[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

IWV-1AY A FY Ol (80 ) Yo\ e sl b slaas s,
http://magazine.hormozgan.ac.ir

(Ol 3 548 50T A 5= 153y 30 anlllas)

O s olStils o ity sl ¥ caBS daws

e g oKl T sloa g ool Copte sl nign 5 pale (57 oamiils 1 9w (Prd (Alaas
wJ.ug;,”._,jo(_{.‘u/)y/'}JBQ&L&-:JJ/J%TWWJK:;:‘;/{; )3 e adble

S an sl sl ol gl 1 [ oigs 5 psle (55753 3 gamma0 8 5 gu

O s ol82is clipn o JisnT poimn T i 53,5 Jlpsle] 16 ekaows 3

R
(CARAVARYAR N SOR TP BT VEVY/YA 223l 55y 3b) dlie aiy )b

)

oSz

(g s ¢ 1 Ctal 812 GG 5 Sl Bl Gy Jame OSs  7E55 51 (S S le
31 slate 4y by yle 39T 1 ool clisly (1 53 0 305 o8 O guims  Slaiz| S3Lal CISis 5 b pilis
Gl B O 3,51 o Ga b ol alllas g0 31 83 500 s Calisie GbLa )3 (2 ks clin Sla 09
s 03Ul INEEXO i 5s 5 gy o ol duka 51 0T 35 5 plonil Ol y 545 5T s 33 (9,5 0Lz 5 S
S8 ol gmn) ¢ alid S 318 5 5 Glaaid ) o3lial b 5335 uine 15 carly NI 65T gax )
s 9 13NN Ol y 548 52501 il B o b 4 515 OLE g5 b dslows 5 1 sl (ol Slaodls 5 21,
Il 53 Sl 20 S¥NBY/OY i iay Glallas 5ouT ab g p3 059 Bly S Jule B g Aly S 2l
3 IVAY Sl & L b 51 ol b sy Sues G o sl Tl 3 0 50 520 5ST 1 ana 20 10 /1
o S A Acbws Il 33 oS e PTASSY/VY FWlas sl o 3 (il B 51 (56 o 5 gy lie
)l 4 Az 5 b el ad g (g 4 Ol gy WS 5 adlats )3 5L Gl b 03 I LKLy T s
3 =95 0Lz S I I 55T 5 ps bl il BT Cds Sldles Ad s> 3 ialed jldde 5,57 5 55 Jue
T 9 Ol e 3,51 1 53 ke (] 513 58 0 Ao 5 (G5l & 1S (055 S 3 gz g T bl 4>
3348 Bl 36 T b s Ll b gbls 53 ol b jde 3,97 2 1 (g 635 o3lial a S35 lu
A3 81 1y wlin g5 1 g0 105 £3 5 g0 Slgg = 3503 357 o Dk 5 3b ) Sk b a LS, 0T

WSy e (S il ,d Jie (ST il 3 ey oo 50 :gs-\.y\{dlfjb

m.kazemi@hormozgan.ac.ir : Jetws odims *

vy


http://magazine.hormozgan.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

doddo -\

o 5 (Alewell et al, 2019) 515 J1,3 sl p s 5 e 55 &S conl Sl 2o RSG5 S Sl
Parveen and ) s, u_f._,u b L 5t s b (o2l S dsa s OT wbe felss I ST S
g aas o gl OT ciaS 5 0T 5l ose,p &Sl ST o 55 Lol Jule ¢ 2ol b (Kumar, 2012
CUlg,y bwy il S il s (Hole and Kumar, 2021) casloas fis Sl i) oo [SKin
Sl s JTalsn belian (o STl Sl 55 (ol Y 51 (S5 5 055 0 bl o Sl e (e
el 5 e 3 Shee a8 it (3lasl o lust @ B3 Gl b cpl ol OT )5 352 50 (gdie
iz 3 eer s 33 sy 5 Ul (Pandey etal, 2021 & Du et al, 2021) 553 s OT W5 slaey o
3518 o U ey Ll 5 iy, slaslle s jsba LT St o ol (53505,
Amos et al, 2004 & Zhang ) aas s i | alss, S5dds ua duj;wk; T b s S Sl s
s s ea T 5 S8 s glde comal 5 63,lES (b ¢ tole b 5l AL STl s, s (et al, 2008
Laddd (2 pde Ol gl ] gl ST o 5 g ol Lol alse S5 (Tavares et al, 2021) 551l
o e 5o B S, op Sdsline 51 S ol 3 S isle b s i (Elnashar et al, 2021) ol g 5,5
o Sl 00 QT CoiS 5 s Olin (e 5 a5 Johs 00 ST (gh50 0 J S sk 6 b mlee
Sl s pdcam] (ly luld wasls (gole b xS @by 3 5s x5 (Morgan and Nearing, 2011) <.l
e syl i Sy (Lim etal, 2005) ol Gl 15 3 STt il i oS oslie 5 ST ol
S eslaal T las g kel s SLedbl g 5T 5508 b Ol 5 OT Sbj 5 S5 28T« ale s
Sadeghi et al, ) >3l o5 ro s 5 Giolod G 5o 1 dswosll Jew sla o sme o8 sladas
Wl s gy 5 il Olpn Sl lin 3,5T s 4 Ol o cmmlin sladian Slisl L &7 (2008

s 3, Sas 5 S lb ale oS pladas « ST sy 5 Giole b sz se ladie o o
cbdas 51 0ls5 s eaen (Khaledi Darvishan et al, 2019) wib 5 5,8 5 5 dde Ll g5 0 S o i
Sy S INtErO Jus .(Sadeghi et al, 2013) 5,5 oslizul e o558 5 SVsb clao,ss olp ST ol
! 3 a3l b a8l o OT 2, K1 s o e EPM (23l il o) ool (SIS (635l
Sl 3l 5 5 asl o gl BB 58 snTlaas o ST 55 OT 5L s )se slagsasns il &8 - due
bl [y sdwie sl g5 5 ST b b Ol 01y o — ol o ind 55 5 0kd 4 el e3lil & g
CAd e b 4 INEEFO Jus 51 sl ces 5 ((Khaledi Darvishan and Zabihi Silabi, 2021) > 5
liBlsn (it ST e Sy ol eslinal b T adgm 5l (s Ol S8 e 5 gy oSl L
.(Spalevic, 2011 & Khaledi Darvishan et al, 2019 & Hazbavi et al, 2020 ) . slizal S 5d 5 (il s

e g o die Sl ool b Ol 5 Ol s gwy 5 ol 5)sT 0 dn) oo alsis sla tagy
OLLSon 5 Zabihi Silabi o pas ol 53 clas & s sy 5 Elod 35T 2o T Sl ol il

\YA


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

WY=14) A FeY Ol (0 ) ¥V ke mle B sla e s

s 3 b o Slalllas Bl s ) Eoll Ganass o sl 0L Oyl s w5 S e gl ST
OL,Ses 5 Ouallali Kos clalon 55 sls dalgs 28l do s VIY 5V g & Ly oo Obm ST
Dby, ol s s SUly, 5 Sl b as L5l gl INEFO Jus 5 5,187 (o) » « (2016)
L sl adsm S 03 /88 ol b Sl o b addlles o) 55 ausls , Morocco s ArbaaAyacha
T L R S AANAURE S EpUH | P S R A o ao czE 50 o0
5 S Gl d Sud e ey 4 dNEFO Jus 5l eslazal b 55 (2018) OIS 5 Khaledi Darvishan
=97 Oz S & 5l 0l T mls sl Oliws S0 Ol Oluals 50T g 3 Csmy 3051
S ST s s Ol s dle do 85k o,es K el asl oSz /e cadlln 3, sn T e
9 hwge s 3 Olsls Lo o ol b s By, .l b s Sz VYYSY/FE L ol wlssg, G s
oLl | (2019) 0L 5 El Mouatassime .l oo golo 3 g5 5l GWlas 5T e L 2ol
SS1 s ;3 OUED EL ABID ;50T iy o oUlg, 5 SLs golu s claanl b 5,57 5 4 «INtEFrO Jus )
2 oS e £0Y g cm e e kST s Gl STl (Al o s Olgs T Ly B pl 4 5 dmls
Ot s awsls » I s INtEr0 s RUSLE Jus 55 i « (2019) O Kea 5 Chalise s .ol Jlu
5 sy M5 OT s esdhe INEI0 Jus 5 a8 s awlons |, STl ly 2ol b jluie bt RUSLE Jue <7 5l
(S cd s e ede INErO Jus s c5500) 51 05l B3 5 1 s s ol Ll Ol
ANtErO Jus 5l eslizal b (2021) O, a 5 TAVArES iagh 55 Gl ales b6 55 g 5 Ob > Sl
o Slawlomn bl izl fo5 0 03 ellS 85 5o g 5350 5 Gl b iy LS 5 525 &
23 Sl Gl Sl A5 AT 5 de o0 Q‘Jf))@ Lo ol iol bl Sl as s 05l INTEFO
55 (2021) O1LLSea s Mohammadi 5y i o aigs so) ) 5 (odow caCw S 5 6 2l s 50
s O 5 Gl ad STl i (2 S et 3t KKs e Ban b glad s
s s S eslinal Ol Jlat 53 W6 5T asm 53 1Sl 3 S tl s dus K Olgis « (INEEXO)
SalS (o ii) LS VYSVAL T Ol w Jf\} Colae AFar GArye Sl a3k s oS el OT 51 (ST
Olpr 0 e (G5Smn Clun 5 T (65,58 (B id @3oslS Jols g )8 e o8 J s endly
(LIl ole ) islu b slgs a5 Olsun copl o ogdhe .ls (iol5l Lo YVY/40 5 SVS/+ (FFAV/+0 VYFA/YD
wo s (g 033b) d s ST ly Sl 5 il ful5l Jl s xS j2e YIATR0A 4 VWAWAS 5l as s 53
INErO Jus 3l eslizul L (2022) 01, Sea 5 ROdrigues Neto sl ol 58l xS j2e 0V FYV/F 4 F5FAY/S )
oSl @b s 5 elale Bliag, sl asse 5o STl by ae sl e d lle b sty s -
N sgd s als OLts b 53 (5 Osckn 35 350 pammme 53 5 Jle s S8 s D?GL,‘ WY 1, STl i, e
S s SUs Cdypden 5 8le cpmie oS 3 oo BB a1 i STl S uan s g Sl A s

s (b cola ol (o5 Ol ST 4 b ok 4 5 o b o (e s so0slS

1 Erosion Potential Method (EPM)

1va


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

Khaledi and Zabihi Silabi, 2021) 5 S eslizul (¢ ls T Slotst =55 3 GSUS Laly, 5 adas 51 Ol o
A p 4Ll @ o O e 5 S5k ) 2y S ole s gl IntErO Jus .(Darvishan
T bandsm 5T 5 (53505 i plad Do oy o e ) s sble 1 (Nikolic et al, 2019)
i ey L canlllan 5550 Bo g 5o Bl Ll dlasl 5 canlin Oy e b (bl e Lol )58
S 5 SUs Coypun Bld 5 e 53 Jue Olgea INEFO Jus 5l Lol 2ass 5 dde casla oL
sl adsm 53 2 Ol 5 g 5 Gl 5o IS 5T ol et 05 8 Js Orred e Ol
Los osbe sblu s 558 de due 5,b,5 ot ool olalllas S oo Sl il med 53 dd o aab s Ol 5gS
Jad s eslas, SIS 35ms 5 G men S 3Bl L3 OT Sl el cnlods el j-’bb. SL ol ST,
o Ghlae Sy e o e Olpe 4 Bl ol Rags i Cul ol e 6005 ) L

A8 S8

39350 Y

anfllas 5 g0 Ao Y

T e ol als S ele sy Lad ot kS W s 5 O s 8 Dbl s Ol 548 5T o
L ol O Gl 5 ol st Ol g (655 o (25 51 Ol 557 Oliass Sl (5% (5887 Doy 5
b3 5 b s 4 8l I g, ol o 5 5l st Ol 548 T bl e kS oY
by SO 5 el e e YOS B 5 a6 | .(Nafarzadegan et al, 2021) >33 & g0 Olas
IS s ol 318 8l B s ¥ 5 e o W b iy G T ads ol 3L S0k s 5 YL

erlods €1 OB 308 Olial 5 5558 53 Ol 508 3] adgm oLl im Coign @

YA+


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

WV-14Y AFY Olls o(80) ¥ VY o ol b sla ey

z
°

=~
(o]

27°0'0""'N
27°0'0"N

CQ wuloipim U9 gaw 31 gL
B Wl sboliu! gy YOI 5%
N Gt @yl

H e 207

-

E E 0"'E 55°40'0"E

INtErO Ju_r.y

Ad eslael S &Lﬁﬁbhﬁjﬁ adsn 9 ud s O gny Al Gl INtErO Jus 5l I ORI S
Spalevic, ) as esleul asl e S50 bfsay 25 0T 51,L sl 87 Sl EPM dus &L s dus
IS s S LS 5 5 1S s s S s et & sls 5l goas 5315 Y8 4 58 de Jus (2011
R AT RSty SN - TP P S NS T SRR 1B

:(Ouallali et al, 2020) > o5 » 42N>
W year = T x Hyear x  x VZ3 x F \ il

SV 3, Sl H year dws cu o T o(Jlo Ly e ze) eVl b s IS W year T s o

5 dslona ¥ Al 51 Sl ol g 5 7y (o ashS) slas e olas B o(Gan L)
Z=Y x X x (DT Y il

g o dmlea ¥ dlal, Sl 55 (Al O g 71

ALY


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

Gyear =W year x Ru v il
5 (Ul xS ze) VL sl p S W year ((Jle s cuSa ) (Bl guy 5,51 G year 07 s o«

_ V6B
2L+

el (k) ao g I Ly (GskS) s plis) 9] 500 D (k) a g oo O 0T 3 &

i,

O 50,8 Ol (Bl y 368 T 4 5 61 INTETO Jus slage g9 :) Jgr

slds Kep) Sl
SIS 555 IS 558 S5

fYov p kS sl as g Colus
foo/sy ashS sl Ao b

VA Y kS Sy as s Jsb
YYLS/SY @,A,u,i.; Qg Ufﬁfué’éﬁﬁw
\A4V/Y§ kS Slag, ko S Sg S o ol

Voo e I ks o 508 Sl

Voo ) Sl Sl

3 e dloy, Ao Ll AbE o S onl

Yaay e oy, Loy oWl bl op SV

) A g i S s S5

aY/fa Ao s W o dsdei b Kow Jols ez 3l o lee
£/VY KPP by ¢ dsdsi b Ko Jols a5l o lons
£Y/AY Ao s oS ki b K ot e ) ol
q SWRH J<—>JAL~ ol mlaa
s¢ Aoy 25 o sile (S bl s 5l ol
v Lo e sy BB g ex, 5 @8l clage) Jald as s Sl omles

. . Z .
bl 5 65 5 n S S

Yoy g LT e S50 ¢l
VA W SV 5L b e
YS/Yo 1S sl am s SVl &l a3 Lo ga
VI Aasks oA barli e o alol o oS
\Fa/vs e glS ool T Jsb
asat/A e skS VoY B, L slaaalyT sb g s
S il d odd sl S
\/A Ay Ogs Sl o Sy Kiv ol (o o
A d>=ly U9 O o eslaal g b
/A A=y 09 Gladae ol by o

VAY


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

WV-14Y AFY Olls o(80) ¥ VY o ol b sla ey

27°8'0"N 27°22'0"N

26°54'0"N

27°22'0"N 27°36'0"N

27°8'0"N

INtErO Jus a9 3597 - Yo¥

2l by Ol 5487 55T wm 318 505 5 S 5 sl S bl o ANEXO s slas555 25572 (s
5ol ( SLllan 50T 50 5l oslial b ool e 18 Zlosl SWlas 5 gomn 50 5 VY0 (058, 225
bb o VG 5 Sl s e ) gl AEE sl Sl e aalsl 53 a8 35T Ol 5487 5T 4 Lae
) Il g, Sl eslinl b e Al e S5 bk (gslen Sl 5 515 L Q-lf"p-( Jde ¢ 23 )|
Soslial U 5 2l sl 5ol ws s (ool 28l 5T 5, en Sl «(Strahler, 1964) i pbsl 5T 4 ool (slaaal T
Pl Ao Colew Mﬁ&f:ﬁjwﬁﬁ@m‘pwr‘ﬁ

it Sl S 5 el GBSl 5 2Ll ol s eld ST o Sy 55Tl
o U s et dibie Sow cladsly b 225 3l eslizal b elol Cpen o (Y JK8) db oslizl
Comln 3 el W 5 Jar gt (087 o o gladsly ) o dy3 55 ((Behzad et al, 2009) ik il
=2l S i Sl eslmal b adbte Cale slags 28 Colas ao s ‘J-<£-’ S 3l s sl fey e

W Glf';:.ﬂl

54°440"E  SA°SS0"E SSOI20'E 55°260°E  SSPA00E  S4°440°K  S4°SS0ME SSUIZOE SSU26U0"K S55°400'H

z
b P losw 4 z
&
o
£
a
ol
c.g
z
2
&
Lal Lat

“ EQas-ja “ Kgu “ MuPlaj “ G)l!':’aﬁu;".“"}
“ Fja “ Ksv “ PcFsa “ usm thﬁ z
= O v 9@ i o ES
o8 v OF v 9 o 0§ oty 2
onp Ve 2 . s a &
“ Kbgp “ Mmn “ pC-Ch * 1 A f'm “ Sl ol * 1 Y P'm N

G"" )‘ S )U AWl
ra
o
=3
)
R
o
z
3
o
2
ol
Lo
(PS7Y] y s sl 5
- - s > 7 £
- BB, 1505 Jo “"’j‘* " 3
eyl e dp o0 .+ s &
" . 3
] i35 () oo ¢ )
AT " g . . % o . . 1 v. f.
Saaglis “ & gSuo Ghlo ) ! ol O =500 N

54°44'0"E 54°58'0"E 55°12'0"E 55°26'0"E 55°40'0"E 54°45'0"C 55°0'0"TC. 55°15'0"T 55°930'0"C 55°45'0"C

O 30,8 Ol Bl y 568" sl 4 g byl 6,138 5 S ¢ il Sloww ¢ ouilidpmo ) Glaaids 3 S

VAY


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

w,jfkfﬂxb|ﬁéjb)m1 C}‘)&@AJ‘;«B\S

- - F. = . . . F . Z. -
s 5 5 aan e Sy fle (S 55 g SIS b 4 b s S s 50T 0 Sl ey
Sldlls 5T tls cbolSonsl & s o ST Sl e ulal s 28 8 15 ar g Bl Ol 508 3T b gm
C\—‘.’JJ"‘—.'G.‘%C’—“‘" Gl Bl et 5o s ool LMTJ.:.N 3 CL&S)ljdu’E!Ln L;.UJL: U,"KJL".A Sysl p ol
o@‘@d{Lﬁfﬁ.ﬁ)l{)lﬁ.‘-cjjMjlf.L&OAMM‘\(PMP)MJJ[{}{‘&J})}“LMTJ:« U:;Jb'
oyl ) (gl Joen ol S T etiilin o ,bT s Sl eslind by s il ass e Jotls pulitlpa
sl gyl ‘Cl‘—‘“ Ao Jeme 3, S s rﬁ,swlm 4 sl s (Hershfield, 1965) . il Wl

.(Losser etal, 2014) .3 oslazwl  5\lWJUas

54°44'0"E 54°58'0"E 55°12'0"E 55°26'0"E 55°40'0"E
Z N
o Z
\O 4 <
% =
& el
(gl
o
> Z
o <
N L
~ o~
= &
o
Z
o z
[Soh % (=
N ™~
o
B o st ctsinst
CQ mulojge i
Joizo iyl S0
e FYF oo
— N Y. Yo f.
- \Ff Km
54°44'0"E 54°58'0"E 55°12'0"E 55°26'0"E 55°40'0"E

O 30, Sl (Bl y 568" 0T ads g )3 Jaiows il S I A T¥ IS

ol g jaste gt e @yl o S5 55 ot s el alol o 5ol S 55T ol

50T Y 5V B, L slaasl T Jsb psae 5 ool 1T sb izen 48wl (s 5 U el )T 2L

! Probable Maximum Precipitation
2 Radial Basis Functions

VAY


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

WY=14) A FeY Ol (0 ) ¥V ke mle B sla e s

o il s ST K ol oo s ST s s S0 5557 0 o Siass Lalsl o

5 ST zm Sl eslial L oy et Sl (08 8 8 am s BB gladlate oled g b g e ) sl
Spalevic and Vujacic, 2016 & ) u& 4wl jiolu 4 S KL Gl o (Y J.i.ﬂ) s e
3051 s w2l calise sl Cmlan bl Ly e Sl ealil o s &5 s 5l (Ouallali et al, 2020
aibte SNl 68 5 ol cloww 28 Sl ol b o s 3,81 s (6l cizen (Spalevic et al, 2015) i
(V Joas) INErO Jus s s53,5 led &gs 5l o «colgs > .(Khaledi Darvishan et al, 2019) 4 sl
Ly fad o sbaadl g g et 315 dote 15315 (S31E Lamn s Ol 5657 5T adsm (sl lowlons (bl

3,51 5 58 de dae Sleslial b S5 sl ads ol Sl (a5 Obz ST 5 sy 5 il b

() Ladl, -f
INEEF0 Jus 5 esleul b Ol ;545 ssul ad s oguy 5 (toled claddse 5,57 0 B b Lol iass

.,\;:.45|leJj.\g-ﬁd,ujlyb-@bs-&uxm;ijlyb@u‘wbwp.ur@l

O 50,0 Ol (Ol y 345 50507 4 > sl INLETO Jbo gla g 1Y Jgur

e (I A s (IR R
/5v 391 b 58 o /oY T S
/AS T A g o /50 5 g
/A0 (M) 55T 63959 Bz 3) e y3 Ol iy ST L8 Wl oy YA T b oSk
S04/ § (MKMS™) T fos 520l I g 33 ST 58 3 o Jamiliy o T G jleay 3
\WA ot (MPs™) 5T g5 O > S0 \/¥o ol (2805 &l oS 5
\/$0 ] Oyl A )3 \Aus el 33 0L, 6390y o b
AN 01 il B o ary (M) 55T dows 520 5 )
FEASSYS/VY (M3god™) 5T o sl § I avy (M) 5T U5 )| Sl Sl
AN il 3 31 ol b gy s it g /0 (4) 3501 Jow 520
sr\\av/ar (Mgod™) ;T 81y il YAY (M) 55T 53 Jowe sl 3 sl 5
\au/\ ¥ (MPgod™ /Km?) ;56T 63 5 Aly Sl il Ve Y/NY ol b &5l b

& 7S a5 w0
ol s s a1 S el 5 Sllas ST (6 dy3b b & 5l Ol Lol s mls
s Gl e 4 adkte )3 55 00wl &ZXQ&fOIj@_MTQM;qJM Olﬂq«f_dml:f&ix
Ol 1y alud ol s ddle STl Caglin o cnl Vv Sllles Gabte 55 288 V§|Js W opl b oclons
gl ol oS e Sl Gl b s L OIS 5 as S el ope Jole 2505 ST s
=l il b o b ¢ b 5l .(Mohammadi et al, 2021) L;wd S g5 JUS 5b S50k lade

ALY


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

L ao g o 4 Sl Jsl g aibie 5o old Giole s Osp QI o8 Wl s 4 /0 Ole 4 SWlas
L a8 ol Jlo s Sl e 1108V Slalllan 5T o 5 ST ol JS s gaw RESYPRNIE-E
NS 50 3 INEFO dute Lo 5 (63,57 0 ol Jlia e o a8 55 0518 (o alb (o suaia 055 50
DS a0 Ol (5133507 5 b e ST oUlol 31 taT sy ST o 13 dalps da 5 ,Sa s
Jae das o OlEs 5 Sl Jlo o S s o5 W g 3 SWlas sul ao e o STl 2ol w{,u ((\¥44)
G 3 S Kol o8 clos 5557 51 o8 1, STl 2l Oln ol s S s o5 0/ 354> s INtETO
sl SWlae 50T o gm 5o ol 5,01 5 s S e i

5 SUs iy Ll o NAF e 4 taled Sl ol Slgay sdoms s s oy B b S5 s
oSz AT gl s S e STNOY/OY 5 4 Ol 565 ssu] a3 ok ly STl Sl
525l Gl sl e 53 Sl Sl lie 7l s Kl 2 S dbn dlo > w2k
53 i ild O3 I (b 5l aST e Jee it Baleb e 5 S0k 53 s mle Ol
S @ Gl s 38 o oSl g bl e QL S 4 sy e Sl Gl
fd g ador 5155528 s bl > o5 sl il IS8 T 088 e Ol e e 050 s
S iy Gl Do U ke 5 55 0t Ol g 4 Ol US55 (US4 Gl
«(2011) Spalevic «(2009) Tazioli laa sl aslas opl .ol SWlas 55T 5,5 4 Sbgu, Jom 5 L
s Hazbavi «(2019) ol,L_s 5 Nikolic «2019) ol,L_S» 4 Chalise «(2014) ol ,l_S.a 4 Kostadinov
S uS LU 1, (2022) o, Kes 5 Rodrigues Neto 5 (2021) o, Kea s Mohammadi «(2020) o, Kaa
23 gy 03k 5 Sl (STl ol b clann] b Lwlbee 53 OT 51 a8 sl i (g1l Oliies (¢l INEEFO Jus
62308 par s Olsie 4 ¥l Sl s oty il sl b 6355 g0 eolisal T clbass s s
o Olg o plal e s o)l sl 5 Shes Ol 5657 5nl ad o VL STl 2ole b 5,51 5 s ¢ Lol
L eI omlgjlfj,\;z-@@ ol ol SWlae 3T s sVl Sl s a2 ST &8 w3 8
50 ol 3 sda e GWlas 5T 00 Ob > (B 55 il s T adse 5s e (S5 dsoae ST
Sie il 580 0T o o8 s aalsr oma Wb (2 (55 5 e O LS5 4 ST Julse T
el YL L o8 O 3l Ol oy gy VU e o b 5 ST L

o33 e sl 4 s 3 (2016) OLKea 5 SPAIEVIC dher 5l tanlas & &y 5528 s ilisn Slalllan
Olws S Olul J3 Ol 0T s> s (2018) O LSea 5 Khaledi Darvishan ol 1 é 05 Jlas s
55 (2021) OI,LSen s Mohammadi 5 sl Ol 31,5055 5ouT s> 3 (2020) 0L Sea 5 Hazbavi
L QU S Sk in b Gbla gl INEENO Jas clis s o8 5528 Jlad 53 W6 58T ass o
WYL S i b bl (gl Jan ol 51555 e slgiy canlllon ol 5l otaT s 4y gl b sles S oL
Oz S S sas 0 O ol (g 505 s ) a5 ealinal S el sl oas selE, g

u_.wjﬁ.ﬁ;._wl4._;.3\.‘;’_)_3ATMQAJ;‘.A\VV/\Jjb)béub)::‘q‘lvaélﬁ);:ud.&Ahij;JJjTﬂ Lf’.}J’-

\l.Y4


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

WY=14) A FeY Ol (0 ) ¥V ke mle B sla e s

jlﬁj}dgﬁﬁlbc\{.&hb&debjjgjdﬂjjigc&wﬁlﬂuﬁ JUTB@jfULﬁf‘;{\b
GQJ}J{U)JJJTJJJJJ;MJMWLAJJQQ&J‘A{@\@UJJU:&AJ:A\PT"A b)b))éuLbMT

5 o Obz e 35T 5 s i cpl Sl sd o5 plel ey 3l SolSe SWlas T Sl 25
b eslizal SWlas 5T 5 S5y sl
el (’j f‘)-’ PRUBERERY LSUUL.-?J Soye 4 0T Lo ;v\?ﬂe 93, L3 Ol e s Olf}‘f” ol
oot 0> 335 @3h5 gy alab dates bl 3 S ame Ol S0 5 Sk gt b calals
Jaa s, Shae 3t 8 o558 oslimal gy oo s Jlade 5,57 5 gl Cilisn cadie Sl 35 0 a5 Ll
Jas 5l ol rags 53 348 e slgatn Wl ol b scwload aub b ol s oSl b bl s INtEro
Gy 3 Sl 3,07 55 SETECEs 5 sVl Sul 4 dis Comlem 4 ol cpl Sle o8 558 aslimal oS ke
Sl 35Ty o 5o da s Shee el 008 sl Wl 53 Ll d b alie Gblia s s
G Sad 25 03 5L 2 laedls sy s 3 o sas pl 0 Calesg ol s S 0L
5 53 ST @leass s Gl & el Ghlie W15 e il sbad a5 5 55 e de Sl eslinal
L osd o Sllae lassnT o i coln Sl a4 5 aS s bl bl 25 Cguy 5 Siolu b

. N . . . . . . P -
2l s Ol 568 ST Wl (6l s s laled Lol ladas e s s e slgit o) cal Sl e 318

b duslin INTEFO Jus b 5 addllos as 3> ol wline Ll 3 b T claas o>

63158 o= ®
CJL_’JLE.A;JAJD L?JLJ‘ JntEI‘O LJJ\AJ‘ o:@»‘bu}.ﬂjjmbﬁ L;Lshd.&!}d JJ}TJ{ Ql).&bj.pl;- U

o Cb::’.‘.wl O\fjﬂjé oKMu‘J BT ;M)).’. uLE.“_Z:JJ

@Lu
1. Alewell, C.; Borrelli, P.; Meusburger, K.; & P. Panagos, 2019. Using the USLE: Chances,
challenges and limitations of soil erosion modelling, International Soil and Water
Conservation Research, 7(3), 203e225. https://doi.org/10.1016/ j.iswcr.2019.05.004
2. Amos, K. J.; Alexander, J.; Horn, A.; Pocock, G. D.; & C. R. Fielding, 2004. Supply limited
sediment transport in a high discharge event of the tropical Burdekin River, North Queensland,
Australia, Sedimentology, 51(1), 145-162.
3. Behzad, A., & F. Hamze., (2009). Investigation of the effect of geological formations on
water quality, West Dehdasht aquifer. Journal of Geography. 3(11), 94-112. (In Perrsion)
4. Chalise, D.; Kumar, L.; Spalevic V.; & G. Skataric, 2019. Estimation of sediment yield and
maximum outflow using the IntErO model in the Sarada River Basin of Nepal, Water, 11(15),
25-39.
5. Du, X.; Jian, J.; Du, C.; & R. D. Stewart, 2021. Conservation management decreases surface
runoff and soil erosion. International Soil and Water Conservation Research.
6. El Mouatassime, S.; Boukdir, A.; Karaoui, I.; Skataric, G.; Nacka, M.; Khaledi Darvishan, A.;
& V. Spalevic, 2019. Modelling of soil erosion processes and runoff for sustainable watershed

\AY


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

management: Case study Oued el Abid Watershed, Morocco. Poljoprivreda i Sumarstvo, 65(4),
241-250.

7. Elnashar, A.; Zeng, H.; Wu, B.; Fenta, A. A.; Nabil, M.; & R. Duerler, 2021. Soil erosion
assessment in the Blue Nile Basin driven by a novel RUSLE-GEE framework, Science of The
Total Environment, 148466.

8. Hazbavi, Z.; Azizi, E.; Sharifi, Z.; Alaei, N.; Mostafazadeh, R.; Behzadfar, M.; & V. Spalevic,
2020. Comprehensive estimation of erosion and sediment components using IntErO model in the
KoozehTopraghi Watershed, Ardabil Province, Environmental Erosion Research Journal, 10(1),
92-110.

9. Hershfield, D. M., 1965. Method for estimating probable maximum rainfall, Journal-
American Water Works Association, 57(8), 965-972.

10. Khaledi Darvishan, A.; Derikvandi, M.; Aliramaee, R.; Khorsand, M.; Spalevic, V.;
Gholami, L.; & D. Vujacic, 2018. Efficiency of IntErO Model to Predict Soil Erosion Intensity
and Sediment Yield in Khamsan Representative Watershed (West of Iran), Agrofor, 3(2), 22-31.
11. Khaledi Darvishan, A.; Mohammadi, M.; Skataric, G.; Popovié, S. G.; Behzadfar, M.;
Sakuno, N. R. R.; & V. Spalevic, 2019. Yield and maximum outflow, using IntErO model
(Case study: S8-intA Shirindarreh Watershed, Iran), Agriculture & Forestry, 65 (4), 203-210.

12. Kostadinov, S.; Zlatic, M.; Dragicevic, S.; Novkovic, l.; Kosanin, O.; Borisavljevic, A.;
Lakicevic, M.; & D. Mladjan, 2014. Anthropogenic influence on erosion intensity changes in
the Rasina river watershed - Central Serbia, Fresenius Environmental Bulletin, 23(1a), 254-263.
13. Kumar, S., & R. M. Hole., (2021). Geospatial modelling of soil erosion and risk assessment
in Indian Himalayan region—A study of Uttarakhand state. Environmental Advances. 4,
100039.

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

15. Losser, T.; Li, L.; & R. Piltner, 2014. A Spatiotemporal Interpolation Method Using Radial
Basis Functions for Geospatiotemporal Big Data, Fifth International Conference on Computing
for Geospatial Research and Application, 17-24.

16. Mohammadi, M.; Khaledi Darvishan, A.; Spalevic, V.; Dudic, B.; & P. Billi, 2021. Analysis of the
impact of land use changes on soil erosion intensity and sediment yield using the intero model in the
talar watershed of Iran, Water, 13(6), 881.

17. Morgan, R. P. C., & M. A. Nearing., (2011). The future role of information technology in erosion
modeling. Hand Book of Erosion Modeling, http:// onlinelibrary.willey.com /doi/10. 1002/ 9781 4443284
55.chl/summary.

18. Nafarzadegan, A. R.; Mohammadifar, A. A.; Mohammadi, F.; & M. Kazemi, 2021.
Simulating Groundwater Potential in Kahurestan Watershed by Utilizing a Combined
Approach of Data -Mining Models, Journal of Watershed Management Research, 12(23), 130-
143. (In Perrsion)

19. Nikolic, G.; Spalevic, V.; Curovic, M.; Khaledi Darvishan, A.; Skataric, G.; Pajic, M.; &
V. Tanaskovik, 2019. Variability of soil erosion intensity due to vegetation cover changes:
Case study of Orahovacka Rijeka, Montenegro, Notulae Botanicae Horti Agrobotanici Cluj-
Napoca, 47(1), 237-248.

20. Quallali, A.; Aassoumi, H.; Moukhchane, M.; Moumou, A.; Houssni, M.; Spalevic, V.; &
S. Keesstra, 2020. Sediment mobilization study on Cretaceous, Tertiary and Quaternary
lithological formations of an external Rif catchment, Morocco, Hydrological Sciences Journal,
1-15.

21. Ouallali, A.; Spalevic, V.; Aassoumi, H.; Moukhchane, M.; & F. Berradm, 2016. The
assessment of the soil erosion intensity and runoff in the river basin of ArbaaAyacha, Western
Rif. Morocco, International Journal of Scientific and Research Publicat.

YAA


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

WY=14) A FeY Ol (0 ) ¥V ke mle B sla e s

22. Pandey, S.; Kumar, P.; Zlatic, M.; Nautiyal, R.; & V. P. Panwar, 2021. Recent advances in
assessment of soil erosion vulnerability in a watershed, International Soil and Water
Conservation Research, 305-318. https://doi.org/10.1016/j.iswcr.2021.03.001

23. Parveen, R., & U. Kumar., (2012). Integrated approach of universal soil loss equation
(USLE) and geographical information system (GIS) for soil loss risk assessment in Upper
South Koel Basin, Jharkhand.

24. Rodrigues Neto, M. R.; Musselli, D. G.; Lense, G. H. E.; Servidoni, L. E.; Stefanidis, S.;
Spalevic, V.; & R. L. Mincato, 2022. Soil loss modelling by the IntErO model-erosion potential
method in the Machado River Basin, Minas Gerais, Brezil., Agriculture & Forestry/
Poljoprivredai Sumarstvo, 68(2).

25. Sadeghi, S. H. R.; Pourghasemi, H. R.; Mohammadi, M.; & H. Agharazi, 2008.
Applicability of Rainfall and Runoff Variables in Estimation of Storm-Wise Sediment Yield
from Experimental Plots with Different Land Uses, Water and Soil, 22(1), 113-122. (In Perrsion
).

26. Sadeghi, S. H. R.; Gholami, L.; & A. Khaledi Darvishan, 2013. Suitability of MUSLT for
storm sediment yield prediction in Chehelgazi watershed, Iran, Hydrological Sciences Journal,
58(4), 892-897.

27. Spalevic, V., 2011. Impact of land use on runoff and soil erosion in Polimlje. Doctoral thesis,
Faculty of Agriculture of the University of Belgrade, Serbia, 1-260.

28. Spalevic, V.; Curovic, M.; Barovic, G.; Florijancic, T.; Boskovic, I.; & I. Kisic, 2015.
October). Assessment of Sediment Yield in the Tronosa River Basin of Montenegro. In The
9th International Symposium on Plant-Soil Interactions at Low pH. 2 P.

29. Strahler, A. N., 1964. Quantitative geomorphology of drainage basins and channel
networks. In: Chow, V.T. (Ed.), Handbook of Applied Hydrology. McGraw Hill Book
Company, New York. Section, 4-11.

30. Tavares, A. S.; Uagoda, R. E. S.; Spalevic, V.; & R. L. Mincato, 2021. Analysis of the
erosion potential and sediment yield using the IntErO model in an experimental watershed
dominated by karst in Brazil, Poljoprivreda i Sumarstvo, 67(2), 153-162.

31. Tazioli, A., 2009. Evaluation of erosion in equipped basins: preliminary results of a
comparison between the Gavrilovic model and direct measurements of sediment transport,
Environmental Geology, 56(5), 825-831.

32. Vujacic, D., & V. Spalevic., (2016). Assessment of runoff and soil erosion in the Radulicka
Rijeka Watershed, Polimlje, Montenegro. Poljoprivreda i Sumarstvo. 62(2), 283.

33. Zabihi Silabi, M., & A. Khaledi Darvishan., (2021). Qualitative Evaluation of IntErO, EPM,
MPSIAC and RUSLE Models in Order to Select the Optimal Models for Different Conditions
for Description of DetailedExecutive Watershed Management Services. Extension and
Development of Watershed Management. 9(32), 51-66. (In Perrsion)

34. Zabihi Silabi, M.; Sadeghi, S. H. R.; & R. Mostafazadeh, 2021. Effects of the Implementing
Land use-based Scenarios in the Prioritized SubWatersheds on Soil Erosion and Sediment
Yield of the Glazchai Watershed,Oshnavieh, Iran, Degradation and Rehabilitation of Natural
Land, 2(3), 88-98. (In Perrsion)

35. Zhang, S.; Lu, X. X.; Higgitt, D. L.; Chen, C. T. A,; Han, J.; & H. Sun, 2008. Recent
changes of water discharge and sediment load in the Zhujiang (Pearl River) Basin, China,
Global and Planetary Change, 60(3-4), 365-380.

VA4


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.10.4

[ DOR: 20.1001.1.22517812.1402.13.2.10.4 ]

Quarterly journal of Environmental Erosion Research Extended Abstract
http://magazine.hormozgan.ac.ir

Estimation of Erosion and Sediment Components using the
IntErO Model (Case Study: Kahouristan Watershed)

Mohamad Kazemi™: Assistant Professor, Department of Hormoz Studies and Research Center, University of
Hormozgan, BandarAbbas

Mostafa Zabihi Silabi : Ph. D Student, Department of Natural Recourses, Tarbiat Modares University, Tehran
Atefeh Jafarpoor: Ph. D, Department of Natural Recourses Tarbiat Modares University, Tehran

Sudabeh Gharemahmudli: Ph. D, Department of Agriculture and Natural Recourses Gorgan University, Gorgan
Fariborz Mohammadi: Assistant Professor, Department of Minab High Education College, University of
Hormozgan, BandarAbbas

Article History (Received: 2022/05/18 Accepted: 2023/01/2)

©)

Extended abstract

1- Introduction

Soil erosion is one of the most significant environmental problems in the world; it is a threat to food security,
the environment, natural resources and causes socio-economic problems. In this regard, the importance of
estimating the amount of erosion to adopt appropriate management methods in different areas has been
established. Among the existing models of soil erosion and sedimentation, models that can predict soil erosion
and sediment performance can be useful and widely used. In this regard, the IntErO model, which is a graphical
computer method based on the EPM erosion potential method embedded in its algorithm, can be applied.

2- Methodology

This study aimed to estimate the severity of soil erosion and runoff using the comprehensive, rapid, and
effective IntEro model in the Kahouristan watershed. After collecting basic information, 26 input variables
were extracted and calculated using topographic maps, geology, geology, land use, and climate data. In this
regard, to estimate the inputs of the IntErO model, at first, the physiographic and topographic features of the
Kahouristan watershed were extracted using a 1: 25000 digital map and the boundary of the information range.
Also, the lowest and highest elevation points, the lowest value of the alignment line, and the equal distance
between the alignment lines were determined. Geological and land use characteristics of the region Geological
and land use maps were used. The maximum probable precipitation (PMP) method was used to achieve the
height of torrential rainfall. Finally, after preparing all the inputs of the IntErO model, the computational data
for the Kahouristan watershed were entered into the graphical environment of the software, and the
components related to erosion and sediment as well as the maximum outflow from the Kahouristan watershed
were estimated using the model.

3- Results

The results showed that the drainage density was 1.35 in the Kahouristan watershed using the IntEro model, and
the infiltration coefficient of the watershed and the vegetation cover coefficient were 0.67 and 0.84,
respectively. Also, the coefficient of water retention in the studied area was found to be 0.91 and the potential
of water flow during flash floods was found to be 6597.04. On the other hand, the erosion energy coefficient in
the study area was found to be 102.12 using the Intro model, and the total erosion in the mentioned area was
equal to 3456636.72, and the erosion coefficient of the Kahouristan watershed was 0.918. The amount of real
soil erosion and special real soil erosion in the studied watershed is 631152.53 m3/year and 150.14
m3/Km?.year, respectively. The re-sedimentation coefficient of sediments due to erosion was 0.183
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4- Discussion & Conclusions

The results of the current research showed that the permeability coefficient of the study watershed was 0.67,
which according to the value of the vegetation coefficient which was 0.84, it can be said that the appropriate
cover in the area has caused the permeability. However, the drainage density in the study area was 1.35, which
indicates the resistance of the soil in the area against erosion.

Also, examining the results shows that the maximum output flow estimated by the mentioned model for the
study watershed is about 1778 m%s. Examining the maximum outflow with the 21-year statistics of the
Kahouristan hydrometric station shows that the maximum outflow from the study watershed is about 1635
m?/s, which indicates the appropriate performance of the model in estimating the maximum outflow from the
study watershed. Based on this, it is recommended to use this model in estimating the output flow and other
characteristics in the study watershed. Another hand, the results showed the predominance of rill erosion in the
area and the transfer of sediments to the outlet of the basin. According to the model results, estimating the
amount of erosion in the study area was not accurate enough. However, estimating the maximum output
current from the basin based on the available statistics indicated good results; in other words, the use of this
model is recommended in estimating the output current and other characteristics, but in areas having
similarities with Kahouristan watershed conditions, heavy and short rainfalls for estimating the amount of
erosion is not recommended due to its inability to provide appropriate results. Finally, it is suggested that other
models of erosion and sediment assessment for the Kahouristan watershed and other watersheds with similar
conditions in this respect be studied and compared with the IntEro model as well.
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