the negative
changes (downwards) with the KhersanRud valley are quite evident.
Additionally, these changes have special irregularities in the areas with
differences in geological structures, formation, and faults.

Cite this article: Eftekhari, Morovat. (2024). Analysis of Geomorphometric Changes in Dena City due to Sisakht
Earthquake Using Differential Interferometry (DINSAR) Technique. Journal of Applied Researches in
Geographical Sciences, 74 (24), 252-270. DOI: http//doi.org/ 10.61186/jgs.24.74.25

© The Author(s). Publisher: Kharazmi University.
BY NC DOI: http//doi.org/ 10.61186/jgs.24.74.25



https://orcid.org/0000-0001-5649-7667
http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

Kharazmi University

GeographicallSciences)

Print ISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khu.ac.iv/

[@] Journallof/Applied|Researches|in

| Extended Abstract |

Introduction

Earthquakes are one of the most important natural events that have always caused
deformation on the surface of the earth, from the distant past to the present. The
consequences of this natural phenomenon have prompted humans to think about ways to
control and reduce damages during and after their occurrence. Today, many researchers in
earth sciences, including geomorphologists, are trying to reduce the risk for construction
activities in earthquake-affected areas by accurately identifying and measuring
geomorphometric changes. This is particularly important due to the high costs of
construction projects. By investigating the changes in the earth's surface after an earthquake,
it is possible to identify areas that are prone to upward or downward changes and minimize
the potential for irreparable physical and financial events. With the advances in modern radar
remote sensing technologies and the various capabilities of this technology, Differential
Radar Interferometry (D-INSAR) has become an efficient tool with easy accessibility for
studying and monitoring trends in geomorphology, morphotectonics, and morphometric
phenomena (Eftekhari et al., 250:1396). This capability has been recognized and utilized by
many geoscientists in the past decade, and its results have been significant. Geoscience
specialists have used this technique in the past decade, and sometimes in recent years, to
detect and analyze geomorphometric changes in different regions (Saed et al., 2022; Cherian,
2022; Zhu et al., 2022; Shi et al., 2022; Hou et al., 2022; Wang et al., 2021). In this study,
an attempt has been made to detect and analyze geomorphometric changes caused by the
earthquake that took place on February 18, 2021, in the city of Dena. This was done using
the Differential Radar Interferometry (DINSAR) technique and utilizing Sentinel-1 SAR
data.

Data and methods

The city of Sisakht is the capital of Dena located in Kohgiluyeh and Boyerahmad province,
35 km northwest of Yasuj, with the bounding latitudes of 51 degrees 3 minutes to 51 degrees
east and longitudes of 36 degrees 38 minutes 31 degrees north to 13 minutes north. Two
series of Sentinel-1 images pertaining to the study area were acquired before and after the
earthquake on 08/02/2021 and 21/21/2021, respectively. To analyze the available data, the
capability of two software, SNAP and SARscape extension in ENVI15.3 environment, was
used in three steps, according to the necessity of different stages of research: The first step:
The main parameters of the master and slave images were calculated in SARscape.The
second step: To determine the coherence between images, SNAP software was used. The
specifications of the master and slave images in SNAP software environment are shown in
Figure 7. The third step: Removing geometric and topographic errors by applying the
filtering of the fault due to atmospheric and radiometric effects and showing the actual phase
of the displacement .Given that the unit of measurement of the interferographic fringes is n2
and varies between +2.5 in the regions where the fringes are approaching each other, the
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more intense the displacement and the greater the distance, the less displacement has been
taken. To soften and open the fractures between the fringes, phases of the Snaphu
intermediary software are formed (10). Next, an unwrapping map using the conceptual
relationship given by Davoodpour (2019) was performed, and the phases difference to
vertical displacement of metric system and displacement map was generated.

Results and Discussion

In terms of geomorphology, the study area can be divided into three sections within a
mountain mass characterized by compact roughness. The eastern highlands consist of cliffs
and slopes that are visible at the base, while the western slopes are relatively gentler
compared to the eastern slopes. The valleys predominantly exhibit V-shaped forms, with
evident landslides and muddy liquefaction on the slopes. The central part of the area contains
the Khersan River network which is situated in a syncline bed. The morphology of the
riverbed varies from north to south (see figure 12). Various geomorphometric changes have
been identified, including :Geomorphometric changes derived from radar differentiation
maps (northwest to southeast). The findings confirm changes in elevation levels ranging
from +0.11 to -0.5 cm in Dena city following the earthquake (see figure 13).
Geomorphometric changes derived from radar differential maps (west to east direction). The
diagrams obtained from the studied area indicate that geomorphometric changes from west
to east are relatively more consistent compared to the northwest to southeast direction.
Description of geomorphometric changes based on geological conditions. According to the
Sishakht geological map, the study area is part of the folded Zagros area and the high
Zagros zone, which includes deposits of sandstone from the Balon Formation, as well as
silty sand, mila, and marl limes (see figure 14).

Conclusion
The aim of this research is to measure geomorphometric changes caused by the earthquake

on February 18, 2021, in the city of Dena using the Differential Radar Interferometry
(DINSAR) technique. To achieve this goal, two Sentinel-1 satellite images (before and after
the earthquake) were obtained from the European Space Agency (ESA) Sentinel Hub
website. Then, data processing and analysis were implemented via the DINSAR technique.
The interferogram image shows that after the earthquake on January 18, 2021, a part of the
study area was affected by upward elevation changes of 0.11 cm and downward changes of
0.6 cm displacement. These positive changes (upwards) near the epicenter of the earthquake
in East Dena are more noticeable, and the negative changes (downwards) with the
KhersanRud valley are quite evident. Additionally, these changes have special irregularities
in the areas with differences in geological structures, formation, and faults.

Keywords: Geomorphometric, Interferometry, Radar Differential Interferometry, Severe
earthquake, Dena.
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Normal Baseline () = -18.939 Critical Baseline min - max(m) = [-5002.163] - [5002.163] |
Range Shit pixels) =4815 -
Azimuth Shit (pixels) = -10.146
}_sm Range Distance m) = 824341.080 |
[Absoue Time Baseline (Days) = 12 ]
[Doppler Centroid dff. (Hz) =-8.393  Ctical min-max (Hz) = [486.486] - [486.436] \
[2.P1 Ambiguty height (InSAR) (m) = 672.520 \
[2P1 Ambiguty dsplacement (DInSAR) fm) = 0.028 \
\J Pixel Shift Ambiguty height (Stereo Radargrammetry) (m) = 56491.675 J
|
|
|
y
|

i] Pixel Shift Ambiguity displacement (Ampltude Tracking) (m) = 2.330
i'illaster Incidence Angle =33.858 Absolute Incidence Angle difference = 0.001
iPav potentially suited for Interferometry, check the precision plot

Baseline file

Start Store Batch Cancel Help

o,lgnlo yglai 3l axllians ygo0 adlaio HIK J5105 wdgi 6l 3L 90 s sl sl (F) JSCi

23c 45yl 50 (nl 5o Gl a4zl b amo e (i T e VAIRY 51 5 4y pisad e o Plie b )
ool sdm B3l sam U lpe bl gl (F) alinl, bl e Lo iy 0008, cyran e Be oY
b g caslie (F) alas,

ailats yslas (glp 45 Al i Slre 9o 51wl gy 5 4l psla om0 Sy (bl 5 S s Y
St FIAY s0c anlllans g0

ey slael ,o-Y <V £ sae AZIMUth cy> o lo uSs obuls 5 Ko joss =Y

S35 05 8)lse 30 090 48,8 e 50 Wl 515350 (sl Jde § g0 e 2 4 55 g 4l sl o o T
2algs 18,63 1 5 ,5VL licebl o po 5l sl Caws 5wl aol38l ol slasd ax ja Caiis b sla IS

% _ Baseline


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

IFeX il VF oplad so)loz 9 Comw Jlo (2 bz pyle (0,) 0 Slidni 4y puid

Y&y

5t ysm A3 3l a5 8 oshas Yool aljl 51 8 S fagh 0955 Dl sl IS5 S5 55 s Ll o3y
ool oal ol aay 59, F g alids 5l L8 5, ¥ alolBL Y- VY 45168 Ve g A Coews s a3 6l j0 &S Cn

p9o P8

S5l L 5l pgo a5 )5 SArSCAPE lass )5 550 5 b psbas (o cowlio 51 38 (luabsl 5l ey al> o ol o

slaaia) j0 oy o |y osiziw S8 9 SENINEL (6 slaolgale glas glgil gy 0,5 0596 a5 SNAP
Condy Siin (b Slbbe (Lol 65 (kS s (65,0liS (SE cash) Dlillhae raslen (5UsS
Bl gs 5 OlslS 205 Olsiise 03958l e, calil 2 pU g s (Sosll ol cutS (s (slos il o usil |
[ osls) fyaej o 5l 48,5 & g0 Slaslin gjleJoe 5 g5ke 6 par 5T g (55l jsbiieas |, SNAP aass
S Uzl e aslol g polai o cwgdad byd 0,5 Lasie |y «asb oo SENTINEL Glo lgale oaimin Lawes (j5las
(g 4> 1 1ol arils conlie T cwgaen sh)ls g ol TFACK Ll 1o 90 0 o ls &g ,0 lail 04 o ploxil
Vol oS 090 ailate gy g Al el o g syt Soale S8 JEIW adss slp palas wBl 3005 ) @

(V) Jiw ML’GA w)‘o).\ ‘5‘).3 ).’jl..aa Q‘>9'3 WLA OMQOL&J as J&:»)c’.n ul.ma |) < AY 9

File Name Mst/Slv Acquisition
S1A_IW_SLC__1SDV_20210208... Master 08Feb2021
S1A_IW_SLC__1SDV_20210220... Slave 20Feb2021

» 2 Ryl
Hpal D ypad J.i
ol ala A plong

Sentinel E5T) Al o8
15 5'5)

Track

P

Orbit
36500

[36675

Bperp [m]

0.00
16,57

Btemp [... Modeled Coherence

0.00
-12.00

[0.97

alals
e
B
Ryl
Jso4%

SNAP 13810 55 baazmo 35 951 9 4y ygbad Slaseiin (V) JSb

po P

adlie 8,5 oll Google earth ,s Sarscap ,l38ls 5 &,k 5l Jsl o5 0 a5 KMZ 0 g b al> o ol yo
50 Sgazme Sliaisie Gadai L SNAP [133l6 5 e ;0 urws 5 aseie BUISE g IW o 804, dalllass 5o

Joe sl eolaiwl b aelsl ;o 0,5 oo ploxil ygal 12 (59, 1 (5 Mo Slowsead g (A) S sodlos Lol s 5l

250 S 4 JeSs a5 (5950 (L85 a0 (S5l g e op Dlaite il soilas gl SRTM 3,
Ol el ey (g9, adall G aes lis &5 peal S oS 5&31.055_\5.\4’!3; Olwed laizee gyl 3 guas

olisS slallas glgil 28 5 W _waie Slvoas plol jslaieds g b oo JBANE Wiyl s 4y g1y oolo] s

L‘B)_w o\.\_.m.\...]y )li: ‘_}>‘\.\J b i ).:Bl_»a.: S99y )‘ ‘_;9‘;5_\5.: krwl: (_gLQs)L‘B ).1‘ )Jsl_»a.a QQL\_‘!‘ N,Q(_gs) 9 ;M
Silos Bl polar (59,50 wey 2lule 3l (AU s BONS ards saimsylis

26, Coherence.
27 - Co registration


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

Yoy GBI | e 31 (B0 B Olian gl (S 935940955 Sl Judox

Bev 235 neters Dowetsadrg

Shol o 3l oablas adlaie (M) JSCb

S U g Bd 5 s tegdl) 5 (5 pimead] SIS LIE lha 2l Jlosl b (S5 595 5 (oo balhas Bdo 51 ey
() USbeams o oLt | olowle 51 50 xdly 56 axlllnes o ddlaio

Sentinel-1A sbosls 3l z youumo axdllaos ygo ddbuw {5 Jolai () Jsi

aS ablio jo Cand piie 12,5 0 g Cand 2T O jg0a IS 3105 Glog b (6 pSoslal axly aSul 4 a>g5 L
555 g 7 ol 430 sty o o 5o 5 ol ol 222850185 W g0 a5 b & i
O+) UK 0mo,s SNAPNU salay 13305 5 sl Lo 5 o (sl KaasSed 50,5 5 5 33,5 oy 8l

S5 B 105 31 axdliaes ygo ddbio UNWIP g guai () S5


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

1Fet sl JVF oyloss o ylgz g Conen Jlo oo liblyin pale (60 )5 Sliini 4 pii \ias

bl 4 bl (VWAAY . ) je0sls (F) cepie adail) 5l oolainl b oo UNWIP ais gow ad>,e yo
ON) IS8 oS oyl albmle 4 5 b Suyte gl ($3508

DiS _ dunw.A

Tam cosOine (Ve AYAA 1y g000l0)  (F) akal,

o o YAINNYAR W3 51 (B g 00y (mw Jolas alds .(V)) Sl

.Aa.); oolal ARC GIS10.8 )1)3“6).’

o g gl

Bbos peadi BB (i 400,88 )l (6)l900l b (SlansS 0095 S 50 ($39)58)5095) 15 5] anlllaes e ddlate
lraials il oo Sppive S slogyly baarels sl o a5 oty (Sw sboarels o boais b 5,8 olelis )| axs,
o slaosss g wilce 3LV & g0 bao,s Baes § ail o Spedle cucds 518 (5,8 sloarels & Liews a5 o8
39y (rl yr )00 il (caadgl fim S 50 GlayP ailbog) aSD 45 (655 e i Bl o Sopie (IS slaadly
V) IS 2t ga it aels (5595890 5ol o iz o 42 Jlots 5|

[ e Vo Vs Ve Vs s SECut Voges S Vo Loe i T T W Wt | ‘1 ari dforms
B High Ridges
g B Midsiope Ridges
1% [ Local Ridges

i
§ :

e

WAR/N/YR &30 51 e U oo pes (55098 190855 <l i i (1Y) ST


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

Y5o GBI | o 31 (G0 B Oliaw s SO e 99) 90 955 ol Sl

S orx 4 @f Jlab Ca) )y (i SO LAl I g S S yheg3 90935 Oyt Al

Send A5 £98g 5l Bs i e a3 e il =20 B+ V) 5 (ol ol Slpnss wbe Bdiod slaasdly
@5 (Pl Suz 50 DS Wy, nl e oo 00lo las (Bpd i ;0 Sude Dl akels (i S (VT) S
Lol oogy yia il =¥ i S g8 50585 Sl (535 050 (glimag 5l aws oo (L5 (VF 51Y) KA A-B 5 o
Ngy (W5 ol Sjglme ;0) Edew (o e (S0SF 53 AT (59Ea 039 Cude Dl pdS Wg) (B0 0 e &
1) Frestle Y giie Sl i gy a3y 95 5l ot 90 L Toaome S (oo oy (381 yio Bl 7 &y Cote Dl s
Oyt Tl gl 00 b koo (53550 250 53 o3 Jlod gz p0 (OIS C-D jgome 50 ams e ol
S e Com ay aail )3 g 005 2ol Wy, (Bl -F Dlti b w08 by, (Sop o bl icea ¥ e
a5 5 5bas 00 plaiel (L Ol s (VF) JSb E-F jeme 0 0m0 co lis ) =Y 5 =) o (s95r0 Aig, Sl o
ol (Brb gz Cuz 50 9 Bl el Dbz ogee (Slingy (003 50 T 4 (el Tl E olar (gl 5l la]
WS (o0 S S Coons &y

1 L

 jnnd g0 dedl (5950 90 SO Tyl Suntdge

S o WY 35 51
TR

o -
™
u.hb
¢ Ny,
K 95090
—
o
Value M
— h:0.11
.Low:-o.os . : | — lometers
o 10 20 L
s
Al T
51 51

WAR/N/YR &3l 5 o 65 Job g yomi oo yloges Cusdge (1Y) JSUb

SCSgnL ) o L VARVA & RPULS | IOV OO FRURAN ZPCvse NP SIcr] Jove

0.06
005 4
0.04 4
003§
002 4
001§

o — W1

001 §
002 4
-0.03 4
-0.04 L . . . v . v . . . .

0 5000 10000 15000 20000 25000 30,000 35000 40000 45000 50,000

o — 9 alold

A-8

SOy (i JLi Al 51 7y S ylogd yg0955 Ol et (1F) U


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

IFeX il VF oplad so)loz 9 Comw Jlo (2 bz pyle (0,) 0 Slidni 4y puid

Y55

o —EW,1

&0

0.02
0.01 4

001§
-002
-0.03 §
-0.04 &

2000 4000 6000 85000 10,000 12,000 14,000 16,000
oo | Aol

SOy (i JSL Al 51 7y SO ylogd yg0935 Ol et . (10) S

0.03

0.02

0.01

-0.01 §
002 4

-0.03

£F

1°10'0"N |1

31°0°0"N |4

0°50'0"N |4

0°40'0"N |4

WARNN/YA &35 51 g 6 oy (oo s i 53 o ye (sl I3 903 CansBgn (V) S

6)'6‘)

R PRp—— o, T S ) 9 EF B AS

3 e e e e o e S L e S e

A ' 2 Y 2. 'V A gy e i g e T Al T
' V

- ¥ T T r T T T T ;
0 5,000 10,000 15000 20,000 25,000 30,000
o — ol ol

s ST A 51 s K 09390875 Sl .(1F) JS

(3% & @8 S 50) (510 (i JoliS (Gadld 1 7 yoiume S 3o )093 5 Ol k' 10
Fpbite L 555 4 052 5 Sy tag850555 Sl (1Y) IS5 5 anlllaes jse ailate jlonds s (sl 350 4 4253 b
Aibee (B opiz 4 ()¢ Jlod oz

@225 S8 £ 2000 Caatdgn 1R/ /YR W35 31 (ol U3 i o (55191 5 oo S5 42

dena

M
wo High : 0.11

- Low: -0.07

y Kilometers

0 35

7 14 21 28

50°50'0"E

51°0'0"E 51°10'0"E 51°20'0"E 51°30'0"E 51°40°0"E


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

Yoy GBI | o 31 (G0 B Oliaw s SO e 99) 90 955 ol Sl

blis pan ;o cal38l Wg) 08 3,0 51 G egd 50985 Dl pets g, (Ve BIA) JBS e azgs b ulol ol 2
00,5 o0 Su0p yauo 4 U g, 5,b 0 yie Bl -0 3l Slss cpl OVA) JSCo 50 Caid axlge 4z g5 LB yials' b
obisla b g el 25 alox )l else 5o 1) cde ayl ol Jloislay a5 0oy wlaiel Sals &l pss Wi, a0 o Lis a5

DS J8 oy 00,90 (ol e

=
)
i
005 L a5 it
0 5,000 10,000 15,000 20,000 25,000
o Al Alals
A-8

(A_B) 1¥A/N/YR a5 5l oy oxbanw £ ol panis Conndgo (VA) JS0i

Sl S reslS Y B Wy, ol £t o] sl 5 e yio il & 51 Slpss Wg, ¥ Combge ,o (V1) USS o
Ny SN Koo plyer Bye 3 6 rieskS 18 aAlols 1o b s, Saliie Ol oo delol o Lel planels SLalS Lig,
ol Cdte Ol s aigy aslol jo g aws o lis 1y (g e gl =Y 33l

WWAANNTE &5 51 LU0 s o o ey oo ol s

003 4
0.02 4
0.01 §
» O0f
' 001
LRTR |

-003 ¢

-0.04

el

0 2000 4000 6000 8000 10000 12000 14000 16,000
P A Alald

(C_D) 1Y/ /YA &35 51 oy oo i .(14) S

AR SYANTA ST e Y ECREN ERPUpi SUEDTN. YR JUNe T

-0.035 £ A " ‘ .
0 5,000 10000 15000 20000 25000 30,000
e B Aald

(E_F) W8/ Y8 &3l 5 ey sordamw E Ol i (Vo) S5


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

PP sl VF o)lod spylez 3 Comen Jlow sz iz pyle (5,015 lidins 455 YFA

ulwowsl,,}dm& Ay 8 4 o Suoy ol e (V) S dallass jge dilnie Ggin Cusdge 4o
el 00,5 oy MJS.AG,.,L“ -7 4 ol Joe yo

by Glods L Cumdg bl 52 SO yiogd 90855 Ol pndd Jdexi i
..\45))|45w|@]wu5.._’>—gsv).cJLo...u..\45)Lvla.)o;c\.....u)uwosbjuw&&&bdwup)‘o)}nm
2 s badlaie ol oS s 5l 5 b 5l (S s (V) UKD 08 (oo S ST (S0,65 i IS
(5“’)‘&”‘" ‘5)917 JLQ-AAJ )0 Lo ‘51......? 05) ‘_gL....u‘) )o R w.bj).n))}n ooj..\m )\) w‘ o‘,o.ﬁ ‘_g)L.DLm BY ) ‘5LH.AJ‘)
B 5 0392 Sgteive WalS Canbgo 0 a3} 51 s e obans Ol psd a5 Gomoa 48l w0 LuS ASd & jgod St
o8 Job 4 bls S alex 5l aslais ol sasin gla oS 4 ax g5 b Conn oS bglas  gudaie Ol s (050>
w23 g0 LS glyFal laloged ulal 12 &0gS JuS g S oI (B8 iz ¢ (28 Jlod) Sz b yeghST Y

Ll solu| @Le‘fl.: Sl s slo JuS e o

—;::—Kllomolorsr‘
0 5 10 20 |

S cwlidiipme oslojlw gk (Bd a3l j olasy dibaie 53 Jlad gl JunS s (Y1) S5

sy Camdg (ol g2 S piogh 90535 Ol pudi Judox 2

15 900,85 e 0,515 Al 3l idu dslllass jge dalate YO S o lad S (o (owlidpe 4lili 4 a5 b
T e s g oo Joll 1) G)le (slacSal Mo ¢ s dsle ¢yl aijle  Sowdsle (glaaiivys 5l a5 Conn aii o
S| UJ‘ )itLu ?L'a.wg_:‘)...».u )‘ oM]CAMOA.‘ﬂ (5L¢J.J5)J UT B,HJQJ bg(\V)J&wLéjw > GMJGMJLMW)M)‘
5l oandisy boae e b Slds (o)l blie 5 03y (Sl Kiw b Gabate wiie Slpis )l blie jiin
Baes & Olpsd e socie A58 5 (cwlidipme; 4 Garal b puiorad owl 0091 Jaiin Sligw, b o5le slacSn
YY) S o)l el ool Jore ;0 a8 Caa Bs 05 o b 3ubaine shie glan


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

Y54 GBI | o 31 (G0 B Oliaw s SO e 99) 90 955 ol Sl

" "
-

5 S g 435 0915 e85 el 5 Ko sgnsy Sl plinn 6 a5 bl oISl ol 2l g, o
SAY (owgten 5l g g Al pgal 90 4l az i b3S 1B (o) p0)5e )l (i OB g, L LS (i e
m e i s0sliewsds s OVAANYIY &lils 5 L3 pagams VFAANVY+) g5, VY e abolily 5 o35 15,95 5
GRS )D 13905 (GOl ¢ 52)€ (635 po (B pd i T | anllland jge dllaie S legd 00955 Dl esd LAl leS oo
S siou S50 g 009 wad lug hyls Sl s plaz STaaes oo plis 1) (6 e gl £ SVl ol sy 3,5
G35y G 50 ey faggibo = dy 5 0005 dile Dlyadd i) (Brd stz S 4 &S (g92iy Ol
1535, Sligms; 95 51 pas i Bires 4 Gl ys alBsg; jone  Bebite (0f i & (B0 Jles 5L w
By) m29ycs0 (b D9 Caom 4 4z Lol a5 amd e Lii | S5 te (ele -V due S ylegdg0g) Dl i et
oazme 5 a0 - @ (635 50 slogisn ) 5 £9,0 ¥ e 1 Ol 08 e adlline 53 99,5 oo e s
Sblie 0905 Gl OlFier (208 9 (635 0 (B i du )3 (e g Sute (el sl (938110 ,5 (o0 (39me g,
Gl 5l g 0l LS 292g 5l b Wl o Yiainl o5 et axlge ayad £ SlSL Bl piis b S bghas | galase
ol i Jol sleaiss 7 s sloosls yiores Cawd Sgpuive jub Caew slaaiile jo Ol ) Ko
) B D o ke Slyeais 615 TV 5 00s0,5 dzlgn o il —+ D b+ _oxdans s (sllo ablaie 74T ans

Sgd g0 Jold 1) Lo liw ol (B8 Cgiz edgd0me 4o Bows &y sl

&lw
(M) F o5 &5998,90055 slaiags SVM Jow 5l eolazul

Jols aly ol aw Slas] 51 L5b ailog, (Su5e098 500 Dl pets Judod ((VWAF) daze LS o8 1l g g pod o5 ]
YEY-YEY (V)Y Las u‘:;.ll.J 9 &y yaalip dalilad (g lol) slaools Sloj oo

oS remaze o de sloo J e (bl 5 5l Colueies ) 5 gieos) AYAY: s (goes] e UL
YEO-YFY )l G 3udads


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-14 |

[ DOI: 10.61186/jgs.24.74.25]

PP sl VP aylacd sosla 3 oy Jlor sty oyl (50,0, Cllidin 4y i YV

e QS gz aials (SigiSet o (SigiSTsd a0 slo Sy b))l s Jelod YY) . Slorkes 5 dngare (o)
AY =AY (FONY 55,400 g Ll i oole a5

Sl b T bLs )l 5 (6 loly pglas Slej 6 pm 5l 00latal b (e Citip b oy o (VP V) coasro w00l dlllzeid o o) ¢ sy
NOOIYA D))+ (o5 (535l )30935 sloingis (2,8 BOMS 168,90 anlllas) (rons s slot 513
So ke delidag) (Oledel Gl Hebogn B ads> 16390 aalllan) (2 0me) Cmlis Ganasy Glodids cono
FYY-YY e cOMA (tagh- ale) sl 055>

(Sl i0i ) 5 (SEESSe 90 Sbaaw )z b OIS il jo B S cdled L)l (VF ) a5 (aols woslile
(=5 Sislsdisesss slaiagk

Sl eolatul b og, >l a8l g 5 00g0mme 10 fyao)y Canniiig® lime Guead (VT 1) T LBT il ( 5T e ool (opalloles
AAYN P ((NOY (b L8l s> sl gty (g oy Lolss ow Jolas o8

pole g Slool ouSiils jleasl ol (6 555 0,90 4ol Ll € (655093 ,50555 10 (s dsS D (VYA e dos ¢ s yoo]]
L3l i 0,5 ¢ giludl

https://geophysics.ut.ac.ir. | g5 olfiils - G 58655 dumvge — (5,985 (5,03, 35 50

owog8 Olylactl: e Vo (659058,90935) (srmbs SLSly5 j Gudod (g, VWAY() (O (g0g0me ol ¢ sonilo

wo>lpg g askSeS il )3 Soin (w0 A Herr VA 05 Jinen) (ealidiirme) GBI OTAY) (en 5 & j9aeb (b

S G GBLLST § wlidny lesle

Cherian« J. (2022). Determining the amount of earthquake displacement using differential synthetic
aperture radar interferometry (D-INSAR) and satellite images of Sentinel-1 A: A case study of
Sarpol-e Zahab city. Advances in Engineering and Intelligenc

Hou¢ Z.« Yang« K.« Li¢ Y.« Gao« W.« Wang« S.c Ding< X.« & Li¢ Y. (2022). Dynamic prediction
model of mining subsidence combined with D-INSAR technical parameter inversion.
Environmental Earth Sciences« 81(11)« 1-13.

Pourkhosravinic M.« Mehrabic A.« & Amirjahanshahic< Z. (2020). Monitoring tectonic activity in
tunnel walls with radar interferometry: a case study of tunnels of Hormozgan Province« Iran.
Desert« 25(1)¢ 53-63.

Zhu¢ M.« Chen¢ F.« Zhou¢« W.« Lin¢ H.« Parcharidis¢ .« & Luo« J. (2022). Two-Dimensional INSAR
Monitoring of the Co-and Post-Seismic Ground Deformation of the 2021 Mw 5.9 Arkalochori
(Greece) Earthquake and Its Impact on the Deformations of the Heraklion City Wall Relic.
Remote Sensing« 14(20)« 5212.

Saedc AM Nooric B Kalantar« WM Qader< 2022¢ Earthquake-Induced Ground Deformation
Assessment via Sentinel-1 Radar Aided at Darbandikhan Town: Emerging Trends in Sensor
Technology for Natural Hazard Management« pp11

Shi« A.< Jiang¢ L.« Zhou« L.« Tang« H.« Wei¢ B.« & Li¢ J. (2022). DEFORMATION EXTRACTION
AND ANALYSIS OF COSEISMIC DEFORMATION FIELD BASED ON D-INSAR
TECHNOLOGY. The International Archives of Photogrammetry< Remote Sensing and Spatial
Information Sciences« 43¢ 1161-1166.

Wang« Z.« Zhange J.« Yue Y.« Liue J.« Liu¢ W.« Jiang¢ N.« & Guo« D. (2021). Monitoring« analyzings
and modeling for single subsidence basin in coal mining areas based on SAR interferometry with
L-band data. Scientific Programming« 2021.


http://dx.doi.org/10.61186/jgs.24.74.25
https://c4i2016.khu.ac.ir/jgs/article-1-4215-en.html
http://www.tcpdf.org

