[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

REXR! dL?.,.,.oUcY a)wur@ducdk?uﬁﬂjlabu&www_}&;

V48 — WA Clis

29bad 31 0ol b ¢yloabwidd dilain O g i g3 o O gk Wig y (w3 39

R\ ST R ST S P S FRC OV L] LW SV T gT Ol yoe 0asliils Ll f‘fo,h.n Ry T
s ) buzo g «,aT Ol poe 0SLEGIS (mn ) Jasmo (cwdigeo wl | wliclsylS w,ﬁ owild ¢ 6,5l > Lo

Ol pl el e ¢ ity S PYCVA K
VE VOV ol oy NM K TRR WA RV [ P PG| PR

onS

4 Ao oyl oiloads &8lg maddl juud 3 Sz Glalo S il Coxd Wl 45 0091 e 30 pie o @l Ao I oy
b 4 dS s aw b 55 olhwile Ll 53 &Bly el dilie G 9 Gy Giubey b Oy 1 oaldl O1ST cawy 2
A g B-Cawasd goe,lgnle (oMo (995 olo 4 bgyyo i glai ¢ jglaso (pud .l 0uls S I 33 590 ol y 31 piziaw 31 oolasw!
Al 0310y ozl &yl 58S o paily 30 ERAS ssimivw 5lgd slod Jguammo glaodls cpizmon g Yo¥) G144 Jboj o3l 50
a9k 4 (Rrg3 ol 50 015 )1 (o g dlne 3590 (o) 390 dllie slgr Glod g By by Tl g Lod pliee U
3 Wosls wig) (23l gl g (S Judbgy o Jlo i gl (p5L3) NDSI (a5ls 51 s 9 Syt 3l oanbay Tobaw (ansils
S oo 1 s ol &)l J5 o5 alolis 10 LISy 5 S o gyl g5 ool JIWS—ye (39037 3 LIS o i
ol ol o2Bly cWodls by by ol @YU bl 1 oLad 45 )00 oY) Jlo 10 woyd AR LIS cupd 3 auoyo AF
QLA Ak aw Job 30 Lod (gl 30 1.0 19505 (il 381 ousdd yLi oy g 8390 Sloj 03 (b 30 Gudizi (] 3O ool Cawy
P95 obo 5o loodw i gy Jlxsy fu 9 B gy edaw a5 add 0 LS o lo Lol 0 0oy A0 (5,l0 Sro b Ho
Ngy ol oty Yo Jlu )0 290 poahs TV 4 souoyo Ar ials LA Jlu )0 200 pioghs VTV Hlade 31 (210,53 )
&IOS g 0 Hlobiao Ao Wigy suidd (LS a5 s wy g JI0SS - 0 uﬁ"’)i b 35 095 olo OB sidigy b Ol pundy
0)90 b o adkino (pl fu g By mhw ol g Lo gyl sasmo )Lis gl () (U5 jeb 4 .abl o woyd Qe B A
ol O e sl su2 g oul )0 allie cnl b Jlx (xy03 Jlg) Wiy 4slol 5wl s axillae 3550 (g Lol
RUW] Py LT B bl o § duxo § Cowd

Email: h_motiei@sbu.ac.ir R [ SOCUNTC I


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

YA ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

doddo
Gblis ;o (e bz ol @lie canl 5 (e Cundy p &5 cul Slhlas 5l el Sl 5 Sz Gl
&l st Ui Glgre a4 bl L(IPCC, Yo YY) wil oo o st Ol Jb j0 Sis aed § Sis
o8l Dl als lge ]y bl plgoe a5 s)gb a4 aiten eles (ool Dl 4 Dol 08
Vb e b oS S lse 1 iy ool e s ialeyT s 4 43 sle 4 3 950k
O olpl )0 sezge b sla sy mhw 4> 51 (Wang et al., Y+Y); Di Tullio, et al., Y+YA) cdl oS
P bl nl 5385 18 s 4 Ll anlioe olox 4 52l (bl 5 (2l 610588 51 ()l S
OF O Sliis) o)l cuedl bap] dadllas (Sid da 5 S alsp 5 ol byld 5 oml ldl i
b)ls Glez 50 By 958 5 (55)9laS (Galdl O (ali 50 (coge o G 9 B 09D b o)Ll 45 jshailen
ke S 55 s ol sl 8 45 853 (gn it i oz S 38 5 Sl Gl Rl
0391 ;3| sladls jo sy lacdlew 58y (¥ o] a5 wigh alS o Sas e e g Gl
5 oUs s bt 45iS 50 Y18 Jlo lados iz Yo Y+ Jlo L Jlio olsie 4 Wilson et al.) (Y+) 3ol
Olelid )57 g 009y bl ol sladlz w90 5 Lo Gralidl 51 G50 lnl )0 Jliman 5l ade> VAT Jlo O
slodlon 58 Jlatol ooy sy o 5 3blie ol (sl5e (slos il Js & el 5 WS e (i s
e bl e sleosls sy ol pls (OYAR (Lol 5 5905 « Wangehuk et al,. Y+ YY) ool giolid8l Jloes

(Scherler et al., sitwa (55,0 ool ;o O b wlie g O min ©lp 057 » ol S5 @8l
YY)

Sz 5 laihie ©j50 @ Ol a3 wllgie 5 Soles Sl @8l Sl 4 S b sladlr
Wrbae Dl pass wiile W8 (oo )13 ooliitul 590 by Jlady Cundy oy p Sl ok slaylil WIS 56
HUaNg et 5,5 oolitl (glolsale ,25las 5| g5 ce o yiol )l ol odlion (gl 45 o Jlowiy o5 1o et yoo g Ceslins
al) (Y-

Sl S gy 5l eslital g o0 ) oy SlpesS (o) p slp 095 U a5 a8 b, 5l (S
2 Bble (pl bass aSol a4 azg b g, opl 5l oolawl a5 ol solatul adsgl slaosls 5 oledbl 5 )5laax
by e doosls (pl izmen .ol Jlgdo g polej 9 aiep sl wites joullcas § (SliwnsS 50w (Slg
a8 ;0 gliie (red 4 ABL (o) 390 ailaie J5 sln (295 canles g oed & wiis (o> bk iz 4
A Gz 4z 950 doladn Slpss o) 6l Gy crl 5l eslitul )95 ol 5l i (6551985 08, L 3
OYAF (5,25 g 00ljoines) Col 48,5

9 Sesl pdy Sl oy 4 Sloy sy slodelod 5 4320 5l g ke 90 oy 5 Gromias 5 eslatul b ol
25 3y 41 Olsiicn & el 48 S ool 550 51 romins ) oslitl b L Jlay gy die) o goasie Slalllas
0,5 o,La|

oz ol las il g w3l I G sla ey w4 (Carrivick etal., YoYY) S 5 Sog )8
A anlys mals o YYee Jlo bl 5l am g Gialidl Yo0e Jlo b bl cnl Cows oml le azl,o
3,90 slojlgnle yglas 5l oolaiwl b1, jlasd adlaie sl Jlxon  oigy o (Tielidze etal., Y+ YY) | )Sen o jouls


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VEY Ll Vo lods s Jlo o oo Dl jbloee olad oo oy s AN

St jo ddlaie cpl lop glod oYY B Yeer Slojyojb jo ols las oyl imgh ams .aisls H1 8wy
ol sl colie 5 col ails LaalS Wy oy Joad )3 )b liee pizeen g a8l Gl Ll
ol 4Bl 1alS w0 gl S VY dalllas 050 loy o Job jo 55 dalais

)JjLa_v )| oolawl Lv O )| Gﬂ.]ol...n GLQJbOD TS WS ub.»...u oy L (Wang et al., Y "‘\) u‘)m 9 &‘3
Ol o YooY B Y Slojosl o lsn sles ols oylid Ul rags 5l Jol> guls auisls , cavad o)lsale
5 Bl el ails jalS mpeyiegh s YYFY (gl o5b cpl o b ) colas ol Js a
wor YOOAENAYY Sy ol o 1) Wles )¢ o Jly colus &l oo Patel) (et al, YY) ] Sen
5 BaS ailoads Colus )0 g0 yiegl S WYY ialS jlao gloj o3l ol jo o Jlxdu ol ols las a5 .ais S
aihio ,o ol 5l Jol> by, 5 o sy ©gd 5 @8l s Ol o, & Khadka et) (al., Y2V £ Sen
g ails (ioli8l adlaie cpl )0 Led (ol foss Jloo a4 aS ols oylid byl regh ol axisl y Wles iSguin
LdZhaoetal, Y+ V&) | Ken g ol5 .claidly iol38l laacl Jad jo By gd 31 o0 SUls, Jdo fen &
o3b yo soluw Jrals by by cpl dcgesme a8l )0 Vo0 Jlo b Wles ogSasls; sla Jwdy (L3, oo (i
Oen g4 igd oo by Ol s (50 due O Lol el pimad 53S0 an,m5 |y (00,0 YO B YY
5 030,5 cwyp |y YT slo by ©d 5l 2o by Ol mlaw ol e ooy ,o (Berthieretal., Y-V +)
s Ol Jlo jo pie e VY (Jlo jo 0 by ol ez (xS eghS Fro ralS b a8 Sos, 4l opl 4
Al g oS, BB jo iy vy owyp 4 (Matulla et al, Y+ %) o Sen ¢ Yoo ool oo ialydl KLY
ol TV e e Jlo 5 Jlse ol 51 8 e e 45 Jlay ol ol 3, & arg b asd S
Slojlgale polal SaS L g sloJlxse o )l (g9, ,» Racoviteanu) (et al.,, Y+ A Ken o gltge5T,
4o ddbaie (pl sla Jlxsn g 00gs il a gl Yo o3l ol o dilaie pl (gler (gloo olo lid dses Lase S S
cloads Colus als o (YooY B VAV L) dslllas 850 Sy o3L

0l r:l.?u‘ 6‘0)‘5.QLA 9 QS"}Q )JaL»a.: )l oolarul L: 9 )99 )‘ W 4\.1.»....45 A A L))‘ o u7_;L’JUa.¢ % U‘)"‘ o
:b; o)l.w‘).:) o)‘ymu|yddl4>01)|45w‘

U"‘ C"L” as wlaf ‘5:‘5.6 Lg)b).guuic )‘ oolawl L: °55WJ‘C Jl?t.?u R L «((\f- ) s_j uLO.*.Q.?U Ani g0
5 Jlo jo e il YY #5 L VA B AYA. L 5l adhaie opl sl Jlry culs hawgie ol (lis jiagh
Fo b, VY o8 leil b ogy oo jlasl o Jlwdy cpl oS o faakee V¥ o> Clial b g conl oS >
258,8 aallle 1y 058 ple e eldl s SISOV F+ ) ol)fSam 5 aban 35,0 o 51 Jlrs ool o oy
sle ans bbjo adhio (pl 5L mals g Lo yioli8l el o8l s ol las oyl Opgh 3l Jol s 4
ool ols lis gl oS sy 0sS ple sl Jlosy aildle &S > (5 Sojlul 4 (VYAA) lay .ol oals aindS
L Jlrple b ster o] Coand 5058 5 aits (b g8 Sl 40 g5 & eldl (s 0,8 oo & o Jls
Hou Joy Sless (1Y) S 5 (g8 .l &S > o 0 0y cods Sz 0 5 YV wldle ce
6L®JL~.} D S JL‘?L?U w‘ Coluo 4 ..\...d)f Al 9 ¥R ‘) Cwr] o)‘ﬁ.mLo ).'sl.»aa )I oolazl Ls ..\.sﬁLoé

alas 1 090 79,5 5l (GBb Oyl o a4 puizmen g e b p)5 (9 DYy LRelS s 4 allds


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VAY ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

5ooliiwl bogSs 5 lu s Jldu iagh ;0 (VYAA) oL Ken g olo, ol oogr SialS 4 g, cwigles ylaiass]
Sl S g slolgale polas jl coliiwl aS sls lis Ul iagh ams g ools 1,8 anllae )90 1) 590 5l Liowiw
Leslodgy die Lo Jlxs (o Sl (058, W) Joe 5 290

Sl adgl o3ly ook olaws Als 9 6Tk el i 9 B g el SlisS (o) 2 4 Bgye Slalllas
Oboy Wlgt &5 (grie (092 wytws )d Gulply aas (LIBH, Jod 5 s lej Sae Wl oo I cul &5
alolis G aS 0 ls 86 il &)1 565 dilelus calin ol 51 (S5 a5 0,10 Conl s S | bosls ol osls
Slp el g (Jiitw wawad i olaodizin g elgale 5l cwbio gl sllo g conl Gy e
aleles ol S b oplnly ol ools 5l @l az @Sl & b wloles ol ,o Wosls 3ls s Julos
S5 3 el 5 oy 5 Jgene slaisisy & o (6008 ey e 5 1, asls 31 ol wr lyis
QG el Gl 565 ailels sl solasu] a0 (goaxine Sliass 3 sl Jle b .(Tamiminia et al., YY)
355 081 15 3,50 & i o sl 4285 ploni Ua oy i il jslito

o Jlad o iz Ul adhis gle Jxy o colue g Lo ol s (Banerjee etal., Y+ YY) ol Kan 5 o> b
3,90 oy o3l pl jo ol Hlad mls W0, cwyp Iy VeV B Yere ol jo il & I8 wilol o
ool il 4 gy plne b o Las 5 2l Lo Sl (ol e oo

9d 5l Jols> Sl (6 S ojlail ISl sentinel-) yqlas 51 ool b (Liang et al., Y+ YY) 1 ISen 5 SSLJ
S5 Las zls g wa,S sy YOV B YN0 Jlo 5l sl &) U5 ailoles ;o 1) wgiz b sla Jlowsy Gy
bl sl 0lsmle (ol 51 s oo 5 02 calio ailols (sl 45 00 w3 By e sy Syt 0l0le al yyglas
Coluo (o) o @ el &)l J565 alols jo (Huang etal., Y+ YY) o Kan 3 Sils 0,5 oolatwl 30 Ko Jlowoy
Sl sy colus a5 ols lad asead g aSloy, YoVA UV Sloj o5l j0 Lles slaogSars, slo Jlowsx
Zhang etal.,) o )Ken 5 Sl .conlosg juals b jo asllas 0,90 Sloj o3b ol o lewsl fad jo 3blis oyl
ool L YeYe B Yerr o3l 0 1) iz 5iS sla by ) oolasd corlus 5 By idigy lpss (Y21
Jbsu colun ols las oyl iegh guls sl J18 cwyp 0550 crzml &)l 565 ailolus ,0 usoge pglas
ool aols malS 0o 3 YO e g VoYY B Y e slo Jlo b oo,b adg>

oy 5 08,5 okl |y lojfsabe nolas Gl 5 el waTyd comml &l J55T a4l 4 25 b
Colue dnle 5 glulid jo al &)l U568 albele LS Glie swyp 4 Gidgh ol jo Il supisn
v Sless &g, VoYY B VA Sy o3b jo cimgh ol 5o sk opl a4 ol oad aBlo y By idig

oy O)ee uw‘ u)| Jf; FH I W ) S dLmo)b.bLo )JsLa.» )‘ O\)LOMAJ‘L)uLQa.LAM o ddlaie JJ.» Wy

Dy o0 558

y.Google Earth Engine


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VE) bl Vo lads ugd Jlo o b ol bls oliad Llos 423 \AY

S gy g ool

axdllo 5590 (2 Ldli> gpods o
Ohisle sl 53 dilate cnl el ladke 58 SlianS dilite alllae 3,90 sy dibate (5o ool 5
Cosdye ;5 adly s gl 51 e FAD il L osSle oy alh oy wily 5 conlais S L5 s DS s
g s JKB (O JKE) b wgmime ol gl egd i By BT Oy Jled YFTYY I LLdae
3O e Veee YL ald Vee sl i g e Fooe 5l Gl elas )l L ald O oS conl slaseS 4 anl ol slagaads

OYAY o2 5 255 Gl 8,18 3929 4l o]

Oy sle Ol

< .
AU B IFARA'B I'AS

TRty

B Shey e
Google Earth Engine ;! &)l J5¢5 aibolw -

o ool 5 sob; wa el 5 06,0455 sl 45 el (6l Slnlne 5 oy (e el ) S ailels
S 1 Loy g el e sloodls (8310 L3310 Fing sls ol ol (Mutanga & Lalit, ¥+)3) el s
Amani et) oS oo w3 1) 590 5l o laosls a4 K] cw i Gl g ol gilail ol Yo v e Jlo jo J565
(@l Y.
5 b Cash, ol gl colae anle ] mlie Sledbl il & ol e dblo ol @looplS |
alolw u)‘ L’ .0)5 o)L;’sI ‘f‘)‘ 6ﬁ)U g_)l).u.:ﬁ u._é).g JOL!A s_j ‘A_éﬁ G u_‘é).g W}J ‘le._» uu)lJ “fda.w)_v)
6‘0)‘9.&«0 5[«:)09]4‘0446) 50;&0»)[.:)(5:[@)5(5:&&&&9)&_:)&[)‘ wayjdlal.wﬁl.ou

Slasles Jole i p siow sbo)lpl (Irshad et al., YY) oo 0529 wiil oo 5oL px> ‘_g‘)b as


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VAY ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

Ozl @)l 565 allele aiile sailoals 2k Lol (8 pasd 4 5L e g e slaosls 3ls sl ]
S sl pyaily o aas el Gl 56 aes &l el aoeis e 9 510 1) Wools Wilgs o a8
) oode S 018 90 5l ioiw sloosls dsgame as )8 03T cw s ISl (91 ol,8 b aS Cewl (s
05 4 (o5 98 b (API) S5l 1 (s s asbie Ly S b 51 oS Ao () 9 035 e lyas
JS8) 8l (o s el &) J565 4 g (e (olad dnagi buzme S5 g gl b g S Sl gl sla

(Gorelick etal., YV \Fev (] 1San g 0050 ol 3) (¥

Google EarthEngine @ search piaces and datases em O
Y W= T 1=

126 //Map.addLayer(landsatSeries5) -
127 print(

128 ui.Chart.image.series(landsatSeriesS, geometry, ee.Reducer.sum(), Sy iy e

129 30, 'system:time_start') !
130 ~ .setOptions({ 400

131 title: 'Ldw o 5"

e
132 VvAxis:{title:'area (km2)'},

133 hAxis:{title: 'time'}, g :
134 trendlines: {0:{color: 'red'}}, s :
135 UineMidth:1, g )
136 series:{0:{color: '00ceb9'}} Y I\ " :
137 } - T —AA .
5] s Din Kola
W 9 A~ w B Geometryimports Layers Map sateliite
uly Kordichal
JlapsS
& ra
Vashteh  7arabad Kelardasht 59 ] L4
() Ul i) [P Barkan
- A Heyrat Veysar
Diin  Moallem oHs Marzanabad > % 5 Kodir
RIS elayeh u Sar Sy
Kan']\alabad QNS plao Blx Salaj Anb; S
Ul Jles
Koushke dasht "'f:'eci"" Pul )
Caasd )9S 'S¢ Kojur
Lashak E
Say
Chetan
[59] ey Peydeh
o3 v
K
Mir @
o
Naryan Minak
Caspian ol SR Slas s
Industrial Jodtan Qs o oz yuen lade
Town Taleqan Oliwg> » v
Cirsiavatisd Zidashte . dalil. "

el & )| U555 ilolus 33 415 Lawmo 5 axdllae 3 )30 00500 ¥ S
o olg0le yolad -

O SYsb ejlaale cnl puslal o cosla Jlormy Dl adllle gl cote SMD] aie Cesid (55 sl lgale
it s ] s s oo Jale (6 pms ) b 4 45 jphailen 0 1) (58 B VAYY Lo 5 oo ey
b Gl Sl wig) da Jlxsy gy sl srlie mte sy Vo (G0 SS& 508 5 w039, VP sl
ozl Ol U5 alleles 5l oolainl 990 Cawadd ojlgale polal iogh cpl yo .(Guoetal, Y+YV) ail o g

Ll oal 351
ly g ad Jlosl sopo Vel pmaS b iy s ol (B il haws arlme <l I Gliabl jshais 4
Soydid Jlosl 51 Gy o ooliial (63Mee (95 ole a3 Lo piglad 5l e Jad By 2l d92g pas 5l liebl

A LS"?‘)B alolws UJ‘)\) \“&5 V7O )..\fawé)l.:‘Aja ] o)‘ﬁ.ml.atb.‘ay).o).s}oa; A\ ‘o..u)fo


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VEY Ll Vo lods s Jlo o oo Dl jbloee olad oo oy s YAD

oledbl 5l n gy -

(NDSI) & 51 Gidigy soud Jloyi (ol pslis v/
) B =) 5o NDSI polie 0,5 0 41,8 oolatul 5550 TolisS zae 30,8 ygole g ' s b sl Lasli ol jo
bl oamoplas +) a4 ooy polie g By ygas bl cauns lis jao a4 SGoj b g e polae a5 ol
ol Al LB Y alaly 3ol 5 .l By glylo

NDSI = IEGREE:-;: —SWIR) o
(GREEN +5WIR)

JIS= 0 ¢y305T L ool wigy (abijyl v
5l VAV0 Jlo o Kendall lawgs o 9 003,5 &1,1 (V9£0) Mann lawgs ol JlasS= cpo (5 5l,L0 (905!
0oLl (sliblyn 5 (So3elg 0 Slacs s dg) S9lSTy 50 03, g Jolie jsbas (b9 cnl 5l 28l axwgs
Ao Bt anlos Sles a Gloj Sl gy sy pshate & )bl e Loty 5 (S Olse a5 58 o0
Loosls (5 m 50 Wigy 3925 sline 4 Sy (5,3 5 3,00 Vo laosls ;5 aig, 92y pas 5 (05 (Bolai 2 (y3051 (i

sl e

— o S el b s ylel g, 3l canlllan 8590 dilate Lo g g g B p ey W) alulid jelate 4 2mgh cnl 5o
Ly IS po oyl el 42,5 bl MiNitah 13l 5 Loy 15 0051 ) dsmslons 5 sl 0 osliias] IS’
Dgb g0 iy 25 ¥ alolee llae S o)Ll Chy ya
5= E:;%E;}=k+15§n{:xj — xy) )
05....)‘5@ Ml?tnv A.EJ‘) LB"LE'A Sedle &’L’ u..m ! 4)9—0.: o)l\.\.:‘ n 9 AW w).o u‘).».AXk 9 Xj Ui o as
+1  if (x;—x,) >0
sgn(x) =40 if (xj- —xk) =0 ()
—1 if (x;—x) <0
Wigh oo drwle 0 5 ¥ Laily) sillas Jlae lymuil 5 (1 S0he oo g

E(5)=0 (%)

i = u(u—l}(w+5}—3:1:[-(:'—1}(2“5} (d)

sl dsles 5 8 alal) 3ab 55 Z olel oo Cules o

=1 .
Ni73e) ifs>=0
z=40 if s=0 ()
z+1 .
¥ ifs=<0
'.(GREEN)
" (SWIR)


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

VAP ailoo sl e 10 (ot 0,50 (6 s )5 30 508 Sl (6 2yt

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

slime 4 il 55,5 szz SHEL ok a5 50 50 .l (5,10 e oy SZ:rfzﬁoLb;o FRVERIEN AN R PR

el Jau\? B IR )50 LS)‘QL"‘M C_la‘u e Jﬁj) S99
Gobme vy wlul p Jlog @3ef Z polie Jguxr N Jguar

(1) 10 S0 v yo Zay,
A 1.YA
q. \.7¥
AT AR V4
a4 Y.0MN

ol &)l 565l ooliinl b Iga slod (Gloj Gy (owyp -
oolatul sl &)l 568 aloles jo ERASY (5,90 51 i loools 5l dilaie pl 4o lsa sloo awlze sy
a0 hgie Jyame walllas 590 550 5 Sloj o5l sl g oz (nl pslal Sle3 13 Ll jslaie ol ey o
5 Ol (Sloj 5 sl3ged 5 dmlone Ao slod (:Sloo 5 00t QL Tope) s S (50 99 3 Igp 2>

A
0dls Hlewds o adhie sl Jlxsy By mlaw (ils (ralS 4 jovie a5 adhie glos Sl s ol las gl
Sy Gy Jloges wilate (ol p Sl Gale)S SlSE SLI Gl casad o)lsale pglat 5,5 )15 51 S
LVt b9 sl 3l pledwcss adhin (0 sy zaw 51 600 ¥ aold )0 Tsa glos a¥le .55k

sl ol ools HLas VIS jo Jloged ol oS dol Sy ezl &l 58S alels 51 oolal

a5 Al (oo St e b Sl JLo Y Job o adlaie cnl len sles ralidl eases (lis Ol s ST )
982 9 S wed Mgy Rl Wlsiee g 0o ey lale)S Il (Bl bl b ailes Lo )8l ()
Ak ge balad aihais (nl slo b glaw 5 e (Rl Grisren

y =0.0531x - 94.677

(°c) L
COCOOOOORFNNLOL
OQOUIOU1I0OU1IOUTIOUTIO0U1IO

PRPERPRPRPRPRERPRERPRERPERENNNNNNNININNNININDNDNINNDNDNDN
@LOLO@(D(DLOLO(D(DOOOOSOOOOOOOOOOOOOOO
OOOOOVOVOVOVOVOVWOOOOO OOOORRFRRRPRPRPERPRPEE
OFRFNWAUUIONOOOORNWAUIONOOOORNWAUOIOINO WO

Lok ci’ adlaino glad (slod Ol o Hlogas .Y JSCh

C

) .Fifth generation European Center for Medium-Range Weather Forcast Reanalysis
Y. Mean_Ym_air_temperature


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VEY Ll Vo lods s Jlo o oo Dl jbloee olad oo oy s YAY

38 samal ey i 5 ol bl Gladucss dalaie slgn sloo Gboy s sl IS =0 B9, mnd (o)
Jlais! L adlaie ol aVlo slon (sloo prie (gl 09 oo sadlive « polio opl a4y az g5 b .ol oo 00,91 Jgo

g e T PR P E NP SIPR WP VA
Oloabs i ddbiie 4w gl uslo Bodls (595 y» JIWS— w0 3031 oLl .Y Jgus

p-value Z oL JUH anlllas 350 ailaie

ceee oYY Y.0 Lo Olerdwcss azlais

6wa5) )| U""?) 99 u.a‘ A eolaw! (KC) blS w,@ 9 (OA) L';lS Cono )‘ M?)“ L)"‘ CJL.’ (T Cono t.g‘)"
J5 sloawy o et U gy ile Lol el ol pox 5l (IS Coro g, it gl oo Ll o (g0 )8
(St 5 az o glmesls s nfly 515 o (A dlal)) LIS s 5 ] e ey ¥ bl Bollae s S

iy pe

U‘H—HEFL_} (V)
Sisj e

Ke=mnX5a — ?=1T_ i=1515] (M)

el (Bolai o)lae g a0y 38l Jleix] Jilde ;o oo ool
sl e slass 1 oads ganadl ) slo Sy E9—azmo Stotal o Sy 5 Slaxi N Laylgy ol o aS
a5 (YA LSar 5 (69,d) Cnl | g 3l slails ggamma S d @y, slacil> ga0ome Sio i Ll
J=B oo 0 AD JBlas e L LK oo g (SScoro slojlsale pglar jloads zl5unl sloais o A5 4k

Ol @)l J595 dilolw jo By Jioligy b dswlmo (09 -
5 23,5 Sy3 el &)l U5 ailals 5 end 55 Jlej o3 sl ] 039,08 sl iagly ol
B Bble SES& Gl 0sd amie (Sp Gibe U ab JLel NDSI (a3ls polas (ol plod (55, 2 up
4 By phde gl Gble Coles ;0 g ad i Sl 090 ailtul a> Uas g aw Ghy) 4 By G bl
V polie g onii oty akb gblie + polie Solo ol o 45 0b aB,F 2epF ) g ¢ gyl Sele S50

Jo s, G by, el eais Lis Error! Reference source not found. .og 3y ids ble Slis

il e el &, JSS


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

YAA ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

- o
)-13[-47 ‘JBU‘J )'lBL“"’ ‘331"‘3
ERAS
G 0 JI j.kLa
l S)se iR
o il Joc! —
S)8e e PR 2y A k3 s £Ls \]/
dallla A o 2l sl
mean 2m_ air
temperature
v 7
NDSI aciloes
: Credbs duiloes
Al gles
G hedies 0SSl \l,
s s 4 (nslS oo
g 42 )
[Fej 0 e o \E
Gy ety
P
s el IR

Tl i g T 0
Olesbw e adliin j0 By by o Sloj Gyw (wyp

Ol 50 sl ole ay S (555 mdly Sjgam |y Dliess o5 (95 ole B g B by St oy Gl
L 5 (315 ,0) gl () Ay aisle sans sla ole yo a5 55y ol obo oyl bl e s 8 el s o oLt
odpwy yho & plo Jlo o S g adls By e Bl b 5l plas sl o jlsale pglal (o ) el
53 9 Sl oo dill aalllas 390 Sloj 03l 50 (595 ole 4y bgaye B ibigy grhaw SlpsS @l Jeoz o o
Y 55 o ole jo 05 oo cdalice a5 e ylen .l ool 00,91 LBy gy Corlue 4 by yo Jloges O JSK
& FegkS WYY g0 51 aS g5k el aidly ol s adbaie (nl 7 5 S Sidgy colis ol Lo
By idey Sy LS a0 AT Joles a5 Col o, Yo VY Jlo 50 auye yieghS VY sgu> 4199 Jls o
o alalo )0 CE5 A plgi o0 B g ghaw Dl 5198 Sled Jloged dnlio b rizren Bl e
Doy Clune oo iuli8l Jlos 4 aS VeV Jlo aile aiils (g i (ralS 50 By iudigr caldlo iuliél Leo

Sl a8l alS 55 By


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VE) bl Vo lads ugd Jlo o b ol bls oliad Llos 423

YAQ

6O Y+¥Y G124 JLw 31 (53975 olo 50 axllan 8 g0 ddlain Gl Ol pudi Aigy 9 Colum .Y Jguo

L esel g dy ikl coluw . Coluo Ol i
610 yguad Fu,b km") sbojoyge km") Cobuno Wl ot s 0
“¥/-#144- \YYASS

-4/-#134Y ¥E5 .. YA Ya9.-194Y YYANPY VAS Y-
YA/ $/Y44Y A¥AAF 124Y-144Y SYYY O SVEXDN
VO/-#19¥F V£5.054 124Y-149¥ VY £AD YVEY-
“Y/-#11340 YYAAPS 149£-1940 yY.yay FE..
RIS ZARSY RAAIN S 1395-199A SFVEY S\avss
SY[FIY Y. SVY YA9A-Y - ) S\ VYR —SYYYVE
VA BT Y VoYV YooNYe.y Y.L FAXYY
NEADE APS-Y AR FANE RNV
W EADE £1.5-9 Yeyeovey- RONE: “OY.NAD
SY[FIY Y V01.200 Yoyeoyey V). 0% Y55 a5
VA BT Y FAFYE YoAToYeY ~AY.AY) -0FA5f
SFSIYNE NARE YoAYoYeNf faY08 YYAYY
A/ FIY N0 AYA- YOAEY0 YT AAQ SYAYYY
YV FIY N A FAN Yo0-Ye N FYA- b5V
YelBIY Y AFAY- YooYy SYYVO) YA+ 04
VBT VA VIFAYE YoAV-Y-A OAAE ALY
IR YY-$A YoVA-Y-Q W A78 ArAND
DAL VYEAYY Yo19-Y49 ~AOSVD “YAAYF
Y/ Y Y- YAEXFE Yo a-yey. VEAF) ) BERAR
YO/ FIY Y YYa-v YoYeovev) YRV EYY ~q) AFF
19.-Y- Y S1-F.a84 “AY.- AD

400

350

300

y=-5.2638x+182.63

j 250

ﬁ 200

‘_’%;"‘ 150

?f, 100

50

0
T N - - - = T T T X T e R T € T R I R X
€ 88 g e8gessEEEEEEEBEE

Jlus

95 0lo =Ye¥Y G148 030 50 lowbwes ddlain By gy g Ol i 10505 .0 J&


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

V4. ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

3 =l 0g, S aS Sl VYAY- L ol Z jlade caslllas 0590 0,90 Job jo a0 las JlauS= e (905l

Ao oo plas e ,0 e U AL o (5 lolixe mlas

lbiel s e
Coo Slilas (Jaiin o)lsale glas 5l oolitul b oy by gl 8,505 5l ol s (mtw Como jglaie 4y
5 b bl L o b g (5 S dilone b (i
o arli ol Jod ol coro awl oaliosls islad NDSI oz li LS oo g (S Cono polie Jgom
> li 90,0 Gl LIS o0 9 (IS Coro w0l oo cualin Jguz 10 aS jshilan o)l gau adde cds 5l ol
S0l Joud b8 Como o cd¥s aS o0gs - AD I YL

o €5 Jopsky ailaio ouds gy 4 SUBALS SIS b 3 IS s F Jguz

LS &S coxo Jus
A% +9.9 Ye\$
+.AAQ +<AFY Y.

el Oyl o5 30 by Giligy o (2905 s Y e
ot ools lzs & SE e VoY) B VAR Jle o5 ole 4o oud addllas ailaie 4y bgs e Gy haw (slaasY

9 00l (6,8 b el Syl U565 pialy 3l aS eog S sl AY O jpar By mhau Ol s ISl ol
Wil oo o gy, palad 4 GIS laze (o


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VE) lsli Yoyl agd Jloo e slamme ol ble ol Julows 4y 523 14

june 1990 N june 1993 N june 1997 N june 1998

june 2000

A A

june 2009

YoV G139 g5 oloyo ylodw cs adlase O p gy mhaw (29,5 by ¥ S

Dl (rmle sladlzs lls SliwnsS Gblie fog By Gidy Slpeis aalllae slial) jo Gadod ol 5o

o,lgnle slaosls jloolaiwl b jekais ol (gl w0,5 oolazul jg0 ol 5l iomiw (5,9L8 5l oolaiwl b o a8l &l poss
3,8 1,8 addlas 550 Al cw Sloj o3l SO 0 Il cpl oy 0 ezl &) 56T allelis o A 5 0 Canadd
s Sy NDSI (sl dnlons 5 ¢yl 1 555 Las 38 Sy Sool gl 53 b (s 95 L el ! 53

el &)l 595 aileles ;o LIS oo g (S Como gl 00 )5 aule loged § Jga &g u g B b


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

\ay ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

Ol a3 AV LS (g b g ao,0 AF IS Coo YoV Jlo gl aS 050 5 ol VoYY g V2 VP slo Sl sl
el (28ly slroslo b yhg, ol (oYU cillas
obo b o sl g, Ko il Sy o3l cnl yo adlaie (ol G g By Gl 4T o Gl b ol LS
VY Oliee 4 VA% Jlo )0 moye yeskS VYV lade 5l aS (g5 4 canl addS Jlo o Sl o3l 50 0505
VA9- gloj o3l yo il (pl Sy sao 0 AT ralS sasms lis a4 cewl oain, Yo VY Lo 50 mo e jieglS
el a8l o158 o Kl az )0 1.0 aidS avs dw Job o adlaie ol glgp sles uzen Cunlosg YoYY U
2 2ol gy syl Al cnl g 5 By sy g ol LA JIS- e (9051 b gy (b)) 5l el b
do,y 0 gl g maw jo AVl ulias (o adhie (pl (slen Glos g Conl doyo A0 B Ay (5 loline lans
po e 293 b aS e o lid Sl ass o cews b sl aldog, oo e Sl el lidl &gy s
olB e Jad o plecke cou dihaie Cuws Gl sboaillsg) (20 wilie ol sl )0 &g B e
JolS ool jlas Loy oo Y ashais ol o 1) Jby slacdew g48y Jiz| (oo Jioli8l cpl a5 aidly
bl opl .l aales jiolidl 50 dslate cpl caws b )0 daowe Cansy Dlble 0,5 Jad o Jloy
e caws Gl Lo adhis o Sis ol S ddhie Jose glgp als dga sles ioldl ¢ Jols

D¢ dalgS Ll Jad 10 99,18 s aiile Cawd pul slo ailog, oo zalS s & (LT wle J5oz)

&Lw

Sleesd Wgy i) VFe e gl (g 5 (emad oy Lyl olT (sden oyl sy e 1 035
MDA s5905,00557 (ol p)le asg> 65,90 anlllas) TFPW-MK' 5031 3 GEE wilslis 51 oolical b Gy g
Nao-Y-f

asllls) 550 5l Giomi jlesliid b pl Gl adge By (idig gl et ATAT 05 (rme g Jalnl esliaier
VY Silosis o Stalas (09 (payes 520l (5 409> 169,90

5 oolinul b T sloaigy Slii oy YA soame i 5 08l St aoge wiljipms Loy L) (sgpms
VY gl ytenssT (s ol psaly Gl g glo VB 16,50 anlllae) ozl &) S5 5 o (slo asli
R vd

okl abewy 4 (655 09505 Bla > (b Sl (o) VYA S 259 558 5 o5 O Slsz See thmg «2ls,)
AYYSVEY (YINA e posle ol o gl

Earth o loaimin sz aum> loosls (35105 5 65,5 & YA 53 codgn sihas g Colddsw (5,08 &
0 9l 00ls o il a5 sl o) Jguad 50 dnag)| azl e Sl s5le 85T slate 4 ENgine (EE) Explorer
N o psle

oolaiwl b wiges [l snde Sy Ol s lie oy AT 5obT59,8 loles 59y g (5,00 Alpid sodurus (g k8
FEXO (VB e oo ol oo; GIS s RS

aalllas by Cowd omly lo alog, g @elll i 8l ylol (D)l Y0 (oS Slgz daze 5 ales (oaidas

AF-AD (Y’)Y’ﬂ ‘Lf)éﬁ’i} (sdigo ro}lc u"?Jl} obﬂo).w 43505) T EO,90


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

VEY Ll Vo lods s Jlo o oo Dl jbloee olad oo oy s Vay

2okl apd 50 5 LB a0 50 50 @elll iy DI Ll Ve g Bl o 5 rekae L) sl toymalen (xilae
NV L o golio Sl CMIPS (clag, s 5 (slolsale jyglas 5l oslinnl b ogSale Jly (55 5 Lo sl zally
NPO-VA-

https://WwWwW.Wri.ac.ir :.(\f- ) .ol Slibss ange

5 e slrojy 99,50 anlllas) t Jmn sloojs> o s Sty (quyp AYAP Gl W 5 (o 5 S
el sloojs> Copae Gl syl potige 5 pale o Siulod Go)loz (3521

Seslinal b Jlr oo (gl Jlrm (owjn YAV (8k0 Lo dazme 5 (5259 55008 (pild) g 0l domme gy Mg
AYY (VNA «n osle sl o Jsalo ol

XAV-OY (BN el clidliz slo yinghy 055 ple sla Jlwy bl &5 > (6 15 o3Il AN YAA L ciome ¢ Sley
Amani, M.; A. Ghorbanian, S.A. Ahmadi, M. Kakooei, A. Moghimi, S.M. Mirmazloumi, S.H. Alizade, S.
Mahdavi, M. Ghahremanloo, S. Parsian, Q. Wu, and B. Brisco. Y:Y.. Google Earth Engine Cloud
Computing Platform for Remote Sensing Big Data Applications: A Comprehensive Review. IEEE
Journal of Selected Topics in Applied Earth Observations and Remote Sensing, YY: e¥Yi-eYe. DOI:
Y o,0Y ¢ 4/JSTARS.Y « Yo, ¥ Y)Y oY,

Banerjee, A.; R. Chen, M. Meadows, D. Sengupta, S. Pathak, Z. Xia, and S. Mal. YY), Tracking Y)st
century climate dynamics of the Third Pole: An analysis of topo-climate impacts on snow cover in the
central Himalaya using Google Earth Engine. International Journal of Applied Earth Observation and
Geoinformation, Y+ ¥: Y+ Y23+ DOI: Y+, VV/jjag. Y+ YY), oY eds,

Berthier, E.; E. Schiefer, G. Clarke, B. Menounos, and F. Remy. Y+ +. Contribution of Alaskan glaciers
to sealevel rise derived from satellite imagery. Nature Geosci, ¥: 4Y-4¢,. DOI: Y+, » YA/ngeoVYV,
Carrivick, J.; J. Sutherland, M. Huss, H. Purdie, C. Stringer, M. Grimes, W.H. James, A. Lorrey. Y«YY,
Coincident evolution of glaciers and ice-marginal proglacial lakes across the Southern Alps, New
Zealand: Past, present and future, Global and Planetary Change. Global and Planetary Change, Y')\:
VoYVAY, DOI: YY)V U jgloplacha. Y+ YY, ) e YVaY,

Di Tullio, M.; F. Nocchi, A. Camplani, N. Emanuelli, A. Nascetti, and M. Crespi. Y+ YA, COPERNICUS
BIG DATA AND GOOGLE EARTH ENGINE FOR GLACIER SURFACE VELOCITY FIELD
MONITORING: FEASIBILITY DEMOSTRATION ON SAN RAFAEL AND SAN QUINTIN
GLACIERS. International Archivee of the Photogrammetry, Remote Sens ing and Spatiallnformation
Sciences, ¢ Y: YA4-Ya¢ DOI: V+,oV 4 ¢/isprs-archives-XLII-Y-YAQ-Y YA,

Gorelick, N.; M. Hancher, M. Dixon, S. llyushchenko, D. Thau, and R. Moore. Y+)Y. Google Earth
Engine: Planetary-scale geospatial analysis for everyone. Remote Sensing of Environment, ¥+ Y: YA-YYV,
DI0) MARPARRRY/ N -AKRAFERIEARN

Guo, S.; D. Du, J. Xia, P. Tang, X. Wang, Y. Meng, and H. Wang. Y- Y). Spatiotemporal changes of
glacier and seasonal snow fluctuations over the Namcha Barwa-Gyala Peri. ISPRS Journal of
Photogrammetry and Remote Sensing, YVV: YY-¥V. DOI: Y +,Y VV/jisprsjprs.Y « YV, e £, VA,

Huang, L.; Z. Li, J. Zhou, and P. Zhang. Y+Y). An automatic method for clean glacier and nonseasonal
snow area change estimation in High Mountain Asia from Y44+ to Y YA, Remote Sensing of Environment,
YOA VIYYYT DOL: Y+, ) V1 /jrse Y+ YY) YV,

IPCC (Y+Y)) AR Climate Change. Y+ Y). The Physical science basis., https://www.ipcc.ch/report/sixth-
assessment-report-working-group-i

Irshad, F.; J. Malik, and R. Khalil. Y+)4. Mapping Wet Snow using SAR C-Band through Google Earth
Engine. 2019 Sixth International Conference on Aerospace Science and Engineering (ICASE), ‘-¢. DOI:
Yo, 4/ ICASESAVAT, Y+ 14,4004

Khadka, D.; M. Babel, S. Shrestha, and N Tripathi. Y+)¢. Climate change impact on glacier and snow
melt and runoff in Tamakoshi basin in the Hindu Kush Himalayan (HKH) region. Journal of Hydrology,
°VY: £4-7¢ . DOI: Y)Y VY jjhydrol Y <Y €,40, 000,



https://www.wri.ac.ir/
https://www.ipcc.ch/report/sixth-assessment-report-working-group-i
https://www.ipcc.ch/report/sixth-assessment-report-working-group-i
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOR: 20.1001.1.24237892.1401.9.2.11.9]

\af ailo sl e 10 Jlods 0,500 (6 s )5 A peS Sl (6 3y yuots

Liang, D.; H. Guo, L. Zhang, Y. Cheng, Q. Zhu, and X. Liu. Y+Y). Time-series snowmelt detection over
the Antarctic using Sentinel-' SAR images on Google Earth Engine. Remote Sensing of Environment,
YO VNYYIA DOI: V+,) + VV/jrse. Y« Y)Y,V YTYA,

Matulla, C.; E. Watson, S. Wagner, and W. Schéner. Y-+ 4. Downscaled GCM projections of winter and
summer mass balance for Peyto Glacier, Alberta, Canada (Y +-Y)++) from ensemble simulations with
ECHAM®e-MPIOM. International Journal of Climatology, Y&(Y1): Yee.-Yeod DOI: Y+,) ++V/joc.Yo V),
Mutanga, O.; and k. Lalit. Y+ Y4, Google Earth Engine Applications. Remote Sensing, Y'(¢): ¢4). DOI:
Y, ¥¥ArsY Y o 0dy

Patel, L.; A. Sharma, P. Sharma, A. Singh, and M. Thamban. Y Y. Glacier area changes and its relation
to climatological trends over Western Himalaya between YY) and Y«)A. Journal of Earth System
Science, VY (£): YIV.DOL: Yo, oo V[ Y v e a ¥V -0 VY e

Racoviteanu, A.; Y. Arnaud, M. Williams, and J. Ordofiez. ¥+ +A. Decadal changes in glacier parameters
in the Cordillera Blanca, Peru, derived from remote sensing. Journal of Glaciology, ¢ ¢(YA1): ¢344-01.,
DOIL: Y+, ¥ A/ YY) E¥CAVAOATIAYY,

Scherler, D.; B. Bookhagen, and M. Strecker. Y+, Spatially variable response of Himalayan glaciers to
climate change affected by debris cover. Nature Geosci, £(¥): Y21-123, DOI: Y+,)+YA/ngeo) + 1A,
Tamiminia, H.; B. Salehi, M. Mahdianpari, L. Quackenbush, S. Adeli, and B. Brisco. Y+ Y+, Google Earth
Engine for geo-big data applications: A meta-analysis and systematic review. ISPRS Journal of
Photogrammetry and Remote Sensing, Y7 ¢: YoY-YYV+ DOIL: Y +,) « YV/jlisprsjprs. Y+ Yo, e £,00),

Tielidze, L.; G. Nosenko, T. Khromova, and F. Paul. Y« YY. Strong acceleration of glacier area loss in the
Greater Caucasus between Y+« + and Y+ Y+, The Cryosphere, V%: ¢A%-0.¢ DOI: Y +,0)4¢/tc-Y+ Y)-¥V Y,
Wang, L.c.; K. Yu, L. Chang, J. Zhang, T. Tang, L.H. Yin, X.f. Gu, J.q. Dong, Y. Li, J. Jiang, B.c. Yang,
Q. Wang. YY), Response of glacier area variation to climate change in the Kaidu-Kongque river basin,
Southern Tianshan Mountains during the last Y. vyears. China Geology, £(¥): YA4-¢.). DOI:
Vo, YYeYolcgY Y)Y eoo,

Wangchuk, S.; T. Bolch, B. Aubrey Robson. Y+ YY. Monitoring glacial lake outburst flood susceptibility
using Sentinel-Y SAR data, Google Earth Engine, and persistent scatterer interferometry. Remote Sensing
of Enviroment, YVY: YYY4Y« DOL: Y ) Y V/jrse. Y- YV, 0 Y4 o,

Wilson, R.; S. Harrison, J. Reynolds, A. Hubbard, N.F. Glasser, O. Wundrich, P. Iribarren Anacona, L.
Mao, S. Shannon. Y:Y4. The Y:‘e Chileno Valley glacial lake outburst flood, Patagonia.
Geomorphology, Y¥Y: eY-1e. DOI: Y+, +Y1/j.geomorph.Y+14,:3,:10,

Zhang, J.; L. Jia, M. Menenti, J. Zhou, and S. Ren. Y+ Y\. Glacier Area and Snow Cover Changes in the
Range System Surrounding Tarim from Y+« to Y:Y+ Using Google Earth Engine. Remote Sensing,
VY(YE): 0NV DOI: Vo, YA /s TY £ Y,

Zhao, L.; R. Ding, and J. Moore. Y+ £, Glacier volume and area change by Y+ ©+ in high mountain Asia.
Global and Planetary Change, Y¥(Y£¢): YaV-Y.Y. DOI: Y+,Y+Y1/j.gloplacha.Y+ Y&, «A,+ ¢ 7,


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.11.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3318-en.html
http://www.tcpdf.org

