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1. Water Erosion Prediction Project (WEPP)

2. Soil and Water Assessment Tool (SWAT)

3. European Soil Erosion Model (EUROSEM)

4. Revised Universal Soil Loss Equation (RUSLE)
5. Surface and Rill Erosion

8. Miguel PA.



VEoX o F 0o o3 0w S ¢ 005 (559998590995 SR SR03 ¥

9 eiye (25 50 (SH)L edas Lo g sl od @Bly Jtno g osbo e des dilais )3 (o) 52l 055> (ol Lyl Llod ]
VAL 5 bl 3 31, Kk d )3 YAIY (o ilale (slod bawgio g yiacko ¥0+ ply aiVlo ()b 1 S0ke bl o SliwnsS
lod slo dldse 13 Jg il o 31, Kl a3 VEIY &Vl (slod (1 Sbo oyl s ol o g 5o ybius 50 3L, Kaslo asyd
sl a5l as g gli)) pSile o .03 o cdl o Kl an )5 =VY y0 b ole yege 50 9 YU 3, Sl a3 )3 FY p0 b lgn
g 1S o i8S |y as 9> Colus JS 120glS AVD Job b aS 5l pb S0 ddlate Lol (cladilBagy s o VOFF ;]

g oo w5l D (g ail g, 4

axlllao 590 ddliin (oLl i Cumdgo 1Y JSUS



I} weedonn o U Cgary g (i bwyd y3lie 5,9

O0sj 52 Adga Al Al 1Y IS

ORRYH (9

(%0 391 5348 g S5 Clialiie 4y &S Joe g duslie (Blg lialiie b s 93 gl (gam B8 53 9.0 colitw ] W)l
235

(RUSLE) 0.ss ol S1& igluyd b dblze ®
e eyl ol 53 45 08 Lo oolisl S gl s cilizes gla e 1 S lals s o)l (gl oliies
Luusgy RUSLE iy USLE o gl Jua (Kinnell ,2010) wlaeej ol 5,13l 03055950 5 USLE oslgils
il e b US54 dolee ol s byre (VARY) ylSa ¢ 3y,

A=R*K*L*S*C*P ()

OT).)dss

olej 2ly 53 gaw saly 53 oy s (6)led 5 ol )5 b3 Alowg 4 4Bl (ialo ) S ke A
SS9k Saple Jle R

AiSan i |y S5 51 Camslus 5 ol ST (i vl Jale 1 K



VEoX o F 0o o3 0w S ¢ 005 (559998590995 SR SR03 5

s o Jale 1 L

Oy G 43> Jale: S

LS pldg Joe €

S5 cblis Jole P

Jlo el 1S )3 o Lo Jg5Ke oy R

it 35l 59k 35 1L, S, CP g yte oo o JgiSe el o oy K

R) Saik (Salap Jole -

ol Sl el b Bl 3 S s Jlisl  sslabin 5 Bl ol L 45 e (s sl (Sl

Sl inlo SYsleo 4 bgrye R ale eyl (Sanlu b Lasls o5 Jgexe (SZilassi,2006) 4 (Lal,1998)
R ole s bl 1 (6l 1 camd o Sl sole Vlie a0 00 Jlaingiog ST iyl o S
Oy ol | alisee (laoygd (sl R Jole (Smith \Wischmeier.1978) 5,ls S yislwyd b oYU  Sison
clodly g (Sn,b jges a8 sl 5] o candas (I30) (glaads Yo )b nds iSTus 3 (E) oyl (i (65,90
Glals S5l Lwgio yalio j1 (il il o Ssvse wlidlyn cloolSiu] )5 s 4y S5k 1) S, i
&y (Ferreira 5 Renard,1993)ss: oo o3lizsl RUSLE § USLE (cla Jue ;5 R Jole 5,91 cags il
sobate ol (sl 39a5 oo o3kl (ol oo Cawmdds 5L 5 a8 w5k bgyye clmosls I b i (655 dpwloxo
SIP e alols ja p3 Sk ©ab (g pastie b 9d s mendl SaeS slaalols (o3l 4 Sk ©ae
G e Do oyt Sloj i ol (Sl ke 13 5 dslome powpe slaJse b 5l (S gy il i
&ly 3 e sy IS, (51 Jolgd plaiyd (i (6551 gon b d9d 0 Aslone 0)9d ym > i (55
035 L Elso jasls o d30 (Sl ploj Jsbo ) (slaids Yo cad (05,5 9 KE ol etz (651 oSy
0l Oygo ol ) e e plis o Jlsl g SB el glelis 51 b e oblg 0gd e oisel pladug
s bnogin 5 Jlo Sy Job 55 s 2583 & 1ol Elip ggmcre 5] ool e Jlo o sl ol (Sl

:)‘I Cow <sle R UDL.,
R:I;’nﬂﬁ:{ﬁ)“(h{,)“}
J=lL k=l

()
:U—l ).) 45
Jbs opleis 1 ]
S5 oslads K

b pl] oy ool 5l o LS, slaws M

Wl 5 6lale 55,0 Lol 4 el 5l oy Sl s (o0l liios )3 sl ) (YU Starad &5 345 0



\4 weedonn o U Cgary g (i bwyd y3lie 5,9

D)5 o dwolee olKiuw! plos gl R

F=2B[2.0p "

il oS

| olo 53 (yo dea) comss 2 (S25)b Lawgio Pi

el (o o) o 2 &Vl (S5l bawgio P

G R ol s o slpiiy LS, leais cloosly 18l gl gy 45 0 5 ¥ Laily, )5 499 yasls )liSks |
(Renard Freidmund .1994) 5.5 oo dobore Hlai 5yg0 (slaolSi]

R—factor = (0.07397 x F*87) /17.2 (¥)
Sl F< 55 mm
R — factor = (95.77 — 6.081 x F + 0.447F%) / 17.2 (@)
S F>55mm

SleMbl bl baeo 5 bl sabs) 3 (S j) 4d g 4 Gl (Sanlojd labads 3550 olie s ly
)94»@ a.)'.s!.\.wl @LS‘):O-

(K) S s i Jole ¥

iz 535 5 S 0 5 L Sgges 5 ol iali s S S s Sy S (5 iy il b
il b & s S5 Canglio dor 51 .(VeiNE,2002) 13 o s |y oblgy s dlsmogets Lol Uil g o ol had
Coogad w3 (loj 3 Mo ) 3,05 (St bplasl (055 3l g ¢ cand dayde (il g (S Cundy 4 sl o3Il b
by Canglie nalISE &l 6l ST il b 5l elge 41 (g piusivlioy Lol (sl 01558 ysd jloms ST
Gk 5l olgiee ) RUSLE Jo )3 pdyiiali Jole )l (St 5 oliond g J olgo ko 5 5oii b s
& Cul 03,8 dleitin 1) (golsel izt oS B (K) ks ol sl ()90 2,8 (e dogayo sl i
il eomed ool 4l (K) S (g yioluyd duulee gl (VWA (gian! ) cunl oids 0ald Lis (Y o)
Gkl olgie «SB a bgje GleMbl g5 ©jg0 3 Al o (28] )8 g (lBSE )5S ¢ olid e
Sl o5y S cuanilty Kol odle (ame D 203 ) (plhend 5 (o5 o Sy o 4 )y Wges
35 A1 K dslxe s (06 o 5 ST



VEoX o F 0o o3 0w S ¢ 005 (559998590995 SR SR03 A

(K) SB iy iabo s ) Jgo

K [ S K S g

N it < e o3l | oS i b e 55
¥Y py (Susle S Y clale clasls

«f¥Y by e dwle b pag) clasls AN o o gl

e} e glels -ffA wod el gla S

Y s o laSs %D o3 il oSS

BV ATA (gronl pis

5 S sl ( Jl odle Jlade (s g Clow dop lade il b BlSgige 5l g o K 959] Cawd 4 sl

oo 535 gl loges 55y 2 S LS55 s el & ol 5 ms (HYEON,2008) 3,8 adlitol 5 (6 yiydois

S0 SBSE £ g adg> S (gl Cale 0 S e pasulie |y SB gl Gl B ca s o Ll o cund 4y
(Y US3)33 )5 o ot (S ytmy g 9 Jlos] SB il 69y p g oo comd 4 K s o

(YaYA Wischmeier) S iglw,d Comlus oo Bl 55905 :F JSi

(LS) coss Job g anyd Jole =Y

Sl 1y Oblgy Fablad Jowily 5 oo <z 31 (B S55 Jole olsie 4 (LS) s e 5 Jobo 5

o Job ] Gislwyd Jlde y Cound apd 31 0diiS S g 009 o 4 ) 3l ol s o yd (Sl L o
idly o5 gldlanMo L5 ke dy cand (605 45 ols 1 ol CandYU e Tiso 1 il alols ] il & e 5
by 35 03 gk ol 5 JUI ) me JUIST S o aials (g9 (slaglyn b 29 Sl (I8 gy Jas oS (5 ygbe;
il e T3 el s o 331 (USDA,LO79)55.5 55 e 5 plisl (s 5 anlyl el 58

295 S talod uats el g amd (BBl ej e 3 1 Ol Gl G Wlgie cud a2y g Job
.(Haan,1994)

3Fers 5556 el e il (slnySTh iy &S 2m3 oo (i RUSLE e sl ygiS 6 ol 10
Doy gl (38> sy Sl W )l (o3bj 58l Lol e 355 50 353 5951 385 Auslore 0l 0 (LS)
ol 01 Sladey (il (228 sloJdo )56l 39 Car ABlioe 5y900



\ et o U Cgary 5 il yd yidlEe 3 9]

L3S &l 5 el Jse,8 S g L (slaygiSh aslxs 5l (Moora, Wilson .1993)

L= 1.4 (As/ 22.13)°* )
S= (sin B / 0.0896)*3 v)
S0 Sl 4l
Ls_!/ A L 0.4 f s T.J (A)
\22.13) 1 0.0896 ) s gl )3

g o0 5yl Hhai Dy50 Jolo 31 4 L:a"j ol & cul wrJsls Jolee oS Cunl dd s 0319 pdaw AS
sl 423 o 2 s 4yl5 B

ohy o drslme gl g 398 e odlisiul adg> (DEM) lisy] aghy Jao I (B) cond agly aslome 4l
Ol g 4l ol 5 ol S 4l g b 4t (DEM) glis)) (sag8) Juo jllazd )5 (AS) s>
g otd 0y i)l cagdy Jho (sloaSid o}l )3 (xe28 by AS (5] sty (sl oled 53 g 3950 A
elige Cusd 4y oo sy ad9> oy

As= Flow Accumulationx Cell Size @)

ol 05 0303 s (¥ US5) 53 Siloss ysbots ATCGIS l3dlp 5 5 oolisol b mazss s 4 aggs Jolpo

(DEM) glas 1 ez, |oa

(SINK) e gtean gle Jlog®

(Filly L Jl2gf -2 5

(Flow Directiond Sl = e

(Flow Accumulalion) sess oL =

LS Jole dwlons (11 (rod by (s agd Jool o . JSC5

MMie Sy gl g 3505 (b)) ABlan job ]y a2 ) g ek Jsb Jolse 51 S e e IS psboay
olizol b LS e 5,5 o ka5 53 w2 b |y e )3 5 Jsb Yoome (63,08 i 51 Lol dgai aseie Jiims (6335
(VWM ga0nl) 0l o drwlne LB 55 5 Jg0,8

JC

LS = =5 (0.065+0.045*S +0.0065*S?)
(V) '




VEeY (ylamoj F 0,lowd codjaw Jw ¢ 08 (5559890955 S ARg3 B

D)5 o kS LS il YU Jgo,8 > poolie 0l j18 L a8 Wbl o (o) can 4353 S g o s s Job L oS

H(C) 2lS idgy Jols ¥
(sls )3 (B3 sl Gidgy 31 g (659lS o e 3 ublS b oaimd Ui (C) oS by o e ,giSTo
(i 9 B)l) whie SRl SB Gl b alS (b GRIBIL Sle SB Gl (el (e g il
S Ll 33,5 oo e eS8 SYolee bl Yoo (C) (ol Lidsy y5:516 RUSLE Jao ,3 (IYAY
] e Gty (6yslyd 3l o2kl b a5 cad (NDVI) Yo Jloy (ol idgy Jolis (asls ( alS Livgy shes
235 o ey O ygody (S5 555 sl b lolgale yglal win puonad | an (a3ls ol

(") NDVI = IR-R/ IR+R

o3l ol Al cuwnd olgale (o gb5e )l padds edomin joy8 LR 5 5058 gole WL IR alaly oyl > &S
ol logh )3 =V 9V G e Gl ulyd el (gl oS sl (e e I dedygB (555 (WSl Byna
Sy 4 NDVI polie sl alie (s b 93 2 (sl oj a1 0 (6 S0l (il gy o7 Sl
i3 (cat) £ 51y )(R) 30 e ik (350 3 (5 55mp ol (sl ) o (LS s 39
Cute jow (2L Jidgy sl NDVI polie cul il )1 (it (olSal (cawsd ¥ 43b) (R) 503 Sy (shebo i
NDVI poslie Ygese nb (03] 5 a8 (03] wle (LS (idgr (190 b o8 (LS by b gblie 03 sales
LS idgr Juolis asls e Ui ]y yho b e pilie ol @lie g ol sy o lis |y =+/Y g ++/) oy
St a3l cpl a8 ool L ol gols g osd e3litwl ue) b (slmodly dmlxe ¢lp (NDVI) osis Jlo s
NDVI o C )55y alaly posSne (s s plosil jlam (LIN1997) 5> (yrej gl 0395 G b (YL

2l o Cands 5 O yguns

C= (1-NDVI)/2 (W)

il S5 g yio o C HgSh palie &8 bl 1255 )18 Ao 3590 Wlg5 oo Jobo p jlie doxs
2l salsd olai] Sl St e b sl St 4 S 230 g (ite palie b slaJuSy 4 jho e
Uil b &S tnn cpty (ANMEL2010) 5l 3539 JolS  Stumad <o C oy 5 NDVI sl pym s
Olbgy b 5D &5 Canl (dme (s LS My Gial oo pl a2 b e Rl C oo NDVI a3l
D)5 o Cygo ddg> ) (LS il B g sl il S

(P S cblis Lole —0

o) & ol Cblas yo; S pdaw doly 3 ady o il S lde sl cul jle S cbles Lole
S5y > CutS i (Blix o)l I jglaie 295 035 @SS cud (p AT b g Vb Caa 3 g 03 c &S
el agyce iz 3 ol 5 0150 e gl Jl aSsl (s s el g )lg culS Gl bglas
o8 2aie i olal g2 i [y P i 332 303 Ko Lyl P 3,3 plonl slis ke 4555 gt 51
ool (Y Jgan) 0P jlade g b oy dlaily 295 o yieS blis llos 4 b5 bl yieS o dn pa 49l cowd
.(Shi,2002) ¢l

1. Normalized Difference Vegetation Index



B weedonn o U Cgary g (i bwyd y3lie 5,9

ol dpwlono P jlado Y Jous

4ladoP ol a2 43
-5 \-Y
-0 ¥-0
-0 F-A
-5 a-\Y
-Iv W-ys
-IA W-y-
-1 Y\-Yd

EPM (9, 4 Glalwyd duwlowe Jalpo @

Ol yd oul -
535 o )5 odlitel oyl 3590 5 (sle 4l g GleMbl jusol asgs G iuleyd Gad dwlxe <l
Salaly cnl )3 4 3,505 3 5l 3)90 €B b calite lide o Jlgn sla e g (Bl Sgp5 slo adi
Jomy ooliiw] yidey ¢8> Can ddlaio Vildreor g ViVeorr Llon WS g Videe e 815000 gla adds
23,5 6l oles ola i coles ) g ol
Bl (g0 g2ge ViV e v e e oolide )3 &S (STI98)905] 5 (elid S g (ol (yp0j (sl Al Y

Sl o 4 alppmo lo 03k 5 (B)Sss glo add Lulol |y & alS (i 5 )] (gy)l8 asds
dS9> Sk L;‘Ja,b-b A

% =

(V) assm Lialosd caps e Y
Bl b g 4 dalllas 3)90 (Sod glaasly VoV e v e v Jlon (glowse 5l Sljge G il (ol )b o o (s 4l
OmSEPM (g 53 0 il (Y Jga2) 5l 655 000 b adg> (ialo b s lsp (uSle g Slyo ) Se syl
YRS
(V) dilite oo b b p23le ¥ Jgan

JCEORER el adg sl b gl s,
) Wb (oo B ol yd g0k sl a3 b adaie )
<A 25l oo s)ldy (Bgs il yd glls ddlatos /A dgas ) Y
<IN 25l oo s)ldy (Bgs il b olls ddlato +/0+ 390 ) Y
v o5 ke 4 9 by o)l Clgw) (A Gl gyl adlate J§ ¥
)l lalwd g (5led 9 (BB Hlalw b )l
e Gros Gl ® )BT gt Jy (b by (gl adlato IS 8
(el 03,19 )luss ol 35)
-0 Dol yd ey ddy 5 e ol yd (gll ddlaie +/0¢ 4
gl S8 Oogh Ay (Ao (alo b )l adlate Y v




VEeY (ylamoj F 0,lowd codjaw Jw ¢ 08 (5559890955 S ARg3 Y

A b albg, LS 50 Jgodgr Cugy b Livloyd W81 e prdawe A
393 on sanlia 38 oy
’/Y L)‘“‘”ﬁ’ d‘)lb L,J.Clj 039.3 L“A:"?) J.ilﬁ ua.ul.w)& 2818 u:.c)@a.w a
Sl £l
-/ SR pldgy cou W 5039 Cagy BB (ol yd 186 ye xdans Ve
Gl o3 S 4

(Xa) coly) ) o0l oy cyuass —V-Y
agil il gla dnd (o 0 eolatwl onds s Bl (6 0) 5 sla aid jl ases LS5l edliinl o sy (gl
Elyo oo jl g 483 )8 (6)1S0wd 9 3,03 3)90 ) w23 S Sl (W ye 2 008 ST sl 4
5 &le byl oy g 00 (it il G5 @le ) sl 8 5ot b (Bib Sl 5 5 e iolS S0 o)
sy yo 4y dbgyye o p (Fgiz) 4y g L (o 1 oolitisl (g (el e old] )3 095 oo alS” gl 5,8

23)5 O (e
(Xa) oo 31 o3\l g > 230 :F Jgota
obo p 380 o 31 ool oyl pud 3,
\ il g ¢ j cutS Ly o) )
A cely; glp 209 p5ed go9mle 45 21 v
<IA e LS Ly et Slilius b wge lel v
-Iv S5 bskad (g9) 3 03)55 w5ud sla,lis v
-5 Sy o 2wl (glols aigug Al ol B9 arg S sl SR> &
039w 5 LS
N Sid Gl 1) 4
¥ oyl dssigs g o3> &)l50 \
Xl b pol)S 5l oadsy 5 0ud IS &3l A
Al AT (o ud 9y 2 o5 b R A
I o (B cud 59y 2 o> s S )

(Y)U‘“’L”)B O S 9 SB Cowlus o pd s —V-F

as sty 4l (cly &5 S lassly g siond laaid Jl Gialo B 4 Siw § SB Camlus copd s ¢l
.b))f C‘)Ml 4.‘09)).0 w).ka (QJB») L)"L‘"])’ 9 ool o

(Y) Gl b a0 S g S Cowbmes g pa3lie 10 Joo

Sl 93180 bt SB g ol S byl g 3,
Y C»wa.:.‘ﬁw)’.‘{) K duwls )
VY cple 5 035l9n Sal S ¥




Y

weedonn o U Cgary g (i bwyd y3lie 5,9

W (sl Sligwy 9 il p jo8 Sile ¥

\ Sy o S el 0253 3 Cannnnsd <9591,k < Jo5 0

b

n 1 s g rogosn S (5 Y e Sl Ko 5
-IA S S 5 oged i S5 v
1z 05 S S b ol Byg09)0m 9 (SN LS A
-0 o il b (Bl Slsw, 5 psigi N
-Ivo Cous o o S Ve

el p O 55 s VD

2 dlady 3 o3lizal b Kan slaisly 5 Sopn (Z) sl G5 o Y 5 Xa o P ol an ol e

Z=YXa.(p+I""")

ol Cawd

i)l &S

Ol yd Gad o s i Z

Ol 4 S g SB Gl oY
3 6 ey Xa

2oyd iy (Sg bawgie cud il

O Slsoy 45 0l (cabpands diib g 4 &S Lld (5 Jodn) b sdel cand 4 isleyd cond CSlps
P9d (g0 paSuilie nF (S oS 5 bawgle 5 Al WD (S ermen uglis L ades ) Shalu)d Cunsg

o w58 S (Gl alb> P Jgun

ZManﬂb&o

VYo Z>\ LD LS |

/D V> 27> YN LA i
</od N> 2> ¥ Lsgie 11
-y Y>>y oS v
</ -Na>Z oS \V

Cgm) Jo Gliae dsmlme Y

3yl s &y 1y Lol AVl 009 oguy bawgio (i salaly jl odliiul b les o il B oAb oy sy

N

Wp=TH EwA

.u’l ).) 45

Jbo 03> @y ploghS )3 o yio e 0f2g gy AVl Lawgie Wsp



VEeY (ylamoj F 0,lowd codjaw Jw ¢ 08 (5559890955 S ARg3 \f

ads 3 Oyl dn g bawgie T 51 3 a8 T Lo s & T=(H/ 1040/1) 95 by, 1 a5 @) a3 e ps T
(V0) 0] o 4 3 Ksiles a3 )3 Y/l dsgs a5Vl &)l a3 bawgie il oo 3Kl 43 )d Canes a5l
Jiasks oy 5:50] A 6l S35, Lauwgte glis, H

o s o

;o 7
v, =FxW,,

oS o i ddg> gy VP

&y gk cws p ade Colue F

JUo 53 @ye yiaghS )3 uxSe yio sy 03ag Coguy VLo bawgie (ljne :WSP

4 adllas 3)50 4d > 51 EPM (hg) 4 45 5> 4Vl gy 5 Blalis 3 jdlie Y Ll jloslatl L coles 5o 5

ol Cawd

el  Cou

&S S g ol plio 58,y o il caeb Lol yd s o)l inlbl gy dawg b 55 (olayguiS 3 SB ol
3 oolamsl LY & gy g iulwyd pdlie 585 (0S5l .l o w0l o Jlews 4 i Sl Lol lge
Py 9 el (o8 Al b (dnile Bl (picwlie gy cpl | G pdi el LB (olos > (bl
Ji> 4 ol )8 80 e gl ol Gl e belse g Sl b slap sl 1 alT o (saofY oS
P& Glod s Sl b p3) glaand 3 039 4 Adlb o Jolss plo | Sote Canb 4 > 5 lail Bhe i
3 ool Cawg &S (glaisS @ catild yiolw,d S > (0L Lid el ploul Cads (3 (650l8 (slacd iy ases
55 Ol Gl 5 M 3 ol & 4 5 008 (S 5 )b «gipskiS Gl & e e 5 oS>
.J)l.) ).01 (Ji‘ 2 <Y YL Cgw)

alllas 3,90 allaie (palws 8 (0 S 55 (Sl (Slo Cllad g S
g b S Gl b e il Jos )0 g i g I Siid |55 10 ol ol 1085 (3] (glaans
589 4 e ol bz 55 (Sludl gloylis b jlyital g iy glacllad puine é g puine I 5108k o
g dd SB 5l oo poes Cando b lis] o yol dlaly s @ dll j2 4S5 jglay ous ddlais > i (slasely
4 9 dlioe yieS didods SB- Gos &S aliye (Pl )3 29d o0 Jilie Ad9> Cawd il Caow 4 CwndVL (g 5]
ol 5 Sladl cba,bd L o 503 i wS g oy ek 5l (S oS ool eilasl Wl o sy dias SB g0
2oy b A5 3 g iud polaw (Sias] wols Ghisl b 1N asly S ey jum > clodes b cunl i
& s ®lpo (6085055 doly bl sboul jd ludl it J(Fransen,2001)cu! asl, yiolj8l ply dw b as e
oo T cilien bl 5 o S48 g b s s (Sad Soyl g eilidg, s sy s (d (sipqkis S
3l 62)lge 9 (SgSume (295 ()i S 3 @lye 9 K (939 cJpaze Cully Sl dn (gdes it g (ses
553 ot ol 58 (slatinl b oS ol elge 10 oo 03938l o] byt S Kig) 0 o jg)ijg) o leladl o3



NI weedonn o U Cgary g (i bwyd y3lie 5,9

Jos 5 iz cibaio (515 0 (sl B 51 0d0s punlSe s b 358 Colo sk ] o Olusm do s>
Ol =) 2 Jald odes muilSo cl il ALIS (o0l5 b ST (0 Gl Culd 0 9 (SuSglsdisesss slaan]
ook e JUml g w9 SB o p Gl geod 4 oxie &5 a3 lagb)l (b 3 SB s pdided
Edndois lime Lol §) b b e @bl G0 Ll oY s | okl 4d o Lagy (slaise 4 S
P19 G 4 D> S g CwndV (2l 5l Ollyy Cae s (58 Vb 4 jomie (s pdideds SRl (pl &5 (S
o5 A 4 <S55l et 5 U oebaw cla] CBloul = b dnlgs 315 (55505 a4 Cawd by
ol ,d s ] slol i s asecs )3 g 39 03938] )] tisle )18 a5 old yomie s > b sla jiSu )
el dilate sl ol 5 (58 8 obo | opl o | a1 Ui 55 S S8 Gl oljae Ao 33
5 Cad s bl 4y S elomly 5 (gt 5 oo Sl ya 418)5 )8 5 0 03U domets 3 g S Cinis
loygaes (533) j40 4 jl (BU Shlud Jood  0pMe aidlate (] (piSlo badoly (pl 4 4257 L 0l 4S5 (295
Wlinbie g0l 0 15 S5 M go89 5l (LU Cllud Joou 4 joome «culS BB g o o oS Sl o5
ol 423l 3 33 gla s 5 L Sl yn lblie ol LSy

o] (il oz o Sludl eyl (ol J15 jeme )3 5 Glabins) (S355 3¢ 9 Sles sladsly: (sl
S bl Cls @ g b asb wdh Gllwyd e 5 S5 50 e (B Kl SB 4 03y
o oo (b)) 10wl 03,8 7B aub X9y 511y T g ausly adhaie ,d el wlolis I8 e clacdlss
shal g ailaie ) Ll Lhie il g i ialS e wss a5 g )brsul slaz b g cblas @lolidl glysl
5 Sl Sl xSl i cind 5 sl (Al alo Lo g alae )5 o (og oSl 4 p5Y sla el
Al oy ol (29 5> gl b lajlo 5 colo g (S lpes slaoion gie 5w

9 383 (bl o3l b (S59le8)909559 (Seiohgde o Shy 855 0 L cwlie Jue Sl (B ]
dolre Cgs Wil o oyl adgs SO Bly Slialie b b awlie 5b 5l e sba Jao (638
(PLS Gidg (el )l 4l Jold badds (pl 13,5 5l 390 al boadd and 4 plidl gy 5 il
(Ve Jragsi)aisl oo S Gas 5 C8b @dg> (Soiohghn ClL (ST ns ccuwd Cax



VT Ol I 0lad comiom oo 588 (S8 90955 Ssia32

\ld

Oesj adgn ALS gy Al S JSWS

O aogs Loyl (6,18 il DU

Oes; Mg s Al Y S



\A4 weedonn o U Cgary g (i bwyd y3lie 5,9

Oorj adga anlyl aSud Al .Y+ IS O j Adgs B Gos g CAb w4 JSW

RUSLE (g, b Qgw) 9 plalw,d )9l gl @

() Y ©yg0 4 b Jsb g b Gy alllae )90 520l 4d g Bligesy (ie S4B sa05 Sl
ol Cuwd a4y ol s g plEIIGIS Lo o L)L (Saileyd 9 2L (ide (S cblas (SB gpd yisleyd
Sle g canl +/+Y palie s (K) SB ol Gislo b 59515 uSke odel cowd 4 slaaiss Judoo g 450l
il (glaciomd 3 aLS b g e Cglas godmd ylis &S ] /YN palie sl (C) alS ik g 8B
ol A g

clogi 3 Jlo 52 95l olise o6 ol Glits adln 3y90 40 5 3 (R) ol (Sl 9 555586 5l Juo b ol
Ol 85" sk Cuw | ddlaie CawdYb &y Cawd (ol 5l dd o> 0 (S)b Hlade wud Ol s sdimd i &S Ca
izt g bl lsmgl o o)) Ol o] s o a0 JBlis 4 (298 ab )3 )L (Sanlw
(N 2) el iogten 5 o Bl & Cad g s (sl Sl 2 o> Gl 5 ol om0 S

RUSLE Juao Jolge ol s ¥ Joun

P C LS K R

(Blis cldes)

(AL (iisy)

(15 9295)

-l yd Jole)
(srd

Jols)
(Sl

oA

i

L]y

ofey

a5/¥

Jslas

</¥A

55

o[-0

AINZA

Jrgies

oA

AN

¥/\A

R

VWY/FY

Ol

55 4 bgye a5 33 )15 oS LA b Lawgie sl yd M8 j3 adss colue ity RUSLE Jue gl yelolyy
45 > Cawd b ol 0 g g colus (e 3bj LS 50k Lisle b oM 5 0d Lo 4 9> s SYL
)I)s J“'Su" date SB )l ') °>L°“"|Oi)“‘*$"d‘§d))9‘“‘§ LS)‘.’)K )]L;“’L)““’*’M“’ .U. u"l u“’l“’)'g‘\f')‘“’b@



VEeY (ylamoj F 0,lowd codjaw Jw ¢ 08 (5559890955 S ARg3 YA

Sk SB godiinds (58,5 GAd g Caw d ol )0 Sl s plod ud zes Hbly Cllyy Gl pioead 9.0y
(Ag4) 290000 0amlite (s ydin (29w yb Wi 9 SB 8y jua Sy opl ) doni )3 39 o0

RUSLE Juo b oS0y adgs 3 S Cd,) jua o aib :A g

(Yo)calun | (KM?) Colue | (UK 13 oF)SB ), ,un ,lado oS Cardg
VAR YeolAe ==\ oS ks
ARVAR ARTNAN AIARIAR »S
Yo/o ALl Yo-0- buwgio
Y vE £-\/A VooV 2j
Ya/ny WYY >y oL s

Gb o5 Bl SB ((Sanle b claaY Jold snd g 4 oo 5l o8 S hle B jhs alE )
Gblio a5 3l (L5 Jde opl gl i paw ) ol yd rd oles s asbdl )3 5 ags ARC/GIS baee > 2l
5 Ol CIEd o0 b g 55 BLS gy i &S elisy] o8 3blie )3 Bae 3 b Lawgio isluyd s L

Dgd oo odaldio i Cuol Y (Sl cpl 0 Gllgy by ad cpioren 9 15yl J1,E Lol (650)8 @y

EPM (89, b o, 9 a8 900 gt @
bty b3 S eslit [EPM Jso 1 s ) 455 iz 5 vl 3 lise s (sl s 3,50 45 3 3
245 amd o Ui EPM Jae 5l ool cawd & el w0l pll gle clawdil g 4l adllas |l odo] Cawd & =l
S )0 w2 4 pidi g SB (Godind 9 C8) pan 4S9 (g 5 e d b lapise 3 (V+ Jes2) b
Pr w3 CiS 4 o ) 0ad )l Sl 5 (SB g ] i eolise ) (555l S o Lol Jale Yo
o0 Gl yd polie 139 YU 3,8 0 )Ll le¥ o Cowl 008l g Ciurs Jlidlo b xdaw SB )y &S w140
Al Clus @ dilaie SB (0390 (ol sldin adg> if Cgir g a9

EPM Juso b Koy j adgs 0 SB Cdy jod gy alb 14 Jous

(Yo)coalun | (KM?) Colue | (UK 3 o)SB i, ,un ,lado oS Cardg
/Yo ALSVATA L) oS s
YAV Yy- Yo-0- oS
A YooY Yo-0- busgio
YSI¥E YA-IY ARRERA sb;

YVI¥ VEYL /Y >y. sbj ks

Jiel g CEBEPM Juo a4 ¢ RUSLE g, oS 0 yase i g Slalllas 5 idohy ol ol duslio b
Slialie 4 RUSLE Jao golis o3¢ 55005 el cpl Jus a5 amd o oliis 095 51 oyt 2,8 9 3> (o
Sl Cuidge S Holwd Jloal Ollas 1> EPM Juo ¢S ylgicee (bl cpl p (W Jgie )il oo 8l
Lg O .CA_M:l):?I J;Le u‘bl)’. )L:T 09 L;Lmu? ‘_gl).g J)L\S )LJ ).u u_.oli )LJ & ASubu] )‘l 9 .J.JSL;a Jo.c



N wduany o b Cgay g (iU yadlie 5,91

Jalo b Lol B Cuns g Slib o 385 9 Sloseen e g e 0> 4 ATCIGIS l58la 5 ol 5l o3l |
g0l duslde oi b1y Jio 9

EPM jRUSLE Juo 93 b aud 3,91 9 (sloadliio p5lio du o 1Y + Joua

8 o, ohg Doy | S Rlt | ojy Rl | /55t
(ton/halyear) (ton/halyear) | (ton /year) | (ton/halyear) 0
YYVQ/Y A7AN ¥ \A/D Y/Y RUSLE
YEVEIVY YIvE FEAIY YIEA EPM
YOV YIYA ovEVA AAN Sloaalin jlade

(<) (1)
(GJEPM 5 (1) RUSLE Jue b ddgn oguw 5 (yhalow yd o gl 19 Y S5
<8 (2Ll
o Jao 3,08 )5S 33l sloddgs 5| (g5l 55 Cgwy M55 9 S il b dte 1 SleMbl g ol 5508 L5 &

Lulpd s 4 cadls Jlas )5 b il o (ol oguy 9 S by (e 355l sl Guslio ()25 sl 3s)
ol 5531 U8l a0l ))y8 o0lital 3590 1) I Jao (ygel cighs ol sed 1oygiSTe S 5 lomg ol gl



VEeY (ylamoj F 0,lowd codjaw Jw ¢ 08 (5559890955 S ARg3 A

whlS cpimed 9.0yl EPM Juo &y Cuns (g yioy Cono 9 <8d RUSLE  Juo Wi jasuiio Jde 90 (0bj)l o
D)l gy coly8 gl odalin yolie 4y 5 009 YL EPMay cows RUSLE i,

5 5 o

2 oilo B4y el > 3ble aaing izmen 5 Csw 5 g5 9 S Sl 8 lie 3500 Bua b s ol
)68 RUSLE g, 3 o Lis guls a5™.00,5 plosl RUSLE EPM s, 93 SaS 4 Sasj ool g
o33 o ] gl s 45 g il 155 3 b o 5 S S g Jlne 5 S (ol
059y 9% % el B polle b Lo 4 9> il (Sl i )3 (LS GRS ¢ «SB g )k sla Sy > sl
iolw 3 Jae gy 58l L oam pB o ud b e Jle 40 o5 FOMD 5 £FV/Y i 5 4 « RUSLE 4 EPM
(s iptiae 35 b 535 5 Lagie o5 5 68 b ol slied) & (s s sl Blod J adlan 00 4 n
ddlato )3 sebue (corldl Lulyd 3929 (b (g 2dloo e SB (pdialed Jeasly (39 Y 0Ly oS 0
LS o et Jlie )> S (63905 B on S el caallla 5)50 dBg> @50 5 S anlio iy
CuiS Caa cund @Blho 0 kS pid g 65 Ol des bl GLSKIB S Gleladl Jg 04 cdadlore
P 2l ol 1y S 28y pam 5 il d palie g cund ol Sl ise )3 GsSane Bblis S jed 5
Olie o Sl Ol &S il jas e jeSae Jde 90 (g5 00 plodl gl oyl e YU S0 bl )
oS (lodnliie Ciguw )y Hlaie b il o Jlo ;0,6 )3 5 YWY Joleo aS RUSLE g, p3 0 3590 cogas s
saalie yuin EPM Juao jo M pl a8 cusl Jbs jo cpl o)l 0439 Canl Jlo 50 )b 55 o5 YOOV Jolso
M)JAATJ9,\>4§¢;M1MIALPL415.I395ql)upwug&;&ﬁéﬂugw)ﬁwyap@
e e oo Jold |y ddes o yd FY dgds  snlune [vS buwgio g 0L ol WM 5wl o hb |y colus
S99 ol b &S bl o Jlw jo o5 FFNY e FOAMNBL ply iy 4 EPMy RUSLE Jas g3 55 Lislw 3 olie
Plie > cams 5 Slyoo bl lwlis 1V aad o ol S cé) jua blod 5l gaad byl o) dses Cundy
Ui e e bl e 2 il s 4 SB il b g il oo slad )8 dlex Sl il
g o ) oozl 5 blis Slles pll g SB ) odlitslys adlais o ppe (BT 3,V 5 (65psltS
RUSLE Juo yols yidgh ;0 a5 A asuie Jde 93 5l ol ol 4 dogi b iy cpl a0y 41,8 cuglsl 1o
9 M Ol B9 cole 3 oS pslailen 5w L AL 1 (65 98 3)90 9y 3 )8 SB- il 8 Slow o
9% 3l pioxiw 5 (GIS) bl e oMbl g oYL bl asll )5 5 g1 55 S0 Capadly 4 Jitin o] sl
Wi bles canl cawlio Sluyigy 4 cuild o YU CutS' L (395 &l 4 e &S 0 )20 (g Jdo yidin 3.805
Y (il Jpuslty b (Bl > (6250l adlllas 3,90 A5 gy 9 el 5] 2e] s & polis a5
) s s B 3,8 Sy dg (Saielayian 5 (Stislhipns’s bulsi | B Ll g aIST bl
25 J5S g )l 53930 U1y ST il b alias frimad 0S5 s |y 4 e SB g Ol wlie (1) 68
adol slald gl EPM gy a8 0 [ase o dol Cwd 4 jSde Jdo 93 duslde 3 &S IS aecs colgs o
Ol Jlie 3 298 (o dpo 5 (ads Slllae (gl g Cwl Jowle Jloal g ey (plold n Slllas
2y 0t RUSLE (g, jlasse sy g ptabop polie sl 5380 5 e ldllas coer



" wduany o b Cgay g (iU yadlie 5,91

asg> 33 O e b Jolee (20 Cgwy s SB ioluyd l5e IYAZLD e ¢ SLS ¢ yoga,ld ¢ il
AVY SVBY o Ve alesd & Al ¢ bl i pole i GIS ) oslizal b oo,

SN i Ol eyl yas oKy )Ll ¢ 60,0)l8" (659069590555 NYAA L s ¢ g0

pole) S 5 LT clbslis (gl yimgg (pO] Lo sVl Adg> 5390 dalllas) RUSLE Jua 3l alize]
N-YY e Al O)l.a.af} AY 0)9.) 4(@~Jo éfl'“’ 9 d))stwg

e Glalwd e Glagh dbre o pdle (6p53L Sl b I ww cdle a5 S8
AVYZY-Y 5PV oo o

SPgSSshyee woly shacysj (pdipialeyd Cumdy o ATAA IS (g)988 s pIE (5 00
V¥-AR o B+ ojlos . Jae il (sla yidgh dlore . (64i0gd50 Cluoguad dine; D o ST

Ao

AASY-Y XD o)lad . saS (&35)50y90555 (6o gy Alme SWAT o 3l odlitel by plias,) yshols el
SaS b Sy pl 5 ¢l g sl (075 ool odlazal L (55 a2 plasg>) Jlw 4d9 25 50 o)
0o TV oleih cdansgis il GIS 1 ol L o) g Lizlasd 3,51 » EPM,MPSIC,PSIAC
AYE-VY

Mora (NS 52,0 45 g 15390 dlllae) S il b e o o | dolas 5 oslit 11 o5 1)
VY oV Fe o lar TV oo asome bl ¢ Ll

o 5l ool b s il d sabcaglsl VE++ S5 o Jgboyls cime ey Y csoln ccs
alre olnl Cf gatiw —EM sl 4 (99,90 adllbae (Soddioesss g (s tes8 s
ARV YE o VAo ylass. s )5 908355 )hen

Ahmet, K. (2010) . Estimation of C factor for soil erosion modeling using NDVI in
Buyukcekmece watershed. Ozean Journal of Applied Sciences.

Bouaziz, Moncef, Leidiy, Mathias, Gloaguen, Riechard (2011). Optimal parameter
selection for qualitaive regional erosion risk monitoring: Aremotoe sensing study of sc
ethiopia, Geosctence fron tiers. 2: 237-245.

Fransen, P. J.B., G.J. Phillips and B.D. Fltey, (2001). Forest road erosion in new Zealand
.Earth Surface Processes and Landforms.26:165-174.

Haan, C.T., Barfield, B.J., and Hayes,[.C ¢« (1994) < Design hydrology and sedimentology
for small catchments. Academic Press, San Diego, 588p.



VEeY (ylamoj F 0,lowd codjaw Jw ¢ 08 (5559890955 S ARg3 Yy

e Hyeon Sik, K.(2006). Soil Erosion modeling using RUSLE and GIS on the IMHA
waretshed, South Korea. Thesis. Colorado State University.

e Jones, D.S., Kowalski, D.G. and Robert, B.S.( 2008). Calculating Revised Universal Soil
Loss Equation (RUSLE) Estimates on Department of Defense Lands: A Review of
RUSLE Factors and U.S. Army Land Condition-Trend Analysis (LCTA) Data Gaps.
Center for EcologicallManagement of Military Lands Department of Forest Science,
Colorado State University Fort Collins, CO 80523.

e Kinnell, P. I. A. (2010). Event soil loss, runoff and the Universal Soil Loss Equation
family of models. 4 review. Journal of Hydrology, 385, 384-397.

e Kinnell, P.I.A. (2000). AGNPS-UM: applying the USLE-ithin the agricultural non point
source pollution model. Environmental Modelling and Software, 15: 3. 331-341.

e Lal, R .(1998).s0il erosion impact on agronomic productivity and environment
quality.Critical reviews in plan sciences , 17(4), 319-464.

e Lin, C.Y. (1997). 4 study on the width and placement of vegetated buffer strips in a
mudstone-distributed watershed . J , chinaSoil Water Conservation. 29: 3,. 250- 266(In
Chinese with English abstract).

e Mahmoodzadeh, A,( 2004). Research methods in soil erosion. University of Orumie
Press. (In Persian).

e Moore, I.D., andWilson, J.P. 1993. Length-slope factors for the Revised Universal Soil
Loss Equation: Simplified method of estimation. J.Soil and Water Conservation,47: 423-
428.

e Morgan RPC, Nearing MA.(2011). The future role of information technology in erosion
modeling. Hand Book of Erosion Modeling.

e Miguel PA, Samual-Rosa R Simao Dennis Dalmolin F, Arajo Pedron J,and ora Bueno,
A.(2011). The USLE model for estimating soil erosion in compex topography area.
Annals XV Brazilian Symposium on Remote Sensing (SBSR),Brasil,85:9227-9230.

e Renard, K.G and V.A. Ferreira.(1993). RUSLE model description and database
sensitivity. Journal of Environmental Quality, 22(3): 458—466.

e Renard, K.G. and Freidmund, J.R,( 1994), Using monthly precipitation data to estimate
the R-factor in the RUSLE, J. Hydro. 157: 287-306.

e Shi, Z.H., Cai. 2002. Assessment of Erosion Risk with the Rusle and Gis in the Middle
and Lower Reaches of Hanjiang River. 12th ISCO Conference Beijing.

e Szilassi. P . Jordan, G., van Rompaey , A,. Csillag, G .(2006). Impacts of historical land
use Changes on erosion and agricultural soil properties in the kali Basin at Lake Balaton,
ungarv. CATENA.68:96-108.

o Tang. K.L. 2004. Soil and water conservation in China Beijing. China: Science Press(in
Chinse).

e Tripathi, R. P, 2001. Soil Erosion and Conservation, New Age International Ltd,
Polishers. 350 p.

e USDA (United States Department of Agriculture), 1979, Sediment Sources, Yields, and
Delivery Ratios, National Engineering Handbook, Section 3 Sedimentation.

o Veihe, A., (2002), The spatial variability of erodibility and its relation to soil types: a
study from northern Ghana, Geoderma, Vol. 106, PP. 101-120.

e Wang, B., Zheng, F. L., Darboux, F., & Romkens, M. J. M. (2013). Soil erodibility in
erosion by water: a perspective and the Chinese experience. Geomorphology, 187,1-10.

e  Wischmeier, W.H and Smith, D.D. (1978). Predicting rainfall erosion losses: a guide to
conservation planning. Agriculture Handbook. US Department of Agriculture.
Washington DC, 537: 13-27.



