o

\V“\—\OVUN c\AJLQ..fu Goy 92 NE) QL;.W.’U cv.:Lw.s‘ ja_g\j) B L:B\J.’;-

P S ST 3 ealal b Oldens Kealj5 58 g ladlzs 3 b

t

6)'.)‘)

T g 59,55 el 95
Ol pl Ol gm0l g5 13T ol ¢ pwidigam 6 0dSCiSls (553 51 i Ayl ulis )8 =)
Arezouamini73@gmail.com
O (g0l ;lﬂ Sl (igam 5 0 dSCEIls (g ls pald wkige 05,5 ke s ole caa soe Y

mostofi n@yahoo.com (J s 0 5) 0 0!

VYN i E s 26 VENV/N Y isSlps f6
0 OLgl 53 oS ol sl gy 31 (S5 s 5 Ol s Sl s zlaaad 153 el e Conntp Bi0As 5 ae) St
s (gt Salkid 35405, wliale S 53 guai s O b ws)e gl Al 4w bl sl el b5
Olden (5 52,0kl = Ol g8 Ole S sladlinl daz 31,8 o 5l 3 ey Caiip b ot 15 me 55 Lol ey Canlip b
i 2l e 035 Ll a5l Olten bl Stz 1y 5 58 Oldes Sialy3 58 s 15 0L Ol e | Olgheol 5 DS
Wjdj)jujéu)'tnjwb)jb@w)ﬂ)6&;_;1)'\»)\Juﬁcﬁ&\:ﬁwgﬁélduﬁ o8 alaabe Lol aal e
5 s 5 e 45 ol 0l axlge e 0 6uqd@@w¢mmm o B ol 5 peds
on bl b g s dae Gblie pLulis assy cplelowl 5 Oida ol sds Saalin 58 b 53 Ladl s 3 485 42l
.J.;Lu.,obudzu&uwiﬂméﬂﬁ:ﬂ%w@;@s

YOA JYAY Il Gl a3l LsSENTINEL-L ol sale (sl e sbas (6 e 3 SaS 4y ool oy 5313 5 il i 5,
Ao s b g s dates 5 sy s skl sy EF ol 5 el ool iy Sy 5 EASNAP i53le 5 5 eslina L
BRGSO IS WU U L

YU Sl sl o 5T oss0 5 ol osss s ) estinal b axdlas 550 ailain 51 anle s Ly 85 Sao3l s 5 g tlaaily
Ol sz onl 8 .28 8 D13 ) 3550 S sb  andllas 5550 ailaie YONASQN e B YV 0R0N0 sl i )
S osb 4 Calin bl S el aals Cuiip b asdllas 5590 03 dee e SLe V8,0 Ol 4yl G oL s aS s e
Gl Oltan GBIk 5 L5lg8 (KaalpssS opmals iz 53 JS 5k 5 sl «SKialspS bl obls S bl 53 2l
el l)‘gbh»ﬁ\ﬁud\.g-béjla;:@@ﬂ}x\jj C’L" ol &S ol eslidl

53 i b opl i 8 Aas e OLES 1) o3 5dome 53 e Bl V60 55 el b seme 02 ol B (S S det
G B Gl Glanr g iy 5l o Klg e Jele nl &S ol o3l BLET JiSene bl 4 S5 5 (5 e bl b

Al l,&»b;ﬁs\;,:; oP e 4 Ol Olial ys 1, C}éj

Olkad Ol (Kol 58 e «(gulsly (mm J2105 Wl 5 3 (i g b0 5] AUS

doi: 10.22034/GAHR.2022.336752.1695 YA 0-YAOY: S5 7SI L


mailto:mostofi_n@yahoo.com

G

\5)\.4..; 05)}} n\i'\ QLLM.;U ‘d_v\m.y\hub)jlﬂﬁ.jv-

PR YR

SrSJSS (S5 5 o o 4 0j ol 45 Wit o IS e Dl Sl aiiis 3 e et 5 Wl b ey
Lo gt o gmn 5S Ole3 ke 3 5 03131 GLET (63 30 oy gm0 3,150 BN 43 sy ) Kl S 13 am 5 5550
bl ol (V) GlsdeDsls Ko b 5 (S sladl b 4 Lol e 5 Sl pdgn Sy ey
O el by cdip B bt Jler plde 53 S e LA L a8 il BLE o 1) aoludl Jbe 5 Ol ab
@adaze Jalse (VAR el )ty 355 gl o Sl g A 5 O mio L Olej e oS 1AV 1800 ladle
b s o318 2 5 e obl S dbaanigd (ST 5 5 bagmy (Sl (Mol x5l il g o s it s 3 sl sl
s il goad s slassle S5, G 5 o wes s 2 b Sl ass g Sl b S0 i Ll Slkes
OF sy beelidly 5 cantisd sl 3l U gbolan (WYAC disliga) Dl 31 s Slis slwl L
by bl 51 kS o 5 Jaomecan Sol mns BIS55 aiida0l] @ pdicanli 2okl el
s s Sl gla e T 0> o i S g 4 oS Wits Gl sladlssS Ladlla 53 OTAY (g 5 gl 5o )il o
(SisalaS 53 O G e i O O433055, G ae (VWAY ‘obm)r;mi& spmsa Bl Ly LIl gl
s OF 2 53 5 s s ol e e 31 RalS e a2 IS was i sk o Slrasd 5 Sl lasly i
(32 bl & Olgiol 33 0l S (g e 3101 pl Ol 10 0586 s 2158 b ol 0l Wl g 3 sl 5 e
wrlye pny Conip b oty b OS5 Loyl o638 m e ol Ol g2 0T (3,50 ly3T ()b ke

T  SSURNCIUH I SV TLIVNS S VIS VRN B °‘Ll>%“:‘“‘T sble 5 aleg 5 YE -nals b Oldes Olial p pl 55 Llod

(http://www.drange.ir/) el Ges zols b Kaals 58 Oliw g 53 5UTs S gls,y 4 bg o Olokas Olaal 3 &l 5 5
02l s Sl Sl W ol S48 gl e aeb GO W5 Gl Cols e 5 BB Olps 40 ey el s
S eslizal 5y 5e Sl Rl 5 jlaia 5 oLl skt 6 S (sl S Sl S e b s ssd e e el
Gloesls wegazme 51 S5 5s 0085 Glatss Ml e sla sy Sl Olg e bl s b olulid 5 addlas 6l 3,8
Glatas 3l eslinals S eslial el (6ols patds 5 o) slaaldds U 318 5 5 slaatd ( plpn polad Jie L3l
ditn il Lol s 5 e o 25 SLSU b G s Wl b g 8 4l a5 L Ll s V0 s a ST
Blod 31 gy bl (1 Wl 5 s oy 81 e slat, Sl osliid i (6,831 5 iy KO
J8 bl Sladl (53,5 O 20l 5m 0 3l Wil 53 izmens AL oo (S0 b D51 a8 5 s 4 o 4 (530l
S eslizal (Vo)) OLan 575 5 S plubid LB S5 Ol s b 2a) ool 55 els e NECU WY

CJIJ::.;J).‘})ML?«.ZC)L“L\.ﬂrLaj).)}@w}‘}btﬁjbe‘y\:!&)\{))jib;&r.h‘)‘)OKA‘O—L‘INSAR Sl o s ST

"Waltham

2Geomorphological
STopographic maps

“Digital elevation models)DEMs(
SGutierrez

AR


http://www.drange.ir/

G

S5 3 el

5 oy S 58 LYY O 5Tl Y OLer S0 SWs s sl 5 s p e Sle A s
FRCCTPPRT: S CA AN SPIVEFIC GNP O N2 RPN IS <P S o) DAL WP COUNSPI PV S AW JO
Lyl s glde Oop ol Cde w0 aS 5l 50 slacassdon Sy cpl andl (YoYWK 5l Y Y WKl
3SR AN s 5 s LS5 5 alaesls A 5 ploncdl 2alS o 5 A58l e BLST 03l3 d| ks
on Sl olS SOl s pazm 355 o0 o oS0 g0 4 Lk 5 e B 55 31 A eslizad (Yee VTS,
23T s s Sadguls Y00 0L 5 s Y0¥ 0L 5 gusl 2)5 55 635 2l el e Sl ks
(35Nl 015 oLt INSAR (g 1sly i Jo S 3l osliad b adllor s 3 oo i3 53 (35 ligions ) s 53
OLan STl YO OLlas 5 5,558 Y010 T a5 8 dlanls JIE Y0 sl 5 Jsssl L
S gy gy oS A5 el VA s S Olejle Lo Wadlr s b ey addllas (5L (Y 0V 0L SN0
QA 5 05k I ol G g sladlln s b a4 Ol 5 oo Sladllas dhax 31 Cxtls p Ol 5285 10 45 by b £0
Al 5 Kwdled Osbraglr s b slml (1488) glandlas L3Sl 1,58 o, oL Al Y shladll 5 5
Wb S5 a plsl iyl b 5 St 035 (S s ge sladlt (Olsul 5 O p s 4 dblys o 2l L
S Ghlie Sl 035 pns e 5 T 3l DUl 2l s b g iy s tiSU RS S DLl 5 S e S
bl s b Lasnild <l S5 sis Oladlas 5 o i daaiis « ls b (S LU Olesy 3 5L YooA Jlo acl
&V bty Sl gesb 3 INSAR 5 GPS' (g el S5 Ko sla 231, 31 YT Jlo 5o (5LIKes 5 oS o A0
Jlo 55 e Bl Yo e iy b 5 5ol OLES 5 38 ealin o155 55 ALOS-1 ol sale (slales J515 51 5 YooV Jle
oy g Sentinel-1A/B sl 1 ab Oles 53 YA 5 YV Jlys (VWY sl s 5 58 ISL o)

S S bl e I ST (VT LSS 5 S YA 5 S s eslind Ladllry b b

Bakon

’Berardino

’Bovenga, Nutricato, Refice, &Wasowski
“Hao

’Kang, Zhao, Zhang, Lu, & Li
‘Wasowski&Bovenga,

’Zhao, Wu, Ding, & Wang

8Bozzano

°Castaneda, Pourthie, &Souyris

! Ferretti, Prati, &Rocca 0

! Atzori, Baer, Antonioli, &SalvVi

! Galve, Castafieda, Gutiérrez& Herrera
" Intrieri 3

” Nof

"' Wilson & Beck

’ Orlando

! Gongyu

! Wanfang

/' Panno

2 Zisman

2 Microgrammetry
2 Paine, Buckley, Collins, & Wilson
2 Kim & Lu 3

2 Degrandpre 4

S - I~ L T N

AR



\AJLAJOAJ‘}Jn\i'\Qtﬁu‘gu‘h}b)jlﬂéljie- (;:

o ol 5 (T E i pils 5 Sl ol plonil dlor s 3 JoSCE5 dntans Gbls 55 e (Y 5b Gla IS5 i ot
Oen 5 Dl s plowl Wil 5 G380 ASGpel (il 1 bl 3 aallr s b IS oS > lubd S
AT RRPRICOUSPIS SR SP TS | FICOVSPRIN TR DL SN PR PRSP SRR HCOCar PR ST PICOUNIPRK AR LY
iz b Ol Sl Ol o landllae 53 (YT Lo 5 5 nle il ST YN OIS 5 8 3iY oV E sk 5
5 V=t opleale (glsly plar S1oeslizal U "eobsly e 15 g, 5l eslizad b Cl3aSL (g s 63 o
b pl oo Caiis B p s ol e s ol sl sl 03 5os (pl 53 plralr Sl snaphu ssnap slalsile 5

YT 0LleS & L0Lad)  alB o das, eal D)l 0l Ol sie e 25 gl coils

53 Wlrs b cpl mie el ok ey (VAAY=YONY) Lo Yo Jloy o3L 5o b 5 T80 Oliagl s sk 55 (glanlas s
Sl sk 5l plalis 5 s 8l il 035 (6,50 (WO 85 ol ey ol osls 5 Vb Comax L bl
Sheslizad LPSI® 5g, 5l 5 Yere o STE Yooy gobe ol Oles ke )3 ENVISAT SAR , slas 51 5 ol o onlin
Gblie sis dstl slad 5l eslizal b ol sds o3lizel DEM a5 61,2 SRTM 51 5 56 Lidlestl ags sl Doris il
Gy ko 5 a0 40 T4 Il plandllas 5o, (Y) 4 Olas 3 IS pll) sl sdd Ll 50 allr b dates
Shadlas ool 55 5 e el b Odel Ll w45 o355 53 INSAR (SiSS 51 aslizad L YoNY B YooV Slej o3l s
o Jt| AlosPlasar o)l sale Lo s aS L il 53 HH Ol DL L sas VU 3305 5 6l INSAR Jles (g e ST
O 31 5 el 03l Fo YT A ladle (b Sp Al ss oS sl OLE Gaiss cpl s el 0l ealizal (o
2 el b o3l nl s canis b Sl esls G5 Albrs b S n et Sl el s Y=YV gladle b s
Lol oo o 300 OF Sl e 5 JKist anls cpl sl e 5l (oS ool Jl 5o e sl 00 Yo e Jle s 5 Jle
Ls Gasea¥ oY b s INSAR Sl eslinal sl o8 S e 55 (lasdlae oY) 0y 5 oS s (B (2
o3liil o 4y Ul 5o Wadllr g iy & 5 Gl o3 5 (sl o g S adlais nl s el b el S
(lr 5 3) ons o5 & e oS (o3 Sy b lulid (sl bl ol & ol a3l wlbio 5 el 25 slac] Sl
o 35 S WSO pul el ch..? Slesls 31 s ol 53l o ealizad (glsly o |5 Slaesls 3 o5 0
T3 i ) el 0 o3lizel « STAMPS 1 slizal L PSI ST 51 e 5 20 /00 B o/Y0 51 S b L L VY

SSENTINELLA o)l gals osls (g oo V) 3laslanad LY Yo=Y N Slos o3l 5o VoYY Jlo ps lass 5o (Y0 O SKan

/Chang &Hanssen

2Avni

’Baer

“Castafieda, Gutiérrez, Manunta, &Galve
Closson

%Jones &Blom

’Rucker, Panda, Meyers, &Lommler

8Silesia

Preference selection index

I Malinowska 0
8hi, Tang, Lu, Kim, &Peng !
I Robinson 2

VY



SFes 5 ol

f‘}’ LS’Li))‘ 6‘J.: A:SJJY&:‘JSA.UG.‘AJJ U’:ﬁjda’“Jg'zﬁ:’dé‘f gw&&&.&)‘ e:lA:.»‘L}SENTINELlB

el 0l el AJL?JJ.B C}BJ BT So

orl Sl sl 4 S 13 e SaalinsS s s sl Gl s B Ol ey al el 1 it
55 b e slls S s 5n e N Ges 4 YA E 5, 50 Kol 35S s s eslil Bl Wl s 5 o =1 Sl o3l
3,8 S5 s g 350 0T GBI 5 Kialys o8 s 3 sl Gl ol JsSe Sl ks ol 13 st ol

S .E5)
o 3l el opl il Kal;n 58 Ol gl S e 5 ol Oldes Dbl 3 (e KonlapS e ladlas o3 | IS

Al Sl ads LS S5 0lens W puin ot 5 45 S (SalinnS) 655 e tslapl 4 i

AL o B 15 a3 SAVYAE 5 Jled a3 Y0,047)) Kial 3,8

:- -
F

.

K]
.
| B
8
&- Y
%] E

Ohaan St ]
Sl s i [N

Saiens o [

adlas 3 g0 adhae Cond g0 4N JS.J':

\RAS



h)u.iowj:g\idQtﬁu‘gull@l})}lﬂéb@- (;:

eslpale 53 Jols SENTINEL-L stomizood o5 asliced SENTINEL-L olpale sl 51 iy &5 o 8l

SEWT SMUIW Ll Sler 3 (5 08 iS5 ) Coil s odiomis ol (6,155 5 el -SENTINEL1A&1B

el 0l oals OLES sl enlanl JUL.@* Slasin ) J}J} )).J}J‘jﬂ rl}u‘wvi

sl >y90 ﬁJLAJ Slasein - Jj.b-

O 3o 2% Sl 5 3o Sokad 5 508 (Ae) (ol 2 3 > > 5ad Lo Sl ypsal b bt
vV ISDV W SLC YelV,eq 00 \
W ISDV W SLC YOVAY A Y
W ISDV Iw SLC YOVAY Y v
A% ISDV W SLC YA ¢
W ISDV W SLC YOVASANO o
wW ISDV W SLC YOAA4) 1

g ol 0l onlazel adkae s L;la-qlz-)\.)ia >)ﬂﬁ LS\)’. &bl WJ;’-UJ fﬁ))‘ﬁﬁu%)\mwgﬁ‘ﬁ

é)l.}b L;Lhe)\.) u';)bji L;lf"dil.a)\f\w )lf‘rj.v wlw‘ ol eslizsl SNAPS.O )\ﬁl{f )\ WJ}L’G rl}r_:\

laosls lanl sbe ool ol osls OLES Y IS s SNAP)IJ'A\rJJ 03 bl pslas Sls s gilwesly >l essls

Ol 3 oslpale Cunbse & bgpe SOl mmear sl Wbl Sllas e b e S5l 5 30l 0l J

93 Sldes KUK 4l pad 53005 S adll e ws s s fL?:}\VG.\L?:Lw S Ol g Gols g sl

Gsb Ul sl 3 s sslinal ol 3 5 Spesl S eslind U ik g5 Il ke 4 5 g
e e sl IS s q)deféju ad go: ol 0 |LSCis Sles 1G5 55 e Las gl 5o 3 anl;\tgb._}&l.ﬁ
36 Al g 5 e 0392 a3l UL (S 5 5 3 S Proposl (Ll slac Il b b sladyl b bl 4

.)\MZLJL;‘ (j"}) “ .byja )b s lle Q_BL; E) 6)].,\»: 6th:,.a) ;szw‘ )U) )L<.:J>UJ BE v.?-ljc Eerror

(bint=q)m'(I)s:¢def+¢topo+¢ﬂat+€error

IStrip map

’Inerfrometric wide swath
3Extra wide swath

“Wave

SToolbox

Split

’Apply orbit file

8Stack

Coregistration

! Enhanced spectral diversity ¢
! Interfrogram !

\R21



S5 3 el

G

Gl b s e ple e G (ela 305 b s Al o bl e 3,51, sy ol s o ol S|
)jla..n e M)},&LSA odalin ﬁJLA.? B BURST ol .kjla} chJ>\JG g 3l o -)\JLAJ O.;b Ls._{l}#..:t? 5 Lds 9 AL
S ASas A Gl sl s pbdl WS glaslS cer TOPS DEBURST llus
552 Wb S 6 3L Al e e 5 e ¢l SRTM30M L, STOPOGRAPHIC PHASE REMOVAL Shec
BoplisllS 23 5 y5 e plomil L 515 36 555 1 A Gl B 525 0 S s Ll b )
330 plralr 4 506 Lag ke SNAPJlJ',é\rJI 5356 oLl esliad e > V4AA L 55 5 plialS Lo
BE )U u.'\.:‘)l.o Lg‘f rjy Slalusl rl;ul )\ w:ﬁ‘fa oslanl SNAPHUJ@.»‘} J‘J""f}’ )\ QY (a‘;ul 6‘f ‘.U.L&Lv‘ju \J"\ JJG
ol b JSE i 5l s 8 el 93 Ole 5B OVl S s 5ol e ) plralr 45 e end g

b plomil (S S i iees Olaiie s S 5 035 e e OF 51 5 T s

Read | | Read(2)
TOPSAR-Split TOPSAR-Split(2)

Apply-Orbit-File }.—.l Back-Geocoding }1—' Apply-Orbit-File(2) ]

| Enhanced-Spectral-Diversity I

Interferogram

TOPSAR-Deburst

| GoldsteinPhasefFiltering |

SnaphuExport

|UnWrapping / SNAPHU |

Snaphulmport

Ll

| PhaseToDisplacement |

Terrain-Correction I
| Write l

$1315 (i JEI plonil e S

/Goldstein pase filtering



G

\5)\.4..; 05)‘55 n\i'\ QLTMU ‘du\bb)jlﬂﬁ.jv-

lLaadl
J@uﬁw;\Guhjs‘uuw.m{@wjﬁjgcujf@giéu&utﬁbgﬁsé;;”@jqcm
anlsl 53 55,8 o dadior e Olden 3l (620 kS OF 3 il sgom 5 o8 slaanels jlalbtasy pl Al o e
jl;mduolgfs\w.w\cfﬂjl;inQiﬁjiuywj)ﬂ)l:sioMuzjjw\djk.zﬁw&&;})wy
q;;;‘;\,w.gwlm;a\)\qu@;‘u_gﬁupj@l;ﬂ%j;J;u?ﬁ;ﬁyQuwu}uiwﬁimuﬂdwj
C«»\DJJJAJ'QQL.L;YJ)b}buﬂtfwb‘f@T}Jﬁubj@uiclﬂao)\J‘ij)bméuala-%M\)J}

g5 ool 2 Kal 5358 Ol 13 O o 13 Jbab 5 Slome (slaols adss Aoy 5 4 t3luai-Y Jpa

S s
[Eaa Sleds Lﬁl;aﬂj)g./'f; S o u.pbe..::‘u}.; )}:lgj(sls Sx2 SioalisS ‘Jf""t}"
yay A ARSY A 3 AA Vot YYVY NEPY
AAAAR AR VEYVe v £0) V64 YYovy YivYay. (JL s ;.A&J:A\"')A:.Ed
Voo A\ ¢ Y, Y AR 1,0 ALY =g Aoy

ey L e (Lailtag)) b GOl 5 s Of sboo i Jols ailae ol e A oLl &S sk Oles
ol aw g ‘Jcla.wg pole 3l 55 e £ AYVY L olo 355 Kal 358 s s ol e Sl e e
o 85 0 S oMo wlinbie adlae nl 53 3 S kel ¢ giae O AVsle 55 056 £ osle bl 50
S ten adlaie 53 Sk ol b pladlr s 5 sl dals ol Gladle 5o s 8 55,0 ods L8l 51 &S es 05

Byde Sl s Jb UL 50 s g e e
dol 0,93 plralr Ol ml

sor ol b A3 8 il YOIVAYPA B YRV, 00 @)U o5 A0 695 Gl slrals Ol avaloes 4 ]l
s o O ailaie 53 1) Connis b e Bl V B v Olges 50 3 6505 S0, b i b Jobe w0 b e plralr Olys
Sl o508 Ol s 53 5 i &5 iy b Joms 50535 A0 030 (sl s 55 0 03,0 5l s b Olsae ol 4 S

A3l 5 LB K15 e ool 03Ul BLT aiae 53 50l 4 B allr s 3 Olpge 5 i oS blie 5 el

AEA



(it

eogr g o buman ot

Sy 5 el

w0E 400E 4P'SO0E “00E ovE 20T 49900E

2N
T
35200N

T
3TN

T
WH0ON

T
HATON

T T T T T T T
asa00F 48400°F 4B00F 20r00°F 4100 ax00F 49300

J‘9| 093 ($d 90 uﬁ’-""‘.’b' D‘}:A“JSJ

p95 0593 2lralr Ol mls

VOASY Y GYAVAY A 00 55550 Sl ok 5 adlatas ) S s (69508 pbrals dcslus Ol ad e
Vo Soog 8oy diile dilate > 4 S Do g ey b Ul e oS s e OLES ey 0l B 288 E ey a5
@ G el o3l BT ety 5 ol sl ks ) e isn 3 el 5 Kial s 48 bl o osdle &5 Cl 2o il
ol b IS s S el eslidl BUS1 adlaie 53 U a5 G b SO s 2o 5e b sl anle T o3k 5o s seal 53 0yl

el sdalie LB amy

\FA%



\e)Lm.fAOAJJJ‘\i'\QL‘;.....»U&;;LMJ‘L;.‘))}QQJA? {("‘:i

—
pmsapnpiy and humen relstsn

48°300E 4B4OVE 4BSOVE w0re 4r10vE 49200 49300

BN
T
35200'N

T T T
48°300F 48°400°F 40TF 900F 49100 497200°F 49°300°F

f‘gb 093 ($d 90 &"-4-3\’- b‘}gi JS.Z

paw 0093 2lralr Ol mls

Y~\/\,~‘\/~‘\UY~\A,~\‘,~Y@)Ujajj)‘w‘;'-l.a)‘o)lu;dbjaaﬁo)ydaw&bqbwbualﬁ»%:&wy
LgLaLgﬁbeuden:)yo:‘,,\mﬁnl:.é\éUJ\Mg}Ol}:»ASM:@OLiJw)ﬁw|@k3.¢5;)|ﬁw)ﬁb}‘
35 i o83 opl 3 s 03l Gl Kealyne8 cds p3 mie oS 1 ile iy bl Ll sl o3 e Sl VLS

.éjs:MLi.A o‘jdﬂo J&j)) b_)[su.ﬂ @b sl ealisl dl.ni‘ J.rjl.@é}wlﬁ (G

VEA



P 3 ool (Q_E
g
i i bt i i ve i
] 3

T
48'300°F aa00F a8saTE a0F 4e100F 49200F 49°300°F

pa 0093 G308 alralr Ul5m0 JS2

el 093 plralr Ol mW

Y Y'\/\/'.\/'.\ GJU _)‘ 039 1 (;:Ld) a)ld BL aales BL 4:.‘3‘)5 Sy (52 508 &l?-ﬂl?— Wl?u ub:.a 4;:.:2; w_ﬂ.é;:
axdlze S48 o))u\m)bobw| élﬂj‘ M_}j’ Q‘J.:AASJADLSA ol R U‘»’-‘ GL‘& C,J;Jlf; w)ﬁb)}c‘l'\/\/'/\/'o
J|J>u45.uuda oles b_/...".ﬁ@;l.w\' JJJ’UM})-”}@‘ wb_‘_’,.:.._ylyl dé}‘,:JJB Q\ﬂMJJ6L§AJ‘)>MW
33 Cnis ol Ol o5 i Lal el sdalie LB iels 5 Sal 58 adke 53 S5 Sl Sy 40 bioaiis

sl odalie LB S )3 &S sl ol jasiie Oldes 5 Kal 135S 03 5doms

\RA



Voslat 00,55 V80 ) Olinls ¢ sl Lasls; 5 Ll o liat

pmsapnpiy and humen relstsn

@uTE 48 400E “wSITE AGTE AovE 40200E 000E

s 1goN

3810UN

WSUN
1

W40OUN
1
T
34400N

N .
t o475 9 19 28/5 = o exili i

UOUN

0N

T T T T T
48°300F 487400 8500 A TTE 49100 49°200F 29°300°F

ke 93 35 plralr Ol IS

¢ 0093 plrals Ol mls

G Y YA A0 '@JU S eses YV sl o3l 5 adke 5 w8 e ($34es el Al Ol 4t ey
15‘&6}})&.&‘)) aﬁbijjﬂolﬁﬂﬁv\ﬁ)dﬂuu L;.ﬂ)ﬁb{‘c:u.ajfj“)s B >_)‘,AY~\/\,~‘\,\~
oML;AVJg'i)J dl};dﬁ b Bl U'J c&t’: RGO IPSTE] (_Bbu“l JJ}L@.; MJJJMM)JA u,;‘AS&;M‘ bbﬁf.ﬁdl:.ﬁ

.3‘9.4.;



Sy 5 el

4W0E $8VE 4&'S0UE SU0E 49100 4S2VE “OW0E

100N
1
300N

wsgoN 00N
ISVUN

WSOON

HATON
1
4400N

0 475 95 19 28/5 38
— Km

UIWON

T T T T
48°00F 48°400F A8B00F T0F 49"100F

0 0595 G230 iy OV S

095 JS 2lrals Ol ml

S YV Gl el a T esss 5 sl s e Sleslinad b andlas 550 ailae 1 anle s L8 o3l s 51 g
IS 53 o ol S 5 S35 3 s 30se IS L sb 4 aallan 3 ge aila TOVASA N B YOIV 0 gl s
g b aalllan 3550 03 5bmn a5l V£,0 e 4 Al S el 3 o A o OLE oo ) el ool elalie LG A
pals Sds 53 IS ub a5 pels (SiaTyn 08 bl alls S bl 3 5t i sk 4 ety bl o (el s

a1y Gl ) 53 baalla s b et 555 5t 51 15 e gl ) oS Ll 31 GBI Dlben GBI 5 6 5lgs (Sl 5358

Vo)



\c‘)la..i 0@)_93 ‘\i'\ ul;....l: ¢L5.|Lm.a| hv‘_;)_ghw.eljx;-

48°300°E. 43°400E 48°500°E 49°00E 49°100'E 49°200'E 49°300°E
1 1 1 1 1 1 1

)
35°100'N

i
IBVON

= 1 [meters]

24°500'N

0.148
0.13

T
34°400°N

0 4/75 9/5 19 28/5 38 ®
[ = . S—

34°300'N

T T T T T T
48°300'F 48°400F A8°500F a0aE 49°100'F 497200°F 49°300°F

34°300N

AJL.«SJ‘ 8,393 (S 90F &L‘»Q\? O‘}:&/\ JS.’I:

S S 4ons

ool 3ale (1ol st 3l eslizad b (63Ma YIA B YWY dlo Sles o3k o Saalin s Cods iy b 55 hash ol 5
@L-;ﬁ.ul{dn(M)ﬁ)jﬁgmgu;wjjhiﬁomW;x&@f,ﬁ&k.uw)ﬂsentinel—l
S Gble Glbl s laciniiy b opl miny aS das o QLA ) o3 5dmee 55 2e lu V20 M.x;-w:ﬁ;,é@w):&kg;
Sbl 53 15 b & o3 Sl Slanrl 585 51t Ll e Jole ool 45 ol 03l Gls1 3 pSime Gl & S35 5
Ol Sl Jhane ool by 5l cbin ls (3 55 a3 55 oy 3 oS a1 Sialyn 58 Cds o ot @ Olkes

AL adls Jlos 4 Ll e 1 6 AL

Sl ol s U’l‘ d:.SLﬂmdl}‘,éh L;LQJL.“}'W)AM e.\.&Li.nd\.s.]a.'..AOil_)) L;éki.) L;L&A.“}“}jsfplk Jl}_}}

WJ’-‘JJ&»&’)lo)w..u‘ijjﬁw)jdw-)‘wyéuu&)))‘oém|Lr&ﬂ))))‘wjdﬂi.&ﬁbJ}

VoY



G

S5 3 el

@33don cpl 53 St e el izmen 535 (Sl sl nl g8 ) 015 e s sl Sl ag eslid 5 sl

@L'.o

osliial b CuiaSly (6 g 03 gdoms S g 3 Olgme isly (Y0¥ 0) 0L 50Lidl ¢ ansls ¢y koo ¢ sanal
YA=£) (DA (Glasl Tl g5 5 Wlaor alos (s )lly i 5105 555 5

Folse o LU ey 2 VA LS Sl 5 (o850 Silae b sicdasiald) 5 bl pdew (S el
“oslpale s sl 3l eslinal b Saalys pS ks 53 s b g i 03 end b ol o Sl 5 (63 550508
Ol (Ohlos dras 37 5 Ol yos o 55 g0l s o A )| i S asBOLL (GIS 5 (g

andllas ISk, @l 5 a5 O el 2alS Jalge gty Il 5 oy VAT S iy O ol S0
gl (STASST s pale (Slacd iy o e el Cdgle S35 (83 50

S 5 oSl s ladlrg B g s 03 Sge Jelse e ATVAY DO (Shhens (2 OLLS S
X8 GV amio (V) o bl blis Ll iz sla 5505 alos " OT 55 5 dntns 15 Jast (gaids
o2 & (s i g b DML (SO 55 5 0Ll 55 (e sladlaie ol 5 (6557 ATAO (B dlislige
X osles (Il prlids s ezl i los

e Atzori, S., Baer, G., Antonioli, A., & Salvi, S. (2015). InSAR-based modeling and
analysis of sinkholes along the Dead Sea coastline. Geophysical Research Letters,

EY(Y+), AFAY_ATY |

e Avni, Y., Lensky, N., Dente, E., Shviro, M., Arav, R., Gavrieli, | , Filin, S. (2016).

Self-accelerated development of salt karst during flash floods along the Dead Sea
Coast, Israel. Journal of Geophysical Research: Earth Surface, 121(1), 17-38 .
e Baer, G., Schattner, U., Wachs, D., Sandwell, D., Wdowinski, S., & Frydman, S.

(2002). The lowest place on Earth is subsiding—An InSAR (interferometric
synthetic aperture radar) perspective. Geological Society of America Bulletin,

VE(), VY=Y
e Bakon, M., Czikhardt, R., Papco, J., Barlak, J., Rovnak, M., Adamisin, P., &

Perissin, D. (2020). remotlO: A Sentinel-1 multi-temporal InSAR infrastructure
monitoring service with automatic updates and data mining capabilities. Remote

Sensing, 12(11), 1892 .

e Berardino, P., Costantini, M., Franceschetti, G., lodice, A., Pietranera, L& ,.Rizzo,

V. (2003). Use of differential SAR interferometry in monitoring and modelling
large slope instability at Maratea (Basilicata, Italy). Engineering Geology, 68(1-

), ¥V-o) .

VoY



NAJLAJOAJJJn\i'\Qtﬁu‘gu‘bbjjlﬂé.ﬁ r’;:

Bovenga, F., Nutricato, R., Refice, A., & Wasowski, J. (2006). Application of multi-
temporal differential interferometry to slope instability detection in urban/peri-

urban areas. Engineering Geology, 88(3-4), 218-239 .

Bozzano, F., Carabella, C., De Pari, P., Discenza, M. E., Fantucci, R., Mazzanti,
P.,...Sciarra, N. (202 .(-Geological and geomorphological analysis of a complex

landslides system: The case of San Martino sulla Marruccina (Abruzzo, Central
Italy). Journal of Maps, 16(2), 126-136 .

Bozzano, F., Mazzanti, P., Perissin, D., Rocca, A., De Pari, P., & Discenza M. E.

(2017). Basin scale assessment of landslides geomorphological setting by
advanced InSAR analysis. Remote Sensing, 9(3), 267 .
Castafieda, C., Gutiérrez, F., Manunta, M., & Galve, J. P. (2009). DInSAR

measurements of ground deformation by sinkholes, mining subsidence, and
landslides, Ebro River, Spain. Earth Surface Processes and Landforms, 34(11),

yoY-\ovs |

Castaneda, C., Pourthie, N., & Souyris, J.-C. (2011). Dedicated SAR
interferometric analysis to detect subtle deformation in evaporite areas around
Zaragoza, NE Spain. International Journal of remote sensing, 32(7), 1861-1884 .
Chang, L., & Hanssen, R. F. (2014). Detection of cavity migration and sinkhole
risk using radar interferometric time series. Remote Sensing of Environment, 147,
o118 .

Closson, D., Karaki, N., Hansen, H., Derauw, D., Barbier, C., & Ozer, A. (2003).

Space-borne radar interferometric mapping of precursory deformations of a dyke
collapse, Dead Sea area, Jordan. International Journal of remote sensing, 24(4),

ALY-ALQ

Ferretti, A., Prati, C., & Rocca, F. (2001). Permanent scatterers in SAR
interferometry. IEEE Transactions on geoscience and remote sensing, 39(1), 8-
A

Galve, J. P., Castafieda, C., Gutiérrez, F., & Herrera, G. (2015). Assessing
sinkhole activity in the EbroValley mantled evaporite karst using advanced
DInSAR. Geomorphology, 229, 30-44 .

Gongyu, L., & Wanfang, Z. (1999). Sinkholes in karst mining areas in China and
some methods of prevention. Engineering Geology, 52(1-2), 45-50 .

Gutiérrez, F., Galve, J. P ,Lucha, P., Castafieda, C., Bonachea, J., & Guerrero,

J. (2011). Integrating geomorphological mapping, trenching, INSAR and GPR for
the identification and characterization of sinkholes: A review and application in
the mantled evaporite karst of the Ebro Valley (NE Spain). Geomorphology, 134(1-

Y),Vee-Vo .

Hao, J., Wu, T., Wu, X., Hu, G., Zou, D., Zhu, X,, ... Ni, J. (2019). Investigation
of a small landslide in the Qinghai-Tibet Plateau by InSAR and absolute

deformation model. Remote Sensing, 11(18), 2 .\ ¥

Vot



G

S5 3 el

Intrieri, E., Gigli, G., Nocentini, M., Lombardi, L., Mugnai, F., Fidolini, F., &
Casagli, N. (2015). Sinkhole monitoring and early warning: An experimental and

successful GB-INSAR application. Geomorphology, 241, 304-314 .
Jones, C. E., & Blom, R .G. (2014). Bayou Corne, Louisiana, sinkhole: Precursory

deformation measured by radar interferometry. Geology, 42(2), 111-114 .

Kang, Y., Zhao, C., Zhang, Q., Lu, Z., & Li, B. (2017). Application of InSAR
techniques to an analysis of the Guanling landslide. Remote Sensing, 9(10), 1046 .
Kim, J.-W., & Lu, Z. (2018). Association between localized geohazards in
West Texas and human activities, recognized by Sentinel-1A/B satellite radar
imagery. Scientific Reports, 8(1), 1-13 .

Kim, J.-W., Lu, Z., & Degrandpre, K. (2016). Ongoing deformation of sinkholes in
Wink, Texas, observed by time-series Sentinel-1A SAR interferometry (preliminary

results). Remote Sensing, 8(4), 313 .

Malinowska, A. A., Witkowski, W. T., Hejmanowski, R., Chang, L., van Leijen, F.
J& ,Hanssen, R. F. (2019). Sinkhole occurrence monitoring over shallow

abandoned coal mines with satellite-based persistent scatterer interferometry.
Engineering Geology, 262, 105336 .

Nof, R. N., Abelson, M., Raz, E., Magen, Y., Atzori, S., Salvi, S., & Baer, G. (2019).
SAR interferometry for sinkhole early warning and susceptibility assessment along
the Dead Sea, Israel. Remote Sensing, 11(1), 89 .

Nof, R. N., Baer, G., Ziv, A,, Raz, E., Atzori, S., & Salvi, S. (2013). Sinkhole
precursors along the Dead Sea, Israel, revealed by SAR interferometry. Geology,
£1(8), 114V YY |

Omidvar, K. (2011). Natural Hazards, Yazd: Yazd University Press.[In Persian].

Paine, J. G., Buckley, S. M., Collins, E. W., & Wilson, C. R. (2012). Assessing
collapse risk in evaporite sinkhole-prone areas using microgravimetry and radar
interferometryassessing sinkhole collapse risk using microgravimetry and radar
interferometry. Journal of Environmental and Engineering Geophysics, 17(2), 75-

AV .
Robinson, T., Downs, C., Oliver-Cabrera, T., Zhang, B., Kruse, S., & Wdowinski,
S. (2020). Relationships between Sinkhole-related features and activity and InSAR-
detected Subsidence Points in West Central Florida .

Rucker, M. L., Panda, B. B., Meyers, R. A., & Lommler, J. C. (2013). Using InSAR
to detect subsidence at brine wells, sinkhole sites, and mines. Carbonates and
Evaporites, 28(1), 141-147 .

Shi, Y., Tang, Y., Lu, Z., Kim, J.-W., & Peng, J. (2019). Subsidence of sinkholes in
Wink, Texas from 2007 to 2011 detected by time-series INSAR analysis. Geomatics,
Natural Hazards and Risk .

Veci, L. (2016). Sentinel-1 Toolbox TOPS Interferometry Tutorial. Array
Systems Computing Inc.

\oo



h)u.iowj;g\idQl:mglj‘d'ul.lzgl”jl:élj'q- r’;:

Waltham, A. (1989). Ground subsidence: Blackie & Son Limited. First published .
Wasowski, J., & Bovenga, F. (2014). Investigating landslides and unstable slopes
with satellite Multi Temporal Interferometry :Current issues and future
perspectives. Engineering Geology, 174, 103-138 .

Wilson, W. L., & Beck, B. F. (1988). Hydrogeologic factors associated with recent
doline development in the Orlando area, Florida, USA. IAHS-AISH publication,

WL AYAYSATAY L

Zhao, J., Wu, J., Ding, X.,, & Wang, M. (2017). Elevation extraction and
deformation monitoring by multitemporal InSAR of Lupu Bridge in Shanghai.

Remote Sensing, 9(9), 897 .

Vol



