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\ - Interferometry Synthetic Aperture RADAR (Insar)
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\ - Differential Interferometry Synthetic Aperture Radar (Dinsar)
Y - Short Baseline Subset (SBAS) Insar
v~ Corner Reflector (CR) Insar

f - Persistent Scatterer Insar (Psinsar)
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\ - Fine-Beam Dual Polarization (FBD)
Y - Co-Registration


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 ]

00 el 0 oy 3l (U DguS Ao Sy 53 ooy (§3lw (05
axdllae 8590 dilaie (o J5 105 ploul gl 0oliiuwl 8590 y9las g whasiv .(1)Jgu
b Lo b5 Lo Lo 2
.o = sl ¢ ’. .. .. . ° ).. ° ).. .;3
s L e L) Pyl Glaskin ombeygd | ygedd Ry 3
. T . . =
L;S}" (39 5¢L~:| oo N
(yo0)
31-OCT-
va Sz SIA_IW_GRDH_ISDV - 2017
. 03:01:49
S 12-NOV- !
va Soy oY, ¥5- VY- SIA_IW_GRDH_ISDV 2017 -
03:01:49
24-NOV-
va Y £.50- Y¥- SIA_IW_GRDH_ISDV | awxb L3 2017 - Y
03:01:49
07-NOV-
4 o SIA_IW_GRDH_ISDV - 2017
- 02:53:49
U d2 HoNov- v
4 o VEAY VY- SIA_IW_GRDH_ISDV 2017
02:53:48
31-0CT-
va Soy SIA_IW_SLC__1SDV - 2017
. 03:01:49
J 12-NOV- ¥
va Soy £9,00- VY- SIA IW _SLC__1SDV 2017 -
03:01:48
24-NOV-
va Soy £XY- Y¥- SIA IW_SLC__1SDV o b L3 2017 - o
03:01:48
06-NOV-
WE | oseo SIA IW _SLC__1SDV - 2017
. 14:51:46
5
A I TENOA .
WE | oseo VNA- VY- SIA IW SLC__1SDV 2017 -
14:51:46
18-NOV-
VY Y SIA IW SLC__1SDV_ - 2017
14:51:46
Ko Y
; 24-NOV-
VY S3gno TYOY- VY- SIA_IW _SLC__1SDV 2017 -
15:00:04
ol 9,8 yiisl wdgi

SS9 QL (g 8 ] vl b el (sl clie gbas o (V) Jgux pslad adsl (bl 5 om

S g 8 il gl B! S gboay ailoads apd by e slo pl 59,8 0] 5 duse Cod SNAP 58l o 5
29 9 el (( Sablbnla (BT 0 (e haw Sl Jole 0 (L850 bl Sl )by peas 7o 2
ol iy Gl mez Jol> 65958 5l o Sy o 5 S e ool by oV )akaly sin

:(\)dJa.g‘)

£ (F)s yias] +(F) Sailbnls +(N) 3505 +(Vope) mhaw = 598,500 8 0 J5 56 s

B pe



http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 ]

\Feo )LQQ S O)Lo.ai‘a mSJgWJLw @Ld';» |05.L= ‘séﬁ)lf Olidioy 4yl I\ 4

Slasie jlosliiul b adsl slapl S5,8 50l 51 S so 5l 03 Jowes 51 JS SIS ns 5 Gwe aw S
Gl )3 wiload Bdo g a0 i) 5l B (o)l o058y Joe g o)lale Sl b fad o slaa Sl
b pl,59,8 50l 5 38 OB Sloj (6w - Cowl 00l oolal (SRTM 30m) Yo clay )| cos8, Joo 5l ¢ gy
odslice (F)USs jo a5 jehailen (F) ST wil ol s o) J iy 5l 8 (S5 0095 slojls [l B 5l
s g b oy 4 5l Slaalie ) axtes csalice BB gadg 40 6y il lag b wsd (o
3l ey 5l ol Syreg il sl (o jsl sy s Tajls 0,55k jelie 4y il (Sien pue
(o 255 gt )] gl ol o oolitul ¢ oy allyl o ygatinsl olKiils Lawgs a5 ¥ gdouinl
S w3l anls (bys wload Tzl leal 598 0l 5 Soye (g9, ST gl ae p sl 5 380
sgbad 51USE cunl andly fall g a4 JUKw Connd (g il oo 05 pl,5 8 0] (S 2959
a ezl b gl (I3l oy L 5o (003 b o] slasle a5 (ale 1,98 mnsd ol I8 03 51 Jol>
9P Joe SeS 4 G g (o (EB)] Joe (el BF)oolial 090 o)l nglad e Job
Wload angs (8ly (ol)) sa58) S FA (355 5 UTM pgeal s ) allate g8g0 g yio 1o (ol
Jlo V¥ 050 (s 585 51 (2L 05T ale 5 5 (38l rme; S y30585 Dl (5l oS Sz (B) S
037 ey Sl om 9 B & barye ol as (o098 Slo Joe s e B9 il Sl eslaial b olaile S VYAF

laid 5513 Jelodga 125 3550 gl 9 dalie K0S b oliile S

\ - Unwrapping
Y - Snaphu


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 |

aY b 03 Jermny 3 bl 99 o 5 y5 (53 (o (gl 05

L o159 3 i | g pglai

G puelgi 1A

olgi TF

EW 5l (098 ) Joo antd g 03,0 (oo 3l ars 9 b bl 59,8 5] g (cwged s glai (F) Sl

Oy (05 (23, (I

OLad 1y asdllas o )y50 adlaie 51 SSINYAS (5, VY 050 (o 5l 5 S8 (5] (sl 2t (0) S
—2b g8 biwgy JolBax 3 05 () sl dmr g 3w bgpe ()] (0g8) Joo dnlie aims (o
gy E585 & Ol 5o 03 0mes 5 (AU 3o S dore a5 (Gl e ped Jled)osSale
15 ol Sl Sl slai ol duglie (8 5 V)] sl Jomo ol 50 drsi b e Sk
9 Hb g slaling; 5 (Jlod ;0 )omiold 058 (Jliny yo &8l Joliax o 4z J 5 anlllansge 0 28
51 kdseedd g (5 oy 5l Az e slaae s)ll o)y Al (piz ;)05 ale
510l 355 ale 5 (o 0905w 4o aisls (85, 1 Cenniin 5 £ IS alS Sile (o3 ) e
il 5 otz G535 o i) GRal3dl 5 e T s oL s agur 5 olSE31 o glis | ials
S polal sla JuSy blE S sl ululy il 0Ll e V0 Gl G Bpdiee Slige,
o> b (LS OYY) a0 oglS £ sgan  obia) odgdome Coluse (33 o) 035d0me 10 axlllacs jge
el 00 3591 p caxSe e ygudis O+ ¢ Sga


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 |

Voo jlar 5o o)lod oSy 5 Coman Jls (2Ll i pale (g0l Colindin & i )

pal i PRl 1A ) 050 (a5l 5 (oolgi WY G 32S1¥Y) 050 o 51 b

1km

YAV 05y oy EU) ardlae 0590 ddbaio 1 () 0350 cyo) 31 o 9 (Cewly) B (o098 Jomo . (B) JSCi
w23 (oo Ll 1) 995 alo (038 (e &B90 (95 Lt

e gLl - 7
s SERESBIN

@)l 595 (595 22 995 o (33 (o) Ao (g k09,8 yi] 3 ol (Sl (098 Joo (SLibgped .(F) S


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 |

04 el 0 Jormny 3 bl 0905 ao 5359 (38 (o) g3k 05

s el e FOV . i ol 05 SliwrsS ol dguz p dges sliwl) jo (B33 ey Job iSTas
Fo V0=V e sgue st Jlod gliwl) [0 5 liunsS agu - (LSl (o8 jemme liwl, o0 433
SOl g sy Vo Gali8l Sho o dpme) 5l w5 Gt )] Hess Sl alie (Canl 0uls (505 oIl

ol G338 0mey b 50 S A Sgam (ol

e Ssd 90535 Sl i
9 O9ST anbdS IS lagbpd) e £589 Sl (A5 (e 03gazme 5l 485 D jg0 Slae slanyssl
b g5 9 095 ale slabivwg, Jlod )3 (rdiold 055 (o9 aials (595 2 Sy Sl (B3 e 585
Pt Sl Ko ( Plo Gl b olyen ) 232 (b33 bl p S5 e mhav (o p el
o8 53 (e piz OS5 GlslE BT A5 (e 0 w03l 5o el (53 (e 5 gl
2 Sl (goaa8 g JUd (sl 03] B ey 095 ale (B33 ey 45 Sl (pl Sl oS s )5 cnmlin
2e) 5 ey (BN Glivy e 55 ey (Cennig 95505958 Ol (Shee slags mSojluil ol
aS 05 0Ly 5,08 4 bl B 0 b BIKG (pl Ges 0S5 oy e YO-F (i old liwnsS
J51as LT sla pls bgin 5 adlate ol Jaels (sl 1) (M bs GISE (pl 5 Codlas sg2g o] Cujy ol

(Lot oLl (ylannd o7 agunr) (g0 38 (0§ (Sl Jomo 30 (om0 ) 8l (3] 3o (V) S

bl 2 NS 0l s ol e B0 B blie (B2 50 o) bl slo SRS Gos «(5) 5 yo S5 4
Sz sl Sl kil b as)S Ojs0 g0y grFosll Gliee (oo il 5 Sl b amlas
o35 ey Sl o e Ve 399 (LOb g8 sliwgy g e 10-) 1055 She (gliwg, bl gl il

Al Al (g i § Gy Bblie B )b 4y S

\ - Rotational Landslide


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 |

VFeo )l Fe o loud (050 9 Commn Jlw (2Ll 3> pole (g0 0,5 ol 4 i e

sl o gy 38 Sl 0905 Ao (38 (e (595 2 05 ree) £ L BICD UKD 9 20595 (5o (M) S

5L OV =YV AYA% ole LT VY 0 olisle,S a1 (oo, VY o) )0me; €989 b oloses
oz sslosd o 5l (SA6 Seledieesi SlrndS Cagn 989 4 Glpl oy Ao 2S5
Sl J yo ol sl ools g9y e YY e o =V0¢ + dga gligs g 0 TV o Job 4y (glo S )0 04,5 als
Gl 3 Slie dilaie Camg al (53508 Ll 50 5o Vo g0 33 ae) (e LS| i a5
aS ol Lt gy onl Sl 00l 951 aSia e (ygbes B0 0 390> ez g e feskS P Sgu> &
P aazrg by Geiod ol gl Gololy o)lo 1) b g 30t i 380 0515 (bl (6 ymeg,85) SiSS
A5 50 o ppad (oS Sk 855l 5 510l (6 esdyge55 Ol Jitins (510l sl (392 (s
) ol 355l sloy) B3 sl @l oo odh (San 30 ok & W] oL 5 ol
Sl ooy b k09,8550l 5l Jol> @l & ols Glas )Mol pglal a5 (Shane Slalllas
&S azml ceddly b gy opl Sl ol (S plad Gla Sy Sile @ bl (o5 Glasglis
0395 pz> g gL, o 0 gl Cdo a5 il S5 4 a3V Cein 38150 Dl el ool Bl Cands

Spd 3l 255 8 4 bgype (el ] oagd) Jan yo 39250 sl 4 4z g5 b Sl (Sme o553


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 ]

£ el 03 e 3l bl 995 ale )31 (53 (o) (55w (oS

&bw

3 s s 030 ey 53 byl 9 B S ol 055 (ol 0391 2 (W YAF) s )15 5 i sl
NA=FY A0) YT (535 po 3adl) 595 090 30 (6590 andllao 1 038 (yuo) (s 001s 3l &)U

NA=EY (V) Y (6598 &l 0ylaple pglai 3l ooliiw! b 09,90 anld ol i 33

b il oaey shs i Ay 2L amslio (WTA7) el (05 5 deo (8 Lo dle (LG,
Y TF) Y i ol 3 (3 Limnns (3! 50 geinw o513 3 el i1 gl Joko 51 oobicius
AT g (olsly 5 (il (oulsh ol GlalS 0005 (g Lo j0emms 52 S5 dazms pade (0lo,
ANZATOD T (33 oy s Gl g )0 (Egan (mas aSh Jue 0,8

99 Sl eolistwl b Jlad (h38 (oao) (ol 9 (owip (OTA0) cgme GbL (S93 5 (09)55 « Sl
FFOY (1) Y ol ot o5 5558 oo 260390 Axlllan) (6,10 y LS o SIS

@ Jld 50 1 puar JSUb Jgoi 50 055 JuS A L(1T0) eliee) )05 5 Sgee  SUIL (e
LA IYA (Y VY drgh g LBl e delilad "ol y w09l 18590 (g 5T

Ll Bl a5 ) ol 03,0 Al 8 ATAY il , ol sS
Ambrosi, Christian, Tazio Strozzi, Cristian Scapozza, and Urs Wegmiiller. 2018.
“Landslide Hazard Assessment in the Himalayas (Nepal and Bhutan) Based on
Earth-Observation Data.” Engineering Geology 237 (April): 217-28.
Bayer, B., A. Simoni, D. Schmidt, and L. Bertello. 2017. “Using Advanced InSAR
Techniques to Monitor Landslide Deformations Induced by Tunneling in the
Northern Apennines, Italy.” Engineering Geology 226 (August): 20-32.
Bovenga, Fabio, Guido Pasquariello, Roberta Pellicani, Alberto Refice, and Giuseppe
Spilotro. 2017. “Landslide Monitoring for Risk Mitigation by Using Corner Reflector
and Satellite SAR Interferometry: The Large Landslide of Carlantino (Italy).”
CATENA 151 (April): 49-62.
Carnec, Claudie, Didier Massonnet, and Christine King. 1996. “Two Examples of the
Use of SAR Interferometry on Displacement Fields of Small Spatial Extent.”
Geophysical Research Letters 23 (24): 3579-82.
Casagli, N., F. Cigna, S. Bianchini, D. Holbling, P. Fiireder, G. Righini, S. Del Conte, et
al. 2016. “Landslide Mapping and Monitoring by Using Radar and Optical Remote
Sensing: Examples from the EC-FP7 Project SAFER.” Remote Sensing Applications:
Society and Environment 4 (October): 92—108.
Chen, Qiang, Haiqin Cheng, Yinghui Yang, Guoxiang Liu, and Liyao Liu. 2014.
“Quantification of Mass Wasting Volume Associated with the Giant Landslide
Daguangbao Induced by the 2008 Wenchuan Earthquake from Persistent Scatterer
InSAR.” Remote Sensing of Environment 152 (September): 125-35.
Colesanti, Carlo, and Janusz Wasowski. 2006. “Investigating Landslides with Space-
Borne Synthetic Aperture Radar (SAR) Interferometry.” Engineering Geology 88
(3): 173-99.
Dai, Keren, Zhenhong Li, Roberto Tomas, Guoxiang Liu, Bing Yu, Xiaowen Wang,
Haiqin Cheng, Jiajun Chen, and Julia Stockamp. 2016. “Monitoring Activity at the


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 ]

VFeo Jlg Fe oloud (050 9 Commn Jw (LSl p2> pole (g0 1,5 Wl & i #Y

Daguangbao Mega-Landslide (China) Using Sentinel-1 TOPS Time Series
Interferometry.” Remote Sensing of Environment 186 (December): 501-13.

De Zan, F., and A. Monti Guarnieri. 2006. “TOPSAR: Terrain Observation by
Progressive Scans.” IEEE Transactions on Geoscience and Remote Sensing 44 (9):
2352-60.

Dong, Jie, Lu Zhang, Minggao Tang, Mingsheng Liao, Qiang Xu, Jianya Gong, and
Meng Ao. 2018. “Mapping Landslide Surface Displacements with Time Series SAR
Interferometry by Combining Persistent and Distributed Scatterers: A Case Study
of Jiaju Landslide in Danba, China.” Remote Sensing of Environment 205 (February):
180-98.

European Space Agency. 2018. 2018. https://earth.esa.int/web/guest/missions/esa-
operational-eo-missions/sentinel-1.

Gallen, Sean F., Marin K. Clark, Jonathan W. Godt, Kevin Roback, and Nathan A.
Niemi. 2017. “Application and Evaluation of a Rapid Response Earthquake-
Triggered Landslide Model to the 25 April 2015 Mw 7.8 Gorkha Earthquake,
Nepal.” Tectonophysics, Special Issue on the 25 April 2015 Mw 7.8 Gorkha (Nepal)
Earthquake, 714-715 (Supplement C): 173-87.

Huang, Da, Dong Ming Gu, Yi Xiang Song, Duo Feng Cen, and Bin Zeng. 2018.
“Towards a Complete Understanding of the Triggering Mechanism of a Large
Reactivated Landslide in the Three Gorges Reservoir.” Engineering Geology 238
(May): 36-51.

Liu, Peng, Zhenhong Li, Trevor Hoey, Cem Kincal, Jingfa Zhang, Qiming Zeng, and Jan-
Peter Muller. 2013. “Using Advanced InSAR Time Series Techniques to Monitor
Landslide Movements in Badong of the Three Gorges Region, China.” International
Journal of Applied Earth Observation and Geoinformation 21 (April): 253—64.

Novellino, A., F. Cigna, A. Sowter, M. Ramondini, and D. Calcaterra. 2017.
“Exploitation of the Intermittent SBAS (ISBAS) Algorithm with COSMO-SkyMed
Data for Landslide Inventory Mapping in North-Western Sicily, Italy.”
Geomorphology 280 (March): 153-66.

Qu, Chunyan, Ronghu Zuo, Xinjian Shan, Jyr-ching Hu, and Guohong Zhang. 2017.
“Coseismic Deformation of the 2016 Taiwan Mw6.3 Earthquake Using InSAR Data
and Source Slip Inversion.” Journal of Asian Earth Sciences 148 (October): 96—104.
Roering, Joshua J., Laura L. Stimely, Benjamin H. Mackey, and David A. Schmidt. 2009.
“Using DInSAR, Airborne LiDAR, and Archival Air Photos to Quantify Landsliding
and Sediment Transport.” Geophysical Research Letters 36 (19).

Samia, Jalal, Arnaud Temme, Arnold Bregt, Jakob Wallinga, Fausto Guzzetti, Francesca
Ardizzone, and Mauro Rossi. 2017. “Characterization and Quantification of Path
Dependency in Landslide Susceptibility.” Geomorphology 292 (September): 16-24.
Setiawan, Hendy, Kyoji Sassa, Kaoru Takara, Toyohiko Miyagi, and Hiroshi Fukuoka.
2016. “Initial Pore Pressure Ratio in the Earthquake Triggered Large-Scale
Landslide near Aratozawa Dam in Miyagi Prefecture, Japan.” Procedia Earth and
Planetary Science, The Fourth Italian Workshop on Landslides, 16 (Supplement C): 61—
70.

Tung, Hsin, and Jyr-Ching Hu. 2012. “Assessments of Serious Anthropogenic Land
Subsidence in Yunlin County of Central Taiwan from 1996 to 1999 by Persistent


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html

[ Downloaded from jgs.khu.ac.ir on 2025-12-15 ]

[ DOR: 20.1001.1.22287736.1400.21.60.6.2 ]

[ DOI: 10.52547/jgs.21.60.47 ]

Al el 03 e 3l bl 995 ale )31 (5 (o) (55w (oS

Scatterers InSAR.” Tectonophysics, Geodynamics and Environment in East Asia, 578
(November): 126-35.

Vega, Johnny Alexander, and Cesar Augusto Hidalgo. 2016. “Quantitative Risk
Assessment of Landslides Triggered by Earthquakes and Rainfall Based on Direct
Costs of Urban Buildings.” Geomorphology 273 (Supplement C): 217-35.

Wang, Ying, Chongzhen Song, Qigen Lin, and Juan Li. 2016. “Occurrence Probability
Assessment of Earthquake-Triggered Landslides with Newmark Displacement
Values and Logistic Regression: The Wenchuan Earthquake, China.”
Geomorphology 258 (Supplement O): 108-19.
https://doi.org/10.1016/j.geomorph.2016.01.004.

Yin, Yueping, Wamo Zheng, Yuping Liu, Jialong Zhang, and Xiaochun Li. 2010.
“Integration of GPS with InSAR to Monitoring of the Jiaju Landslide in Sichuan,
China.” Landslides 7 (3): 359-65. https://doi.org/10.1007/s10346-010-0225-9.


http://dx.doi.org/10.52547/jgs.21.60.47
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.6.2
https://jgs.khu.ac.ir/article-1-3003-en.html
http://www.tcpdf.org

