VIE-¢V Oladw 1100 jlgy o a)laid JI€ sl 00 @olc § wlidlge s

(o s1sabo y15ba bt 5103155 42 3 Skai Y gb il gt Julod

Tenie 1) degle W obd s @bl

‘M)Ja.ou“ 9 ;&A.A.b GL\A BaSLis sl guLL_a;u 5 9 'asl.c A.>‘5 aGIS 9 )3;) )I ,.M > 05; A....J)‘ ‘SAMlMA’)lS & 97 W ) !

Olpl el s ool of5T oSl

Ol el

WY s g b A9/ ) sl g b

[ISRT.Y

220 535 ool Ol gl p Gl slacodled 5 Sloz DS i S0 ol (b ol 2l
S 550 oolio 0 DAL L g 5,5 g s ¢ o digy Crlue Llod 5 (0l Ol s  idas slos] 3 slaans
aigzp o Sl (5958 53k o aoiles b g, ol 12 el ol (o sloaiay s (i sl 29, 2
P s b slac] o)l je gl sblze sl jlgale 198 5l Giomin Bk |l Glowle wlie 5
kg2 Jlox Engine Google Earth p,8 <y 1o (glojlgals glas (o3ls 5 glacSusT 5l ooalainl b« uiod oyl
Lo 0ls 510,89, ol )9 2858 )8 gupr 0,50 VoYV B Y ¥ (sledls (b (3lie j9ST po o, a4zl (ol 4ty
oo ool gl als ey 0l (isls s Landsat ojfsale olad 5l o8 ¥PAY (6l ns Slawloes sLlie o
Slelore 5 05040 5 0l g ol S5 B> (gl sl ondigy sl Sy ¢ Sy o sl ol Gy (s
a3l g (NDVD oalS' idgy (sl ol ¥l ool (2 5 9o o g (o g0 al o 50 0l B3>
Py & o b by (xhaw la O Gl 2STas g Jlao (s < 08 Sali90 NDWD) (oelas sl
A Yot Jlo o035, b 0 o sladigy corluw 2Kils jlakio a5 ol ylis s .ol Caws &y caalids jiSTos
b azly s T e 3T Jlo b gl Jlo alols 5 Ll ol 005,55 YOVIS b 1y Y+ ¥ o 4 JSa YYASIS L
odhe .l yaite 0o )3 AV B AP I mbans sl (gois dilo 8o il 0093 ol jorr Cmlns 15 3l (g0l 5 Slilgs
3 obe) ol a8 ol Lad ol s ol b anglio 9 380 (o)l 285 8 felox 050 S pess ol Mo ol 2
o o ool Gy el opdle ol @y 5 g bl BB xbas Ol prlans (52 Sils Al S

S 1yl ez gblie plu jo wilgs

Google Farth Engine « NDWlioj/;, «avdi yiglai b sl o bgr 353385 OlalS

2azIZI@Srbiat.ac.ir :a5Ke Jytus odim g Sy oSl oy



S a0 oo gy Jlo ¥ b o 1) e mhaws o5
(VN5 o )5an g 550N 03,5 Ko aiads,)l Sledl
claosls 030 5 (50 gez (e ysb 4 ¢ Sl 0l b
o3> Silsn sl ozl Gl 5 pree S Sue
bl b5l el ool (sl (ailse )l ol ye o
5 SelysS el Sae il 5 I5 gle by o oy
OISely sl by o ol Sy A (VY S
sisu de) Google Earth Engine (GEE) ol «
Shssl; e Aln g oS sl OV (e
Lo, o GEE el ous oslizal g0 3 Liomio polas
o pgbas 3l sl s sl (SBLS 5 oy abp
o g pl (olaiBl (il 0738 508 izmen 5 590
2V (a5 (SL ) S oo ool 8 (Sl 53
O7) BLS Gibg )l oo p il alez Sl amg slao )8
O § BL) Comea g SogSw oo « (V2 VV S
OhlSen 5 OMALS (5,48 bl sloj e parsets 5 (VY
el 00l oalazuwl (Y1 #)

loae GYsb ol (295 5| bees GEE
had e il blie shils S5 bl o (o slo
Jbo s kale e b Glor (b o O gl (il
CeBls Syzs YN0 BV lal o 45 o
aib ;S50 b4 GEE g oy o @l 5 0 als
35250 JRC) O Syt Sl 3550 Of ¥l sy
(X o) e 5 S o

Giob 3l 5 42835 JLo ¥e 5o e (b Ol Dl
Google Earth s L Deltares Aqua Monitor
(Y8 o SKen g yuaslo)ed 51,8 L 5,40 Engine
oS W6 Sl e sln B0 g, ¢ J Rl b
ol ailaie sl Sy 95 Sl Gl dihie lie lp
b e Sliiod 0gh oo gl Cds o )L 4 e
sy Jelod 5 (sl ailaie (s slo T alisy 9550 0
sl ol LT S e

@obaidl @y drwgi 9 3k Comexr Slo e 35

por g olatdl yie Sojelg one Lulys Jb e jo 0l

ohBEas g (olw)

doddo

32 e o Sl Jlasly axasgi =) 5o o gl
Lis 1) b piacwST o Shoe oS (oo Cuole> Ll galg>
Dr9e 5 gtl)aisS (oo (el | oLl w9 03,5
b aiien O mlie @ollS asls _xbas slogl (V-YY
92 5 Of pelad )3 (core SR ¢ (o) SRB £95 Ol
S5 0y0é 5 (x5 ol 5 plerdiien 42
SF bk ¢ w3l glo ams o0 (V1P () Sen 5 Jg)5)
B S e ¢ dnng Sl )3 sleyelS ohg ¢ baysiS
el Sl s (Y15 (S 5 LAl Wil 005 a2 1,
b gles p oas 4 ol bl 5l b e
> 9 piamgST o Slee ¢ (Sojglsm g ¢ SIS Cogh,
O Sang labl) Yo« 050 K565)0 08 o b bl o,
Coeal 5l (e el ol o) alale (V) -
olatdl anwgi 5 Conj e (rmb cdle sl 2L
o Slagizs (VA Kes 5 ) sl Jls,5% 0 b
A STVAYe 1 (orans sl O g0 1 (tomis 550
Ay pl 50 Oldllas e (VAY e 2D VAPA; (2sS)
HSes 5 JEle 1AAY (o San 5 Lojli)as ol
o lgnle aspus dnusgi b olyam Yoo v s sgam 45 (V445
@bl gy el Ol (a3l iz ¢ 590 5l romis lo
Normalized asls  sile  xbho  slbol oy
5 (V23f (8. DifferenceWater (NDWTI)
Normalized DifferenceWater Index mNDWT)

s olgidiny (Ve 0 155 o)
b Judsee 5 JUd 590 ol 5l lvosizin 5l s gl
5 ol loai 955l sl 5295,50k 5 cvalin b (slauil
ozt iz 5 sl o oolil O (glaspo yeass
osall) MODIS  Lsgis £505 b gwcicl Jolis
VEe o5 o Ken g Slo) Landsat o lgale (V+ < F ()], Ko
STopls) SAR _egias 455, Lo, (V- 1Y dogsg) 5 Jo,S
SPOT (YA, Sa 5 sy Yo1V; oLSan
Llgle) IKONOS 4 (Y- Y () ) Kam g ;S0 Y+ + 05 o S550)

obad | gondac g &1L je0 5l o (e S (Y - Y

<
>

s

02 @olc g wlidlge

\\Coo )La) Al B)LA.\TU J< le



s §

ole g wliblgs

08 @

oo )la_\ o D)LA.\-» < )-‘-Q

olla olgic

World Wind aeby jlas 5o Yo¥e Jlo 5o Jos 42l 5 (slo lgale g VY S5

5 bl d97s JoJs S (oo 5 Jpab b o o
Gle 50 oo Sl azlyo oy Shn ool ol e s
aslaie Wiz L g el ools Cuws 5115 055 ale g pl>d
oy gl Azl ;s (ulo)ls S92 g azl o SLbI o (o a5
a2z bl bls bwgs a8 col S VOFNYY I g
Glbl gblie 5 4zl 5 Canl 0nds jgame Jolu ;5 glis | oS

O IS o)ls J13 26 08 B YA gelay )l oogasee o
o ooy (sl oolel il

Gl S o i Sl o s el s gl
ol o] Gy 9590 50 i Sledlbl 0,6l s @
axlllas 5,90 dilais jl Landsat pglas 5| o1 Sloj (5 e
Gy e Ve olad zgog L Landsat pglas os soliis!
oy el clie (sl ddhaie la (e ibg p Ol
@l 23/l e 5l 022 ez b aslllae 3,50 adlare JolS
Landsat Worldwide Reference System (WRS)
Jolss gl FPAY go0ome ;o ¢ adllas (ol jo Y & Sy
A YY) B YYY ol 4 bgyye sib slonly oles

asgezme gin Olgie 4 GEE 09 Luyiws 10 5 sl cass

5 &5 Oyl nlply WS oo g ) adhaie bl
SlLbl o b glo O Gae (Vs ol 2 gy
Lol e eS| g adlare slatdl gl ojly) 4zl o
S8 by Sy (V) anlllae cnl Blaal « nl b
o3li) azlys e sl ol colue gy 35l Gl
&l (V) ccslolsale (gla sl 5l osliin b iVl & g
5 s slo T Sliis (6l soloitin b, 3l elicil
GEE 4,8 ey bl p YY) JLo B Y- -Y 5lol5, axly o
iy 50 b glo O Sl Jle Jlos g 4525 (F)
Syg0 4 Gy oBaus o,5Gg, ol .l o5, axl o s-’"
a asllas ol s 5 0w oo @) _oxbans slo T Sligios

WS o0 SeS Ol wlie (abig 5 @58 99 5l e (2L

09y 9 Olgo
Lake Milh U ojl;, axb,s asllas s,90 adlais
YYT RN 505 e 5eiS 008 oy jo sl slazl o
ROV PEINRNROMPE ARSI Al SUP W
Omed 03ly) azlye el ews S dly LVE s S la
el o5 6 L a2l p0 el Gl 4335 55 4zl


https://fa.wikipedia.org/wiki/%D8%B9%D8%B1%D8%A7%D9%82
https://fa.wikipedia.org/wiki/%DA%A9%D8%B1%D8%A8%D9%84%D8%A7
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D9%84%D8%A7%D9%86%D8%A8%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D8%A8%D9%84%D8%A7

ot S jeelS (S pglal ()5 sk e g (S e
T 2j o 5o Sl Sealodd adgi 0)90 o sl
s 6l T s zlyml Gl loge ol sis ool
55 ol boas ol o il ¥ USE 4o asllas oyl o
el s

O« €l 3,0 (aRla b 508 gle JuSy B3> (V)
INDVI) olS jpig b glad jasls 0458
Sy B> 5« g sla g 4 MNDWI 5 . NDWI
sl Gisy 5« NDVI (o Slo b Ol ST (sl
NDWI g

o 5+ s ol slo s s gl ()
JoSy Soil) ST & jgms 253 Bl g g gy ailo
(oS @

GEE ,s a5 ” simpleCloudScore » _sls s Skee
gy b oolatwl ol idey (glp Cewl ouls (g5lw coly
JuSs 5o el o0y ans GEE o a5 qualityMosaic
2 peal plaS ulul p a5 A8 e kel CojeelS o )
Mangrl) ol 00d aseiie Wil (gl e 2Slax degams
(YA oS

o313, 4zl ;0 59958,90 9 (Pl Dl ss 2Ll San b
NDWI a3l jl eslizl L Google Earth Engine s
A plosl ol dig ol s g5k, Kl Landsat ,5las 4

il ass BB o lanl iy ol arulne sl
oS 5 ool b s 5 Sls31,3 GEE Lo 1 5 4y
Oleets sl Slowbre (i 50 sloosls sl p (o
argi b plool o slp 055 30 Sl i oot 5 AYL
00l s Sk (S i slrodsny ol (gladigy 4! 4
Cosl dilate s Corlns ails oains s 4 (5,905
L g dwle pgas o gl NDWI asliogs oJg
Al a8lsl glal degezme 4 55 SYolas 3l oolasul

oale g polar lon elel p gam abb g8 SO
5 oS oo iz T ek 5l Ol i g a5 el ik oo
Oliee sl o)lsale ngal (ol G Sgzge Cund (ulusl
O ceslis bl oo 5 055 g0 e |y oSy 092 S0

ohBEas g (olw)

a5 E L s o el ledll 5 gl

wanis ol s lolgale polas (g5l b aStul 5
lazl pl 31 Bd gl wled oo axlge s L1y o sloasg,
o Jlo b aslllas s g0 dilaie gl VLo Jlsl,3 5 Sils
Gilisee gl Lo gl e ool el Coway YY) B YooY
V Sk pl Gidig Goyb a5 05 ao 0 DAY 9 VYD
Dby Jleial iz 05505 (Vo VP (ygmlis) (5 %askeS
AT 0 5 9 S p s HB Sl 6y
Cawd &5 gl o dalgs plosl YU 8o b Ol ye aiis aggs
Lo el sy sl plad 5l e i 0]
L pgai o 50 JuSo ,» ol « simpleCloudScore»
51 e 0wl GEE 5 ey )0 ooy ais-ls o 5551
€9 odalio by e ol plojes (asli b olo JuSy
solizl L simpleCloudScore” » o651 o soliul
sy s NDSD (oo coslis By (a5l 5l o5 5 5
2l Jlei>! 6003 « Landsat TOA ooilish pglas 5l Les g
(OhHSary j55dads) WIS co Gl AR YR
(YN0

S olgie 4 ol o5 CloudScore solu o )63 5
Gz duslie o] Lol Bas 55,5 solanwl ol 558 5L, ISa]
ol e el pl e il gl ahai Sy jell
5L (6 sy sl s Yol e ailias] 31 ¢ aslllas
oozl s pl aseis j0 cewlio o ,Slee s, Landsat
odmlie? (lgie s Ve 5l maS plolai b ol oSy g0l
Ve 5l 5YL ol oyl ool eols lis glo JuSy g s>
(VN7 Lo 5 9,05 shad oles

S g0
22l sleag colus o ol Ol a5 bl )
Sledbl 405l Cawd 4 jokaie a4y ¢ 3,08 0939 Cpare Jlo SO
590 4zl Ol zhw colue Sl 5 JBlos ¢ 5380
ol JBlas ¢ anlllas opl jo 0 zlyseial Jlo jo 50 adllas
Sl b (o ol Colus 2510 5 J8los ¥l lade

&

s

02 @olc g wlidlge

\\Coo )La) Al B)LA.\TU J< le



oy <

02 @olc g wlidlgs

oo )L@ o b)LA.\.-B < )JA

aolla olgic

aalllae 5,90 sl Lo 5 055, 4zl s O gl corbas oSls ) o

(L) coluw o,lgalo pU Jw Gy, (L) co b o,lgale pU Jw Gy,
YYAY/A Yor W YVASIF Yoov \
FIAY/ YoOf Y VAVE/Y Yot v
VAVA Yoo W Yos0lf Yoo ¥
oY 5 Y8 Ve s/ é Yo.$ f
FOOIV 2 Yoy \0 V8518 : Yoy 5
YavAa 5 YA \$ AFYV g oA s
YEVA E v " VY E ve.q v
YAVIY Yoy A FYAAA Yoy A
*avi Yoy V4 APV Y Yo q

AYY- /5 Yoy Ve

3 VB2 o5 e 950 esls polie el casns Y
O Jgaz)sls

&b 5 Change Detection ;U1 4 by o gl
Jls 5l GEE wlbelss y0 09730 (slo,lgale oolel ¥ guame
odalie LB Y UKo o glojoyd ¥ o YeVY LY.V
5o bl oe Sug,y BB Azl colas Ol &gy g ol
azl o ails o Gl i YeVY U Y VA Slej o3l
5 ol Ol o 5 0090 0,5 o K5y D9 o 0y
e oo ol | 0)90 50 gie Ol b sl S,

5 azlys oogaze o O gl (o5 Sl ¥ S
S35 2 S35, oo LS | addllas 3550 Slej 0598 50
olai 1y o3l 4zl e of mhaw calisee lacdl s g

loj s b Slpecdi g,y (o) o

Ol maw colue jlabe Jloy gy loges aalsl ;o
FUs ooke 2 lp VoYY B YT Jlo slogly, azlyo
3 b Sl (ol Coxdy o)y Casl o ools (Las
el a5 by (LA loged cnl ululy o) a4zl ys age
YoV 50 g jlade cp i Yoo 0 Jlo 5o eVl ol mhaw
Lol 0390 ,lade (1 iaS

o 5 (cloylsnle cloosls I oslil b ggome o
@bsr 5 Sledd Coxds | Ao s NDWI a2l
i e o5 jphilen 5 sel coss 4y o3l 4zl o Ol o

NDWI=(GREEN - NIR)/ (GREEN + NIR)

sads Jloy Lol U jasls -NDWI

e Sye 9 3k = GREEN

S5 38 opsle Wil = NIR

sdalio LS ile Olie (ntie el (n e
b T e Jolos b1, anlllas 5,50 (gl 0,90 4 o
sbal sy NDWI (Y-1V ¢blonaSy) amo o olis
S5 b S €ny ook &S ColST b g
g 9b Bl 0D (oo 0usl gl (n ) gl ye 9 092 00h
0)90 3 1y (Son (b O S &5 i o 5 s e
a2 o s aslllas 5,50 gla

Obss o plomil Glie 5988 )8 0jl3; 4zl o of aigy colu
ashio 3l ail STpeai md YTV ¥l hugle jshy olo
sstas 3 NDWIasls wdgs ol il oS 5 (e
ol g ol W) 0 5 ¥ lewl Landsat A sl lsale
slaail Landsaty lolgals polas sl (o5 30,8
s> ole lis 1) axiwd 0,8 eole g ol Gk a5 F g )
ol slo S g3lolaz sl NDWI asls wlzo]
pgbas 0 VOB -+ /) Jlade azl o Bl bl glossyy Koo
Landsat polai ,o /YO b -+/Y ,laie 4 Landsat A



ohBEas g (olw)

YooAY ~:iT d‘

YUVNEIY AL

Y OYALY ) Yon
: ia e YR AR S

b Ol is Dok g

ol s of ag

e L smls Of wgy

a8 Gy s 3 &S als Of aig
RSP b Ol g
iy o A b Of wg
Soxe aé,w:}lg).aégiuﬁ

Gl el b 5l ead as O wg

@JJU ‘quﬁb)la.\.&&.}.ﬁyi%

N3
S S 23855 mils T ag
S Sl J.lfa‘gj‘).\a}dhyiuﬁ
X))

YOV AV AAF 5 T g Sl sl 8T b ¥ S

<
)

s

02 @olc g wlidlge

100 ylga o B)LA.\TU ASENT



a-_\)fnié

02 @olc g wlidlgs

oo )L@ o D)LA.\-B < )lA

aolla olgic

Band sum across images

500

400

Band sum

200

100

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Image (labeled by system:time_start)

VoY VB Ye ¥ 5lanl s O gl ailale &l i il 5 F S

&=l

gy o sl b alle to S siie e o SBlo
wilojoiz ssbas 5l ooliceal b sbioging YU O pelans &l s
FYRXVY ameio ¥ o)lads A 0,58 N F e v (53l 05055

iz w53l iy Gaemalil te wlii olig € s 1 (i e
S b pl Aogm ol e gy Cobae Slind o)
Google Earthjl solazal LY V4 sla Juws 51 256 jgamlie
FOV-YFO amio ¥ o,lads ¥ 0,90 ¥4 Engine

Alonso, A.; Mufioz-Carpena, R.E.; Kennedy, R.; Murcia,
C. Wetland landscape Spatio-temporal degradation
dynamics using the new google earth engine cloud-
based platform: Opportunities for non-specialists in
remote sensing. Trans. ASABE 2016, 59, 1331.

Beckschifer, P. Obtaining rubber plantation age
information from very dense Landsat TM & ETM +
time series data and pixel-based image compositing.
Remote Sens. Environ. 2017, 196, 89-100.

Brisco, B.; Touzi, R.; van der Sanden, J.J.; Charbonneau,
E; Pultz, T.J.; D’Iorio, M. Water resource applications
with radarsat-2—A preview. Int. J. Digit. Earth 2008,
1, 130-147.

Carroll, M.L.; Loboda, T.V. Multi-decadal surface water
dynamics in North American tundra. Remote Sens.
2017, 9, 497Carroll, M.;Wooten,M.; DiMiceli, C.;
Sohlberg, R.; Kelly,M. Quantifying surface water
dynamics at 30 m spatial resolution in the North
American high northern latitudes 1991-2011.
Remote Sens. 2016, 8, 622.

Chen, B.; Xiao, X,; Li, X;; Pan, L.; Doughty, R.; Ma, J;
Dong, J; Qin, Y.; Zhao, B.; Wu, Z. A mangrove forest
map of China in 2015: Analysis of time series Landsat
7/8 and sentinel-1a imagery in google earth engine
cloud computing platform. Int. J. Photogramm.
Remote Sens. 2017, 131, 104-120.

Colwell, R.N. Remote sensing of natural resources. Sci.

)l 535 sblze GEE g3 oy gl ol sloasgy

o

1 b O] Sl penlie 5, anllae ol s
e S w0 GRIPEH]) dnng Sl 50 layels
<l wlie 5l esliul (sl oanT (g5lujl 5 @)l (sl oo
JoSay essleion gy 00 e (oo &bl ol axlys o
5 B Bd> ol daseie sla aliw] 5l i polie b olo
Loy o 3 e 1 o SIET Sy g0l olaws
Ll ¢ apisn dgupe ) gom g aib LIS cplplo
S o Sliios gmlis 1,5 slowl |, aaksd pac paizees
Olye 4 nled (oo a0l ]) d90 cnl 53 (V0 1)) il 5o
i sl a4y Sl (Sas pl 5 ol glo Sy e
Dlagios sl 255w 4 @) & GEE 42 51055 Gl
Jodliy Lol e sl ool o 90 5l o S5 el
Shey o dalllas ol il oaits aaS Lol ol 4 ]
Sl 3 2SI (Plas jatas slp pdy GGl g @
80 o 48l GEE 3l oolizl b 6Vl _xbans (slos] 5o
Wy o« GEE )b 5l o920 alie b olen i)
SopmS alde OSLEe b 500 glo oje> 0 (Sl @

O3 (] San 5 o o)ty


https://ije.ut.ac.ir/article_80166.html
https://ije.ut.ac.ir/article_80166.html
https://ije.ut.ac.ir/article_76350.html
https://ije.ut.ac.ir/article_76350.html
https://ije.ut.ac.ir/article_76350.html
https://ije.ut.ac.ir/article_76350.html
https://ije.ut.ac.ir/article_76350.html

resolution mapping of global surface water and its
long-term changes. Nature 2016, 540, 418-422.

Pham-Duc, B; Prigent, C; Aires, F Surface water
monitoring within Cambodia and the Vietnamese
Mekong delta over a year, with sentinel-1 SAR
observations. Water 2017, 9, 366.

Planet, W.G. Some comments on reflectance
measurements of wet soils. Remote Sens. Environ.
1970, 1, 127-129.

Robledano, E; Esteve, M.A.; Farinds, P.; Carrefio, M.F;
Martinez-Fernandez, ]. Terrestrial birds as indicators
of agricultural-induced changes and associated loss
in conservation value of mediterranean wetlands.
Ecol. Indic. 2010, 10, 274-286.

Salomon, J.; Hodges, ].C.; Friedl, M.; Schaaf, C.; Strahler,
A.; Gao, E; Schneider, A.; Zhang, X.; El Saleous, N.;
Wolfe, R.E. Global Land-Water Mask Derived from
Modis Nadir Brdf-Adjusted Reflectances (Nbar) and
the Modis Land Cover Algorithm. In Proceedings of
the 2004 IEEE International Geoscience and Remote
Sensing Symposium, 2004. IGARSS 04, Anchorage,
AK, USA, 20-24 September 2004.

Santos, S.; Moreira, J. Social Sustainability of Water
and Waste Management Companies in Portugal,
Sustainability. 2022, 14, 221. https://doi.org/10.3390/
sul4010221

Sawaya, K. Extending satellite remote sensing to local
scales: Land and water resource monitoring using
high-resolution imagery. Remote Sens. Environ.
2003, 88, 144-156.

Sharma, K; Singh, S.; Singh, N.; Kalla, A. Role of satellite
remote sensing for monitoring of surface water
resources in an arid environment. Hydrol. Sci. J.
1989, 34, 531-537.

Stuhler, S.; Leiterer, R; Joerg, P.; Wulf, H.; Schaepman,
M. Technical Report: Generating a Cloud-Free,
Homogeneous Landsat-8Mosaic of Switzerland
Using Google Earth Engine. Available online:
https://doi.org/ 10.13140/rg.2.1.2432.0880 (accessed
on 21 September 2018).

Trianni, G.; Angiuli, E; Lisini, G.; Gamba, P. Human
settlements from Landsat data using google
earth engine. In Proceedings of the 2014 IEEE
International Geoscience and Remote Sensing
Symposium (IGARSS), Quebec City, QC, Canada,
13-18 July 2014; pp. 1473-1476.

Wilson, A.M.; Jetz, W. Remotely sensed high-resolution
global cloud dynamics for predicting ecosystem
and biodiversity distributions. PLoS Biol. 2016, 14,
€1002415.

Vleeshouwer, J.; Car, N.J; Hornbuckle, J. A Cotton
Irrigator’s  Decision ~ Support  System  and
Benchmarking Tool Using National, Regional and
Local Data; Springer International Publishing:
Cham, Switzerland, 2015; pp. 187-195.

ohBEas g (olw)

Am. 1968, 218, 54-71.

Deng, J. Study on the automatic extraction of water body
information from spot- 5 images using decision tree
algorithm. J. Zhejiang Univ. (Agric. Life Sci.) 2005,
31,171-174.

Dekker, A.G.; Vos, R.J; Peters, SWM. Analytical
algorithms for lake water TSM estimation for
retrospective analyses of TM and spot sensor data.
Int. J. Remote Sens. 2002, 23, 15-35.

Donchyts, G.; Baart, F; Winsemius, H.; Gorelick, N;
Kwadijk, J.; van de Giesen, N. Earth’s surface water
change over the past 30 years. Nat. Clim. Chang.
2016, 6, 810-813.

Goldblatt, R.; You, W,; Hanson, G.; Khandelwal, A.K.
Detecting the boundaries of urban areas in India: A
dataset for pixel-based image classification in google
earth engine. Remote Sens. 2016, 8, 634.

Gorelick, N.; Hancher, M.; Dixon, M.; Ilyushchenko, S.;
Thau, D.; Moore, R. Google earth engine: Planetary-
scale geospatial analysis for everyone. Remote Sens.
Environ. 2017, 202, 18-27.

Han-Qiu, X. A study on information extraction of water
body with the modified normalized difference
water index (MNDWI). J. Remote Sens. 2005, 5,
589-595.

Koning, C.O. Vegetation patterns resulting from
spatial and temporal variability in hydrology, soils,
and trampling in an isolated basin marsh, new
Hampshire, USA. Wetlands 2005, 25, 239-251.

Li, L; Vrieling, A.; Skidmore, A.; Wang, T.; Turak,
E.Monitoring the dynamics of surface water fraction
from MODIS time series in a Mediterranean
environment. Int. J. Appl. Earth Obs. Geoinf. 2018,
66, 135-145.

MacCallum S. N., Merchant C. J. ARC-Lake v1.1, 1995-
2009 [dataset]. 2011

Mattikalli, N.M.; Richards, K.S. Estimation of surface
water quality changes in response to land-use
change: Application of the export coefficient model
using remote sensing and geographical information
system. J. Environ. Manag. 1996, 48, 263-282

McFeeters, S.K. The use of the normalized difference
water index (NDWTI) in the delineation of open water
features. Int. J. Remote Sens. 1996, 17, 1425-1432.

Okoro, S.U.; Schickhoff, U,; B6hner, J.; Schneider, U.A. A
novel approach in monitoring land-cover change in
the tropics: Oil palm cultivation in the Niger delta,
Nigeria. DIE ERDE-]. Geog. Soc. Berl. 2016, 147,
40-52.

Patel, N.N.; Angiuli, E; Gamba, P; Gaughan, A,
Lisini, G.; Stevens, ER.; Tatem, A.].; Trianni, G.
Multitemporal settlement and population mapping
from Landsat using google earth engine. Int. J. Appl.
Earth Obs. Geoinf. 2015, 35, 199-208.

Pekel, J.-E; Cottam, A.; Gorelick, N.; Belward, A.S. High-

Yic

s

02 @olc g wlidlge

\\Coo )La) Al B)‘Aﬁ) J< le


https://doi.org/

Journal of Meteorology and Atmospheric Sciences Volume 4, Issue 1, Spring 2021

Analysis of long-term dynamics of Lake Milh using satellite
imagery

Ayat Khalil Diab Al-Gharibawi', Zahra Azizi**

1 Master Student of Remote Sensing and GIS, Faculty of Natural Resources and Environment,
Science and Research Branch, Islamic Azad University, Tehran.

2 Assistant Professor, Department of Remote Sensing and GIS, Faculty of Natural Resources and
Environment, Science and Research Branch, Islamic Azad University, Tehran.

*Corresponding Author Email: zazizi@srbiau.ac.ir
Received: 01 December 2020 , accepted: 02 March 2021

ABSTRACT

Surface water dynamics are important for understanding the impact of global change and human activities
on water resources. In recent decades, surface waters have undergone many changes in terms of water
area, evaporation and transpiration. On a large scale, the efficiency of traditional methods of monitoring
water areas is low because these methods require a lot of manpower, cost and computational resources.
On the other hand, satellite remote sensing has many advantages in monitoring surface water. Therefore,
in this study, using satellite image processing technigues on the Google Earth Engine platform, the analysis
of the dynamics of the water zone of Razazah Lake in Irag from 2003 to 2021 was investigated. In this
approach, 4693 frames of Landsat satellite images were processed from the data and computational
benefits of the cloud platform. In the first step, based on the estimated value of cloud cover for each pixel,
cloud-covered pixels were removed to eliminate cloud-water interference and improve computational
performance. In the second stage, the greenest and wettest annual images were mosaiced based on
vegetation index (NDVI) and surface water index (NDWI), then the minimum and maximum levels of
surface water were obtained by classification by maximum similarity method. The results showed that the
average area of Razazeh Lake in 2003 was 2786.6 hectares and in 2021 was 357.5 hectares, but between
the first year and the last year, the lake water level fluctuated widely in terms of area. Is. The accuracy of
surface water classification varies from 86 to 93%. In addition, the causes of these changes were analyzed.
Accurate evaluation and comparison with other research results show that this method is reliable, new
and fast in terms of calculating the average surface water level. In addition, the proposed method can

easily be implemented in other parts of the world.
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