[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

Voo ﬂ_cha)quJb;%uQ\JbW&w&bﬁﬁﬂ
Yoo =AY Olbwin

S Cuniidg 29 SLadi) (5 3 ek 33 (w023 T S 10 20 50 Slrole O i1
Of S 5085 sl 9 y9tlied

PRV ‘ws.b)é W K ‘Lﬁb.v 05; “5)5.‘93)9.095) M)‘ ngu.u)ls w,.oT uw‘.b ¢ o (6O g0x0 aobld
olp!
O3] ogiinn ¢ g 39 oSS (Lidlyr> 09,5 (59998 90955 HU bl V¢ Sumzxo 103

Voo s MYl by IWAR/NY/TY : allio cdly o

ouSs

alols Ol SIL ) )0 (Sl Gl « gl haw lugi 9 (o) Cumilig 8 (o bLI I i 58 Hlown Glalllao 3929 b
Ol ogdle Cowl oudt plonil Cuncilidy B by g skt o5 S edgusme (Ko S (5 1y i 1 Soapey o ol 3
23bal (3103 5l (oS 5 g (el gld SIS (S Gl ey Sl €5 50 et Ol (o 2 1 (o8 Olalle
b oo ST gl 1 gy 0 o105 03 Sudyg0g35 Svoly polo gl 5o WlaiS 1oy Slume slowy 9 101,
Ll 5l anllan 5590 adlaio Ial 53 .ol 00l (g ) p1 Sl y & 5 (5 3204 el p1 Sy S 0l 51 alold Wl 51 5 wS
4 bgryo 5Iol) prglad (310 (wlwlp (Gois dige (ol b (Guiudige Cumlidg b jlas oS g yhad p b i S S
ST glojle 3l ouds aid )5 SleMbl wlul y Conciidgd £adg o Ll ;I il goiy dgg 31 s .o ploil Yo¥e Jlu
(o (i lony 2 yb 3l Al b LT Gl 51 oy g (Ll alilaio 10 Koy ol T (590 Glwl 3 il (sl Aldaio
deoo Voo oo Joolgd 50 a3l e b (oS’ dlilaln Comnlin B (g A Al g3y b ol il 51 GPS bl
T 50 Canciiigyd GBS Slowe (siulow @9 yb 5l o als o 50 .ul (astiio ol UBlybl )0y Yeer g 100+ AY0e
Condiigyd Gy aigy Addi 4 OIS Curdgo (s W05 Cof L] (G0 CurBgo 5 (Ll anllian 3550 039ue
b s slbedguase SlKe b ynS p stz s BB Ol Siames s oly 1 Alols a5 cawl osls ;Lis gulis .o ools Uil
oS 9 4l Gl yhs p slrodgue Cawg Stupes ol 4 (ud SO L 4S5 ek 4010 Cunilig b Jlas o5 g
Er@ S a5 o LS s ple ogdoo 00933] Camlidgyd b oF sbrosgume (hyws 2 ooly I b 590 b
Soaig b LOLLS (pl o515 (2 ytin 450 jeky 83 0 1,8 il coni |) LUK o515 @2 )98 69 (o Hokar Comiiig 9
ol ol Ll Caniig b Jas

s slbayy “5".).3.0 o Lo (Cnniiig 8 sl BTl ‘s.iu.a.w ol> :‘5-\.}15 ‘SLQ a‘}"g

Email: nedamohseni@um.ac.ir i Jgins 0ddn g )


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

doddio
lojlail it Jolas (305 o8 1 ) (spSadr G5 Sid 50855~ Sidfgng il o bl Sy plyie 4 (o) Cannitiy
gy @ ooy ol bele (ny gls s Jge o)blrs ool dnwgi )0 goaxie ae Jolse S o)l
ke oyblre ol ail oo plezr St dand 5 St Slaieaj o oy 4 Bblie 100 (ein gl
slcdlon; 5l Gl gl cel oS jsh sl (308 b 0 aldle ol 5 Olnl slojed e o
JUL! 6l JUB (HBlge jo (> g Waosl> g (b bohs jens poti sl (ole b (65,9laS Slaces) 5 e
y5¢k> (Chen et al., Y-Y+; Corbau et al., Y+)%; Sun et al., Y*)V) 0gi o ) ol mlie 4 o Sogll
Jedor a5l Sty b Sy anmgi 3l glailis Wlgiice loj Jsb 5o ol G5yeS 5 osj gl 5o (2l SIS
ot 38lie l (g3l g ol 4 il iy 5 0, I glalisd 51 USite sl pias Sy olatel o S
5 bios Uil e o qlie 51 cublo s 8 Slo il e aals SB 500 ol 5 lsn Jolaie aus5 (goaisS
soill g @y Lld 5l 1) S (So5d sla Sy llyd (ol @g)00 5 omly 095 Jolw v ) o]
3 i o G A 4 ke ik Sl ol ol a0 sk cms g 518 5l o cdye 5 ), Sl
sy onl 4 BMlhasl a5 WS o Ty Canis K055 55, S b le) yere 4 Al [ 5 oad déls
S i 2l e ol 1 Gy 28l Jlis a4y S (Sopid anld nlply 0sd e aiS S So,ud
wash) i o Sy ple g 55 e g o5l jo et aiile) S (Sond Gla Sy )0 Ot 5 (S50
Mac! b (e el gli)) 0 )l cine slaale alr & oo ool (S 5,0l ogase (s 5 6 pdidsid
Jos ST Glapices )3 il ClS s 00 5 pdy CAS 5 S50 4 e Wl e Lalenniy B 05 g0 Cannitis
Oioli8l Ldlate 3 Ssliwlgoue (lad malS 4 e uw)p) ol mhaw Sials ST (Hoffmann, Y+ %) aus
i) ) i ST G (e b (FAaIVL) Ceiii b (5 08y SuiS Jlotol Bucld 00,5 Jige (sla i

aiS pAl Sy slacaniis b dacaniis d 5l g onl 4 Mol 45 coils walyss 92y Wil il oo

b s sl mlie 5l cils y zals 5o o le 4 (Haghshenas Haghighi and Motagh, Y+ %)ss
gy daless SIS lulyh S b S glaaY (59,88 alS ws; p0 (Jle i 090 ar plesST 05
=9 4 Sl slaaibin] 5| 1T g S sl Y 35 51 S e o s (2alS 51457 Gy50 50
alys 052y (teejpy ol mhe (655l 4wl 0 (Sl Ojso 4 Cantigd ol Gl wgd S8
56 odle (Ezquerro et al., Yo V) sei o a8 i cuiS y slacaniisd Mol Lylps cpl 4 ol
Sl Laume 15 sla Ty cme; i 2lr 4l olie Llate 5 S (53,88 50 a0 o e bl
bume goains S5 slawijle iz by ol ok 00,08 (] (55, olstal a5 (850555 Cudge aiils
Jie plgie 4 ol oo A 1 bl s i 4 ol 51 (B0 Glacantisyd 5 S (Sopu8 gl olgse]
byyro s (s po &Bly 3blio b 5 basSilbg e 1o (imiy ol gl (logs 4y genly 55 () ot (5
o gbla o &ly sbalssal Jie sy )l Slite o iiSTy ow, aSl> bl b b ywcads o baisil
o (o o ils asSillg it 50 9290 laglyzl b dulie 10 ¢ 30ml bl g S 15k 4 (ou,

Jodo s bassle el 0,5 o Lol gwy sloaigy b anglao o 5 L g Salianggs iz | eaile 4 olg


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

AQ VEe e 5l o oyled eiie Jlo o ae bl olad Llow a8

il a9 LSS (6 SR 398 cupd (rhaw sla SIS 5 550 5 JIB slalad g S8l I Sl e
Xingetal., Y A) coul sYL baassle cpl jo )l soe yob 4
b s sl ol @l (bl s (628 5 5 (o) Somniiin d (e BLI)| (0 4 (55l Slalllae
Sl p dwainy ol cdl 56 (YAA) oKee 5 Boese il aisloy glojlgale pglas ol 5l eslasul
—els p Jdo 4 as ol o Ll asals 1,3 aalllas 0,90 09,8 cubs o Sentinel-) glas 5l solatwl b 1) canciidg 8
30 (YA Goezme 5 (5,00 priwd dald |) Caniidg,d o gl Vo oga aVle clds pl j0 4y, o sl
sl i g iy sl mlie g, o clloy 5l AU sleallrg b gsdy o un aigy 4 (ol aslllas
b ohlen 5 (am Slams azlsy plaes Sual 1055 s jo 0 ble (nl e85 5 Fge Sodypeg5 Jelse
Qg g ool y 3l U a5 liews s g 3 Sentinel-Y A pglas g gl uw J3Ia5 STl eslaal
SleMbl oy 5580 (g oo polal oyl 5l eolaul b aS ssals ledl o) .a30,S byl 1) conl e slacs]
a2 glaclsy waiisd (58 o 1) ele i gl 5 00ged cdlo |y et B osny I el
2 Oy e yd Seny (Gondigy 4 oL 5 55 Jlo wuiils Sis B adhaie (pl 3 o 4 (e
2 s Jsb 45 a5 axzdl s g 4l 36 ooile alules Julos Jute 5l ool b _wes 05 o] pelans il il
Oy 5 (e bl g (Sl el o)l cds 53 (sieins slao sl eslial (il anais
Jsb oy, 5l eolisl b jloly puglai Sloj 6 m 5UT 4 e 5 (bl ol oud dllaio ;5 Caniiig;d @Dl
Loy T L0 gy Cpag38 Cud Comadin b £ Cyet 42 (PS) alls gloodisS LSl 5 (SBAS) obisS (slive Lot
5 ielr W8S 55 s ol e > 51 G 3l | asllne s 5m aflite 5 Canntip 5 ol 2t
9 xS Sndrmt b Ceniin)d 5l Jol slaS 5 (658550 e BLI] (cy 4 OYAP) (S
5 S Cglan s S Cusb, e oybe] (Stamas | Sl il amsly elin cs o S Lleard
oy d 3 ol cGSs Slad auss OYAA § 1YAD) oSan o 5, .ol o0gs OIS olayl 5 i
Ol oges bl (oS15 slacilis S8 j5e535 DY sS I 0sble (nl SISl qw 1) Hmlies Slds jo (e
S5 Jolse oppyiage 5l itS slo SundS p3ile 5 olssol plaisle Kenl a5 whools olis lallas
U505 S5 5] oolial b VFAF) i 5 o yikadl il o ol s ;8 Coniny 5l Lol ol
Voo slilaas ol las asdlas cpl gl s ,8 gildas o ol 1) jelas cls glacaiiy,d olol, oo
oolisl L (V¥A4) _Bsig g ol pole odls qudlss ity b 2o il +JAVS (6 tagmy ol pelaws il 2o il
alllae i 5 dgdoe s o |, G b 5] 56 Lansgte gLzl yeuis GPS (sloolSinn] il aSiuts ledlbl ;|
gy Sebloy Jdoay ddhie olas )l sla S s aig, Slo caslllas () goae bl 5l ol oSl ais S
<l e Sllogs lol 1y Glsel s IS5 et Geions S| (S0 55 b o sl 009y (e 05 sl
ogdle LT iogas asllhs (il (ol ailate ;5 Jlto (sl (oo Cemitin 3 S5 sl o 9 Kkas 5 (shns
Sllogs oS W) 4t (nl 4 b (508 5 seeiny ol @l cudloy dele 53 o L)L S )
Chen etal., ) o salss pdy CutSy K& 5odh 4 2o «londd b8 Dl 4 S (i o o

—drwgs g Dde 30 50 e ol 0SSk dalllas 4 (ubize 5l (S 500 6l arlllas o izren (Y0 Y


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

Slere a1y p3l sl JLSas oyl (Shietal, Y+Y9) asls )y s calises gl ide j0 (o) Candidy,d (s
20 Slpas 56wy (6,500 Sladllas asils o Lo uejp) ool opnd mals o I35 51 fle S
Godzn baome )0 deip; ol 4 diily GlapiecwsS] p olil ol 5 esn) sleol gl
ol Ol 30 aS ol las tegh opl @b (Van Engelenburg et al., Y+ A) acsls, SG5edg859,000
LUo et ) wsges pladl Jlol, oww 3105 (bg, 5l eolitwl b cpm 4o ciuej 5 slo] gl 5l ol caisg 8
GD,y Ay gy Mgy g yerie ddbaie oyl jo Caniidg)d aS ol lis Gldlas ol ls @l Y41, Chenetal., Y Y-
Thw bl F5 50 Olhoss cw)yp 4 g bl muw J2I0 Gl SuST 5l oolan] b (6,508 iz el ails
b obul> pl as adl o g by bl o 210 b SasS 5l oolaiwl b ol g5 s jo pdib cuis y
.(Haghshenas Haghighi and Motagh, ¥+ 19) ol atils ey ol amhaw Gblug by LLS I oy i
5 Caniidgyd o bLI ) sy p a4 ae ol o Sldlas STl o Ll Lol sla gy 5 (& 0 4 aSSlizen
GPS slaolSns! slaosls 5l oolaiwl aile oy, plo b g slojlgale pglas il &,k 5l Sl alaw Sllug
slaws ple g jeland cuio glacaniisyd ol aiw) ;o oul ploul Sldllas @ yde pimen .ailos S pludl
—0dgdote u_:li,a u,u).».wf ‘_g)m.b).».uu » &».3.‘.4.: Lgl.@ol? )‘ alols u_)‘).s‘ L> bl...u‘ 5o 6»4.7:.....9 Sldlas ‘Q‘f‘ ‘;‘)DU
OoreeS Ol g Centin b sloaigy Cobae (620 5esd SIS (g ogdle Ay (Caniis b S 5 kS oS gle
Oladd 4 az g bl said pll glage iulew g 5l0l) pelal oS 5 0,50, 5l eolatnl b e sl SIS
Cancdig B sladigy E5 SRt Sy o oly jlalols Glplgn Sl pol addllas )3 550 caaghy
S Oy LAS Sle (AS i Santig b laaig 5 59 Gnrdiss ST o Sl s
u,u.o.b as Gwl.w‘ J‘}w Y Le O IR o L}M U"‘ B NG PR R o).bL?bo u)‘ &_i:_‘!)j.aﬁj) L;LQ.\AL».:
1394 0318 Fewly (ls iy 3 Ll 51 Sl slaciis avye (o Ju e oo ,Sus, ;0 (ol
5 Ak o8 o gy i wlsice (S slooly (5558) (e 05 2l )00 so3gae LT )
famo 1,3 ;00 cod 1) Canidg ) s
255 Wion (rmn) ot Bl | Sslita (5l b s b loaigy 5 bolnly £55 59 s U1 LT
fases |18 S0 cod 1) sy (pl b dad e sl

)lf 0335) 9 [FY N
axllao & yg0 ddilaio (I

JS) sl oo @lg Y87 YAL YO Fe o,e 9 0T L OVIVY Jsb b oldl i oogame ;o jelins cuis
g oo Cgmine (Sblo Ao 5 635 10 Gl pl (e8] slrosgazme g5 Hplins giS Slge g Ol Gk e 0 ()
VWA 9 WY iy 4 (o ddlais) 4igad g ((SlawsS adhis) (L oiwl g0 0 albble Ol > 4> )0 (1Sl
Glp sy e Foo iSlas dilaie opl Slelis)l o 5L aVle Sl 0gd o 035 cpess 3,5 ke ax o
ol o (Jao YYF 0g00 jeulins clis


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsaeh.8.3.187 ]

19) VEe e 5l o oyled eiie Jlo o ae bl olad Llow a8

el il S aeiz s oo cpl 5l a5 olesg, o)ls 13 sglly Slels )| pgir A5 5o Helas culo

e wiilgi go bl 5l Jol (8 pl Sliguy wloads 058 4t (nl oy el o GlaaiSEl by e fSis
Caz 1y omlio gie b 3985 CoblB b Shgw, o515 il s ol o olssul slee,hw slxl o cwlul
FSis (i 2l s 5l a2 glaciloy cl o0 )3 el jalind b o desiny slel 03
om N iy sleyie SBL el o] Jis a5 (b slac] gl oz 205 g 0 o sl
S Gos 0aind S5 (glawiile iz S5 5l S o jelis cuds slaglyl it g8y Sl 0 50
Sgdise oSy a4 S bap] pled Lol a5 Wils pasie sl Shy o Gl sleay Sgline culks (s
S b (Sdgpone bl 5 ol 5l (S a5 wines plaglszal sgllin 5 (Lol (855 (g o Jlod sails]
Olszel 51SzsS mpe yeshS Ve boglliy 5 522855 mpe yreshS YYTY Joleo (rwg b ol plssel wijls
ailige LI 1) iy ek Fo Jolas 5 pln (ginwg Loyl (58 5 Jlod Slysul il splind oty
5 0535 la JSis o 5o Les Glidl g w5l G Sheen s @ baglsiul ool 4 Gul3al 5 43 rals

gl aiwlS 615 fre sk ol ez 5 B oot el (g9 D53 ialS

s 4H°0'0"E 48°400"E 53°200"E 58°0'0"E 62°40'0"E > 55°30'0"E 57°0'0"E 58°30'0"E 60°0'0"E 61°30'0"E
7 7
¥ s =z z
g 2
5 5
® g
3 3
z z
g £
z . = g
EY s
g g
Y s
z z
—oln! g =
z 3 i z 3 E
2| sy oLl f % 4
= =
7 H
I g
4H0'0"E 48°40'0"E §3°200"E S8°0'0"E 62°40'0"E 55°30'0"E 570'0"E 58°300"E 60°0'0"E 61°30'0"E

58°30'0"E 58°40'0"E 58°50'0"E

36°20'0"N

36°10'0"N

alllae 55 50 535500

. oplis N ;
0 20 40 80 Kilometers

36°0'0"N

asllao 3 590 ddlaie Copxdge ) JSUb


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

SLETIIRC
zho ol @l Yl (2 Silo 5 bl T 55 05lls Y+ ¥+ Lo 5iSentinel-) lsl) oas £ ol aalllas 4o
$3919,5 5l o aiibice VV gl b b (sogm0 &Il 0 g A e 5l oad A polal .l aculre (s
9> GIS j0 500, ilop |y ey v o oloasl> (500 SNAP 1331 6 35 51 eolainl L Sentinel-) glas
al> o sl Sl38le 3 e 4 Jls2)8 5w SLC Sentinel-) jisa8 o5 5l slp ol dsle pslal ol
Gl s ,F Sl dilate Codge b el IWT 5 IWY, IWY glasl 51 S5 alo e ol 5o .0 Jlos! split
Wy dl> o 50l eolawl £ BT Wil 5l s VV gl Db L IWY Sub swath 1 agsy cpl 5L 8,50 yglas
1y abgrye s ol 9,8 il LS sl oF 51 am 00,5 plonil (L8 00ls 93 (10,5 a2y o8 b 0,5 Sz,
G e S S5 gl il )0 adls s 1) S slaosls zg) amiw U5 5 1 Wiges b slosls 5 05,5 1,2
b (oo blsl oS coul gladlare wolow adlaie 5 5518 DleMbl S sl (% (n e 5 055 (Knon ailaie
Wgms b (Bl Tae sbajls Bi> g Deburst yig, L sg>ge sbope Bi> Cya g jgiws o)l alS i
alol wry dl> o .0l colazul Goldstein phase filtering jgiws 5l e alS gl p pizen .Zuwl 0340 Dinsar
s Unwrapping 4 Goldstein slacsls Sle>l )3 b (gum e o .cwl SnapHU ¢w 3 o Unwrapping
L i ol S e 0 o sl s 2ol jshane Sl el e 5 5 n) ol 4 e 4 L
sl g3 LESNAP GIS 58l 5 55 L yo b 6,.55 Geo Tiff cus b

dihie 0T olojlos 5l ons 48,5 Sledbl 5l aslinul b iy b gody s Ll 5l dilate oy azgy 5l o
SIGPS Ll « lawe Giale b 5l il aedas 5l o s gloles dilhaie 5 Kooy ol YV (555, Lol
L)l o Siapoy Glooler I gw)  jsbaie 4ol b lail adlate Cuiis 8 (g a4l (55, ool il
nole 51 oS o (sl GIS J3dle i 49 s 538 Sl 5y 5 S o (sloaigy (55T olee oo il L
ailige e Yo g0 ¥ ee deer Vov Bee Lolsd o la sl ol ol (sl et Jolgd 4o alo,il
(lo Ao )3 Mok Gnd o5 g 0bj shS b ol plpie 4 gl Vo saiain b e St sl
Sosdge iy B S g sl o slaang (BS Gliee p Sy Slaoly Sl alols SIS pw)n p ogdle
<l o Sglis b ol (asiie ailate Caniig B 4l g5, » gl @ldlir Slaise Gulul  tegse sledlr
o9 ools (i Iizme jsky Centig)d Jlas o5 g Sl sleesgaze Sl plaS e (gl SOl e 5 (i
Cialomy o e B Sl (308 e 2 Cennitin B sladigy 550 SN et SlAl (o Sl criaren
SS1 5 0S5 e B Zod GPS Ly ety b slbdlSs 5 ploxil anlllas 3,50 63050 grbaws ;5 03,0 JSlSe

A gy g Al Adlaie Canilig)d oy peal (S p Cewdd ol sla Bl

S oS slaesgaze Canwy ols 5l alols 215l b sgi e saslie Gl ¥ 5 ¥ K3l 5 a5 jsblon

GBIl Grizmes boo (18 St oS slaesgaze Cawg laoly 4l S0 b eSep il oo AS
Ol pess Al iy ol aBl alS (6, el jeb 4 Canidg B s slbodgase Cawg ol alold
Ol e Sllug &5 cul gao90 cnl by Cuntigd s o5 g Jls  leaiy o ejny <l ahe


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

\ay VEe e 5l o oyled eiie Jlo o ae bl olad Llow a8

Sl 0ad Ceniiig B b p gyl o5 laag 1S mhe p baely lalols S 4 e (e
03gde ;0 (6 eghm ol VY 5l ead aiule slaools ulul i ed o camlin T S o aSSlizen (F JS0)
5 03g9mme 53 g sie Fo/FY s oS ssgaze 10 VWAANYAF sla Lo sl o mhaw Bos uSilos calllas 550
5 e YITO gl 4 YTAR B IVAY Lo 5l plis] maw C8l lis uioren Sl 004y VY0V jlas
ool 009y Conciiigd s o5 (slrodguze 10 o VYO i 4y 05h ey Gl polie g s slaodgase
Oliee 5 iy ol Sl qali] gl G Wlgice (s oline bl 43Sz 45 9000 ety (255 @ @l o
3,19 9929 0,blre pl daiies Bblie 3 Caniig ) Sglite Slagp b pleargy lBI L ol L lacls 5l alols
5 SB Glaitle p s e slayeSE bl 4 azgi b1y (dues 5 o lug Sl liies 5 (Giz 2K L
3550 il Lasle cal BT (slassgims Sy ez 0 5l b ol gl Sblugi s 45 jshay 3505 ¢ tas
oL 2905 4 1) eej Comdd i 45wt O gl Sllg 1 GulSail dpoly SlbI sy sle 03gume
3 oy slo esgame S e plas 5t o slaesgame (I3 5 ol 31 58,5 alols b o s
St 2als el ) il sl L SB lazsle ole e Ol gl Sllugs cnl jeS L6 5 S
TH 2R slac gbe plogs SIFTL LS I s (6 ks Slalllae Wiz o 35l oo jpaie 5o ) ue) Connts
25 ey sl 55 5 o s Slilugi Gl & Ae) oal 5 lalllan ST el 48,5 Oy Canntig
AN (e 5y Caidi> TR (L)lKes 5 el YAV (ol Sen g sl wlazsls, Sloy slas oo
b atesls 5 Jiies itte 99 ol o BL3,1 i Sl gl (Sl Sldllas (VA8 conlye YA LS a5
Ol 5 (Ll (b (sl ailos S pladl Zedig 3 Jlas 05 5 Jlas p sladig £ 5 p ol lalold Sl o)
Shosliul b ()loly ppgbas (Sloj (gpm 5IUT b eiagid Cedd 5o (e Candigyd 55 (el slp VA0 Jlo o
L3l a8 Whodw, 4 ol & (PS) _oils sloonsS STy 5 (SBAS) obisS sliwe o> Jsb (sl ss,
251y ey Sl (e i 4S5 sk dBls S92y Ceniis B 5 sy i g 0l e (logh (e gl
5 Olidog 5l S mimmen YA (Len 5 crle) wilbs,S oamlive ol baols w515 (i 4 iblis
et a3 Tl b st 535 S88 )5 ey ol s 1 (goelil S sosill 131 ganlins ol
—ol g @il ) 5l 1) ey Canitig d ongay Slalllas 3l S8 S, (Zamanirad etal., Y A) o ls cdllas o,
= ey akenj Ol 50 1) (el Az 5 b eaisls 18 S5l 0550 ol suslas Sl eolitul b ey sl

(Chenetal., Y:Y+; Gongetal., Y+ A) x5


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsaeh.8.3.187 ]

ey ‘5».:.4)).:) u—‘ ‘_g)léﬁo).e‘v (_ngol.’> u‘).sl ‘Qf

=

(pred L8l

=

mV--

%

"RAEE

]

n Y e

=

Ly b yhas w5 gyl glbodyiou Lol days

Sy o dad gl Ay LT R g PRPEP

(et ot 80 et e B0

39 Jasow y9lai 31 7 poiwo (s 001 (wlul p Canciiigyd yhas 1 g phas o (sodgumo Coluo duoyd (g dy i .Y IS
Siny ol 51 alols Jslio
Slyts 3,5 (b adl plgion 1) Sdygagiions Jlae (185 I3 )3 9t Cemniiy b oy (o g sl
Esoge ol ailion Sszs 4 am Jolpe 50 T 51 Slie o a1kl e 5 SOl oY b 5asisn,
0895 map oJS RS ez o Sl aile S (S la Sy 50 et oS wibiee S0 B S
@ e SB Cugb; L8l 5 6 p3yded el 50 5ess Saled )0 9 Sbyo g ) U lalad e jo Jobs
(50 ey Lo 0,blre H5el Ll g e e SIS g5 Slo Sy el 5 S glaaY (o8
Y e 5 S ploy 535 5 bl e wad Sy (einy sl Sl s, (2 syl ese 05
s b ogarg, o bl caz 00i,losl Sleladl ST al> o cpl jo b oo ol 51 o6 Olyble § S So 8
JMTYL Q4 Code by A.»|5.:GA Sl 00 08 yiuS QT 89y 0‘9'7”] slad a5 S lasle o8 O s u‘PUT
elis )] SoelVl sals o a5 adly ol SB cais candg bl o ol 10 oMlaol 4 5 s Glis Ozl
] o lgsel cadas o Wlg g0 a5 Sa,b el g el p gaalol b & jso cpl e )0 04 padles> (s
S92y b (Saelb Lyl 4y o) Canis itS Sl a5 040 0 slal> o 3,5 i S Ll 1) gaulS
§ SiS dey g Sa bl o 0 o b JlSis s a4 olS mdg 58 oo 5l L cldls sl
Slyeets b oo SRl ey gl o Loy, (55 (S slaaY 6 pdldedi 5 (59,28 5| (AU (iren
oo (5blie ol o Slly, Ll s alS s Gl w0 Lil Loyl YU o a5 S Su5eb sl S 5o
3l 50l 5 2l Gl sp Y5z sl ]
ole a5 1) LaaluSTE g)0 iy 5 3, dblie CuaS g i ] sloasy Gl oS1ite § S oyl dei
@ S S dayl il ol o aiS o S s wiiee S gl g, O g lse Jolae 2555 ;0 Sige
Sl i as e jo Sglae oo yiiSTy wals leoy jgpe 4 g ooly Hlis (g i Camlees Lol B slaas] 3

SIS j5eb jle aie; Wilgh oo lacauiiy d 50l 51 (AU Soiedgny 9 b j909 Ol pad iz 09 el


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

190 VEe e 5l o oyled eiie Jlo o ae bl olad Llow a8

S etl S (Foyid Jlis a4 adl JB Gl s (5nS Ll 5 (biauiiy b b )50955 Dlad) Cundib
gl gli)] )0 s e pl 4 b 4 omie 45 00l sl (e o) (BT s (bl mlaw ol
Sz & @lga 5l (> 0 S (Foyud 36 o olr 4l ) 05h o0 e Cenitd K00 Sl g e
Ll ols anseis | omay ool Olgioe (oo whaw 5o 25 g Joo (22)l3e b &S 098 0 jalls (e (St s
LS &g 4 (Feal Cannis (nl prinnd (o) s £l5)) 50 (Seal Ceniis wals Wlge 51500 5k 5o
Sz g wed gl asle oo el e gl )0 edel 0925 slacs lgenl aiS o oy 590 (b slaj )0
G515 Dl ol g dales Syl ol G pdy CtS p alae (S j0 45 A e gy g,y Sl L) ]
55100 09292 ey rlams )0 |y (culi B Dglie JICET g 00,5 s s | bamme sl v ol 8 51 (S50
(B2 nl pes i o b (RPN 6 pSedn sl Ceniis)d Sl sladigy £ NS L osalsd
aalgd 51 (S ) Cemnitig B SlaBS Ll oad plowl (e St 1 (B0 S 90955 Slavely I dos
Olts S yokar 1) ey o gl (Glom Ol 5 Catig b 5 jloline b S aiil oo aS wdlie e
s ialons 51 ooliiul b a8 oty b oSS o515 lime 955 0 sulive o ¥ USS 45 45 jlizman s
S Ll 5 Sl st el o anslail dilate Coniis b gonaigy el g5, 52 GPS L oyl cud
ool oaalie BB ol g o5 Cets 25 L ol gy 59 nsal Gal 5o Cel B (8 5S L Ceiis b
JK5) al cils g aseine GPS jl solisu] b dslllas 8,50 adlain j0 a5 Slawe uo3L b gillas 55 SIS (golass
2l 05,5 byl 00l et pakis ) Sy o 4o LGS (S15 e bl 4l ganaig 4di g, (O
(S ilonds 35 ete oL Hlas b (sl 0 Lol @ST5 (nitn 5 OIS Slas o fidey o5 ae0 e LS
o5 leodgaze ;0 o] 1Syl 5 OIS Cawg wibie JS 50 galr Gl Glaleny SO 2bls oé e
S sl SRy 0 Slsd G LS s cal clools Glis (g pSaia 2ol caniiy § 253 Bl I s
mh 5 (Sosd Sloogas 0 it K0 ke 4 v e Lid el glivs] gl il ) il oS |, S

DS o pleingm LIS jopbs b el 00l dilain o Jlpme glocaniig s 4 e a5 S S0 08


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

o S 2 60 e sbolz Sl 3

Y4

58°30'0"E 58°45'0"E
N
< % 2 z
= S 0 e SRR >
w; A s - v = w
5 SO qait =
o (= e A
g e ﬁ,) .
(Il e phoo) Sniiin b & 55 oo p - 40 SN i

=t < (e Rl 5 e

~-90- -50 i \»&v ) o (ﬁ. Y >
2| -50--10 Rar R > z
= o= . ;‘»"’/ﬂ/ =
& e
=Y 7.8 3.75 0 7.5 Kilometers Y
o N BN S Lag]

58°30'0"E 58°45'0"E
68°20°0"E 68°30°0"E 68°40°'0"E 68°60°0"E
N
£ - [E
8 5
-3 W E
S

- g
g 38

oty b ) 2L 6 bl pdae

- oL S

- >\

O e 1 -
El o s e g

()] s
g 3

Gty b ) 2L s B\ o__z_sts 10 15 20

58°20°0°E 58°30°0°E 58°40°0"E 58°50°0"E

L)

) y5i] SLeSl bl Coniiig y3 glie Glag 5 b iy 93 5o anlluo 3 y90 b 3l g Kiras (slrola &3 93 1Y

ool asdllan 3 yg0 83900 30 3 b dad o (GLOLBLSLY CarrBgn 9 Commiiig p & 9 (G Ay, Al 10 . i 3 9L 31 o0l

Sl gl g Jstow pglai 5l euds gl psuiwl OleMb!


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsaeh.8.3.187 ]

\av VEe e 5l o oyled eiie Jlo o ae bl olad Llow a8

e
7
1

'-..-_:;.__.!'L-‘:k‘_d
—
1

[« L
N
i

e

)
n_::" e

s 4

L]

1 % ¥ i o 1 v A 4 b " vy
| e e gl || e e gl e J

Py S ws WS puhie 13 ,5_;.'-.:_!_:_.._.; JLA iLl:-

iy yh Jlad g pad oS ity ¥ 50 g3 T s Ay lio P S
L0 jslise 092gr el 05058550 (slojbolos a5 | oS 5 (s )le (S sloaY (o) St 3l (nl iy
O ey Sty B sloaigy 51 plaS 58 50 lagT (5,658 5 LGS ojlail 5 o515 ()l ¥ JSS 4 4z
—aigy 5o 1) LSS (G piiey oSy sk ol aalllas 3550 (G039t 13 Sudy9esiiedy oyl (ul (S oaims
9 5558 Sl b bl (Shae Glawsil 4 azgi b (liee plod 4 oS (o0 0daline Cecily § a2y o
Jdo 4y Jol alog ;o ey ot 5l 200 Gla Bl gl oo 00y JieS Gl P Sl b olbaig o eS ol
Slyis als o] Jlis & o5 S cleogas 0 Shedi 955 o0 Spge B ol 5 (Sopd Sl
Tl )0 Oltd o 5 Wjee o2 2 1) S g8 g JB ol a5 S e Jelse i S08 550555
adlie )3 Gl slocuniisd 4 e oS SB (59,08 5 Sleogad ;0 i lple Wsboe S (59,28
| oS 5 sddle ST laislo p ome Concs 36 wiules o i o olaiogs OIS 5l b ol s

.0)51‘540 Sg>go o &.«3)5.493)5»\) Ls‘oflal:'r.«o as


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsaeh.8.3.187 ]

ey LSU.A)JJ) u_:—‘ ‘_g)‘b).go).@ ‘_gL(bol.> Q‘f‘ \QA

o
>

axjlao

i

3 g0 adlaio ;0 Caminig 8 GBS I glaigos O JCi

ol o 51 i cls 5l BU ey St 8 oaudy 45 el ] 51 (Sl jgilins cubs j0 aidF O g0 Slalllas
) Y.y JLw B L‘btsll" 4.\[.'> U‘)"“’ la .Iol.u)‘ B )L)‘) )JsLa) )‘ OJA] Cewd L @Lu A.wlaso 2RI P) u]
g baly (SuSln g Cantigd sladigy £5 Grdpd Om I e LU saias (i adhaie (5 bol> @98
Sz ol b o5 s b sleosgaza 4y ylol) pslai (saiy aigy 5l Jole @l 0)ls (e of Slileg Lilats
u‘}a.u) 6)“3)-1 0y ‘_gl.tbol.? Q,,m\ Lgo..\.:.:oooti’.\.} o Yooo 9 YO+ Voo Neve Ve B Lng)él.g )
D30 oty el S B E 5 Syt (Sedis B 85 S5, ¢ seeiny ) ST e gl pa3 Lo
ol Bl Sl STy Bl 5l o nKais jsb 4y bol> 5l alols rals b s canid jhas 5 slbosgass oS
ol yden ol 5l (13,5 Aol L g peS baol>  SGop jo jlas o5 sbeosgione Cawg (mSe pn losls LS
)‘ L;b 6J-A-A“-A-A-MJ )JsLAJ )‘ C)DL......\A ijs (_gl.ﬁob‘é 9 QS"M Sladlas u.\S)J )‘ Juol? csl:u c).......\...s o
ol el o )bloee b 4Bl oldl glag i b pleangy 0 caniig d LB oST15 5 S s sl


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

149 VEe e 5l o oyled eiie Jlo o ae bl olad Llow a8

&bw

SSS g sboy Glas w5l oslainl b jglas clds cantiigyd il oe ITAT | clede Land g oo ¢ oyl
AE=EY -OOYF oo sj0,) 4ol o Lo/ 4> DINSAR

Sloly pmiw Sl SaST 5l eolaiul b oy 3 s iy B asdllas AYAY sgans 0,0] (Somge 0] tdansi ( goex

s J}.‘Q Lngu,.:j) )| oolawl l; 6)l$‘) J.JjLa.x G:Lo) S )JLJ" AYa ‘5.\[“»)5) L..:]d.n (S gwgR ‘)b) ‘ul.wl.w Suew ‘G?«bb
(S I i yaid g pole dy i (1938 Cusd Sy 8 F i emns 40 (PS) edls slhoasS STy 5 (SBAS) oligS e

ANV-20 (P
9 LQ)L\." W Oy Mj)ﬁ oy AV o ‘QSGYB ‘L«é}ay& 332 LS)S'“‘J ?Lé) S soé‘)' Oy ‘)_ﬂ.v.’> ‘6:5)
i gblio Ll el (plin b 155,50 & axlllae) ST slo cubo o o] 5 bb (5elshp0st; V355

YV-YA(YE) £
U5 5 5 sl s lid aussr Jelos ATAA l dr oYy Ly ¢y 0,5t 1) dms c0dl) Ly Sy (IS

3955 b 169,90 aslllas) aaleds 35 g, 5l eolaiwl b ladlleg )8 ,kas sanaigy AV L(goesme 50t e (5 0
AN (N8 oo Slble Slble las fdos 4 i ((yuioli— Sn]

NO-03 (D)0 oS (5islod 08 (sloipgsy i Cevs 5o Sl (i oS b a8

(ST J.>L\J )‘ oolawl l; ‘1,5 Cd WMMJBJS aslllas .1YVAAQ 61[..0) JAQ”y‘ (SAPAIO 0B (Ggwgo ‘).b) ‘|]m) 4u>l>
TOAYON OVOIYR e gl deliliad szl (Su39ls855 )00 slaTis 5 ),

AV L Glaes o e oDl Lo, ( oolo Lo jogame o5 b durw (S b Lo, iz ol Slgzaamme tla g0 >
o) p3le i Sl S Sandge bl 5 (g loly (i IS g, Sl eslinul b o Ridie ceniiis b Slej (g el
AVEN 0 (AP)YY

Ag,s Cadldy 51 LBU Hliews Tulbd Cuniiis B (gaindigy VAL Sy Lo jogeme o SluegS Lo jupes Lo, ( S glans
WO O WY olwl o 5 sylol 4 Sentinel- A Lslas 5 5)loly (i 315 oSS olaiul b e sl
AAY

o 4 (D-INSAR) (g b, o J3I05 (g, SaS a5 (o) Cannidy d aiald g lie yund AFAY deze (LS a5,
NY-00 :(YONE las iolol 5 si, dolip 4 s . o\o o35

b Losl oats Jolowi g 5o gy slis 2 poaliad 5 et Sulis Cennig 8 7S YA ol o Bois oo (ol yole
AYANYYUAYIVY o) pole ole dolilas GPS Slaalice jl Jol> oleals ol 5l eolatu!

ol zaw 8l S50 e Gy B S, (g0 g AVAS L6 0 Lo jues (gierme Sl pl o 5000 «50)) j5 Jle
Wl syl sl (pwdigo 5 pole d i (Jud ) Saod 163,90 axdllas) (556 (il dlades Jdog o 5l ooliiwl b (o) )
ARSATAHUR VAR

Cenitig B liae p sy ol Cdl 5 Sbyl VYA HLsaiss; e« o29,5 M o) LBbuS dam £ 5 (5 daeo
FYYa-via:(V\Y)YA ms::[:j/}o Io}&: dolilasd .05)5 S aalllas 3,90 639350 Sentinel-\ 6)‘o|) l..ijLaA' )‘ oolawl b
i JF105 Sl eslal b fae ) g 3 Judos (VYRR) L SLo, S5 o )T wlo copallsles dons ¢l (s0l50
Shblro (olas flo 4pid (O VAt dilaie 163,50 aslllae) (Syegim 5 SESSg) slacly Sldlbl ()b,
AYENOY (V)Y (oo


http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-15 ]

[ DOI: 10.52547/jsa¢h.8.3.187 ]

et S35 2 610 0 slool 1 Yo

Chen, B.; H. Gong, Y. Chen, X. Li, C. Zhou, K. Lei, X. Zhao, L. Duan, and X. Zhao. Y'Y+, Land
subsidence and its relation with groundwater aquifers in Beijing Plain of China. Science of the Total
Environment, Y¥e: YY)V https://doi.org/) +») « Y V/j.scitotenv. Y« Y+, VA

Corbau, C.; U. Simeoni, C. Zoccarato, G. Mantovani, and P. Teatini. Y+)4. Coupling land use evolution
and subsidence in the Po Delta, Italy: Revising the past occurrence and prospecting the future
management challenges. Science of the Total Environment, 1€Y11 Y A
https://doi.org/) +, Y+ Y1/j.scitotenv. Y « YA, 1), ) « ¢

Ezquerro, P.; G. Herrera, M. Marchamalo, R. Tomas, M. Béjar-Pizarro, and R. Martinez. Y+ )¢, A quasi-
elastic aquifer deformational behavior: Madrid aquifer case study. Journal of Hydrolology, ©Y4:1Y4Y—
VY« € https://doi.org/Y +5 Y YV jjhydrol. Y« Y €, A, €

Gong, H.; Y. Pan, L. Zheng, X. Li, L. Zhu, C. Zhang, and C. Zhou. Y+ YA, Long-term groundwater storage
changes and land subsidence development in the North China Plain (Y4Y)-Y+)e), Hydrogeology
Journal, Y1(2): YEVYV-Y €YV https://doi.org/Y «5) « +V/S) v v £0- YA YRALE

Haghshenas Haghighi, MH.; and M. Motagh. Y+)4. Ground surface response to continuous compaction
of aquifer system in Tehran, Iran: Results from a long-term multi-sensor InSAR analysis. Remote Sensing
of Environment, YYY: ev¢-oo. https://doi.org/) «») Y /jrse.Y YA, 00 Y

Hoffmann, J.; DL. Galloway, and HA. Zebker. Y+ Y. Inverse modeling of interbed storage parameters
using land subsidence observations, Antelope Valley, California. Water Resources Research, Y4(Y):) +¥),
https://doi.org/) +,) +Y4/Y+ AWR 2V YOY

Luo, Q.; D. Perissin, Y. Zhang, and Y. Jia. Y+ ¢, L-and X-band multi-temporal InSAR analysis of Tianjin
subsidence. Remote Sensing, 1(%): Ya¥Y-v4e) https://doi.org/) «, ¥+ /rs1+AVAYY

Shi, X.; C. Yang, L. Zhang, H. Jiang, M. Liao, L. Zhang, and X. Liu. Y+ 4. Mapping and characterizing
displacements of active loess slopes along the upstream Yellow River with multi-temporal InSAR
datasets. Science of the Total Environment, TY&:Y oYY o
https://doi.org/Y +,) + Y1/j.scitotenv. Y+ 14, £,) £

Sun, H.; Q. Zhang, C. Zhao, C. Yang, Q. Sun, and W. Chen. Y+ V. Monitoring land subsidence in the
southern part of the lower Liaohe plain, China with a multi-track PS-InSAR technique. Remote Sensing of
Environment, YAA: YY-At https://doi.org/Y «5) + Y /jrse Y« YT, 1,0 YY

Van Engelenburg, J.; R. Hueting, S. Rijpkema, AJ. Teuling, R. Uijlenhoet, and F. Ludwig. Y+)A. Impact
of changes in groundwater extractions and climate change on groundwater-dependent ecosystems in a
complex hydrogeological setting. Water Resources Management, YY()): Yoq-YvY,
https://doi.org/) +5) + « V/SI Y YT A VY AL ALY

Xing, L.; L. Huang, Y. Yang, J. Xu, W. Zhang, G. Chi, and X. Hou. Y+YA, The blocking effect of clay in
groundwater systems: a case study in an inland plain area. International Journal of Environmental
Research and Public Health, Ye(3): YA 1, https://doi.org/) +,YY4 +JijerphYe « 4YAN

Zamanirad, M.; H. Sedghi, A. Sarraf, A. Saremi, and P. Rezaee. Y+YA. Potential impacts of climate
change on groundwater levels on the Kerdi-Shirazi plain, Iran. Environmental Earth Sciences, YY()):
£Vo, https://doi_org/\ Y edY/gIYIToo YALYo ALY


https://doi.org/10.1016/j.scitotenv.2020.139111
https://doi.org/10.1016/j.scitotenv.2018.11.104
https://doi.org/10.1016/j.jhydrol.2014.08.040
https://doi.org/10.1007/s10040-018-1768-4
https://doi.org/10.1016/j.rse.2018.11.003
https://doi.org/10.1029/2001WR001252
https://doi.org/10.3390/rs6097933
https://doi.org/10.1016/j.scitotenv.2019.04.140
https://doi.org/10.1016/j.rse.2016.10.037
https://doi.org/10.1007/s11269-017-1808-1
https://doi.org/10.3390/ijerph15091816
https://doi.org/10.1007/s12665-018-7585-1
http://dx.doi.org/10.52547/jsaeh.8.3.187
https://ndea10.khu.ac.ir/jsaeh/article-1-3214-fa.html
http://www.tcpdf.org

