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Objective: Effective water resource management in areas with limited hydrometric data
requires the application of innovative and integrated methods to examine hydrological
dynamics more accurately. This study investigates and analyzes how flow was estimated in
the sub-basins of the Dez in Lorestan Province.

Method: Initially, Sentinel-1 and 2 satellite data were used, along with SRCI and Bl
indices, to extract maps of soil textures, land use, and curve number (CN). Subsequently,
Relying on rainfall and discharge data from 1992 to 2023 and statistical analysis, the return
period of rainfall and flow for the studied sub-basins was calculated utilizing EasyFit
software. The flow for each sub-basin was estimated using the SCS method and
multivariate regression.

Results: The results indicated that multivariate regression, evaluated using the Durbin-
Watson statistic (1.74), the coefficient of determination (0.768), the mean squared error
(17.88), and the Nash-Sutcliffe efficiency (0.758) for a 2-year return period, was the most
suitable method for estimating flow at ungauged stations within the sub-basins of the Dez
River.

Conclusions: Overall, this research presents effective approaches for water resource
management and the optimization of hydrological in Lorestan Province, To optimize cost
and time efficiency, the use of multivariate regression for flow estimation in ungauged
hydrometric sub-basins is recommended.
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Introduction

Climate change and population growth have heightened the need for accurate and effective
planning in water resource management. Estimating surface runoff in ungauged basins is critical
for managing water resources, particularly in remote and underdeveloped regions. In these areas,
the absence of accessible measured data can impede informed decision-making concerning water
management strategies. Remote sensing, as an effective tool, has the potential to bridge these
information gaps and facilitate surface runoff estimation across various scales. This technology
provides precise imagery and data regarding environmental conditions, enabling comprehensive
analysis and modeling of runoff, thereby assisting decision-makers in achieving improved
outcomes in water resource management. The primary objective of this research is to enhance the
accuracy of discharge estimates by integrating hydrological methods with remote sensing data,
with a particular focus on the roles of soil texture and land use in ungauged basins.

Method

The study area encompasses the watershed sub-basins of the Dez River in Lorestan Province, Iran.
In this research, we initially relied on Sentinel-1 and Sentinel-2 satellite data, utilizing the SRCI
and BI indices to extract soil texture maps, land use classifications, and Curve Number (CN) maps.
Subsequently, precipitation and discharge data from the years1992 t02023 were statistically
analyzed to compute the return periods of precipitation and discharge for the investigated sub-
basins, employing EasyFit software. Following this analysis, the discharge for each sub-basin was
estimated using the SCS method in conjunction with multivariable regression analysis.

Results

Soil texture was obtained using the Soil Quality Index (SQI) and Bulk Density (BD) indices, as
well as bandsll and12 of Sentinel-2, along with soil moisture data from Sentinel-1, all
processed within the Google Earth Engine platform. Subsequently, the percentages of clay and
sand were summed to derive the percentage of silt by subtracting from100%. Soil classification
was conducted in the Google Earth Engine according to the standards of the United States
Department of Agriculture (USDA).

Utilizing the methodology that integrates Sentinel-1 and Sentinel-2 satellite imagery within the
Google Earth Engine, the land use map was validated against ground reference points, achieving a
Kappa coefficient 0f0.80 and an overall accuracy 0f0.82. The Curve Number (CN) map was
generated based on the interaction between the land use map and hydrological soil groups.

Additionally, relying on30 years of precipitation data and statistical analysis, the return periods
for precipitation and discharge in the studied sub-basins were calculated using EasyFit software.
The discharge for each sub-basin was estimated using the Soil Conservation Service (SCS)
method and multivariable regression analysis.The results indicated that the multivariable
regression method, characterized by a Durbin-Watson statistic of1.74, a coefficient of
determination (R2) 0f0.768, a mean square error 0f17.88, and a Nash-Sutcliffe efficiency
coefficient 0f0.758, identified the2-year return period as the most suitable for estimating discharge
at unmeasured stations within the Dez sub-basins in Lorestan Province.

Conclusions

The findings of this study demonstrate that the application of remote sensing data and
hydrological methodologies serves as an effective approach for estimating surface runoff in sub-
basins lacking hydrometric data. The integration of soil texture information and land use
characteristics, coupled with a comprehensive analysis of precipitation patterns, significantly
enhances the capacity for estimating discharge. These results underscore the substantial potential
of remote sensing in improving the accuracy of runoff predictions and facilitating the efficient
management of water resources in less developed regions.



ECO HYDROLIOGY

Home Page: https://ije.ut.ac.ir

University of Tehran Press

Online ISSN: 2423-6101

ST 593 iomiu 0318 g (K335 30 S gy Gl U (99 9397 3 B0 3900
G209 3 JboT Wb sbadg> 10 o1 (5 90,1 9 S b b

Tl Sloshw (gagee | B Toal s e | Y gyl e Ladls

mirzapour.lu@yah00.com :asbbl, . )yl oblp B (b oKl (b qolio 0351 ¢jusul (sloojen Cupde (6585 (ool )
mirzapour.lu@yah00.com :asbLl, .|yl oble B ¢l ) oKy b qolio 01851 o6yl jusel wosipe 09,5 il  Jgtms odimngs ¥
soleimani.m@Iu.ac.ir :asbLl, .l p) oblp > liwJ oKl ( mds wlio 0180l (g a0l wdige 05,5 Jbbul ¥

oS> Ao OlNb!
oSy e Wl goi
55 5 s Ly 3l edlitl iojls i (g ytagynm slmodls b 3blis )3 o glio 3o o e 1B singi Alie

2 299l o g oy ey gy (ol Ay (Sfglg i (SlacSpolnd ;5385 () 4 oS Sl
S )

L8 Bl 5 SRCI Lo aslis j) oy Sopae oV 5 ) i (shoylsale claosls 4y 151 luz 3 i 9,
5 5 Uil cslmodls s 4S5 b caoldl 45 15 )l (CN) o 6l &t 5 il (o) S (clacedly
N38le 5 31 s mSote b alllas 3y90 (st 1 (9 9 ol il 890 ccylol il 5 VY BATVY Lo
Wb 03 (eSS 0 ysodiz (yg )5y 9 SCS g jl odlitl b adg oy (23 5 dulne b (1]

Oy oy slmo Lol (VYY) yomuasly cyyed Bylol ydlie drdegil o puiiodin ygaw )5y 31 (U5 gulis saiBly
s S5l 5395 ppicnlio Al ¥ S5l 890 15 VDA Gl 25 5 WIM s lagyo sSikio < IVSA
ol i) bl 3 53 claadg ;3 el 8B (claolim] (o3 (e

2 St silwaiang g (o wlio Cupo dlpl) (G5 (sloosed Simehy ol ¢ IS gl 15 5 del
O3S (sl o psitodin (g S Sl ele) g a0 (252 dye (flp 3950 dnog g And o0 Al i) ol
235 (5l ol 386 55l (slmoje 5 5 (o

AR VRINARIEGY FRE W TR
VoY) e8lA 16,5050 & U
VXL SINY 1 g g )b

VEY/ VY 3 W g,

:ubj,s.&g.ls
oy

sl &)l J55
Sk cal

SRCI

Bl olidsy esls

» WSt 935l o (clmodly § (So5elg,0m (sla by, 3aal b (03 3590y 83 dguty (VFY) (e illao Slowk ¢ ¢ e ol s thadls ¢)ol;yme 3]
YOYXYY (V)WY (s5iglyptenasT g yiogyhun ol B cloasgs )3 o)l o)8 g S bl i
http//doi.org/10.22059/1JE.2024.383293.1842

SNOIE

NC

oo Slords (g1 @3lj > e g e Lils ©

I olSsls il 1yal



https://ije.ut.ac.ir/
https://orcid.org/0000-0002-0928-827X
mailto:mirzapour.lu@yahoo.com
mailto:mirzapour.lu@yahoo.com
mailto:soleimani.m@lu.ac.ir
file:///E:/eco/11(3)/k/http/doi.org/10.22059/IJE.2024.383293.1842
file:///E:/eco/11(3)/k/http/doi.org/10.22059/IJE.2024.383293.1842
https://orcid.org/0000-0002-0928-827X
https://orcid.org/0000-0002-0928-827X

H“f').ul; ‘réjw"’O)jdndj}j})M}f/ vfn

Aodio
3 (S g oanlio o) ] il (slaoje 13 (p2 g8 80 Sl (B 5 o Slud wpad oo £58y gl
5 LaiSlig) molel oM S S ) cdblis ol lio Copie slacallé alb 5 8 ,sb 5 wlol laosls
3590y oyl 53 By il 38l ol Caliso (clacuiS b 893 13 O by (29 359l coMaw Co e lagiun )b
SgS 350] slmojys > A8 Uil ] (slncslany candlw bai g (eobatdl s inls )3 (g5l i g5 on
sl (590 ecsylel (sloygd Jolo (1392 657 (2 g (o] sloolSiun] 39:08” ot s 251, (sl gy 5K
(s @lie Copde 5 Siayaely (gl ol BB (gladdgs o5 ) daw Ollg) dulome (IYAY @dljis )b 5 (5)pto ¢ st03)
04 yS 03l (glaodld 4y wyiwd pis daadgs i pl )0 0l Jlolyd Cuenl dblarwgs jeS g oolidlygn bl ) 0594
ladged (Yoo S 5 plunl oo dilousgyg) 29 (o plio Copo dioj)d Cs)d Slogousi 3551 ) ailo Wl o
by «2Ulyy (Lol cilisee slagd e 3 A58 (o o |y Dby § (SH)L o o dally (300 (020400 5 (228
w03 mgtdo sl (o gy o) 28 oo B B 3y90 (£lo i ysbds (SCS) USDA Sl cblis _jiocio ylast
diy lio gy L] (YVF IV o jlslix (o) cosl QUlg =)k Sealiad Jlodiganjo5 sl 85w 5 slosel LB
5 s chilate (sla o (V418 (5K 5 (sl i) ool Cosliia gy (slasles 5 Sggn (slmosls ¢ Lawsen Ll 4
I it slmodly ol ade 1 ((55tegh)90) (o S Shg 9 2w b2 (23 Olee (g5 Lally) s
(VAN @aliis i 5 (6ygmtio ¢ stodS) 35 oo gz (@M SUL 2 (29 3500 (el (el 15 g 00l (sl 3,
CB3 dgk A o295 9 S99 e X2 Om o Lailyy (gilu e )3 e (bS5 G plgisas o pitenia gs)S)
JHB psboa |y Lol 185 cloas g 15 25 (lgiise IomosSy Jao Sy 3wl 5 She (sladasiule (s | A o S8 (a58
8399 33 s ol G (gl 5> Migili 5 st (VA 0l 5 psplite bl pad (905) 35 e Jpid
b e o Dysly Sy SCS iy 3] o0l 48 013 s olStanl 286 S8 sladdgs (sl Cilisio olacaiSil
52 (75 Shsy & Cud 13388 5 5o I3l G ((Soolgyin ilisee Laulpd 4 (g pdyemess ol o Vb B e
slojlgale polas j| & eime CN (i (cimgfy 3 (San g Sgtun (WY igilyn 5 (gi) 390 Cguine (503 5 %08
I St @l a0 oy |y gl il )3 05 50l 855 SUlg) ool (glsJie 0 A Cansd b duglio 3V Jistias
Aoy )0 +/FA a /¥ 5l g (ol Al po 3 IV 4y /08 adSSLu i L (gl Jae Jae By p R il
P a3 4o > Sy (iledde jelateds (WS (picmen (WY iy (5 5 Bllas (Slod cXigds) 392 (rtwcno
g Luolig VYV oSl 5 ciladss (J5) @Uly) 858l mlio (10055 sl e 9 U0 (V+VY (0l Sa) pao 558
s | otial b ) Sam g jyje (Vo VF bl o 35T, doliyg) ] 236 (claasee (sl Obly) (a5 ol ol San
2 S g gl VYT a8 5 oMl i) slol 886 cloas e 15 gy (a5 gl y9 5l omios § bl M|
Banly fan g 08 (Vo VF dyjlsdl g JlogS ) (ogiuas (nae soaSid Jloalil b Sllgy (o)l (il e (s,
(shazxey) LS an g (sdazxey95 g (VF+) ity g (sdaomaldl (S50 ) (sl yal 5] B9 )3 o w s B3gaxe sl
i) S g Loy B S 0y S (0 9 OUlg) 8] 3512 (512 SCS g, 51 (1120 g3 sumlaglo g ol o>
Ay S il b g (e Glly) 13 (S Slape g )T g opstedia g )T Bolal SR CWolae (SgS>
3 psbia SB (ol d (cly oA g SUlgy (sl <15 e b GGl 15 8lel (b5 b opustenia (g 3l oLt ol
(o Cllgy (oilwodnd jolatads hSan g due Cpiomen (VY loll M g ) 5um 0 doj) b 03l Lawsuis &¥oles ,300
it Bam Ly (LS 5 08 (VoVT cgmgall § 08 ctis) ol 886 S8’ (slaass 0 S bz s b clp
ST o slisly 3 Gl g (opmal V2TV (02,5 9 w5 o) odoxio VLI ) IS Bldg) 13 Ul 55 (3lae g
S 3 gy sadilb g (raw Sllg) 1g5 p S el Cagb) § 4S9 cud (S 8L (LS by (SN O



YFA Gl Gloskuw 3 0003 < y9115 yn0 /90 I iimins §Looold 9 0 o5y (o sS5 5 Gordli b (20 0,530 B0 O3ag

(s lal g donss o ) 03,5 3litul otz (g S) J 0dbisilonnnd Sholy bulpd s olSitalosl yysitie sal 850>
Ol dBaidgo o5 ) (Sl 1> (SaSartem sloodls &y poytod )3 3290 Slaladgione § (23 (a3 Cupanl gl (V-VY
g5 slacs S b adate pl i o) il 3 53 Ao ol oy pj Sl g (e 4 B sl o o Gl
R ol Ao e )l 0piteriz (g0 9 SCS (slagsiy) jl edlitel (gl (ilie yiuw 2 (ol (ol (sla S99
ey byl gblio o SB b Aid 4y (g piod (355 ool 8 slaiodr dnhg) cul (635 S s B3yl 5
(b diged 4 35 (gt ¥ 9 ) Jittes B)lsle (laily a8 5 b o Clly, 2 50 sl el (So plsiear ol ol
4y A5 e s (il D9 (St Cilisee (sl by (slipl ISl b Ad sl gl sl SB cdl At Kl

A S i) sl > Ol bl g Cape 9 (Si5ggien ooy e S

Bigs g 990

axdlao 8 ygo dilaio .}

4850 3 |y gl il Colue 120> VY 5l @y yiaghS AV dgao gnlaa b (i) (lisl )3 55 (sladdg>
5oyt B )3 il @i Capdo g USRS (el piY (slocSli g 35iaS g SliunsS 3blio d92g Jiaey 0390 ]
Ol eS8, )L g (6 yiagyian ool 5l 8Ly SleMbl g skl awyp wdsgil ) JLE SkSU claoMw
o=l SLSE LM oy S slaJlo > i) sl ulidlon Sbginw (slaolinl o)k (o) 5 ladlaie
03035,5 (oolaidl slacaliug; g camb mlio o SoSume Jiko 5 Slumwli & (cio cllud el g o sanlie byl aglais
oo i Ty dolllas 390 Gt \ IS5 .l

AN . o !
o ol .

Y,Y‘O’l ‘"N

a5 glasal,y

o LI |}
P O (g y0g yiuds ol

[ wessens
gLyl
(o)
e YAVA i iien

Y‘Y’col QIIN
YEYAVA e © T T f e A

Oy Gl g olyl 53 adlllae 390 dilaio (LSl Canbye ) JSu



TEeY jaly F o lad o)) 0,99 (5585 0 g5T ¥y

g3 gy ¥

Sa cadl d s 5 (—ol)) (op)lS did (e gadil SaS 45 Y oV Jiuiiw (glojlgale yiglas ol I oolamwl b
SLa o599 )i 05,5 L (60)LS 2 aSl ddngil s ans S S5glg )b 09,5 « S byl odlaiwl b 9 1505 2l yscil
9 mw )b sloolKaa) ol 39) o yiwd )3 drdsgily coldl )3 b gl sl laasly ol CN sl astiio CN (el o] ol
ol a8 olmolSiu) g 4 gl sl 4Vl 3Slis skl ) o] 1 3l cla 25 ¢ i)l @allas y90 diate (¢ ji0g,hud
il S Sl Ao L b and cawlio (65lo] (slagjor i ooliiul bl Yoo g Ver e FO e & & clacuiSsl 3,9
A gl a0 S dubxe (00 Sl o ST Pigy b e Aol s 4 SCS ovgy 3 oalael b Cllgy glas)l o o)l jSlas g i)l
il g Sl i) CN weliue @alpl s w@alpl Job Jaue (gla ol 5l o pitosis yomSy dasly 53] cawd
=) sl slaadd 45 sl pesl )l JSo5 Al jl gy ool plodl jglateds b (6350 00 (23 sl 3ol 9 (50
8y90 4t 9 )lal (slagujy bl (sl ym EaSYFit Professional V5.6 l3le,5 ¢yl y yg5-81 s oolil S il
Gl sy LY USG5 g Sbys jlged wul oad odlatul ol ey (saiss WJg5 ¢l ArcGISPro v3.1.5

b sl sla ol 1o ylgnle wglas <l ejlsale o glas

8 e g bt T i ASTER | S S —

& ks

o :51)1

< o e f

L5 =g jhe )L.g-l- sl claadgs o o)s-l-‘,.: [ N ey P =

s S ged ¥ JSS



YFY Gl Gloskuw 3 0003 < y9115 yn0 /90 I iimins §Looold 9 0 o5y (o sS5 5 Gordli b (20 0,530 B0 O3ag

(GEE') comil & 1 J5 o5 A —Y
iy ol el Jg20 JLo s o oty (oj Sy sloisygld Hrb 5 (st jlame Slyis ey (wlidnej ple
2 ol )l 55wl Sl (wlidimes odls (gjlodibe 5 (b)) oS o8 (S ojll aoyllas l (g sl
ol (VoY egdonl 5 Lil8 o lol) A (yme ditucr Sl ol L sl (2L praly S plgisa VeV - Sl

IS 2] ) IS5 o 8l S oty 93 ) i Bl > oy e SlamlS 53 el
el 1 el @)l JS65 505 (glopjitly b auglie 3 (V=¥ gy lidge 9 (o disanad) A5 o wol B 1) (6] Slislne
Oloa s g 08 o (Slusiidy (g Cowdd ¢ Jiciow slaoylanls) yoo 5l ioxw (glaodly alasjl ¢ S (slaodls 3| (6500 S
ol Jlo s Ccwl caenl Pl dilanwg yiaS (slayeuiS )0 ohgdy diue pl bled o &l )8 den (gl 1y SIS,

o bgpe slaodls (25l (gl (6lo21S jobody g sl (ulidie) ple 53 (60l GBLY pyEEh (n Fogoe (roml )) 55
(VA iyl g JoLBES Y9h) 3,65 oo 51,8 oalisal 3590 «(65)9liS” dloajl ¢ Jaee Sl b Lo o ilises oy
gl e S0 5 (2Ldhr )i sloosls Lot o5 sl (sl piey lawie oSl izmen (2l @)l J56S
S plyedn g Cal (e doy Bilgw (Yol Sloj slrasgecme (lje oyl ool w30 )13 (L) L 3 ) (ol

VoV g g elf) 1S o G Sl (aee sa s g il 5 Sl I3

3 SLoasd sl bgyl slawlen wil3l lawgs a5 Y Jiiw 5 )lgale .l osid o3kl YoV Jlo 3V it 5ylgale 51 (o)),
iy Ly (b LoD et Sless 5 IS il ] )3 39250 (5l 5 (o) by Slaiswy 2 yokaions (o]
Blanle S laieas Y Juiiw 505 (gawjl (NttPS://gisgeography.com/sentinel-2-bands-combinations/) .l
o jl e Yo B o K6 cédy ‘"‘uasl—dgw 3 Yd)?o&_d)?o& Uit 93 9 C Wb 3l oolatwl b g 85 0 Jos gy,
LS 59y 0 4 gl Aol 53 baojlgale (pl St (gl 893 it (591895 (Jhlian 3929 b S o0 s ) prglal (300
YV Jiuiw GRD  jyglad (pocmon 9 ¥ Jiwiins diiomiw | 9o ol QUL L pl a0 (Ladiis jolad ¢ guid (pl ) .l adly
ol sl (B (05 0s i dad | eslawl dy ) Kimet 5l (ool 8,5 )8 edlanl 5yg0 pel @)l S5 S sy

A5 gyl o sk VH iudad (13ST5 5L 51 saiss cpl (0 (ol ol (Vo VY S 9 Saygr pilang] V- VF ¢ JoSYh 5 >

S SSgfe s slrog 5 LYY
¥ it ,05nle V¥ 5 1) (elal 4 bgsye a5 3,5 SWIR I asuie il s il

(SRCIT) vy T bolu i sl N —F—Y

Bl s ye SB Lol e 5 (Sapd ol b sy cloald Ko Ll 5 plSontal fy b 8100 S 5
S dlge doy () s U o) Gl S8 JSts slasia] 3 pl it (o) S (S (p iy Sk jgeiige 9 Cubl
o035 8y o Lol G53)) VARV i oy 9 (g)laise «Sigigy) 2,05 (St (K Ll g (ol onldl byl epolo
L)l jl (8l (maseils Cla ol )3 () S g9 dw pp 39d 0 AL g (S Ol Ol (S (ol
V¥ 00 0 0y 5 Mg« S90)l5) Slate SWIR o Jgbo 4ol o O ()l (o JsSge g JiuS g, sloog S

1. Google Earth Engine

2. Vertical Vertical (VV)

3. Vertical Horizontal (VH)
4. Simple ratio Clay Index


https://gisgeography.com/sentinel-2-bands-combinations/

VPo¥ jualy o o lads i) 0559 (555 ST \Rb#

09le (ye slagaasl ) (syieS LulSal WS o il Ty csgb) (3L e o ) S il 99500 30,8 (g0l
Oilag—o 9 Juwey oS yiial) 155 uuabolizeg pSUl Calo yilish b (6 piaS (Siumed dituds S Jawe &l oglbre &5 cluw
(YN
e ¥ i poluas § 45 B12 (SWIR 2) 4 BLL (SWIR 1) _iw SWIR b g5 Lbijl s ogics SRCI
SWIR1
SWIR2

SRCI =

()

(Bl) Sligy 2l Y—Y-Y
¥ e laosls 3)90 ;3 BY 9 BA (lasisil L it o5 1) S35 508 (493l 5 oy (slakily oMbl olidy) jadls
(Vor 0 gilo 5 goSwginly ()B) Cusl Gb3L lawgio pdaw 3 Sl s 5 lis (adld pl S o S 5 ailonds oold lis
250 ol (gyiegdly wolie (ghyld 0,0 S oS s s faiiis sldd Ol Cabay oS )y sleire b Sid cbSE
(VAWM IS g 600l LS ¥ VA LS )T 5 glBlonb g cqliwl) ol 53U oy 939 Juddas sl ol 45 At 3L 90

Dydie oo V) ©jgod o) eSS

Bl =JR?*+NIR? (v

At S35 30,8 490l g 30,8 (slalil cui S NIR g R o] o oS
b (gl G 0 gl ySel sy il 3 50 glaasgs i SB Cugby V it (gacSTdg s 3l edlatul b asldl
5 osliiad Uy () igtins) S sy 5 (F i) SRCH 5 BI (elayasli (¥ itz VY W 5 )Y k) ol gl S
o S b Gl Jlodg o8 A (i (38 S 8L g (o) ST b cayiony A ploxl (ol JSi )65
Sy 3,5 )8 plicos rda Blg o 5 sl dwle 5 Cluw () S baiad LS linl 5l b awle 9 b 9 oy S
a9 S o Joo il G lgieas o M e il ol)b b SIS 5,8 o )8 il plicos cusa S
gy Ales oo pe oy iy Al e g 29 e St (b SB I S8 ) ST Bl iy tmd 0 298 53]
Ly o Sk slasling, U loiit ) cagb) clasein ol SB )3  Sualins @lyuss (2ol Joli Julos ol (ol 48,54,

PO il g ) gmen) Sl (S (Aule g oy SB) o €8l 5 SB cugh) paw (1:0he (e Al Baaline  cud
0 gl S Sy (slmog,S £k cdallas 350 dilaia s 5 (5 oLy (slaccdly duoyd 5] 03lizl b asb

Lg)L,oT Sz je Lo 1845 (glojl Halme (ol po omw Sy I odliinl b a8 )Lo] b oS! 5w gzl el
ol Cuod g s Yoo g Vee YO Ne DY (clacuiSh 590 b i)k g s ool 53]y ol pled (gly caliseo

(CN) (om0 8 ylows H—Y

L Gimgss cnl 3 o)l 5l el 83 (ol o)l hubey 4t 9 S8 SGiglgynn (slaog,S 4iis 4 CN 4 & sl
zl il CN dids cpodl @)l 565 Aol j0 ) (60,8 & 9 SB SK5glgyhn (glaog S didl uwgidoliy g (5225
ol 2gad 30050 30 iliee sloydg) ]y ol 955 o 02 b 6] oy gl |y ST Sl Uy,

1. Brightness Index



Yfo Gl Gloskuw 3 0003 < y9115 yn0 /90 I iimins §Looold 9 0 o5y (o sS5 5 Gordli b (20 0,530 B0 O3ag

slaosld Lzz»o] »aS Lg)o:j soje (gly a8 cunl (SCS) l.i:)oi SB cbles flojle ey« s5elg ) 0 Jaere sla yog,

[AFY DY o)

2
R (P-025) (¥ i
(p+0.85)
Sl o lae & e o 53 O CullinSS 4y bgyye Jole S g (o o) 55k P o pio o) llgy glis) R ¢l o o
L
S = @ —254 (¥ dlayl,
CN

S G0 630t E95 9 SB Clhogas (g5, 5l 5 (CN) (izmie Bileud 5 canl o o s p S oF A 3
g g0

= Aoy )3 NSl g A Al gl & ey Gloj o (KITPICN) )87 (g, 31 35 55 oo bl gl (03 dusle (5l
Wload BV o 7 Ay )5 iy bgypo Lly) a5 )5 )3 ol

T. =0.0195x LO77 xS 038 (0 dkayl,
Tp=0.6TC +,/ic (; :\I@‘)
0.208g x A
Q, = 02xA (v da,
Ts

Qo 5 gy £5,) G ol b e Tp dyosiaghs) corlums A il s S (sza) dalyl Jgb L o8 o5 5loj To il o o5

0 yuiowi> (ygmui ¥ 3 F—Y

Sl S (gl it b diasly yuiio (e 0piiodiy (yge Sy 3l o3lital o] 986 550l loojo (sl (0 e > b
canlpl Jobo canlpl o) Jitus (sloyito b (zol (o3) sl e o bty olgiiee ol ol 2 038 Uy ol
3 ekl Jga (sl (WY cigjles g (holins) 3905 )85 (a2 5 (CN) (izeio 8)lad 5 ()l () CulligSS crlone
o2l B)lol b oolitl (yusly (ny93 (903) 3 (sl ibgy bawwgs o ity salie g Bl 3lie (e glis) lallas Wizl
(Lalas s (Sied pae) H (oy8 S L8 YO U VD 530 )5 o)lel oyl dsslin 5,5 oo 15 +F b+ dlols 3 505
D9 lsSsed 923 3929 Lol (e (Sien (398 158 3) g0 )3 g0 oMl (9SSl Gl g oMb Ay
(VY celisse g Jgw) uanlpl 38) 20 ) 1) 553

Ligy o Shos S0 35 S bz Y-
s 0)al ol el o5 03lial (1) 2ay) (DW) " gy iy bolel ) dlas 9l (o Sempangs 3955 S o4l
e (YooY ooyl g @dlin) VAT (oVLo) 33,5 o 03listl g0y el )3 ool B (s (Stansoddgs 3929 (o) 2
(NSE) " lSls (25 5 5 (RMSE) s clos o ks oRY) T ol p s 3o (p (Siumpodgs J8
20,5 o 2Lojl it gy 3yShos 095 S35 S due 4 NSE 5 R” ey a5 0alitl s oy, 3,Skae b)) (sl
(IYAF (B30 ¢ 03l5005t0) 1S o Juo yho Cuowds RMSE 3ol pslio o

ol 0al BV B A Laily) ) iy s Sl (0o 5 RSl (5 oy e o35 4 bgape Ll

1. Durbin-Watson

2. R-squared correlation

3. Root Mean Square Error
4. Nash Sutcliffe model



TEeY jaly F o lad o)) 0,99 (5585 0 g5T \ B

_(XLe-Pyo-0)) |
. (P =Py ©,-0y (A dayl,

_ _Zinzl(oi _Pi)
NSE =1 —Zln:l(Pl —E) (& dal,

18 :
RMSE :\EZ(P‘ -0,) (Ve dlal,

i=1

2

_ Zinzz (5Xi _5Xi71)2
O3 (6%,6%,)

S N lalie 5:Sike Jie O sl (xSl e P lunlie Juie O il o Py (o8 iy,

ol Jgio by oxile 3L OX; 4 5 OX; g laodls

DW (V) da,

Bl 5 SRCI (sl aslis ;1 oslizal b (V)8 (il 5 (o5 cgmmgs) SlSod 5 g gl b rlao S il 4 (sl
Alolw 3 (Y JS) (b dops g (WY SU3) oy 203 V) Jitios) S gy (ppizmen ¥ Jitiao W 9V slasily
b gl (¥ JS) s 00> Ve die l juS g (b Lo 5 (e Jo)d e b s D sl il )l IS8
b Sy SLs giipdin (USDA) odocto VL] (65,58 yl5g sl bl 3o oyl o)) JSoS Blebas 0 olSS]

(e JSa)

o | e oo N
MN o
anTiss
ot oyt
G RV 5o 3. e
LAY iy ka8 o Foghs
AT ME o E AT ME e E sot IE
o <

1. Bousbih
2. United States Department of Agriculture



\na% Gl Gloskuw 3 0013 39115 y0 /.90 j1 imins slooold 9 5 55)5 skad (GUB S5 ) Goili b 590 359050 B0 gt

N
. lree.t N
ot N
reor" "N
. refrt "N
[ el sl oje= )
S edly
0 sandyLoam,
B siltLoum - o' "N
rro "N
9 sundyClayLoam
[ clayLoam Wy #s Y ""»
I sandyClay — FoskS
At %" A E PO E
< <
(@l S CAL o yd Al (2 £t S Sl o yd Al (0 £y S CBl s yd A (W1 andllae 3 90 dlkaie Y JS

SB ganaib add

o) bLB L (8] )8 4 ol )] S5 Aol 2 Y 9V Jisits (lojlgmle pgliad 3dli b )™ g, gl
e ol b i () gl 3,5 (5Ll g g IAY S oo g A O cupd b g 0 ot lis]
Gl )3 (VY e g Jgun) qmenlpl 33) o) 5 el pl 38 iomen (VoYY ccnsSIoS 5 ol omose) ) Shon
=¥ JS5) (CN) (oo 3)lass (slaaids pisred Cuwl il &)l (0 —F) S 50 o5 )b cappliio 1)) (60,18 At >
Mlosis 1) (o —F JS) S Salsyin slooS 5 (dl

N
P PEXIEN pot
| T el go 23525
el N den rrort "N
-
[ AR
. [ |be-#Y
I el sla 039 5 rrot N | 00N
S Sasalgsted 29,5 7Y - ¥
Il D ve_va
B B I I I o 5o qe v . . 1B Y S q. 1Y
pemecp i o SagkS VO - AY M SopkeS
BT e E O TS e E AE

- ]

] el g2 039205 ot u
v N
sV ey

S $lin
B
. -
. s
| ERE
|___ ISPy

ey’ N

[ g
[ P -
[0 fegia o155 4 50 rvot N
sy PRV 4 I . Wy
[ s o1y b giye .

—-—— Foghss

A%y "E o VE

-

ol 615 A (o S ST jog b Wog 5 i (0 (CN) oo b ylows 2iiis (il :aallne 3 90 Kilaie .F S5

1. Moharrami
2. Fage Ibrahim



H“f').ul; ‘réjw ) 099 ‘d)‘}fi)*‘-@}ﬂ

YFA

o] d bogye (siluwil sla Jluw oy i cCowl odds Gl Y Jodo 13 (g550g,0m (slaolSius! (il lasuin

WAY Lo 53 iy olus] ol (uansl g, ar gl anl (5l (5 yagpan o] 9 33290 O (lojlor (5 tngphen
Sommod (y yidiy A2 o i Y a1 o)l (gl jlme jodlie 1033 )5 jeS e (claolSiiu] (gloodld (g3l s plil YYAY 4
ol 0K L o] 93 ool (g)lommon ol cpl e iy by oles o ol 35,3 65 6] § 393 043 )lo oKiwn]
oyl b 2Vl (Siusod o (g ysboey (sl 3953 05 (g yiog ) ol b (Sunod Shsd (yyidey ) Joio 50 d2g8 LB &S

DY 5eiS CB s g (A1 aze (K5 03 sl ¢y53ly g

Cowl 040 (55wl BT Hlol &5 ool Wlasuivn Y Jois

&b alass X gadio BYLIER Uiyl Hbxe Y ko
<[5y ¥ ey
b Y =0.368+0.5644X Jyesb
«[AA O
Y - /YVEY R? Sl
Cox o2
Y =0.8762+0.12561X Jse s
NAAS 9y
A - <oy R? Ly
SLibts G
Y =1.664+3.269X s
¥ ) I R FHCWIRAN
T e .
Y =0.316-+0.6625X Jse s
+[ASA D9y
\ i -IVovs R? 23S Ol pus
2903 02
Y =0.363+0.4005X Jse
NIy O
\ 9p3 0y -[5¥¥5 R? b daste K5 03 g
Y =1.0044-+0.08686X Jse s
- IAVA 9
Y 39)3 0y 5520 R® ol
Y =0.0528-+0.02805X Jse
«[AMA D9y
0 3953 035 /va.y R? 950 0yl
Y =2.298+0.3155X Jse 8

o=l ¥ Jgds pasg Job &S5 el ond &0l ol ya (cly (o)lo] @i o piae b cilite slacuiSih 5y b o0 ¥ Jodo

Sy 283 4l (el st ®je Cunl (Sew (£ yt0g)dud o] y2 K0 @l 4y .0l 395 Lol plad (gly sastie @je &S Cusl
Gslio gjh Olsean ilisee a5 yteg e oSl V8 (i )3 4S5 gy 13l il 1y Ciliee (glaciS 3l 850 L (o 9l 2

Sl 04 02D ua.or.m.:



YF4 Gl Gloskuw 3 0003 < y9115 yn0 /90 I iimins §Looold 9 0 o5y (o sS5 5 Gordli b (20 0,530 B0 O3ag

bmlﬁd)bi&)ﬁ u'.'.):“Q) ubd.olbd."w"o' 5\" Dr FO N DY ‘_;La,u.w’,b ‘b)sbl{‘;gb.r Jg-\é

8 309y 0 ianns] &bl @39 o ke T2 T5 T10 T25 T50 T100  T200
sbiabls Lognormal (3P) VO/BAY OV VYYD YYR/AA YAY/SA S.AAY AYY/oA
)k Lognormal (3P) VA/ESY VAY/-D YAYVY FR¥/. SR AFV/aF s

Sy Dagum VO/OYY  YV/OYY  YAIFAD  OVIVYA  YV/OSA N-YINS YA
Gl LB Wakeby B/AYY AF/AYR AYS/AD \WVEAY  YY/FY YV FRVIVY
59iS Ol Dagum WOINY O OYYAIYY O YYEIFY  oFY/S YOVA NeYS/a o \¥Yols
>l Ao K5 03 ] Pearson 5 YYEY MYy AFIVES NOF/A YYAUYY YSS/YR dovive
oS Burr VIVYOA  NB/AYR YENOA YA ASf5 WYLEY YAV/SD
CSS 0y Pearson 5 (3P) FIF-08 WYEYY  ALYY O YALYR YANWAS 0VYES SAMAYY
Car o2 050 Burr DARSA  WMA/F VANNY YAMSS  SES/ES VVolY WA
ool Fatigue Life (3P) YOAYY a/avyR Ao/AY  Ya/-as YY/eds  Fe/Yas FANY

C55 0y ol Johnson SB YEAYY W0 WANE YESIFY YWOAF Yavay  Ye¥/
olej v Ujl Lognormal WOSA 0-/FFY NSFIY YYEIY YVYIYS BADIFE MYIAS
39y o)ko Wakeby FYADR V-V/AY O ASRAY  YSVIA YOSIYY  FOA/fS OVA/YY
39)3 03 Inv. Gaussian (3P)  MWVYY YEARE YSUSE 00.\F AARNS AVID VYY)
by 39, 45 Wakeby UNNENBSEY NSAY YABYY YYYY YEAYY  YE/AYY
sblaes Burr YOEYY  YY/-AY /SR YOV/YA ¥Ye/d)  VREY Y

S by T

EE"L"’ a5 45 odld u»)l).» oo )90 z\..o'? 59 u*’)l’ ANLWERGN L U")L’ alisee L;me.f)b 3)5) ‘U")L’ A8 :‘H.Q‘Jdb.;

Ol ! 35 (sad g 5 55 Bl (SWCLiS 5L 2,95 U (1)L (21390 (510 Sz )5 S0 (9 piog ¥ Jgua

Jl¥ee Jlo Ve J b Jw vo Jle Ve Jw o Jw Y iS5l by90
Universal- J- Ordinary- Universal- K- Ordinary- Simple- Universal- Ordinary- T
Bessel stable Bessel Gaussian stable stable Gaussian O

USGS cylus JJ ASTER 5)lgalo jl gz e ol65)) &t 51 o3lisol s dnl] Lausgio o s 5 40l Jobo cals]

ol 0 B F g 0 o) zols a8 sl cand 0 ol 895 05 o (gl

Ol Gl 3 35 (Bades 115 53 303 o 1 4]l ol (ol cams A1l (2 Ty Jgb F Jgo

~
2
‘bﬁ“;‘;’;:,o‘<>w<¢a—»»/§~
3 —
5% x o2 % 2 oz : % 5 oy ¥ 5 g £ % A3
S =
T s < 2y £ T £ S~ £ £ 9~ Zz y 4
3 s > £ <X ¥ > > ¥ £ »x = N £ < g
= o - == s = = s s s = _
s = xE x0T X X ¢ e < £ s = 3
- D T S S S D D

5 opiedz Ggew)S) B9y 93 2 byl slp s Claye (150ke 5 GlSSlo (5 oyl (s S )Mo B Joi>

03— 03)91 09_'“)‘9 LH)?') Z)LOT )‘J&A D‘)&.ﬁ 9 IR W) 0.)‘.3 L).\J)‘)J JL.U Y" 9 ARRAPAT ‘Y& AR &y dlﬁw‘f)b 3)9.3 ).) SCS
DI SCS gy dn o (g yTmwlio Dy Slos 0 ol e Sy (i9) (i (pl )0 D9 oo ol O Jodo ) .l
e (St JU) o Lo g Siid JU clallas golis b 4o ol g0 oalg Jlude 1 4w SCS gy b (00 359l



H“f').ul; ‘réjw"’O)jdndj}j})M}f/ van

Cunsly S (Blg Cugl g (HBlg 35 9 w3 (58,5 5l 3 Glge ly yel cnl U 2> cidllas (WAY welgd g 5 (595l
e @l Ly il «oUlyy 2005 )3 SCS gy aumds gl izmon (WYAY eelsd olog g gyl st (St Jb)
(Sloskw) (hHlLSon g Glosbow 5 (W odlj ilaae 5 (26559 L (ibatinl) ()0 5 (ybtiund (WA ()
Lo slel 8 slaas e )3 bl (gjlodd (YL €85 )3 0pitodiz (S @l aSul ol 2 M+ eIl 5 b S
D)l cdllas (WAY (6555 5 (gamezmo ) oylSem g odli i o (VoVF Glall 139 o S 5m doj) ()Sem g Loj b
i, AY a5 ol 03,5 |y 5, Slae o ping Wl ¥ CadS 3l 599 b3 i 0 puiialin (ygmesS) Loy gl
ol 035 28l Lol 1816 clamolSKin] )3 o3kl (cly Al ¥ CulS3l By9d 4 bgaye ygm )3
D, =—0.051A +10.77CN +0.487P +1.17S +0.002L +(~1.129SL ) + (~-850.791) (VY da,
o SL gl s o L actlig® S e i) P oisizmio 508 CN colus A wll Y iS5l 595 b 9 D, o 5 &5
s anl ]

sy Sl ly 32B 3,90 Y0 5 1+ D (iS50 (V0 5 VB Jgb B b3ga0m0) (ygusly (myg3 85lel reengil
Oy > AelSShw (a5 g RMSE (s o jd polie a8l (ois i (2955 9 (9399 slaodl> (2 0 piontics

T200 T100 T50 25 T10 5 ™ e
YIVY YISVA Y/050 YIYAY YAYS V/ARF VIVE oS ‘
N 3 . S
VNS VIARA VIAES V/FAN VYT VYD VYA sCs OIS o5
R NSy .58 VA < IVYD < INBA SVEN S .
O e po
INEY VA 1\AA \a¥ YYY YD ¥y sCs
1YY YEA/SA] \O¥/594 Voo /YA AV/SE YA/-YO WIMY gy st
AY-1\S5 YAV/$¥S VAL /YN0 WA/ WSV SY/VE s¥/.5 sCs
NAatd NNV NN <[5V <IVYY - IY¥Y AN - g
U9 S
YN ¥y JEA Y0¥ —eAY IYAY TR scs

S5l s T

S5 4
ASTER 5lgalo ¢ Y 5V Jiiiw (slojlonlo poluat jl caliso (clacaiS b 8,93 b (23 359l <85 3900 (sl cyig} opl
L o Ao )d g (o Ao pd Al L Cannl 0 o0l ST 8l 5 BNy (650)5 05294 (6999 (slaadid <> o YU gy
S ganaab L ST cugby Y 53 ol Bl SRCI (gla jadlis jlodliiwl LY o) Jiiio (slojlonle yolas 3.0l
S 8l anda sl aobl b dulee j Claw Ao )d «SB CBl ja D s slado ) wds gl 0 2l el Solas
o) Gl bl b udai o ¥ 9 ) Jisiiw polial b oyl (65)l8 i piomen 0 agd S (So59lg,0 (slaog S A
AICGIS Pro jl5sls s 5 Sz ,S Jie cpite (5o b s 905 (g5l ST +/AY IS Coms g +fA+ (b oy g
Joo SCS g, 51 Jols Cllyy £lis)) 5l asg oy (bl pom (a36 (sl w1235 3,91 SCS g 5l elizal |
0 puiiod i yomyS y by 3 oMl b yesew 5 03] Colune 5 zgl 4 huwy o S ped loj el pl Lawgio s canl ]
5l 83105 2 (> S i Colus g ()l CdlagSS o)k ON 4t canl] Jobo canl ol Lawsgio o sl el |
o ¥ S5l 890 (Sturadss pis | Lt o (V) (igusly (g0 8 lol joolie sl opitania (igmsS) 292 o Jl S



Yo Gl Gloskuw 3 0003 < y9115 yn0 /90 I iimins §Looold 9 0 o5y (o sS5 5 Gordli b (20 0,530 B0 O3ag

AVIM Uas Slaspe (6550se +IVEA fpass oy (slmo ol Cpioman 0, odlatl |y o puiiod s ygmw)S ) lgs o 3,1
53 slel 18l elamolSiums] (03 (eSS (sly CuiSih bygd o unlio b ¥ iS5 593 48 2y s < /VOA sl i
g3 () gl el galge il (Glajls (el 1> O plie Conl gl ol i) il 3 35 sladdg>
25 5 odlitd 5y lingS 3blie 1> paslil Sl b ()83l 5 O wlie pole oo (sladoliyy (505 )3 Wl 0
3l LS slalSaly g colyy iS5 Jew 25le rbo 0l £3589 2 St () b oy 4 I 0 izzen
g5y S i) il 5 55 Ld Ll 2B (gladdgn 105 1 (20 (3039 (sl 390 ey 0,8 Wl ol e

23,5 o3lil (e gian hon sy Jde g 0 ppatoriz



VPo¥ jualy o o lads i) 0559 (555 ST oy

References

Abed, M. S., Kadhim, F. J., Almusawi, J. K., Imran, H., Bernardo, L. F. A., & Henedy, S. N. (2023).
Utilizing multivariate adaptive regression splines (MARS) for precise estimation of soil
compaction parameters. Applied Sciences, 13(21), 11634.

Alizadeh A. (2024). Principles of applied hydrology. Publications of Imam Reza University; 941 p. (in
Persian)

Amani, M., Ghorbanian, A., Ahmadi, S. A., Kakooei, M., Moghimi, A., Mirmazloumi, S. M., ... &
Brisco, B. (2020). 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, 13, 5326-5350.

Asfaw, E., Suryabhagavan, K. V., & Argaw, M. (2018). Soil salinity modeling and mapping using
remote sensing and GIS: The case of Wonji sugar cane irrigation farm, Ethiopia. Journal of the
Saudi Society of Agricultural Sciences, 17(3), 250-258.

Aziz, M. T., Islam, M. R., Kader, Z., Imran, H. M., Miah, M., Islam, M. R., & Salehin, M. (2023).
Runoff assessment in the Padma River Basin, Bangladesh: a GIS and RS platform in the SCS-CN
approach. Journal of Sedimentary Environments, 8(2), 247-260.

Baghel, S., Kothari, M., Tripathi, M. P., Das, S., Kumar, A., & Kuriqgi, A. (2023). Water conservation
appraisal using surface runoff estimated by an integrated SCS-CN and MCDA-AHP technique.
Journal of Earth System Science, 132(3), 127.

Berndt, C., Chi, W. C., Jegen, M., Lebas, E., Crutchley, G., Muff, S., & Feseker, T. (2019). Tectonic
controls on gas hydrate distribution off SW Taiwan. Journal of Geophysical Research: Solid
Earth, 124(2), 1164-1184.

Bousbih, S., Zribi, M., Pelletier, C., Gorrab, A., Lili-Chabaane, Z., Baghdadi, N., Ben Aissa, N., &
Mougenot, B. (2019). Soil texture estimation using radar and optical data from Sentinel-1 and
Sentinel-2. Remote Sensing, 11(13), 1520.

Caloz, R., Abednego, B., & Collet, C. (1988, April). The normalisation of a soil brightness index for
the study of changes in soil conditions. In Spectral Signatures of Objects in Remote Sensing (Vol.
287, p. 363).

Danoedoro, P., & Zukhrufiyati, A. (2015, May). Integrating spectral indices and geostatistics based on
Landsat-8 imagery for surface clay content mapping in Gunung Kidul area, Yogyakarta,
Indonesia. In Proceeding of the 36th Asian Conference on Remote Sensing, Yogyakarta.
https://www. researchgate. net/publication/302580476.

Eisfelder, C., Boemke, B., Gessner, U., Sogno, P., Alemu, G., Hailu, R., Mesmer, C., & Huth, J.
(2024). Cropland and Crop Type Classification with Sentinel-1 and Sentinel-2 Time Series Using
Google Earth Engine for Agricultural Monitoring in Ethiopia. Remote Sensing, 16(5), 866.

Esfandyari Darabad, F., Pourganji, Z., Mostafazadeh, R., & Aghaie, M. (2022). Comparison of
Effective Rainfall Conversion Methods to Surface Runoff in Flood Hydrographic Simulation of
Nanehkaran Watershed, Ardabil Province. Hydrogeomorphology, 9(32), 86-63. (in Persian)

Fage Ibrahim, G. R., Rasul, A., & Abdullah, H. (2023). Improving crop classification accuracy with
integrated Sentinel-1 and Sentinel-2 data: a case study of barley and wheat. Journal of
Geovisualization and Spatial Analysis, 7(2), 22.

Gharakhani. M., Aghamohammadi, H., & Vahidnia, M.H. (2022). Flood hazard zonation using spatial
hydrologic analysis in GIS and interpretation of satellite images: A case study on Aharchay
catchment. J. Sus. Dev. & Env, 3(2):67-86. (in Persian)

GIS Geography. Sentinel-2 Bands Combinations. Available from: https://gisgeography.com/sentinel-
2-bands-combinations/



https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/

Yoy Gl Gloskuw 3 0003 < y9115 yn0 /90 I iimins §Looold 9 0 o5y (o sS5 5 Gordli b (20 0,530 B0 O3ag

Haghighizadeh, A,, Mohammadi, M., & Noori, F. (2015). Simulation of rainfall-runoff process using
artificial neural network, adaptive neuro-fuzzy system, and multivariate regression (Case study:
Khoramabad watershed). Ecohydrology, 2(2):233-243. (in Persian)

Hagras, A. (2023). Runoff modeling using SCS-CN and GIS approach in the Tayiba Valley Basin,
Abu Zenima area, South-west Sinai, Egypt. Modeling Earth Systems and Environment, 9(4),
3883-3895.

Hoseini, Y. (2020). Comparison of uniform and SCS unit hydrograph methods to estimate maximum
flood discharge of Amughin Basin. Hydrogeomorphology, 6(21), 87-107. (in Persian)

Kariuki, P. C., Woldai, T., & Van Der Meer, F. (2004). Effectiveness of spectroscopy in identification
of swelling indicator clay minerals. International Journal of Remote Sensing, 25(2), 455-469.
Khan, N. M., Rastoskuev, V. V., Sato, Y., & Shiozawa, S. (2005). Assessment of hydrosaline land
degradation by using a simple approach of remote sensing indicators. Agricultural Water

Management, 77(1-3), 96-109.

Khedmati, H., Manshouri, M. O. H. A. M. M. A. D., Heydarizadeh, M. A. J. I. D., & Sedghi, H. O. S.
S. E. I. N. (2010). Zonation and estimation of flood discharge in unguaged sites located in south-
east basins of Iran using a combination of flood index and multi-variable regression methods
(Sistan and Baluchistan, Kerman, Yazd and Hormozgan provinces). Water and Soil, 24(3). (in
Persian)

Kim, S., Kim, S., Green, C. H., & Jeong, J. (2022). Multivariate polynomial regression modeling of
total dissolved-solids in rangeland stormwater runoff in the Colorado River Basin. Environmental
Modelling & Software, 157, 105523.

KN, J. H., Channavar, V. R., Malappanavar, N., Radder, V. S., Chandrakar, T., & Basavaraj, D. B.
(2024). Spatial Analysis of Surface Runoff Using SCS-CN Technique Integrated with GIS and
Remote Sensing. International Journal of Environment and Climate Change, 14(5), 441-454.

Mohammadzadeh, A., & Massoudzadegan, S. (2017). Forecasting Daily Volatility and Value at Risk
with High Frequency Data. Development and Transformation Management Quarterly, 8(27):63-
74. (in Persian)

Moharrami, M., Attarchi, S., Gloaguen, R., & Alavipanah, S. K. (2024). Integration of Sentinel-1 and
Sentinel-2 Data for Ground Truth Sample Migration for Multi-Temporal Land Cover
Mapping. Remote Sensing, 16(9), 1566.

Mullissa, A., Saatchi, S., Dalagnol, R., Erickson, T., Provost, N., Osborn, F., ... & Melling, D. (2024).
LUCA: A Sentinel-1 SAR-Based Global Forest Land Use Change Alert. Remote Sensing, 16(12),
2151.

Nasiry, M. K., Said, S., & Ansari, S. A. (2023). Analysis of surface runoff and sediment yield under
simulated rainfall. Modeling Earth Systems and Environment, 9(1), 157-173.

Noor Mohammadi, P., Haghighizadeh, A., Tahmasbi Poor, N., & Zeinivand, H. (2016). Identifying
locations with potential for rainwater harvesting in the Sarab Seyed Ali watershed using two
methods: NRCS-CN and GIS-based decision support system (DSS). Ecohydrology, 3(2):279-291.
(in Persian)

Raj, R., Kumar, R., Aishwarya, M., Aswini, M., & Cheraku, S. (2024). An artificial neural network
and SCS-CN-based model for runoff estimation: a case study of the Peddavagu watershed. Water
Practice & Technology, 19(7), 2734-2743.

Rasti, S., Mahdavifardnh, M., Shaykh Ghaderi, H., Nasiri, A., & Taktaz, N. Z. (2022). Improving
Classification accuracy by combining multi-season images of Sentinel 1 and 2 in order to prepare
a land use map in the cloud space of Google Earth Engine (Case study: Guilan
province). Geography and Human Relationships, 5(3), 357-373. (in Persian)

Rutledge, D. N., & Barros, A. S. (2002). Durbin—Watson statistic as a morphological estimator of
information content. Analytica Chimica Acta, 454(2), 277-295.

Sabins, F. F. (1999). Remote sensing for mineral exploration. Ore geology reviews, 14(3-4), 157-183.



VPo¥ jualy o o lads i) 0559 (555 ST YO¥

Salas, J. D. (1993). Analysis and modelling of hydrological time series. Handbook of hydrology, 19.

Sepahvand, T., Soleimani-Motlagh, M., Zeinivand, H., & Mirzaei Mosivand, A. (2023). Estimating
Flood through the Fractal Theory-Based Precipitation Estimation and the CN Extracted from
Sentinel 2 in HEC-HMS Model: A Case Study of Thireh Watershed in Borujerd-Dorud Region.
Desert Ecosystem Engineering, 12(38), 87-103. (in Persian)

Setayesh, M. H., & Namazi, N. R. (2015). Investigating the Relationship between Intangible Assets,
Profitability and Value of Firms Listed in Tehran Stock Exchange. Accounting and Auditing
Research, 7(26), 4-27. (in Persian)

Soleimani, K,, Shakarian, F., Abdali, S., & Saberi A. (2021). Prioritization of flood risk potential in
the Talaar watershed using GIS. Ecohydrology, 8(3):749-762. (in Persian)

Stenberg, B., Rossel, R. A. V., Mouazen, A. M., & Wetterlind, J. (2010). Visible and near infrared
spectroscopy in soil science. Advances in agronomy, 107, 163-215.

Tali-Khoshk, S., Mohseni Saravi, M., Vatakhah, M., & Khalighi-Sigarodi, S. (2015). Comparison of
Neuro-fuzzy and SCS methods in sub-watersheds prioritization for watershed measures (Case
study: Taleghan watershed). Journal of Range and Watershed Managment, 68(2), 213-225. doi:
10.22059/jrwm.2015.54922. (in Persian)

Tamiminia, H., Salehi, B., Mahdianpari, M., Quackenbush, L., Adeli, S., & Brisco, B. (2020). Google
Earth Engine for geo-big data applications: A meta-analysis and systematic review. ISPRS journal
of photogrammetry and remote sensing, 164, 152-170.

Teluguntla, P., Thenkabail, P. S., Oliphant, A., Xiong, J., Gumma, M. K., Congalton, R. G., Yadav,
K., & Huete, A. (2018). A 30-m landsat-derived cropland extent product of Australia and China
using random forest machine learning algorithm on Google Earth Engine cloud computing
platform. ISPRS journal of photogrammetry and remote sensing, 144, 325-340.

Tosan, M., & Beyranvand, Z. (2023). The role of flood analysis in different return periods using
empirical relationships for small watersheds in the stability of aquifers. Journal of Auifer and
Qanat, 4(1), 169-180. (in Persian)

Vinutha, T. Y., Rakesh, C. J., Lokanath, S., & Kumar, A. K. (2024). Surface Runoff Estimation Using
SCS-CN Method for Kurumballi Sub-watershed in Shivamogga District, Karnataka, India. Nature
Environment & Pollution Technology, 23(2).

Vorosmarty, C. J., Mcintyre, P. B., Gessner, M. O., Dudgeon, D., Prusevich, A., Green, P., ... &
Davies, P. (2010). Global threats to human water security and river biodiversity. Nature,
467(7315), 555-561.

Yazdi-Feyzabadi, V., Bahrampour, M., Rashidian, A., Haghdoost, A. A., Akbari Javar, M., &
Mehrolhassani, M. H. (2018). Prevalence and intensity of catastrophic health care expenditures in
Iran from 2008 to 2015: a study on Iranian household income and expenditure
survey. International journal for equity in health, 17, 1-13.

Yoothong, K., Moncharoen, L., Vijarnson, P., & Eswaran, H. (1997). Clay mineralogy of Thai
soils. Applied Clay Science, 11(5-6), 357-371.

Zema, D. A, Parhizkar, M., Plaza-Alvarez, P. A., Xu, X., & Lucas-Borja, M. E. (2024). Using random
forest and multiple-regression models to predict changes in surface runoff and soil erosion after
prescribed fire. Modeling Earth Systems and Environment, 10(1), 1215-1228.

Zhao, Q., Yu, L., Li, X., Peng, D., Zhang, Y., & Gong, P. (2021). Progress and trends in the
application of Google Earth and Google Earth Engine. Remote Sensing, 13(18), 3778.



