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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

V) Sl SF o)lod o0 § oy Jlos e abidlyiz psle 60,15 cliios 4y 5

G olgl gy 3 ooliiuwl b S5 iy L 8 dxiiuane blio o3 Loy

Sgwy ddgi oyl 3o g ool 2ol ST yiogegd yo
(hysls adg> (59550 anlllan)

AN 1V0 s o lod by ANFID allio cdl 4o

FAV-FYA :olxdo

Dolnl o plo olKasls Ldl i 09,5 JLoliwl 1y gy yguaie
Email: mansorparvin@pnu.ac.ir

(RS

21 ok Chlus dls 1 5039 wlae SB Julw,d aiylyd &) Cond S dod Gblo sasy>
9099 iulw ¥ dwune Gl (Lwlal )3 (oted (Wg) (S y0g8 )90 Gl g 0 Jooio o oy
o @ bl Sl doi adge il oo sl Glaadss jo Julwyd GoNl 2L, Lk o9 @
Sb3 e 50 (o (US L jeome S Culiro g lganl (31,591 95 (£ 9o (S59 9390955 « S TP 9 £ 959
Ayl 9 oole Cu oo Sy Adg ol SB Gluluyd fudly ol e aand g aibls 1,8 S ol
OhbelS Adgo (soads> 5 10 S Gl b Jumniliy sy glsl Gy Bud .cuwl (53956 o Hluly
9 dowlono (Sl 1 a5 009 (5 35 (uSSloo s WSA (b g 2 (S gy ol (ol gy S 51 .l
4 5 ke g WSA (6o gy (bl 2 a5 el (LS g b .ol o0 S yogd y90 (s piol sy (suas)
g aid )5 41,5 ol ; B Lialyd Juuwily b gbaigy 5o o bels adg> coluws 7Y0,4) 5 7OY SY i 5
alitn SO kegd ya0 (b piol )y (010 1,8 S e cde 4 WSA gy il go Lbla> slag b el
Sl gdsge ;0,08 SB iyl gauca gyl Oldlbn 1y 55 2HE 38 dmwlons 0g
Sl 8 o8 Jomiliy (6118 (T (95 Sad g2 325 9 0091 S ol 19 0L 5 Jamiliy 51,10 ol lslS a9
Lylpd 5l Jle ohlel gbades ) 10 S Guled fuily glime MHsb 4wl SL
Al 33 1y 58 oy 3985 b b po sl yiolyly 5 0092 Ladga 15 (S 3el99)90935 9 (SUgleid
w10 Lades ) Syl yd Jouiliy

elS a5 WA g, oyt ym (slo il o S vl 153l ks

L3l sz 09,5 ¢ )9 ploy olKiils ¢yl 15 1) o 000 g3 . )


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VP e FF 0)lads 1pgd 5 Gy Jlo s i ke (50,18 Olinind 4 5 £5Y

dodio
5 Shaws s &) ey 605 3 ey gl 3 &5 el U S50y Wil S Sl B
5 plol)osg ol g ol by xhw SB a¥ Bi> S ioled #dly o (YYY 0! o SKen
5 55 lo)isd o Loz o Ly ol Lausgs 5 o iz S )3 gl s ol b 55 5 (QAY ¥+ 14T ) San
Sl g 00,5 lax 1) S @l s by oS s o 7y Slej ol Giale,d (FIA Y AT ISen
aly SB ialoy QAN ¥ o100y San 5 abl)sS o sll gamio 5 )l Lialod ( JB asile
b wiile S (So5d Sleogas 5 (S50 qealil (aLS ds (2] 65 Germen (else acgerne
0351 oxspod 3 araeb £45 30 )l ST iluosd () ¥ W S 5 gi)end Uil 5 sl JT g
sedel ke Slez JSte S i @ i shanme 5 s3baidl Sl s & ol gl @S g5 s
Olye 4 S wonds o Gl adsi 5 S (il ® e o 0b o S5l (PO Y40 B Sen
S wblis g bl 65,0l slp 59,0 raze Ko SB Cypaa g ogh a8)S a0 wuas Wy g
&8 5 b5l 095 i b S (ale 3 (VN0 ol g Gl 5 $Bablion (S €555 5 LapissS|
ol s S8 G355 Golol g (VMY (Do S wais | (e o g 580 oo (25 52, 508
Cab )l alS 4y omie pol ol el 4l iglosd ees 0,5 SB 3l sew 42338 Jlo 10+ 0 (Y+1D)
0 ogmsy S5y ey b T CuheS Ll 5 (FYY YV EA L San 5 Jlgmsl) S (o piydsis
S ol ¥V oa Soop AWl g oo YU ol pl o S iolo,d o (Y ¥ VAah g aSw) el
15 AT X e oY)l Yo 5,lhes BF sg0m o a¥le Shlus e 5 428, Jam i)l b slasSs
el aog> gl Sy dslone ojlonle pslas 5 (os) li5)) Jae & pwstws S 4y 3 gla b
=5 syl ghaiul g bass> (Sojglg s siledoe QLI ATCGIS 3l o 5 5l osliial g onds Jages
Sy oy Sgntp 5 ol Jelse S Jgl by (Y- Q): Yo 1V Slo)ansl 03g0i a1, lag]
SLladl b oagy lagl gai Caslsl 5 Sglom condg b slaadsmnj 5 bl alubids gl 05> S
loass> ) gamad, Jold ancagll (F VAR 0Kee 5 (o205 S )90 el oLl
Sl ot Sl e s y90 3BT Gloo cnl 5o el Gl B Bad 5 95750 gl Ll d 5 Copndg ulol s
Syl byl OVIY N il conl Satss (28,5 Jlai )0 (o (s laade> 5 gancaslyl

- Zhang et al

- Kadam et al

- Marques et al
- Zhou et al
-Limetal
-FAO and ITPS
- Li

- Jaiswal et al

- Singh and Panda
10 - Soni

11 -Gajbhiye et al
12 - Avinash etal

O 02 LAWK —


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

5y w3l o3l b S iyl y5 axins 3blio o2 Lolis

ol Sad ad 9 S pdvRle B sln Lalpd (g delis (e 5 adg> Cundg oS Gl 558590
Sl s jo oo Oldllae S sl 8 dlgie ol ) Coadl 4 4z 65 L (VYT +  Qslgx)conl adlais ;o

22,5 o)Ll 253,190 4 Dlgi o0 oS a5 plonil aslllas 3550 die o Ol Rl
w3y lsgans )0 T jpge 4o (gailuglsl 4 6 2esd 50 sl yial ) sl eolail L (Ve - V) ) an 5,1
Oibe B b St alaly (o (6 058550 sla el g (hie aball) (ASCE (658550 sl el 45T il o
09890 5Ll ull 1y liwgaie T8 ads> daadg> s (Ve D Len 5 aysl> aijls S
(¥ VO S g ol ilatls S iyl 3 e o ats ki o (sl el 5 00505 (sl
a5 ol plas mls g ezl ez (od O 3 s Ol 5 Su st el Sla el il LU g 4
B 5 A gyt sy g elin) ol ] o s K5 slo il
9 S kegdyg0 Gaggl Ghg) el b il dstas Gblio (olulid 4 gaalllae o (V-1 ),
SladsS Bl ;0 abs> Coluw 1F) wls ylid uls g ozl lwgaie K s Cgmy ads ol5ae
] ) s wgladdgm; VYAV )ooly iz o bl it SB il Sl Lulid ol
5 PS5 0,8 aseie |y Gl sleadsm g g 00,5 uncaglsl (sysdyee LT el 1y Gluds
@l s by Glarshl ade> )0 pdihale B 5 s egise laShy bLI 2Ll & (TN Ken
5 S M e LIl ST iuled e gyl Usb 5 sl plolass il b 45 wls ol
2Ll 6l g skegdyge sloyell sl p e ads> (sladdg> ) ancodsl 4 (1TA0) e
Ga S5 Lol oy & (VWA 6,01 5 saine is)S ko |, Sl sbadgs 5 5 4oy
aog> (S5 958 slayal)ly a5 wolo s gl g wisSls 6920, lul,> e ladss> ;0SB 5095
cadgm 5 (VTR K g o0l chlnce bl o ladg> ogms, ol b Jolins 5 Caro Siacnad s]lo
sl s st 5T 5 (Sl ien il i 5 o5l U, b ] sl ads sslo
§ blin glais sy s,S miie S il dal,5 5 511, Sl (Soilayion slassl 5 55e
Y T Kes 5 s 9)is S ololid jiu] gladdss iy inla b oly b ol § SB gl
2 S iaghy9e ol 5l el 95 5l i 5 sLdlie el sl pale <8yt e 4 039l
(60 S 53 IS LT 435 cloasg> (sl 5 0352 Aa IS 5 g yos cdiz 3 oS g 115 S iglnp lalllae
00 yS b 9 4385 )15 1 pe S5 5 Ol e - ks (oulibine Slayg) 5 OhlslS sasg o)l
g5 e @y o)ls (9015 G )0 (ile — e slaatind 5 3l 355,50 Slags il S slanisls S
S3o9LES Suipne gl 9 Altae 5 05l S Sl 9 SaSdns w8l lgenl (S1,55 05 ( Sa5ele
335l 5 S Gl 8 iy (5 50000 5100 S8 S Gl 2y ) (LslS ad5 (55950l 5

- Thakkar et al
- Mohr

- Javed et al

- Kenera

- Zhang et al

- Shivganga

AN N RN =


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VP e FF o)lads cpgd 5 Gy Jlo s i ke (5,018 Olinind 4 5 £5F

ORRgh (el Bas w5 A (65900 (HLelS Adgx ;0 Jlal arwgl g Al Copae Sy gy Olise
] Cgmy lie 35915 9 Gialeo 3 dnitass bl Jas 31 ) LalS adg> e slaadg> 5 sancaglsl s (o))l

axlllan 590 0890 (S yxo

5 ol S il Csiz o olaile S 5 ikl (sloglis o suslens 00530 2 Grlaie oLl G405
FROFE Lz sbosb 5 Jlad YFOOST b YFOFD LLdin sloisse o oliile,S bl Jlod
£lis | 3o 5 5510 g el g po2aslsS VD dds eyl mlins (V) IS el o0 aBly 5,5 FYOINY s
Lol iS5 sl sailos, ool adgm syt p0 e VWV 5 sl cleli )l 48 e Y- ¥ Coig 4 o]
gl et ) Ui Ll a6l a5l e 45,5 sl Sladge s 5 00 adgo
C i 05 o adsm et Sl casl antle SbensS sbess s lske —ollalS «stalu s
Ry TS C N YRR VA LUV C.‘a.w 10 69 51sS slaatigs wiloads LS SOk Sal 5 oild cloaiingg
Qg 5 0991 055950 S lwipe oS 3l lLalS abg> Ll oals LSCiT o8 sim—l KU WIPRLAGS SV )
s58le a3 g S LS (Sufalshynesss wly an Sl g oo (Briosir - o led O] Lol gla S
Oymed sl sl cdls l Jol> WST - ciolw,d slapdad cbs axly jo el sad LS5
Oged slap gadd 5 Son )5 abarwss ($59l58)5055 commlin (Sl )5 Ll pd 052y e (2SS 2L
5 e85 Slais e S s L Sleli] WIS 5l 5 S5 5t
et 3] sty e 5 03ls sl ialooss SIS ey daul s 5 ot LS5 a8 slaarigs
sl e olelis| oyl glap ol


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

£50 w3l ool b S iglu y axinns bl o Lulid

46°50'0"E 47°0'0"E 47°10'0"E

T T T

34°50'0"N

2 =
2 95
3 Coypld )
Cujuil iz Cugy¥a0ly

() Sz (Sal)pd il
O SATET (ylo ) ilimm

Gl 035 S 202 gl Calyi
(S ) Sal o0 gl Cunlyi
Syl ylgl (8l o - glo) (s Km
i ilo Sl g oo 017535 7 105 14

axdllae 3 )90 Adg> (b (o) § (o2 Ll y2r CaxBgo AL (V) S5l

B bg; 9 Slgo
RERRRE ol e 4 oy, LolS Ad> (6l il ylajls) yioos DEM Lol iy ol clmosls
eslS sadg> (sodgame Izl Lidgls ol 5o el Sl o] g, Slanlive clrosls 5 ol lslS
285 ol Jl il gy Gobol  aal ] guasy 5 0,8 gliel ol sleads> s 5 (2805 e
Sy900b bl 99 g (IS el 4o el 98 Jals Jsl o9, 50 0alitul 8590 (6 5209890 (sl sl
S8ls8,509555 008 Ll el alidee slaadsa 5 (ol e aledos o3 5 cgancaglsl (V) Jgor ool
bl s a5 (Pr) Sleade gancogdsl (O ¥+« Vo o )Ken 5 5ail) ol S cbla> Sloladl gl
58 e an (b2 Job ol S (6 7058 90 Sla el )ly 10 5 (oo ol (5 tag8 90 Sl yal)ly piolie
abaly bl (Sl 5 5)lgeal Cuns anl pl (15 (228l (Gl SlglE el S (S
obe sl i el Lo yiahl (nl VL polie b slaadg> 5 5 W)ls SI fale B L eeinse
S (SIS S )8 5951 la el aams oo plaidl 093w |, boas) o YL 5 ails SL-
el lo oS polie b glaads> ) g 030 S alu B L ugSiae aball) 1)1 o515 o po 9 g0 pl
bads> ) 2l Gancaglyl w0 plaisl o534 ]y 4, oV 5 00 S (alu b Gl i
Srad o ilo 10 5 035 05 (Khwnar g (oiasdy SIS 1 (g, ol (28,5 ekl WSA 3, L
ax 2 g o3 ) Bo) o (000 e 59 (Kerod oy 5dee JSET (5509850 Slo el )l o

1 - Pandey et al


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VP e FF o)lads cpgd 5 Gy Jlo s i ke (5,018 Olinind 4 5 £55

S 0 pS 47y Cal pile 93 (g YL (e Bl Sl wlly 5o ) 4 (Ko o pd
Sed oy (g Cede Sl ate 90 as LU 0 65 swiasplis il 5 Suop jhe 4
AV VIVl om0 sl e 50 o] (gSine BLS,1 Sk ()] o2 (shte 5 i b Sk
loygis plod goz Jol> (STHUS ggame 5 99,5 (o0 drlns 52 12 Sl (SC) (Kot £a2me aslol )
)kt 93,5 on dmlins S a2 (Somcras a0 om0 2038590 20l 12 W) 55 il o0

W=SC/ST (1) )ala,

2 Mkl 035 (oo dmslns bl 51 S 50 sl (CPD sl oS 5 (a3 ls beadgo p ganas; sl
OYL Gl oS 5 (el polie (i b sleass ) Canl S yieg8 90 Lo el 4, Proakaly
AAL Y 180 g plol) el ST iala s Loty o i sl g ools (olazsl a5 4 | a3,

CPI=X(Pr*W) (V)akl,

b (S8 Glie p aalllae 090 slaadg> 5l SO e el oS 5 el Sl osel cows 4 polia
(YYD NIV Sz g go gaipail ol g bawgio (o o (L3 Sl b oioloo b aigy oz &
G5 0l g 9 a5l Gy olol  Glale 3 ety Sl Sl leade> 5 (aiazaglsl pas (Bs) 5o
shls as, (1Sl i o oo b sladssm 5 (FV Y VT Lul0)0s 5 o funti 49> 15 10 sloas
S Jeeiliy Shilo gainans ) (iXle oS polie b slaadg> 5 5 035 S il B (sl 7S Jennily
canl T Jls 8 (iS50S5 coladilinns (55850 sloyial )l by, (nl jo aribige S (lale b sl
L Ll o 5 G045 095 5 0ad a8 S IS 4y FardS o 5 (g0 plotun o35S (2S5l
o9y oolel g oad (658 Sl polie S gamaib aibioe LSy ol by, b Giale ey
$lp Ohlels ass> 51 1o Ly o] g,y Slanlic slaosls 3l coles jo ail oo b (SSS

20,5 colaiwl Jiegh bl uwcds

Lo T (gmilno glogons 3 S agh 30 (sl alyl (1) Jgax

Jse i Fabb
Rp=Np/Np+1 sl s
Y6 6, G slaant 5T slasws s NUHL s, 5 sbaanl 5 slasws : N T e o
Lg=1/D*2 b b
éi“ijl)::D w""‘“ul‘)—’J?b
R=A/LD? .
sk abs> Job 1 LD (g0 fask abpe cols A P9
Bs=Lb¥A S5 g5
FashS ads> Job i LD cyyaaghS adg ol A ’ IS5 sl
Y= T «Re=2/Lb*(A/ T )*® SIS s
Di=Nu/P e
wog e =P wsg> sl anl ] S olaws =Npt SR

- Jenks
2-Das


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

F5Y w3l ool b S iglu y axinns bl o Lulid

Rc= 12.56(A /P?) e
aog> Lo =P Wog> Lol =A SRS =
Fs =NwA R
aog> Sl =A wog> sla ulﬁT J5 olass =Np el
Dt = N].l /P . Cal,
Adg> Lo =P Wog> sla Am|)g-|Jfo|AxS:Nu b S
Do= LwA o
abg> Colus =A sl ] Jsb ggemme = Lpt 5051
Cc=0.282* L, /A"® o
A.,é? h..:m” =P dog> Colew =A pf): e ad
R=H/L, o
ads> Jsb =Lb s> (s,l5eali =H SRR IPSIRHERER
- o (Sl

(¥~ \ﬁf.a‘o's: (v_...‘.a)

O30S, b (g )0 adg> (nl (i8S g4l (5551 5 (V) S 009y ads 1) i (gl (] )LelS (sa29>
sloaiig 5 Gle - (heb sbile pgeit) b (2l 50 5 5k (250 3 Ls T g5 ) (Sl slavsl
G5 85 el STl ailsog, axdlias 3,50 ads Lol (ESKm5 ol oST e 250 asls o1 6l s (6 ,5,31sS

wob e VoA,

46°50'0"E 47°0'0"E 47°10'0"E
T T T

N Laal,
Sy oS! @
AREES)

Yo, —

¥4, —

34°50'0"N
T

¥ oA, —

b a4,
Py —
Voa,—
oblels b Il
dder 55

Y oslad
Y olos N
Yooyl
¥ ojlod

& o)les
£ s # oylot NI
0 25 5 10 15 20 : v oo)led N

Y005, 5) rae ol )leolS b g (ASD ) Al g g ) aldls (V) JSC&

34°40'0"N
T

-—— Km

G098 90 W yiolyly adgl guisan
4, u....,l).el L 3 asl Sk u“-ll-wﬁ 6‘)—.’ |) J.......»L..’ g—i)—*-‘*s VoA, L Lgl.ac\..b?ﬂ)' (Gind QJ”I o
il 8 iy cp s 0 a5, b sbeass i cnlply b oo G2l Ll (ol 3 el doadgs 55
55V D ADFog) atils iSa) gaSid Jlasl 558! b Koo bl | ool G it o |, S


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VP e FF 0)lads g0 5 G Sl s bl pgle (50,18 Sl & s £5A

ol 5 085 T8 5l i anlllas 550 (sloddgo 12 cola olril s 0l ST gl b b _oniiins dlas]
b SIS e 5 4 B ojlad 9 F o)l slaadg> 5 9,000 51 abl oo Lol (SliwasS blys e 4
3515 S il b s s s o Jsbe 1) Jpir a2l e SIS il 5, S 5
3l S b8 )0 1 4 oVl g eog s 1)yl (ol Glime Gyt S YO L F o)lel adg> o5
Sls S aale @ o ) as) ioml (rhaw (b Jsb Ol (ryeS Sde @ 55 Y ojleds a9 5
Al 5 OV VRATT Sl 5 5L odge o5 3 5556 olie asS (slatigs s (Ngir
b B a5y VL g axdla |y )8 )9S (e (0S¥ olad adg> 50l S Aale B b egSae
by JS8 5556 bl (Y gaz)adlbiee L 1) a) (nomb Voejlod ads>y5 g 00s Lo I, S
P a5y o ol sostasls 0T oVl rolie 452l S5 ialid pline b o
L F ojled ddgm ) 00,5 o SB il sd el ol ol g (N + 1T s 5 (63)005: s olisS
Wilor SB aluyd jo ) s, s ¥ ojlad ads> 05 5 0 a4, gl JS2,656 el )l jlade o yiicn
o ol 3 St sy sopls S8 im0 LS S g Yl pslie (D) g
5 anils ST il b b usSae abaly il ol ol OFY QYT Sips 5 Sicadionl Yo (6305
P as, Foml g eog ade> ) (nFentS el cnl Glime (ryde RS LY o)led adg> 5
el B 5o 15 A (VL ((SadS Cad liee 2 yeS L Y ojled ads 5 all e ) S ale B
5 Al (BSns 5 spdidss (sielstd b o S8l Cus el (N)]gax o)ls SIS
CELE o alws dw 4 |y 288 sleasy> Cobiuus wlul 5 (VAOA) Sl (YYAY VTl IS0
b oostianns alasly 2ol )l ol 20,8 s (VPKM?) il ) o (KM 2 BF/F) L Lawgte (Km1E,$<)
el S alop 2lS 5 Y 365 olpee (godimd lis ol sl polie 5 azils S ioled ol
olie i Dl S aluyd o 1) ad) 3Vl g (o iomb cad i @Y o)led 5 ¥ o)led glaasy>
23lie g 039 05 55 503 Gloj S (598 Vb (5 lgenl (gople JSb (goaimaplis (sopls o SV
TVt Il 05 St 5 o 5 il ek a0 U3 S 2Ll ol ol
el sl S iy Sl T o5 ol 5 45215 S s s a2l ool (AF)
Gk g Pomb e A o pld S bl bl 2 Vojled 5 0 o)led slaadez el S
5 pDess bLijl jo 355 cod b b oamlyl Jlgyd el aibice Ll S poles o 1) as,
S 392 05 5 YU (6150l oebas o Slge (603363985 5| (Sl T (VL puolie 5 (Vo) V) A S3g

- El Maghraby et al
- Eze and Efiong

1 - Magesh and Chandrasekar
2 - Reddy et al

3 - Singh & Singh

4

5


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

£54 w3l ool b S iyl y5 axins 3blio o3 Lolis

madg 5 Ails S iyl b s abal, anl )] Jlgyd xell (AFF NAVE Sk g il S5
iSay el il e s 1) S il s sl 4, 53V 5 O omb cwig 4 ¥ s Fojlad b
5 Sl (BT qs5 5 3585 Cud b ((Suigleid Ll geanms las 5 Sl (Si3edsd 50555 porhe Su
s lis ol b polie g atils SB Giolwd b pedias adal, el cpl (Ve Y OVAT IS
Aol s Yl cSF AT 5 Y o)led laasy> 5 ablce SB a8 olejd g i 5 pdydeh
g 9,¥L)ed S S ) (b Slly) (e (250 o515 eyl il S iale b il po 1, 4,
aiile YU 6 dudsi Sliee 3 o8 Wlls, ls Li8m) o5 w515 b claady> 5 (V- YO Voo A7 o Kon
45y ot 5 oVl o 4 B 9 Y oled adgm g5 ols ST Gl b meiiens alaly sl col
15 el 0 ls S L1 adg Sy USS alal, 9,88 (0 (N gz axdle s SB il o 1,
Sl T ols Sl 5l Bl V5l a8 olie g adg> copls clle godims (Li CC=1 polie g 42 ki
30 L3 (Y VFAYAY () ee g SLdhasl bLs L1 jo abem 40 3985 ol b ladinss alil ol g 00ls
e Sl syl o5 polie culple sl opls adg> 5l it O Sobi Sl 00,85 (gladsg>
cye bl pojls Sl B b (sSan alaly Jlil cnl g 009 ST 6355 5 ade> sonl
S i Llo 1 SB alo b Judly (0 a8 5 (nyidn <55 4 B3 0 0)led slaadg> ) (S 08
5 (AR Y ) Furam 5 Sloosgs Vb Sy o0 5 0b5 sz Sty o8 o3l loy ,Sla Y () lganls
G polins s S ialo s b auiiies alal) (6,l50nl Comd a5l oo dds> 10 o Sgi (oo Lis
Fomb s VL eSS AT 57 o)led slaade> ;g 00 yiie Gale)d Jeiln Slo sl
h S (tale 8 39ii Glime (AalS g DUy, Ca o Al L (SIS0 95 ol aijlo S ale b 0 1) 45,
£ a0 F X oylad by claadss ) s S Lyl b ceriias alal, ool sl 00,5 & yud
el 45 (nteS g (e S AV 9 T o)led laadsz 5000 1Yl i e (eSSl (sl

ilools plaizl sz |, S iolu,d jiule,d

Sr0gdygo byl )l (wlwl p (4 )leolS adg> adsx 35 i lw 8 & Combwe adgl (Gusuady (V) Joua

Vadg> | Fadg> | Dader | Vades | Vade | Vade | ) ase Sregyge bl
v YA \as £AY Tav YAP £.0 RbyClezsl s
™ D) D) W () 49) * 4,
- Y¥ Sy - Yy AN Nk 20 YA | (L) b Jsb
) D) ) )] M p) *) 4,
Yy - f0 - f- - YF < YA - Jf8 SR (Rf)p 3,51
) p) p} )] *) M ) 4,

¥ Y. AL A .0 YO YA Bs)Jss g5

©®) M Ap} 0] *) )] ) 4,
BAr4 - fY - ¥ - XY - Yf - FY N (Re) SarsS cons

- Patton and Baker'
2 - Rai et al
3 -Pallard et al


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

1P e FF o los P9 9 Comnns Jl ‘@L.sb.o ‘og.Lc 6.>J.3)l5 O iy A s

fv.

) (9] 9] )] *) )] ") 4

VLAY vOf Y.ya - OY Y00 AY# V.0 RHcsl cos
) () ) M *) )] ) )

-y - Yy - Yf <A )Y - XY -y (RO 018 corns
) D) M *) ™ M ©®) a5,

)Y AR V0. \,e Y o, f £.vv ),af FSH)e b, Syl
) ) 9] M ) 9] ) 4

YA £.FA Y, 8 el A YA 1,3 Dty 25a; il
) ®) 9] M *) )] ™) 4,

YA Y.V¥ VAT 1, .5 A VL VF (Dd) 28a; o515
) () \p} M ™ *) ) a5,

Y,-4 (W% N2 Y.ra YFY 1,Y0 \AE! (CC) S8 oo
) () ™ M M *) ) a5,

FEYA | QY | AVEN YY,YY £0,1 \YAE | VYYE RhD s lgenl oo
) 0] M) D) 9] M *) a5,

VWWAY | OYYXS | YVEY | YO VEL | YAYOL | YAARL | YYAVL St 5:Siles
o) () 9] 9] ) )] * 4,

WSA (9, b SQ yiogd 90 siaca gyl
el b (55098550 sl il aluly 5 oyl paolie ool (5500850 sl el adsl guiass 51 oy
s gz 20,5 J545 (6 5098590 loyial)ly polie (e (Fed o pd uSlo S Gl b
Ot e & (S0 e po 9 JS )5S el 02 Jolb slo el ol i (Sras (5o
1S (S s e syl Ly (shie (Ko oy (e

axdlbie 3 )50 LAS9> 5 ) 33 (5 1098 90 L yiel sl (Sounod (gt yilo (V) Jgu

st | Rb Lg Rf Bs Re Rt Rc Fs Dt Dd Cc Rhl S

Rb ) R 'S I T EOC P IR T R RO 3 R 2O TSR T O TN IO TN IO R 1
Lg | -sv Voo e | e | ey | AV | ey | A | oAy | Ay | v | e N
Rf | «ov | —ov | v | —can | o¢e | oxa | ocav | exa | e | oexe | —eav | oo aY
Bs | -8 | < | —can | v | ceoar | ey | ceav | o—ewy | ooy | —eva | osas | —as | ey
Re | «ne | coov | off | —eor | v | oo | oo | ey | s | ey | ea | e | exA
Rt XU A | YA | ey | ey | axo | oeas | eaa | oear | —eaa | ey | oo
Rc et | ey | ocar | —ear | ooxs | - ) SR PR 12 K 2 R CRN Y X8
Fs cxe | oA | A | ey | ey | can |- ) 240 | cas | —ee | ooy | eve
Dt SRV oA | e ey | s | s | ey | s ) Sar | o—ewy | —exs | oy
Dd A | —eav | oexe | —eva | ey | osar | ey | ocas | ar L Y B EERY



http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

£V 3 ooliil b ST il y s Gblio o Luolics

Cc <20 CA S U BETICE S BEEIC S S BT U AL N I G O RO A BN & Sl YA \ oY - ¥
RAL | oy ® | =o00 | o0V | =08 | 288 | oY | —e oA | e Y | <o YE | ey | ey ) .Yy
S CXE L e NE | Y | Y | YA | NE [ YV | X [ Y ey | e .Yy )

SC | =¥V | —YXY | Y [ VEA | eaY | V00 | ATy | oYes | Ve VEY | ey | e00 | VAY

ST 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,04

(VA ISR T I 200 N IROUL S W (R VYN AROR N IR L2 IRPRV72 B U PUC Y OV N BRSPS W POPE S YN

(Y00, K) P

Sl ey ot (Siad o it 2585 515 5 05,5516 o (il sl sl
5 AP ol S~ ST (- ADEs — 2505 2l sl il 425 o s 55
5,556 ST (o ARS8 ol sl 5 (558 St (Kimren sl
S E3ama A28l 0 538 s S S5 (7 AV ) b ol s 5 (5230515 5 AN)
Slr oSS ggomme 5 (Mg 0352 1,00 B -VFY o (g polie sl oolaial 5590 G tagd )90 sl el ly
Soyegdyze byl 51 S e Gi9 (Nakal, (bl aelsl )3 () Jgozr adlio0) 0% Loyl )y (oolos
ol aule gl (V) 9oz ailico VLYY B =Yoo A o (s p0lae sl)ls oS ol ailoes oolaiul 5,40
ol 5 W55 s g0 2y S (35 allln 8,0 oty | K o by S5
S 5 a3l polis dagy] Jol> ggemme 5 ool ©po (M) g9z (659 y90 sl o Slodie (soas,
Voled adga 1)l S 5 ALl dnulre o5 (Makal) () Jgaz oo o lis | ad5> 5 7l

S oo lis |,

(Mak,

CPI=  (6%(-0.29)) + (6%(-2.08)) +(4*(-0.11))+(4*(-1.05))+(1*0.33)+(2*0.97)+(5*(-0.76))+
(3%1.31)+(2*0.94)+(2*0.88)+(3*(-0.38))+(6*0.09)+(6*1.15)=-6.55

5 5 o sl el ey S5 5] Sl lS 2y S i laads ) (sanasly
5 & 5 0051 ial b S 5 ARl i pollie SIS Y 5 ) o ojlod sloadsm 5 5 455 el el
3o basem ) cpl (B)Jguz Wlodls plaizl ogz a4 S islw,d Jewsls Sl 51 Y o VY sleas,
il B saig 0 g 00p ¥ as; hlo 0 o)led ads> 5 (O) gz Wjlo )13 o5 (LS b B laaigy
oy b 5200 53 5 0331 (srbonyd Sl 13551 (585, 1,15 7 0l dgon 35 58 o8 il |
SB Gialuyd Jewily 01,V 5% slaas, coig o ¥ 5V o kel gladsg> 0, )18 lwgie yiole 3

(S iyl J13 ol ol 3 aigy o g axdls


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

Ve ler PP oylods cpg0 9 Comn Jo (2Ll 3 pole (90 )5 Wlidiod 4 3205

FVYY

OlleolS adg> (b gz 1§ (i bw 8 Juwiliy (gududdy 9yl )l s i (a3l polie (F)J g0

34°50'0"N
T

&l

34°40'0"N
T

027555

1 16.5

T
N

Km
2

v 5 o ¥ ¥ v ) Woy> )
“FaY V0.X0 Y -19.88 YA | OAYY .00 bl oS 5 asls
¥ 5 ¥ \ v 5 Y 3,
Sl | st oS oS b ob; oL oS k> Sl Jeily
OYAA:005,K) tarin
46°50'0"E 4T°00"E 471008 46°500"E AT00E 47°100"E

&

027555

1"

TN

34°50'0"N

34°40'0"N

1°30'0"N

165 22

S Sl b9y — (0 g WSA (g (bl 1 — (Al 1], LolS adgo slaadga 5 (g gl gl addis (V) S5
YA 006, 55) guco

S5 ke gy el g bades 15 Guiaca ol
Se g8 )ge Lo el g 05 Al ol 950 wlCidn S esd 50 slayelly puolie
SE Gl Jeuily b pdiins abal) slls a5 o2805 0515 5 0l (S8 (oS L coladil Cns
SE b Jeily 50 a8y G 5L lo bl cl YL olie b slaadga 5 g 0ol (ganas; 009
SE Gl ety b GosSan alal) (G018 Cond g (S9rdS S 03,956 layiall anil o
nolie (F)Jgaz ardloe S ale Jounily )0 4y 0 3VL Slils o5 polie b sladdg> ;5 5 axilo
o)l adg> 5 oS wols Lis (F)Jgor ad52 05 10 sln St s 50 sl el 51 (625 GeSils 1 Jol>
Jomily 5 ¥V a5, Ghls 55V ojled adg> 5 g 009 SIS ale b o5 Jewly 5 45, (0 5eS lilo O
laass> 155 S il ol Jeadly LIs ¥ o7 Y ol gladdgm 2 ool ST il b bagio
iilige Giale ol Jenily hls 5 00g Ay u YL G0 T o Y o les


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

FYY 31 ooliil b ST il y s Gblio o Luolics

SrS il gy wlwl 3 olHlelS adga lrddes ) i bw 8 4 Camwluns adgl Guivdddy .(B) Jouar

Vadg | Fadg | Dader | Fade | Vade | Vade | )ade | 5yesdyoe yull
Y55 YA Y £AY vav ¥ AS £.0 ROzl s
) D) M 0] () ) *) 4,
BAnt - fo - ¥ - ¥# YA - fr AN (Rf)p b ,:51
) )] Ap} ) *) M 9] 4,
-y - JFY ¥ ¥y - YE - Y 05| (RE)FopiS cars
) 9] 9] )] *) )] M 4,
oYY XY Xt A Y ¥y oy (RO G0l Cons
) D) M *) 0] M) ) 4,
VFY ¥, 1,0 VY 0,% £V VAF | FS)okz sl
) () 9] M 0] *) Ap} 4,
YEA | F5A ¥, 5 P AAN VWAA | Db 2505 =il
) ®) 9] M *) ) M 4,
YA YYE VAY V) ¥ ¥A VWYE | (D) iSa; oS
) () D) M )] *) M 4,
A ERAR Y A0 Y YA f ¥YA oSlee

¥ ¥ | 5 v o v 3,

ob; ob; R e T B B ol B e e

.(\\”‘\/\:o&)li})ée.;.e

Glagigy lapl G ipgm e 5 0500 S92g ey cnl dalllae sl goaxte slahy, S iale b dlsie 4o
) (Gl ol ms Bble 15 (o9 4385 5 S oley Sde 4 a5 sy Slawe Slaalie s 025
loadgo Lyl )l 5 Condg oaiiS ol 45 wsyhagd y90 sl ol b 5IUT live 2 badg> (anzuglyl ple
leded JB gl 5 05 ol bl Sgpe Sde @yl (oo 3 Dol (e g Gy ale B Gl
Dbl 5 A ¥ VA5 5 ool el ST il p lalllae o bobs, o 5oel,5 5 o 5mlio
FEPYY ggomme j0 g i8S j18 0b) (ol Jouil b gy 0 7 5 ¥ o)led gladds>n; WSA ()
35 )18 bwgie Giale b Jeniln b argy o 7 o)led adg> 0 aims oo oSt 1) ohlelS a9 colne
wdls )13 05 ale B Jeiliy b aigy 50 0 o)l adg> 5 025 cop )0 1) GLLalS a9 colue 78 4
il b sl b glaigs 1oV 5 F o) o)lets sladdgm o 5 o Lol | o LoalS adgm rlaa 710,FY
ol b slaadga 5 wlaxd S o 1) OLalS adg> Colus TYAYY ggoze ;0 g a3 )5 )15 o5 LS
boee (oalidirme; i jlosgamme cpl wilad )1 3 (1Ll 4292 g 03900 3 05 (s 9 05 (ol 2
S 208 g dyar (535155 sloaiing § o Yol 08 5 (Folo Sl gty il S i385 slawijlo
alg 3 9 48,5 18 Cuo g jseleds (lwasS laaaly )3 laads> ) (nl (S9ls8 50985 S 5Tl o
Slap B ol 48,5 JS Bl dngs o )5 (555058590555 (o SRT (5005 009050 5 (LS
3 g 0xd Slly, Aals g S9a (al Bl el g eV slaplase ol i daJoeSiom o7en ()5


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VP e FF o)l g0 5 G Sl s bl pgle (50,18 Sl 4 5 FYF

Slolp S8l S (5950 sla el polie o) p Cunl w8l alS Sl Jely ases
Gl VL (533985 goaamaplis (LalS ads> g bads> ) (oS5 o515 5 (LASe) Sdb k>
5 by Gl yd Jeily b gloadgm g ail oo ooyl S (ialo $ o8 Jouily a0 5 laadg> 5
loass 5 ol ils S8 (555,50 00,3 (slas o p bate (lals adg> Jlods (go2gue o oL
Jlyeal (BT 955 b (lwnsS 02ty » Gelate (599939055 S 51 g 039 05 (5 23985 Sl S35l Ll
Ol SSke by (558 8l S (2585 0515 gzmen (LS8 sla el polie ol oo 3by
3 Vojled laasds> (6105 eSiloo (g 5o aidlioe S il 8 0k il aomil )3 5 05 (503394
Sloase 5 wlas S o 1) olLalS asg> Colus LYFAF 5 osg ol hd (ialod el sl)ls
el sg5 a1y Lol asse colie 1FARF 5 oo 0l Lialusd sty @lls Vo5 & 1Y o lass
ol il e b5 5 lawgie S il d ity S11s e 5 4 Bojlods 5 ) o )lad sladdsm s ilesls
Joe 53 6 S0t wéyiale ilazd S o 1) SLLalS adem ol VO 5 TAFF o 4 bade> )
Gl alol> mls 65T eSile iy 00 Sl o Sl G Wl @l s eg8y50 slayslly
L sladigy 0 1 Vb (0358 Glime b ()5 sloadgm 5 1 05l lLelS adg Codly b Sl
Gloagy o 1) 0k Giale 8 lie b adg ol sloade> g ools J18 005 Ls g 0k Ghale $ el
5 SB il b Candg addllas b s VYAV 4LIes 5 (bl ol 00ls 13 o8 Sislod Jeily b
ol 50 S sl b e a5 bl o ¥ oo,lad adg> 1 gekate Ly (6o i oSy CewoV ady>
el (Ll LS/ 31,2V Lo o] jo ddg> 5l 059 gusy 50 g 00gs Jluf LS/ 5 VPV b9 505

& S 4o
Slgedl (S5 555 9 95eal (§35158)5095) «( Siglid E95 e @ pliws S bl gz 5o () )LelS 4>
Sglae byl coaSl cde 4y o lo S 3 S ol 3 (6 e 0 abg> SLe po e Hemme Cands Cllise g
Ol o slaadg 5 0 S Gl b Jedly o gloadsm 5 0 S (talo b 50 Jge awme Jelss
aog> slbadg> ) S aleyd Jeil Ganadll 10 65890 slayll )l 4ol
gy ddlee Wel)l5 g el g, Gl Glodsg )y soled jo Slaslie sbaesls 8as cde 4y o LalS
Oy e OlLalS b9 o5z Gdes 3 Blg 0 5 V¥ ) ojled glaass> ) WA () (ol
b gy 53 635195 ndudedl Glaaiins geid; 5 )5 S3elsdy5095) ST SSE 5 Slo S slawssle
Slost anlpl o515 Gazmen IS5 loyal)y polie ailazs S 18 o5 5 oS (Lt S Gigle iy
Sl ol Gl g 03g OLLalS ads> « psir sloads 5 Vb (6 pdudsds Oliee 3l (S Sl o s (L >
Sz eyl a1l ead ladds> 5 cnl jo ST Gl b Jeadly (palS g SUly, rals
colin TFEEY gyamme 10 5 005 F B ) slaass) shlo 8 ¥ F 1) o)led slaadgo ) ibilis ololad
s S9dgtd shls Ollals b9 Jloads (g jo Bly slaadg> ) ailazd S50 1) (LS adg>
AL Sy, Glime ko (6003585 b Lad 1o sla el )b 05 polie 50092 YU (55355 (5 00l 9 2 3gLSe4s
Sleladl gl 1) ot dgl (o iVl i 5 4 7 5 ¥V iV o)lad sladdga ) abl ooyt (lale ) il


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

A7) w3l ool b S iyl y5 axins 3blio o3 Lolis

S o Silin gy ool lazs S s 10 |, o LealS g rlins 1OV FY g azils S iyl b bilis
ShlelS o e ZVO,AY 45 b 5 18 S gl s ol5 s g0l el aigy )0 s> 30
A S 5 bawgie Ghaluyd Ly b slaaigy 5o coi 5 4 a5 0 5) ojled sloadge )y ilasd Sy o )
Lyl g Slae sbocasdly b Jow opl mli wilazs 55 0 ) ol LelS ase> coluw 7YF,- Q4 wilas 5
S Gl (Sl Sl LWSA () ol cnlple o)lw Bl ads> (So35l58 90585 5 (Seieled
5 AVl (b olie LWSA (o)l (b)) 915 (655 0eSlee (g & S 55502 b1 9 4l
Y o)l..o.,.'f.’ Aog> ) 5O WL.U).S 009 Yu 9 JJ.A u.)‘ @L.; GousS uwl )..:\N o)l.o.,.';} dog> 09 (R g,
doloe Cyrizman 5 (6 lganl 5 S o o (5 yiosh )50 yiall VT (gl 4 e 4 WSA b, sl o
Fell cdn b i o5 oo (6,5 Sl gy 4 Comd Sy sl 2 b lag] o (Sesen
Oledl plgien Sules )3 05 (o0 g0 00ler (65 (Sl bl 2 ainaglsl g 039 (She S fagd e
h 330 dinle 0o g alizee S yiegd yee sl yiel b ols 108 i o cde 4 WSA g, a5 cclils
5 bl anllas s b avglie )0 oo ol b g andls S Liyla,d sanca gyl lalllas sl o6y
S g oo Coles 5o S e a1 T bl g anily Sliseed Y oojled ass> 5 50 (VYAY) )l Sen
Sassl s 5 Seislyid byt 1 e oS adg sladdym g 53 ST il Jouiliy fine
5 0 &ly sloasy> 5 5o ane ol o 1) b i S8 b as e (sla el ly g 009 laadg>
Sylopsul slag,b sl aieils g 0o S islu,d glp ol ity lls oLLalS ase> Jlods
-0 2SS Libg Ll g Lo slaanlpl 31 jo paSis glaow obul § basls oueSib yoen
S oS Linlop Jealy clde 4 o lolS adg> gz s 0 wdly )5 sloasg> Ll Al

Sl ged sbla> slazlb ol ol asesls

&lw

O3 s regdyge BT 5l ooliiuwl b Badg> 5 aiucaglyl VTN e ol i 5 taammo (Sl
A0 0 pul s> Cu e daliidghy ool bl «yoaigd jusu] ade> GIS g 490 31 Lo
Ol 2591 32 39 EPM Juo (Tl (ouy 0T AV) 0l ¢ 5 1l (G50 )] (a0 (alls
dlie o5 gibpul 5 Sy ol cblis Lo GWlAS rege 0 Gip0 dde> Pigw
COI SCWMO03_088

@ 30 el Gades p G glsl (1TA0)meml sl lossl g sl (LlS tawaie (55 30
S g ol pole 4,5 (2811 (6315 3 50890 S el sy Sl 3 S g o cbilis lidos jgkin
29-A0 (VY)Y -

Srade> y ;5 Gacaglyl (VTP w5 e 5 3L s 98 Jlanl wamas ((xidg),; il ilaa
5bT 3 WERM)adg> uluyd gl Joo 5l soliiwl b Cguy 9 Glulwyd Bl i Gl


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VPY Slar FF olad g3 g Comt Jlw bl rior pole (53,0, Sliiins 4 pi %

oy g poe dalitagh (0l lydl bl (slrady, suul ads> g3)90 anllln) s yingd g0
AFYS108 (VA sl

(59,90 Axdllan) jusl rgasy b b y30955 S T529 ¢y BLI ! TP 050m0 6,8 140l saiang
ANV TAY ame (b la gy alome (98 plwl )3 oot glaasgs 55

el (sBadg> (5 yingd g0 U9 LI O TR a5 1l oSyl (g0 sand o S
adlas (TPD) SIS 9198 coxBgo (polis 3 ooliiwl b oolih )| Gl gabaw 50 (520 il yd g
AYANEY O V)VE ) 28l i SleMbl gy - cole alilad (gl gl 3L adgs (50590

adg> 30 ol Sl B & ol (195 (Ginding (VTN Jgms; (5811 iz gl yoe cOlyzdamo (s>

FAXY (O A oLl i pole (600,15 liios 45,45 .59 Jus]
Adam, A. K., Jaweed, T. H., Kale, S. S., Umrikar, B. N., & Sankhua, R. N. (2019).
Identification of erosion-prone areas using modified morphometric prioritization method
and sediment production rate: a remote sensing and GIS approach. Geomatics, Natural
Hazards and Risk, 10(1), 986-1006.
Altaf S, Meraj G, Romshoo SA. (2014). Morphometry and land cover based multi-criteria

analysis for assessing the soil erosion susceptibility of the western Himalayan watershed.
Environ Monit Assess. 186(12):8391-8412.

Avinash, K., Jayappa, K., and Deepika, B. (2011). Prioritization of sub-basins based on
geomorphology and morphometric analysis using remote sensing and geographic
information system (GIS) techniques. Geocarto International, vol 26(7), pp. 569-592.

Bhatt, S., & Ahmed, S. A. (2014). Morphometric analysis to determine floods in the Upper
Krishna basin using Cartosat DEM. Geocarto International , 29(8), 878-894.

Das, D.,(2014). Identification of Erosion Prone Areas by Morphometric Analysis El
Maghraby, M., Masoud, M., & Niyazi, B. (2014). Assessment of Surface Runoff in Arid, Data
Scarce Regions; An Approach Applied in Wadi Al Hamd, Al Madinal al Munawarah, Saudi
Avrabia. Life Science Journal, 11(4).

Eze BE, Efiong J .(2010). Morphometric parameters of the Calabar River basin:
implication for hydrologic processes. J Geogr Geol 2:18-26.

FAO and ITPS. (2015). Status of the world’s soil resources (SWSR) — main report. Food
and Agriculture Organization of the United Nations and Intergovernmental Technical Panel on
Gajbhiye, S., S.K. Sharma and C. Meshram. (2014). Prioritization of watershed through
sediment yield index using RS and GIS approach. International Journal of Science and
Technology, 6(7): 47-60.

Gholami, S. H. (2003). The simulation of daily sediment yield by using distributed SWAT
model in mountainous catchments (Amameh Catchments), Journal of Research and
Construction, Vol.16 : 28-33.

Jaiswal RK, Thomas T, Galkate RV, Ghosh NC, Singh S. (2014). Watershed prioritization
using New Jersey. Geol Soc Am Bull. 67(5):597-646.

Javed, A. and M.Y. Khanday and R. Ahmed. (2009). Prioritization of watersheds based on

morphometric and landuse analysis using RS and GIS techniques. Journal of the Indian
society of Remote Sensing, 37: 261-274.


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

FYY w3l ool b S iyl y5 axins 3blio o3 Lolis

Jenks GF, Caspall FC. (1971). Error on choroplethic maps: definition, measurement,

reduction. Ann Assoc Am Geogr. 61(2):217-244.

Li, R., (2011). The research on the process and adjustment of soil erosion in the main water
eroded region of China Bulletin of soil and water conservation 31(5) 1-6.

Lim, K. J., Sagong, M., Engel, B. A., Tang, Z., Choi, J., & Kim, K. S. (2005). GIS-based
sediment assessment tool. Catena, 64(1), 61-80.

Magesh NS, Chandrasekar N. (2014). GIS model-based morphometric evaluation of

Tamiraparani subbasin, Tirunelveli district, Tamil Nadu, India. Arab J Geosci. 7(1):131-
141.
Marques M J, Bienes R, Perez-Rodriguez R, et al. (2008). Soil degradation in Central Spain

due to sheet water erosion by low-intensity rainfall events Earth Surf. Proc. Land 33 (3)
414-423.
Pandey VK, Pandey A, Panda SN. (2007). Application of Remote Sensing and GIS for

watershed characteristics to sediment yield: Evidence from the Loess Plateau of China,
Geomorphology, 234,

Pareta, K., Pareta, U. (2011). Quantitative morphometric analysis of a watershed of
Yamuna basin, India using ASTER (DEM) data and GIS. International journal of
Geomatics and Geosciences, 2(1), 248.

Patton PC, Baker VR (1976). Morphometry and floods in small drainage basins subject to
diverse hydrogeomorphic controls. Water Resour Res 12:941-952.

Rai, P. K., Chandel, R. S., Mishra, V. N., Singh, P. (2018). Hydrological inferences through
morphometric analysis of lower Kosi river basin of India for water resource management
based on remote sensing data. Applied Water Science, 8(1), 15.

Reddy, G. P. O., Maji, A. K., & Gajbhiye, K. S. (2004). Drainage morphometry and its
influence on landform characteristics in a basaltic terrain, Central India—a remote sensing
and GIS approach. International Journal of Applied Earth Observation and Geoinformation,
6(1), 1-16.

Saaty’s. (2010). AHP based decision support for soil conservation measures. Water Resour
Manage. Pradesh India using geospatial technique, Applied Water Science, 7(5), 2089-2102.
Singh G, Panda RK. (2017). Grid-cell based assessment of soil erosion potential for
identification of critical erosion prone areas using USLE, GIS and remote sensing: a case
study in the Kapgari watershed, India. Int Soil Water Conserv Res. 5(3):202-211.

Singh S, Singh MC .(1997) . Morphometric analysis of Kanhar river basin. Natl Geogr J
India 43(1):31-43.

Schumm SA .(1956). Evolution of drainage systems and slopes in badlands at Perth
Ambos, New Jersey. Geol Soc Am Bull 67:597-646.

Soni, S.(2017). Assessment of morphometric characteristics of Chakrar watershed in
Madhya characterization—a case study of Banikdin watershed (Eastern India). Asian J
Geoinformatics. 3(7):3-15.

Thakkar, A. K. and S. D. Dhiman. (2007). Morphometric analysis and prioritization of
miniwatersheds in a Mohr watershed, Gujarat using remote sensing and GIS techniques.
J. of the Indian society of Remote Sensing 35 (4): 313-321.

Zhang, H. Y.; Shi, Z. H.; Fang, N. F.; & M. H. Guo. (2015). Linking watershed geomorphic

characteristics to sediment yield: Evidence from the Loess Plateau of China, Geomorphology,
234, 19-27.


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html

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

[ DOR: 20.1001.1.22287736.1300.0.0.87.0 ]

[ DOI: 10.52547/jgs.22.64.478 ]

VPY 5lar FF o)ladh i3 g G Sl iailidlir poke (500,18 lidiond &y i FYA

Zhou, H. Y., Pan, X. Y., & Zhou, W. Z. (2017). Assessing spatial distribution of soil erosion
in a karst region in southwestern China: A case study in Jinfo Mountains. In 10P
Conference Series: Earth and Environmental Science (Vol. 52, No. 1, p. 012047). IOP
Publishing.


http://dx.doi.org/10.52547/jgs.22.64.478
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.87.0
https://jgs.khu.ac.ir/article-1-3522-fa.html
http://www.tcpdf.org

