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. Universaal Soil Loss Equation (USLE)

. Water Erosion Prediction project (WEPP)

. Soil and Water Assessment Tool (SWAT)

. Europen Soil Erosion Model (EURUSEM )

. Revised Universal Soil Loss Equation (RUSLE)

0O e~ 4 4


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.1.5.1
https://system.khu.ac.ir/jsaeh/article-1-3227-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24237892.1401.9.1.5.1]

va VE) Sl o) o)lad ngs Jlo e ol bls oliad Llow 83

ool 5o il szul sloade> jo S ialud ol 5 e die) ;0 (loo S sloom 5 Reg
ot 9 onle s @l Ghleyd Jelse 5 ey pshiteas (VTAF) ol ol 285 Sjpe Gl
s opl a4 lis] Woges solatwl GIS slaSluss 5l g USLE Jow 5l S iole,d s cov slhosgase
il p aalyd o 1y ol 25 (3T ele lsieas anels oot 5 Jsb oy 390 Jelse e 5 45 ik,
e slaced oS wisls ol slraiSulpw adg> ale B jlas 5l anaig 4AE 4 b peizee WS (0
Jlo aw Glp dlo Ve 03L SO o cawad o4l5ale TM gETM OLI slaosizuiw pglas 51 6,50 40 b g RUSLE
Slwl 0 gwoyd vl aog> 0 S ol ewsly p ey Liube Ol s B YN g Yoo NAAD
b o oSl S Glagidigy (ol oaiadlas ey iy SlpesS qulis ols )13 (g 390 |, LS
iz el Al g o3l o 55 Sl (saolSEsa 5 (55,5155 ol G S 5o pn 5 £l 5 5 o515
5 oy e lid 1) gweyd psul adg> o S e Lewly il e RUSLE Jow mls
Lo Ao 5 go e yioghS YAUYD ol b el usul adg> 10 Giolw 8 Cundy (w4 YAVl 5o
inleyd e 45 Widuw, amS cpl 4 g 43,5 eolitwl RUSLE Jow 5l S iolw 3 0,91 5 sl gudos ol 5o
e sl 00 3511 JuSy mlans jo Lo jo 1S 50 (3 FOVE L -l Sldllas sogaze JS 50 S alLe
asls RUSLE Jaw Lawgs S 4Vl Sialusd 0,00 50 ) 5t o5 ien PLS Lide ,9iS1E as wisls las
Jelse o it 5l oolanl b oy Sl aoe5 5 S il ,d jlas b5l Basl (1Y) o)) Ken g (e, ] el
1Sy delng g 419k SeS Ll )3 (et Gl et ebes Bblie ganuglyl g plulid 5 b b n 5
ooliiwl YNV g Yeo¥ Jlo ;o cavad o)lgale TETM 4 OLI sloosiiw polai 5l Baa ol Gisw slp lag)]
03 oy Yo 5l 50S ool Shyls adllacsjge ddlain doy0 A Sgus a5 Widew, a4 Colgs o g s S
Aas ol (las Ve o ¥ Jlo o alS idgy aslllas puee il S Jiule)d lls b dalais Jlai ol 5l as
laeym Yo a Gl ul YOOV Jlo 0 a5 Jis0,0 Casl dojo £ 5l iy LS idg sl ddlaie ws o
Ombayd yhas wolisl @y poxie Wilgi co Loy jgpeds LS ile malS 1 ol ools plaisl g3 4y 1) adhie
axdllas 9,50 ablaio (gly 0L 5 Jawgie (laluyd Jolds goail g9 90 Glinl ozl aleyd J S slagss,
MIF s,50 as9> 0 MPSIAC g, (bl ol 8 Lawgie Jlade 45 Qo) dznl (pl 40 g aiid 55 15 o
3,815 Jls 53,8 50 o5 DAYyl adgo ey Jawgio 5 YIVE gy oot S g Jlo ,0 LS 0 o5
bads> ) (e )0 obj e g ads> JS 50 Lawgie (Sliogm) 5 Gialu® &5 Cwl Gl Sl polie Gl b
oolazl L 1) led o Bais il 8 cowlus acis (Bou Kheir et al, Y-+ V) o Kan 5 15 ol Sgpuiuo
A5 Wty doeS Cpl (S50 ee,S ) Jae leolainl b linl aioged ags pme)y SIS o psite o GIS
Ohen 5 o5 0 e i Ll b slailnoae 3blie Sos 0 1) of Gl 5 009 gy 5 oole Juo ]

opl g 20,8 soliiwl egian ads> g9 3z 5l ST ee Cusb, atls acslxe slp (Qinetal, Y--9)

V. Modified Pacific Southwest Inter-Agency Committee


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.1.5.1
https://system.khu.ac.ir/jsaeh/article-1-3227-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24237892.1401.9.1.5.1]

w9 0yslp sl (LS Lder g e slapatls il A

o ez Sl ol (Lisbar 950, Rl eolitul b (S Cugh, patls gl & Wasw, an
oolitul 9550 (raz (B8 Jlodh Sz 53 (e ieshS 00 (65)0laS ade> Ko po ) e o) 3,80,
e e gy bl 0,509, nl b (S as Cush, (el a8 a5 Sias) azel (nl 4y g oyl )8
Ol 3 (6 pdycal e g Soslail g b)) jslaeas (Rawat et al,, Y« VA) o) Kan  &lgl, aas oo oylii |,
omippt @l ks ol GIS g RUSLE 5l oolicisl b 1, s islyy gl <l 51 obTall a5 7 g ,5 S
sl jo Glw g Jas slaaids anlllas iz pd oS oo chBgio |, S iulw,d alS ibg a5 ololis o]
5 s solakeds (PAWANY-Y-) (gl 09 dales dude S Lo 9 ey Siyeln Slp e Slas
2 Oy s g owes 3 oslitl il 55 g RUSLE Jaw 5l solil b ¥ yo S Ligluyd e o)1,
9,5 i 4y il p Db il 1y S il oliee hial 0lsyl)3 Jeloxisar 25 550 1, S gl b
Wl g Y edgaze j0 woye Ve inle 3wl s poee o bl 5l as,o O Jeld a5 Wo S s
ol plasl s 5 s ailesile (BL Sl oS g awgie dilaie G0 o ey 3ble as o Ve 510 a5 b0
Ohen 5 zll 0pse @,y oby S Gialed st 5l ol et ot (B8 Jled ddlaie 45 e, az
Omle glanld adlas gl (RUSLE) S cé),un Sk oad,lissass dolee 5l (Amah et al.,y-Y-)
Sl oiegh ol 5o bl aisges ooliiwl 4 s ol WIS a3y, 3l slease> Edda Afikpo mesas jo Sl
5ao,0 VAN &S ols las bagy)] ganlllas .a5oges oolitul dibaie 4l aids 5 slo,lsale yglai DEM slaosls
Slaal ln Olgiee i cnl @S 5l el (alejd Slas oy Sl (om0 ;0 axwss Sl Sezse Slage;
5,5 oolil g 55k 5 cblis
Sl (s 03708 i SLls (2] )l ol (T8 £55 Jedoar oyl bl sl (slaos
oty calisis (slos S ST aloyd s Jousliy o Lablis ir iy (e (VTRR (ol 5 (55
axlllas (ol 51 Ban T3 .l ool 6Ll Cradgos sl adsm ool 51 o0y wais g B Ssrg Layl,d
sl asg j0 Sl s olulis 5 oyln @l elS Ghbs 5 (e slagasly Bl ol

el T 5 536 Sl 2SS gz cslis gl lSal, 1)) s RUSLE Jows 51 ooliceasl b (pudgos

S vy g ool
adllas 390 1 lidl i g pols @
VY oo Job FACY' U fv%\"@@lp o3gdme ;o HLSa YAP: sgu> Soluw b (pudgec udul Asg>
POt 3 1S el 0ad @y ool b i slr Slsasay ailog; () 9 ek (550 YAT VATL YA
20 3 2l SinsleS @l |y adaie 5l gzrgi 55,0 Ceand g Sl 1o YATA 9 VEYE Ll (o iy ailaio glis)|
595 50 9 Sl D g C B (S3edgoun slaoy,S > ddhie S v o JSis aoyn YO JIY s b
LT a5, 51 5 0398 war Slaglad sl o8 )l S8 g plygs SLdT (plogns;

NG PR 43‘)| (\) J&w o u.,_‘!}A.c ).A.7U—| 039> u.uﬁ}.o (\\"‘W ‘U‘)m 9 @‘)).uo) ..\_’»)lo )‘)3 f@.ﬂ.ﬂ


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.1.5.1
https://system.khu.ac.ir/jsaeh/article-1-3227-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24237892.1401.9.1.5.1]

A V)l o) o)led td Jlo o dhagmme ol bl glad o 4y 5

fyeayr
3
=l
< \
3 Y
\
N
B
( {
2 3
- e N\
- 0+-90 PR v \,‘\
z ] I ve-vy [ yrro — h
<
; T T T 5
FYeaq’ FA°F FA°Q'

20 )l il b )3 (b g sl Adge (oled pher Copxge ) JSD
G gy ®
ad ololis dilae 0 S inlo b o 5o Lalse o lome 103k 5 lbolsS Slalllas Lulul s gy ol 5
Sloollinsl (o8l DMl ¢ 315555 (S, )5 Jold (g2 350 Slo e (3,5 amins I ey iz
ol g 5lUl jelate 4 s wesl sad Wesls (55105 4 pladl S 4 bgye Sledbl g wlbiilsn
b coles 5o .cd,5 1,8 oolanwl 0,50 EXCEl Y YA 5 ENVI 2T GIS Y 40 slal33le 5 5l sael cowsas slasols

Sal awsts RUSLE Jawe 51 ooliiul b S sl 8 AFCGIS e )0 laaY Jliog e

(RUSLE) S ulu,yd Sbe o Juwo

S8 oliils jso S ol 0515 jsliieads RUSLE S ol b Sl jlasazs Jae jl aalllas ol 5o
Soleyd Sl dolae 5,90 s 4 GIS 5 90 5l iomiw GlaSaSs SWS L lgi oo ) o] Gl a5 cé 8
Solwyd e 35900 (6l 1 0l samecsVL! (63,0liS Slidios ylojle lawgs VAFY Jlw ,o (USLE) S
Uil ress Cg> (RUSLE) 1 sus lainsass asuas ¢ (Wischmeier and Smit, 1aVA) ol @l >l
Jae 5 RUSLE Jas (Renard et al., 1 aay) 5,5 o )18 soliwls e sbli> slaasly o1k g S
Sgbioe ool olis N all, Ggea g ooyle bLi)l py Jele Liis LS cwl ol Gl oyl
(Wischmeier and Smit, YavYA)
A=RXKXLSXCxP O)

Faske J935e) oLl (Funled Jole R (LS 55 (5) haws 925 30 S1 (2lo b (o Sle A bl 00l )
sk dele L (o dbn r JoilRe o ol jo 3) S gpudyiivle g Jole K (Jlo jo celes LS )0
axly e LS g P LC polie .ol sbla> ollee Jole P g olS il Jole C ot az 0 Jole S i

Sndyotalp (R (Fanlop slaygiSh o fol> Gk 5l (A SB allle Lawgie Gyl ) ab, 5
A Az )0 Ogd o Al (LS) B See (C) olS iie copie (P) cbli>olle (K) S

aole gl 3L (65,50 Egezme 5 &.Sl;l;)gfo.a gy b dolez ool Ll Jaw ool ool Cawdds Ol 3


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.1.5.1
https://system.khu.ac.ir/jsaeh/article-1-3227-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24237892.1401.9.1.5.1]

w9 0yslp sl (LS Lder g e slapatls il AY

g Ml 092y el AL dengi Casl gyl g GlaByy uluyd 0ni S ays aS maw ol s Sl
powge (RUSLE) saiipdlol Sz dolee a5 a5 05,5 2ol alaly (ol VAAY Jlo jo oals cely placosgame
i bl sl g 009 sl oy dlaly & USLE ) s 65658 (Seiub 40l gl)ls RUSLE Juto oo
DS sy 1y Gale B glgil (slad g g (o ld Gl edle Jaw tnl sl ooliinl BB s ol 5 25
555 5 b 5 35 lale 5 39, ebike 19 B (g psiiabosd iy el sl alo il 45 Ly
ol oas 85 L 50 Jow nl 53 b had s Logas (lajd s S5e eyl (Gley ol

OYAS o) Ke 5 ol

(R) oyl (Sl b Jale o
Sonleyd a3l S sene a5 098 oo i (b8 555 50 OhL (eST5 0508 O jsod (L (Sanla b
bl 5l gk 0 s o Hlis sele OYEe pwy sl RUSLE § USLE slo Jowe 4 bgspo R 5251 1)L
el ) hlisia (slaoygs sly R 5516 uizman o)y S5 lad b ¥l Somran R 3518 i
5 Sl lgei a5 Slxl 51wl ce cassay (I¥4) laado Yo 5L was iSlas o B) b s &35,
boge polae 5l cdel il oo 09290 owlidlsn sboolSiws! jo &y (Sw b wad) LS, Leass glaosls
(5 9 D) o5 e ooliwl RUSLE g USLE (slaJow ;o R gl o 5l g wilIls 5 ailiale So5)b
g alale Fui b anllaes jge dilaie ;o asls ool s 5l o R[5S diulxe gl cplplo (VYAR
ele iy dobas loolainl baw al> o j0 000,85 (g5lusl asdllans jge Sloj 0,90 10 5 baelSws] () jo asldle
GV alaly, &gt Foibied sl ol oads &1 Jaaz 0 a5 ol awbre Lol plod (gl 1,98

(VA (Wges,8 5 0,0,) Cewl onis

2 Pi®

FT e ™

el (o o) bl (Fai)b lawgio P gl cole 5o (o o) (S03,L Lawsgie P alal, ol 5o

K) S s pdypiled Joleo

YeoY) a9 0 Ml JEDI plp 0 @b Cwglin g gad T ol 0 S Cuglie 4 S s pd Liale s

SL oo g b Lol alal, S lasle 5 6 ddgi o I oske olime «dly LK le aSil 4 a> 95 L (Shi,
(FAO, 133%) gl Luwg oals &) Joalljsiws (wloly (Wischmeier,)AVA) o)ls 55 in ( Siwod 3
oS gl IV b enddsh g S oSy (Il dlse Gl ellyy S sndy Glale ele lade
1556 sl e LOITAY (L es 5 ) el piie Sl Jles S gl +f0) b (oanS)cins
(o) Sl oad &l (V) Jgax 40 a5 el 08,5 slgrig 1, solael Gz slaSs (K pdy ialo
Sl alie Sldlas 5 (V) Jsoo bl 5 SB i ialos Jole doubre slp o andllas ol 5o L(VYAA

sl 00 oolawl u,w.w


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.1.5.1
https://system.khu.ac.ir/jsaeh/article-1-3227-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24237892.1401.9.1.5.1]

AY VE) Sl o) o)lad ngs Jlo e ol bls oliad Llow 83

OFRY (o5 5 ool ITAA (gowsl) S T oole dusys Ko obsl po S (638 iulio s ) Jgux

KIS iyl ol S cal
-I¥Y s o
'/YA g.».l.».w Ba3)
(LS) il Sars5 Jale

ot S ek 50 Gle @ Gl Sebioe Pt Ghlep Sad adl pob; e Job az e (IS ek
5L sla,sisls (VYAF oo e 5 b)) ol i ol lacaand 15 Jyars jobay 5 wil sod C3leSs
5 o Job 5o il a5 susel il S iled 6o, » S me b Sl RUSLE Jus 0 S
VA9F) 0pl S il d wats cel g ams ildl ey v o ) ol b, e Qilgl oo s A0
Ceoud ;0 AICGIS s jo dilhie o DEM Ve 5l solitnl b Liagh cpl ,o cplple (Haan et al,
Qo) 9 A% )0 Cpir e el Cawd 4 adg> o Job alex sl Sod sla S 4 by e sla Jd=s ArcHydro
el Cans a4 S Jdow cwnd 0 a5 o5 zlseul dihie e (e Yo) DEM gy, 5l A ol
DL LS cedle 1y ol o5 85 i 4 el |yt 428 5 ot Jsb ol 3 o olsies S psba
Raster Calculator Lo ;o ¥ akl, 51 LS Jole 00,50 cawoas glp (OYAY (Gbj e 5 (sou>)) Qind o
o eslazul

LS = (fa x “25)°4(2%. 0896) 3 ")

el Sl aazs FA azels Job S LS ala, ol o

(C) LS by Jole O
122 o5 6l (NDVI oas Jlos olS iy (ol 5l osliinl L C Jule 51 sl liion sl i,
AiE Ay Hshiieds (ol TR0 oL Kes 5 sdamme)ionl sdiodls damg cilizes liis by Sb cd,
S NDVI acss ags slp jolate (pay 05d dwlbre adg> IS sl NDVI a3l polae b lal C ele
ALE amel ,0 o eolatwl A adal, Sl soliiwl b oo axlas adlaie Y+ VA JLo Landsat A OLI slo,lsale ,guas
el Cawsas (F) alasly 5l ENVI 15816 5 51 ooliiw! b axllass yge dilaio NDVI alS iy aslo

NDVI = (Pyig — Prea)/(Pair + Prea) ™
el S50 Hgole WL PN g 50,8 &b Pred adal, cpl yo

(@) alayl) 5l ookl b 3 adg> 10 C polie S auje8 Coledyo s> IS sl NDVI acilxs 51
el Cawsas ATCGIS l58le 5 SlKe Shdow vy 4
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