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1- Modified Normalized Difference Water Index

dodls —\

Lod s S5 e S s LOYE
Spr 5 bl (op S 5 Ol ot el Slas &S
TRV R ST ST P LN SO N G
(etal, 2021 Las o &1, YU Gl bl oSl 6l |5 s
2020; L. Peters,U.S. Environmental Protection Agency (EPA))
Ao s bt ST LU el ok
(Camip (Gdmw g (ol Sl ;.j Lds glaclls o b
(Schmitt And Brisco, 2013; Adeli, .et adws 5 O3lee ol
(Cowardin, .et al, 1979; Adeli, uf L, ¢ ;/J| xS 9 al, 2020)
ey cpl b s ool Kgd e A et al, 2020)
L ol CudS 5 Cany 5 S Sl i Wlg e ol
Lism s Olbee 1) gl ) glaolKaus 5 35l a5
(et al, 2010; Dang, .et al, 2021 Jsles Was o opl (51U 5
(ol glac Jles f.,L, Godae sla fags Akumu,)
Sl / (& e DLl 5 sl el (55 5LeS aler |
(Kirwan and e3> | 3 o S ;.;YL? xS
Megonigal, 2013; Pijl et al., 2018; Viero et al., 2019; Zorrilla-Miras
ol @y e s gy et al. (2014) ; Wang, et al, 2021.)
G iy alesl 5,05 355 OB O i ) ooyl
o s 5 200 sl 42l 47 St (slacs ;o500 5 i
e G ey ) eslatul 1 Lies 0L gau i O e
s 53 LOVE 5 S osls 6l S slasil g
(Adam, et al, 2009; Adeli, et Jow 5 o Jaias HUazl 5 593 39 54l
Sloslsale e 93 sla %oy sl eslanal -l 5L al, 2020)
s gloy slaesl s aS a5l V"Mfe by el s
LW (Sidam 5 obend ( (S sla S5 0l
(Lefebvre, et al, 2019) 3 g5 Sl

S ool 4y (gdaze O Siagsy st sladlo s
O lazils oylal LOVE il 5 o pde 53 93]l
09330 o 3 58 iy e 4 (Guo, et al, 2017)
Coge 5 e ok 758 Cdn 5wl U s
el 033 13 s 5 3550 VB Sl (gl 5 | WOl



(2—) wbdl i Sledbl iagss — ole dolilad

V47 Ol s Gl 50 (gloylgale (glaodls g eyl &yl J555 51 (5 S0 5o

A rl;;.}\ (Fadel, et al, 2020) lw & a5 B 95 3
rlos gla e ple b o5 Olgee (GEE) Sl eslinad U
AE Al YOA B YO E sladle e o (sles b
seebod oo 5o wilale e Ol 0 feS i cnl 02
e sSTole w0 by e op x5 (e e Y)
ool 5 Sl i 2 GRadee Yoo (VL)
o ey ey onl glaasl s ey o ST
il AT s (slos a5l s pite 5 s

53 L sols pais (Pekel, etal., 2016) Jiags s
Clis 5 el e 4 ler b ol 51V
s opl 53 .23 8 15 bl s O el
Cad ol sy Al el asgeme pl sla el
s e e SOl e ks s O Sk
laesls 5 (Ashok, et al, 2021) [iass 53 poees
ot sk 4 (GSWE) mbaw sl Sl SaslS
Lo 55 AV alS Sy s o g Gl s
s s S Sy Slagy ol gl Al eslind
o315 s ez ol Sleslaad b ol ey Sby - S
2

SV slarboolabl gl SH5 4 4y L

2300 G 5 VB el mel g Stime il e
St ook 4 0T i s p ol 5 58 S
o el ol Sl dilaie il 5l Cbli 5 g e
= Bl 5 s cilis O Kia s das o 0L mbis
soble 5 sloslsale laosls 5 aslizal U 1, (gloisl
s ST Cshan Sy e Slil; 3 el Sl S S
LI ol el e ol 5 ole Gamslr 4 YL
OIS by paally 58 VB ol b o 6l 4 4 5
b XS e o iy st L gaalsl gl il
5 ol Sl 858 5 S Aasn onl el
dile SIS 31 Lulse ganlas shaieas sloslsale slaesls
5 A S s Dl e G 5 o (L
sl VU s L) p ol g sl

(Conly sl Sl LLOVL OF sl J x5 glaanl
And Van der Kamp,2001)

oo 5 Coesl 4 (Landerer, et al, 2020) s s
ladely OLloy Pl a5 i s ol o
sbrosly 5l adlas pl s sl s o LEl JLSlEs
caxdlans g0 0595 Jsb 535 esleel GRACE-FO (so )| sl
O 1) wsips ol obley ol i GRACE-FO
Koy e ol 4y 395 Jaagh 53 i pl b
GRACE ol sale coils 5 55 aale V) galols ol
5 GRACE (slaesls 3l 36 mls 53 e 55 16 sl
e ool 315 Sluxs g esdle 3,10 3 5 s GRACE-FO
oYU s Shas 5 sond 53550 3513 Ol Loy 2ol 581 s
53 Gl G KI5 n 5 50 ] 45 An3 i S b
(Salimi,et al, 2021) J3L axsls VU 5 Shas (g0 o

sl gl v..l.i.a &l s (Song, et al., 2016)
Jyams Sleslanal b1y Cod O Sl o 53zl s mlows
313 LS gl .5 a3 o » MODIS LST(MOD11A2)
3 2Blar e waxl s Of e (Cxlis (Gas
gl sl Gl 5 Gl Sl oo el b
Loy posdle 3 108 o 3 s oMb Ll e 3 axbs
DS sy 03 gl AE 3 L Sl Ol
il VG O a5 el

sskiedy 5555 fags 3 (Sacré Regis, et al., 2020)
a5 gazes 5l 3l O L lie 5 Sl 3 Sl s
Ol s axdlas opl s S eslizsl ' CHIRPS el
& s Yl sl s ol jarle i S 5 Sl
@bl S Y0 B gladle b s
A gk SL Kle sl 0L s ol
B3 Sl anils [l addS 4 el 55 oy
e 5 plae Sk sy S SE el
YU &S cl gladan B, 5 5k Ol AU

Sl ol 8‘) QI

1- the Climate Hazards Group InfraRed Precipitation with Station



VF oY Oliaw) A YA o leis F¥0,53 (Lan—) obdlar Sledbl Jingh - sole dolibad
Scientific - Research Quarterly of Geographical Data (sePeHR) V0.32,N0.128, Winter 2024 / \ Y «

Semine ol 5l edie Jiso s O Slleisl g
Sad oo adss AV Gla SWLL 5 ads altag, G,
Card g0 (Vo8 53 L0500 Wyl Comg jilams cbili> Olojls)
O sl a3 5 ospm b plaally oo NG U3 as

RGO P AP B QLI..:

Wesls g 5lweslel —Y-¥
O3 cu.ﬂ Wl slaeslsy a4 gl p Jagn pl s
oJLL'L.»‘GEEM)‘ Lﬁﬁjdﬁjﬁ?’:ﬁ‘&)l{ ‘u‘“l:‘s
L SJBS & Google Earth Engine .ol ol
S laesls as gazme 5 lojlgale o olar 51 bl
S5 Sl e s Jdeis e gl LB L
Earth )\ QKMJW)J 9 Oldase ) ..,\;SL;a

L@JJ)) )‘ LS)‘-")-"\-‘:*-Z-’ cg_")\ﬁaj u,a.;%;] LS‘J" Engine

s sy 5 slge -
andUass ) g0 05 gdoe b pme —\-Y

Ol g2 Ol o8 3 odanlly ga Lo 98 S 55 VB
33w OE3T it (5 0 adlate 53 a5 S 5, (slgsl 5o
SV S Crlas ol s &l Slie 5 Ol pl 5 5iS
Ol LS Sla VWV sgu a8 ol LS Jla 00 50>
e £V LUl Jgb slls s S5 Ol is
PS5 S Jgb aids VY 54 s AL 4 EA
4835 00 a3 W) U adds 09 5 arn Vo o3l
a3l do s Ve 5l i (Ve K0) el Jks 5 e
5o ) s IS b L o LS
ailaie 3 Bl 5 daall e OV LOTAY (Ol Sas
5 SEIOT Sk Olser & (s sbay 3,503 13 S 0 S
OVl G a5 5 el SOk e VL Sl b
00 DlSan 5 Slae) Sl e Lo YUY

SR e a0 APEE MOE eerE
N |
/ ®
£ { E
P z 3 1 4
=] PR "
g g &= al=!
R |
i E
E T 2
1:25,000.000 -
£ 4 P STeE B OUE
27 El
| al* A
SUTE S#0TE S00E
= @ P ul.l‘“
5 U 4
r z i A I
S = ' >
: G |
g | Rt :
; 2 1
a5 =
Lol L
¥ bl 8 VU g jpe || - '
: ! H E| o= i z
L SV aseniie G| (L 2 e 2
) ] |
0 5 10 i 5 &
— T Km r | * % m 13
RE HEWE, 120 T 45700 8D L ind

A.A’UGA:J_QA 03 ghowe &L;A‘P Cond g0 ZAJ&



(2—) wbdl i Sledbl iagss — ole dolilad

VYN /o Ol s Gl 5 (loylgale (glaodls g cpail &yl J555 51 (6 S0 s

‘_;.A‘g}; BY s ldoslaul ‘_;‘erALa ‘5L¢ob|.\ Olasein ) J‘gb

e cb’ J gz &S S S @8 | Waesls Do g s o 0Ly | Gl S o ,08
MNDWI MODO09A1.006 500m YovaoYaYY 8-Day
NDVI MOD13Q1.006 250m YooY YY 16-Day
L UCSB-CHG/CHIRPS/
Precipitation PENTAD 5566m Y4AY =Y VY Month, Pentad, Year
Evapotranspiration MOD16A2.006 500m Yea)oYoYY 8-Day
Water equivalent thickness GRACE-FO 0.5(arc) cm YeaY—Y.YY Monthly
LST MOD11A2.006 1Km YearoYaYY 8-Day

Creen(B4)-SWIR(E7)
Creen(B4)+5WIR(E7T)

MNDWI =

(V) il
#3035k 5 (Green) ;e ALl 31 Laxtls -5l s
osben (MIR) Sle 303 Ol b "SWIR ol S s
ol oalitnl sl )3 e Ol sla S35 055 500
(Xu, 2006) s
Teaidl s Aol Al Gl asls -Y-roY
A el sue S MODI3QI V6 J sams
Jpams a3 o Sl Sy a ulal 0 1, (VD)
Sl o dpemal o Lo 5L 5 MODIS NDVI
glea 5o Gl D3 s Ol (gl g aS Wil acilxe
2> Ls (Kamel and et al, 2015) Xlods Sobe ol glaas L
St ol gl Olgr w55 LS NDVI
(Lillesand 2004) > 35 o o3zl S130LLs (g,ls palds
o+l 2 MODIS (slaosls slalilb (gl o NDVI (gaslas
sl (Y adaily)

NIR(EZ)-Red(E1)
NDVI= v B2) +Red(B1)

(Y) aail,

.\JSL;‘:.X?}}JU+\/'j—\/' wéﬂiww&ybw‘
(Lillesand 2004) ol A\S (il 5 oS5 0 diasOlEs &S

2- Short-Wave InfraRed

3- Normalized Difference Vegetation Index

LS o oslatal e CLM 00 Ll CoeS end
sy sesl o Waesls Wgy ( ia sy cpl 5> (Andrew, 2022)
Vdsds 88 513 ey p a5 YTAYY B Yo cladle
adlas ol 5 eslanal 5540 (loslsale glaesls Claseio

Aas e LS

s ol s Y
'Ol s Jb Lol geddpdhol jasls —)-Y-Y
b UL 5l e MODO9AL006 U yuamme

&,48 L |, MODIS Terra/Aqua V G\ glakil law
Ll e €t ol g K SS8
S SAST s e g Glee O3 8 Wl S
(sl Bk gl el ey (Bri, 2015) ol ool
by o Ol st Jlj Jols godipdol jaxls
258 58 eslanal s ccenl s &1 (Xu, 2006)
Sl |y e el gla S5y Ll e MNDWI
5okl bl 55 5l J5e ysbay d-pee s 5 ool
L5 &S nSskr S g s A S oraees
OB 5 bl (X, 2006) Ll A | Laol
2l e glsal sl 4 MNDWI 5l sl
oetld pl gaslas s eslanal aadlles 350 (Gos gdoes
el (V) ddal, Cf.': 4 MODIS (glaesls slail gl s

1- The Modified Normalized Difference Water Index
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Stations (version 2.0 final)
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