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2. Remote sensing
3. Geographic Information System
4. Tropical Rainfall Measuring Mission
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1. Universal Soil Loss Equation
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1. Operational Land Imager
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3. Inverse distance weighting
4. Harmonized World Soil Database
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1. Erosivity
2. Erodibility
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IFAY lawol oV 5Ll B 5590 <5599, 955

3k 950 (bl Loy &g 5l Gy gl ol 5o
& ygm0dn Lgil 0,500kl g RUSLE S5 il 3 Joe
dg38l sl ool b e A+ ok 85101 L (5 iy (sloasY
,laae 8245 Calculator Raster 4 ;5 4 Spatial Analysis
ROV JESSIW I I WA PP VP ESVE I JEX S | INRU JURVS
3 (6 iy O ygods 00 bd s AnY il G0 loas
Olgme L aidi G g oo o2 ;0 AICGIS V- /Y 3310 5
Jl 2 LS 5 e s gl 3 225D
(Y S%) W Cowddy

IATAY))

W] il sloows jo Sblis Jole .Y Jgu

P Jole (0 30) s
.15 ¥l s
<10 [
<10 q._f
4 AR
A% VO VY
/A Yo N0
LAY YO Y-

\ YO 5l i

(80D g,) (o8, e 8 ol sabs pglas L, slaesls S glaesls
¢ ' )
oo Ok s
A 4 ‘ \4
LS P R K
I | T ]

RUSLE (S5 4L )

[YY] L sl Jol o sloges ¥ JSi

ol e el o o0l i O S 40 ol goils
e e (08 el e VYV b /) 51 Lele
S350 3blie) (Sblo g oo Gblio 4 bgsyo (S5 0r5
aye (e am by o] oo oyt 5 (ol
Jsle o Jds oo d el (0 515 9 5 )1 slaogS axs )
58 9ol (n ity (o815 9 5l slaogS At 5o aioly
S92 A |y jladie (p y e 1585 (555 0 5 Slke (Sl
P ST ms Jole U G pln 4 e e ol
9= Fiion e 3bLie ;0 9 395 00 o5 s (3l
S Gl B lade o LS by lade g SLS
S b i o AL iy L o el 55
)l ST Sz a5 )95 (el (25 50 45 09 it
PLS iy 0B a5 Sl (Al 0 5 500 o U5
saalie 45 b e (F JS8) el o T b, e
A5 ot 4l S clis YV S 4 998 s
dolgs (oo 9t ;a8 Ay l goae ()] iz 0
lie o SUs Lado o gty L SUs _blas

Jole 458 dilaio 45 S y50,0 a0yl ol Giulu 8

basisly

Ol B 53 e Jalse A0l )50 dalllas (ol @b
Jole slvacis Lolis ous 5y RUSLE. e SeoS 4y S5
5 S () SIS il 3 (R b (Sanle b
SLs cblis a3l (C) (sl Sy powe (LS) (soih
ol e ccwload aSl ALY sla IS 0 (P)
MJ mm hat y ' VYe B YE 1! ol Saule
L olade cpidn o568 Jlod 5 (058 (&9 50 45 05 il
Jole ¥ Sl jo (V7 JSi) ool plasl o5 4y
e osmlis 1B ol jsaS (ol 6 iy il 3
ra_m.;..:" ‘Q‘J" )5»5 LSLBM)U“A) )é RW) L..im.: 6LQJL>
33 ol Sl e glacdly i |y iy iale 3
DS e B o3 ¥l aS (Jolse e b poes dalo
T 1 ESR [ DO W I PPVR COU P 1 ESIN, PR O P
(292 GlaSLs 4 S il ey joiST el 3blie
aoad o his dasllas sl glis )l (6568 (6 i sinle B
386 blie) jao 5l ol pl Gl s pd ol B Gl
Sy AL el e (th MIT M) <[P 5 (S



804 RUSLE Joo 3l oslicil b oyl 11 558 ST il 3 550 3,557 1 10,50 5 (g koo

Sl Loz 090> ol 95 (61w RUSLE Jow 3,k
Sy (Seid Colie cdile a0 Uy cepl bl o
S 2 YT S (il b awgte Jlade 4 ol o0
s S il 8 &Y la Jolu 3500l a5 x5l o, Jlo
Lodids ol a5 CiS lg o canl (5550 10 LAY Lo
RUIIN ) V) ¢/ DR PR ST Oy R N W v B R KV
¥ sz o gyl ool (ot (ygmm 55 @l (mizeon
SLe Gl &Y 5 Jdloe o g5 5 0,5 ovaliee
e Ly gl g b B S55 Jele o ol o
= ol poloml o |y Al iy < PP (San
5 5l Glmog Sai iy aS Lime cpl a4y o)l ol o S
Ol 98 o Sb o b 33 Lol e 05T,
Av 9o g s 0dalin ¥ Jgux 5l aS jablen el
YO 5l peS S ol 3 Jlade jiS ol e 5las)s
gl jlao o Ve 500 laar )l Jlo p S 5 05
sl Jlow )b 1o 3 YO 5l o S ol 8 jeiS
Jos | 558 e Sl 5 Jlah (o o>l s 85

DS e a0 SO T lache sl anslys odsles
sl s SLs ebla> fule )y odelamsdy s
991 Lyl b el psie SO B /D 51 Jole ol Jlade
Lbo;«;m‘ MWBM)M ):MM(S"BA

S 5 ol Ll o oo (BIE L 5 0505 LS i L
rredelalil o alS g b &S oS e LBl
ol 00 oL 0S5 b o gz g sl g, o Solaal I
5 SIS (Sid Geizmen 9 (AT ity 095 Ly 8
Jlod 5 08 (o 5 pgara) b 5 a oyl
LLs o as coulonds o aclusl L)l s K0 9 (0p¢
3 o ol L00] b (le B cosa S Galise
@ lizee sl mxll) bay 5l edelcwssay Sledb! 5.l
a8 ool 3oy a4 JS3 (SL (b ® e 53 5o
Joe dlga aq_;;}o)jiﬁ S ibe® ol 80uS Ly
Sls jwlwpd os el o, ol s a5 sRUSLE
Dot gaiaib ¥ Joz sl aido Ve 50 0adio gl
Gllao (Jlow jo LS j0 (5 YO 5l iy b/ 31 S
Sloaslcwsay, S il 3 gg0ome 0ol ploxil g

D950
o
(=)
<
o
Ln
o
o
(=]
o
(3 okl 5,
oLl (Sanlep fole
2 (MJImm/ha.h.year)
N |-'High: 1736.88
S Low : 24.4416

Yo Oee Voo

45° 50°

55° 60°

ol (MImm/ha.h.year) Socols,d s ¥ s



WAY bl oY 8,Los o 693 <5909 )b ST

40°

35°

SE pdy SRl il
(ton.h/Mj mm)

30°

0.044
0.043
0.036
0.034
0.031
0.027
0.026
0.018
0.005
0 . Yo+ O Voove

25°

45° 50° 55° 60°

ale! (ton.ha/MJ. MM) S (6 3y il 3 Jole L F JSCi

40°

35"

30°

25°

51-10 ML LI laas
10< . Yo 0 Vo0

45° 50° 55° 60°

olpl B e Jole &bk b J&



A% RUSLE Joo 3l oslicil b oyl 11 558 ST il 3 550 3,557 1 10,50 5 (g koo

o
(=]
<+
o
n
o
o
(=]
o
(7 Wt 50
P Sy bl
o Value
Ln
AN |y High : 1
(- Low : 0 Fashs
Yor o Vyeee
45° 50° 55° 60°
Olnl (2L gy Jole Al F o
N
o
(=]
<+
o
n
on
o
(=]
on
(:'\’?J Lokl 3,0
S cbl> Ll
0.5
o |98 06
lg g 0.7
g 03
g 0y ML LT s
[ _ 3! g Yor i el
45° 50° 55° 60°

ol S cblis Jole dids ¥ JSb



IWAY bl oY 5ylods o 535 «(g58l9 bS]

40°

35°

30°

o8o0-05

oRo051-1
oQ11-3

oR3.1-5

oR51-7

cQ371-9

CR9.1-12
03 12.1-15
o8 15.1-25
o8 5 <

25°

O3 Lokl 50 Y
Ol S Bl

(b s ,Sa s o9)

45°

50°

55°

60°

RUSLE Juw 3l oslisl b oyl ! (Jlw g2 ,lSB g3 o5) S il y3 85 A JSCS

ab o Colun g S gulu,d sbailb .V oo

(30,9 coluns (@70 taghss) olio

(J 3 582y o) SB Gl yd slaaind

- YOA- -
\PIA YYIVAQ
'Y VAYA-A
Y-y YYAYYO/Y
Nid IAERNA
[NAS AONYE
Yy 6a4rf
¥ 7OYQ)
Y TAY-A
210 V-0MF
\RVid YiFAQY

ol sblis

ol e
ARy
A
o—Y
Y—20
a-Yv
'Y -1
VO VY
YO N0

YO 5l 5 e

ol 39S 61 RUSLE Jow yo Judo Jolge bl wlasiw F Jgus

N ) Ol Omb 9> Yo Jolse
<[+ Y 140 Y¥ \NAvd R
R4 /- f /- ¥F K
a4 7IY0 <\ YEVYY LS
oYY SArd \

4 <170 /b \ P

ory



bry RUSLE Jow jl eolaiwl b ol wl oS S ol S 391 1)) g (guoxo

Logie lode Gal_?T el Jlws o LS 0 5 90
IS e sl S 080 Sundy s S le B
&3 6l 1y i ytabi g o pie Glg y5dS Glag bl
BLE 5 s o Lial3dl S il L o loo e
Gblie )d (nizred )90S5 058 9 (¢ Jlot (Lot
9 29> o535 o bl o g ol Gale b iy JliwasS
bl )0 Cusle BoS> 50k 5 ol Gl B (B, gt
== Jla= 5 e cbs wile jea5 Gy g S

el g Jlenns 55 0k il B oy g 58 el

160

=]

£30 I
oliilo s I
5y
Oliujo> I
Ol I
Ol s I
e olol,d!

B &8 &8 8 8 B B
Gl I

oM I

Jwo s I

Ol

o slg> I
prespre

cpgh N

= B h ol

&
2

bl 5 S a0 S igle s biwgie e
somlie 1B IS o o] b af wel cows &y 528
P S Gl laie i ol (lis ol el
oS 3 (g Ll ol ) (258 Jlod 5 58 slag o
ol ) (B slapliwl o S ol Gl jlade
033 (Qlimnzsl 5 Gl § 592, Lol (5=
bl ;o S DT ol )d Jlabe oy i din gl oo
S g Jlw LS 50 5V OY awgite b ol )
Lo Ly gz plolys bl S T ialoy s

Of o I
&3 o N
oo I

ofues I

Syl > B
@y old > 1

sl 59 elaus 5 Jlas 51 S8 32 o7 o 1 S gl frnsgio & S

50 Oglaie Gl CmBgn g a8l oo 4 06 g0 00
Joloz g mSla > Jlafe ey 8,5 aLixe 3bl s
(5 eb Ll Dglite g j93 )0 Heba (Sanle g

BYLw Sanlad Jale Lawgie e a5 i g5 oo
ot Jlod jo g Blas 3.0 Oz g 50 50 olpl HeiS

Ol o)ls 092y (Sanlwjd ;s (n it 1945 O
ALY 9 2) 08 PP iy sl iagin b e
Sl 5548 0 b (Sanlep kle 0598 (SS

L Sonlo s bole g 5o [oA] b3 5 solo o)l
Sl 5528 sl 1y Jole ol Lagie oKl VA 5l ol
ol = 5 950,85 5,55 (M mm hat bt yrh vy
Gloolis! fpam jo (Sanlw B Jlaie o piin as S
MImmha ™ N V0. lade b J3l olfins] 4 bogs o oaiioly

G5 Azt 9 Sy
Ny g Jlo 0 slo)9dS )0 pgasa (S Gile
O8] o (g0iS il )8 ol a8l
g LaSLs ady ad )b (ol 185 (65,5laS sl
2 955 IS gy iy g sl (Sl
Joe sl eolinal b SB (aale (o8 (2bj)l gl 00!
265 &y90 RS 5 GIS (pg slacs,slid s RUSLE
oolde ;o (Fonlu g @l doej o ook wlalllae
Sl e oelsie ;o [0Y] gl aisle sl o] Sl
gz o tsliihie wldie ,0 5[0 §OA 5 FF _FF]
i La g 5l s ol oads alosl [£4] Soww
Sl —dn o 5 Y] 5ol 5 s o1, (35)

[F0] Y95 53 (35} S 5 sl y 23 (i



IFAY lawol oV 5Ll B 5590 <5599, 955

S il b J,S o aLE (ide cute il slis
9 u...n_.a 6:@L5 u.......uy ZMQULH_' ] éla) J.ALC U"‘
el 2L dg diwgd S cbla> sue a0
5 () LS Gidgy Jsle o Al 500 lw
ol el 1 S (NDVI) o Jlo i aLS asls
[0 —Y] oo plowl slaiagin L Gubow 5| Coond
ol bwsl eSS Jole cpl Jlade jodz e 0l callae
GralS SL ale b lade b el ple (38,5513 )0
Ol 7 8B 9 ¥ Jgazr bl a5 )9 bijlea b o
Csle o a5 ol 8l Jele ) lawsgie e azeiiy
3 rgmata ol yeaS 50 S Gl Gl con
R

Ol 15,888 Jlaglss lojls G515 0 3T ko
0 3yl WO 390> VWP s o Lo jeiS iulus 3
Cols andzgi b aS conl 00l 00 paezs Jlw jo LS
S aalys Jlw 5 )BS85 (5 VY (b B e 928
g8 53 Gl d lacie auad e (Lis b o [55]
Jbw 50 o5 05dee i a0 S05 6 o jle SO Bl
5l ol ledbl g jLal 4 asgi b) Col oais o)
005 yslaaz 525 (s o5l g le oSz (lojls
omizme [FA g Y] (O g S Slidios duno dowgts
9mres VYO s 1o SLs ol e , o0 alio
P oY LY0 oo, 585 soul slaases LS
ol s o [PA] el 00,8 e L o S
7S 1 5 VY bgie &0t S e lade
S9a> Loz j5i5 cools 4 dzgi b aS 0l 5,900 Lo
Ol 3 SLs 280 Jlw o 1S » 5 )bk Jlox
28 T L ol mls deglin b aS 553 oo sanalin
Lo,y S b b o0, 0 s [£2] 1 ref L
Jla ¥ 5 S il baagio ol oy ol o030
e Aglin Uy (pimats sl asdly il 955 b iy
sla )55 L asdlas ool 40 somis gl p S iolu
[PA 5 5V] SLs g o wliios duhe dlowgas cnisasl)|
5 Ol 8 Sl oS coul Jlbjo plogls Slesea
15 O i 990> EPM. Juce 3l eslizal b o588 el

b5f

MI )Y+ 5500l b oo o] sl o o yzeS g (7 yr™
L [Ff] bage g olS'Ss .ol (mm hat bt yr?
MI) YA Sonlod Joale e ol VA 5l aslicd
Oy 45 88,5 Lo g wisls 3,15 mmhat htyrt
sMImmhathhyrh) Yoy a5l b Jyl s o e
MJ ) YO 53l L oo o] jo  Soisl 8 Jlade oy 2eS
5 b ¢ Cpaizmen 0 ssnlie (MM hat T oyrt
3 ol sy (Sanls b oy o [07] il Sen
Oble (Sl b (e g ooliiul K] ol YFYO
Sloyl8 b s o 4z oyl Judo a0 5l s 4 Ll o
L 3l ooz LSyl o e pan ) Glime i
a5 s o s gl g (Jlod I ol dowl il 3
MI MM ) YY)l e iS oy Sanlosd langie Jude
Sl b baugie ade .ol sdel Caws 4 (ha t h T yr?
MI) VA0 ol 1o gl ol gl 4 sdalcansay
aldllas plw b auslic o as ol mmha ™t h™tyrt
L1y s (oS il dalllas a5 o5 osalics lsi o
Sl Jdo g )l (Alellon mhaw 5 0 355 lade
59 Oomtl 50 Ol 558 gl (Sanlaw B 05505 50 Soo
A slllae y0 oudoolawl sals a S cwl Jdo pl 4 adllas
335 50 ol 5525 (sl (Sanlop Slez dllls y ol
3 ol 00 oolii ol [F8] 2l Lo 5 ooed dlllas
e L gy (l po (Sawle 3 lade caibllae s
asllas ol illas slire & ol 545 (sl Slez 0552
A o g el [F2] 2l LSam g omed dalllas b
Sglite (LS (ulde Glgisa |y anlllae 93 (ol o (S5
e a5 sl izmen udls (Mellen 5 (o gl 50)
Ly sadplool Slalllaa b asllas pl jo Salo s dieS
[FF] sl SS5 5 so9ls o [OA] (gsl—s> 5 Bol—o
Slallas osilen i ol ddllas |y woubin oo
5ol b Fanlo b e (a8 | a oSy ;s oniialod
OS] s g aas o Ly (MI mmha ™ h™ yhrf
dalllae L wlalllas cpl jo (Sl b Lawgie g diiion 5
o 5L g oadoolainwl (gleolln] o Sglas Lo 4y pol>
ol ol gl iyt 3 glice

ol Jlaie wacwlag £ SO 5l aS e blen
ol el psite So L io 51 (C) LS il
i )5S Jlok o JSiz o (BLS gy Jele ko



brd RUSLE Jow jl eolaiwl b ol wl oS S ol S 391 1)) g (guoxo

G (Sl Jsle ey 236 wols wales &, Sae
iy sbla> ele 4 Cond S s Jloel 2y
e an ol (655 50 Bblie (Ko B )b el LS
Lo e 353 L o0 oo 5 iy talp oS
O Seis s ol (655 4 3ble il axlae  sbblas
LS,k S5l gblie cnl s Gloz o 5 5945 (bl
oy oai b gl Su,bl Ko B,b 5l g ol ogeeS
a5 a)LS) g9 Dy 5o (nlpln Wlazlse o5 oy Do
blio ol o desl ol ot s 40,5 e plonil &y
Owlidl SLa cd) jun i g oloul (g0l slacilily,
e sl clie (LS ity g 9SS
3t s iy Solte () el gl e
bl S s a5 5l i 5 0L 5 Sy B sl ol ol
ol Bble (plas oo gloj (bl ! 5 ailoasslu 8 g
6oL ple e S oeSis s 4 sl
b Oliee obe Gl B Jlacdie 9 0l wales LI
A JS5) ols walgz jam g 00,5 0dgu 8 |, dilaie sla S

L 9 S 3 3 sk T ST oy i il SIS
2328 315 (slas; oS wlimlio 59 s oo
ot 2t Jle o ) o Bl 5yl
(S 9iS (2l 50 oaila Bl SIS g ol (9] per st
Ot 5 s 45 gloand slaogS” 5l ool
(Nigd g0 S
Ol )8 jlade 1 iy aeo o (lid @l (s
) g Sl oz i ) slaglinl o S
Sladie b 5l eolisle 57 @301 oM el g 5 sl SeS
e s o 2y Lo 5 LS8 2 (5P ) Gl bawgie
S 5em slagliul ;o SUs T il bugio
o5 T 5 eS bagie lade b le)S g 0 ledel
St aS Cpired 09 o0 odaline Jlo LS
sz oS glapliel 1o SB T inloyd Lagis

a3y Sassty Vel coulonss (5,35 Jlw jo )LsSa
e (SLa by, Ao )3 (Sl B (e 5l ouiall|
SLs Jiloyd lade [N ] WS o 0w 3 ialod 050
3 i ol VO 0gae (Jlw jo LS o5 YY) 0&0)511..;
PSS Gulw,d wals Caxdg &S el g5lSE 0>
S IVY] bage aims o s 1) o)l o iS ma
el ol |, S gl b o gie oo glaslllas
Jbw 22 )58 2 (5 VP St (o ol pl loadg> 5
s o)l cdllae Sl hagly b o b aS 0,5 091
oS sl B Jlade (Ao, YO 090) ol ) piios Cedd
(e A5l ST cdy 00 Jlw o LS 5 Vel
Ol B Consy 2Ll S RUSLE Jos ceslis )8
L e |y o5 comelil 2le5 g gy sloas o S
lio b o,S ol DY g Y O ] snplonl sla_iags,
oo alowl Slalllas b ol alllas 5 S ialo s Jade
4S5 S A (e Lug)l 88 g LIl j5iS7 5o
2 g Sl (i Gl o S b oun 2y
3z Sl o (2l Gtolis B 5lake 4705 o 8 oloy5S
Sy9lm Bua Ly oS | Slo sad plodil Dlalllas o]
S clailaie ol wRUSLE Joo Ly SB iyl
30 il g o9l gl 1) Joae ool cwlia o) LS
SLagiasis & e 555 sl olal S sloass
Gldae o, S o Lol [VE 5V £0 £F .- AV AF A0 ]
il ol 538 2 5l e ¥ sgas dslllas oyl
245 (V Jgoz) sl Jlw po )LiSe 5 05 S 5l S
Sy jladie il 15 00565 (00 )18 05 Gl B Bog00me
el b 5039 AV (g jlwS B 0 bl Ly i
sl Bl ol il i e A JSS 8 j5blen
ol 05 Gl yd a0 lad g b isul lles
o jlace ) 0 Ve sga > S il jlade (izmen
O=S  ola Jlw 5o LS 0 5 Y0 ) jeiS S
e 5 ot Jlom o Jled 8 blio il (Y Jpo)
opdle Bblio (nl ) 45 09 o0 dnog g Wlosds gdly 528
5 2elS sl 7 (Sl Sliles «Sojglon Slilos 5
e Galydl s e alosl S T il b S
b 95 o o 5 ok olio 3 S il b
5 Sl (Bl nl 3l (55 53 2l 62 i g 0L
obS goi gy (sl ps¥ Cugh) aSiul 4 4z g b Bblio ()l



IFAY lawol oV 5Ll B 5590 <5599, 955

erosion index. Journal of  Watershed
Management Researches. 2010; 89: 44-51 (In
Persian).

[3].Erfanian M, Ghaharahmani P, Saadat H.
Assessment of soil erosion risk using a fuzzy
model in Gharnaveh watershed. Journal of
Water and soil Conservation. 2015; 6(21): 135-
154(In Persian).

[4].Nigel R, Rughooputh SD. Soil erosion risk
mapping with new datasets: An improved
identification and prioritisation of high erosion
risk areas. Catena. 2010; 82(3):191-205.

[5].Dabral PP, Baithuri N, Pandey A. Soil erosion
assessment in a hilly catchment of north eastern
India using USLE, GIS and remote sensing.
Water Resources Management. 2008;
22(12):1783-98.

[6].Kinnell PI. AGNPS-UM: applying the USLE-M
within  the agricultural non-point source
pollution model. Environmental Modelling &
Software. 2000; 15(3):331-41.

[7].Renard KG, Foster GR, Weesies GA, Porter JP.
RUSLE: Revised universal soil loss equation.
Journal of soil and Water Conservation. 1991;
46(1):30-3.

[8].Wang G, Gertner G, Fang S, Anderson AB.
Mapping multiple variables for predicting soil
loss by geostatistical methods with TM images
and a slope map. Photogrammetric Engineering
& Remote Sensing. 2003; 69(8):889-98.

[9].Shi ZH, Cai CF, Ding SW, Wang TW, Chow
TL. Soil conservation planning at the small
watershed level using RUSLE with GIS: a case
study in the Three Gorge area of China. Catena.
2004; 55(1):33-48.

[10]. Lu D, Li G, Valladares GS, Batistella M.
Mapping soil erosion risk in Rondonia,
Brazilian Amazonia: using RUSLE, remote
sensing and GIS. Land Degradation &
Development. 2004; 15(5):499-512.

[11]. Teng H, Rossel RA, Shi Z, Behrens T,
Chappell A, Bui E. Assimilating satellite
imagery and visible-near infrared spectroscopy
to model and map soil loss by water erosion in
Australia.  Environmental ~ Modelling &
Software. 2016; 77:156-67.

[12]. Le Roux JJ, Morgenthal TL, Malherbe J,
Pretorius DJ, Sumner PD. Water erosion
prediction at a national scale for South Africa.
Water SA. 2008; 34(3):305-14.

[13]. Panagos P, Borrelli P, Poesen J, Ballabio C,
Lugato E, Meusburger K, Montanarella L,
Alewell C. The new assessment of soil loss by

brs

45 398 o osline Gl g Gliows (592, DLl >
ol Jl )5S s 5 )+ 5l e LT basge Jlade
2ol g, S 28,0 jlade ax ST D)
Oz b 9 Gl 5 Olo)S (i Olul > lag b
s sl 0l (b Bl Sl bl Gl el o8
s Gl o g Glnl bl (3 Sble s 5 00
Sy Ay 4 S 28 j00 Cumdy ol @Y onl by
iy S il d Cndg 5l sty U 05 (s 5
Sopie g 08 Jolo bl a8 mhan jo 0k Al
555 pladl S g0l il b 2alS (gl e

Sl o ot o b (e (ale 8 s
S el as Losl g8 0 0398 (e o
39 3 Lo e & Dgay JUil g S 23 p08 o
Bblie 5 Lo yd dn (55)5laS Y game slrosn¥l g ,aud
551 site 5L5 g e )l Lol 5 ey
5 9N o 5l 5 e (2l Gloazds> 5 oo slaailils
(Aol palS (oel); S Gee LS oz
(b 0p-boe SB plaidle (55 g Cugh; Ghals
Sy JUESD 1 6 S ol g SB (ale B lade als
T3 YC B P YRV ROV g SORCH 0 IRU
03,5 S xSslz weiny 5 b sl (Sogl S
Joe oo alST) elaizl g golatdl slaglyj g
5SS il o dlio  Ciogs (6l RUSLE
RS 1 oslitl e e 0iST, sloosls by 53 sblio
A8 s ol odle gy il B 0yl 2 GIS
Vb5 mym (Sloyisste Skl e Cu e sl adlais |
sloslial (39 35 gy (ml Wl o )l 5,
bl i o] Bl 5 (RS) 505 i (slies y5lid
5930 (gmara (oanb plie Slalllas 0 GIS)
Sl ol |y, S gl e )

&l
[1].Schwab GO, Fangmeier DD, Elliot WJ, Frevert
RK, Leonard RA. Soil and water conservation

engineering. Journal of Environmental Quality.
1994; 23(2):390.

[2].Naderi F, Karimi H, Naseri B. Soil erosion
potential zoning in Aseman Abad watershed by
water erosion in Europe. Environmental Science
& Policy. 2015; 54:438-47.



bry RUSLE Jow jl eolaiwl b ol wl oS S ol S 391 1)) g (guoxo

[14]. Al-abadi A.M, Ghalib HB, Al-qurnawi Ws.
Estimation of soil erosion in northern Kirkuk
governorate, Iraq using RUSLE, remote sensing
and GIS. Carpathian Journal of Earth and
Environmental Sciences. 2016; 11(1):153-66.

[15]. Asadi H, Honarmand M, Vazifedoust M,
Moussavi A. Assessment of changes in soil
erosion risk using RUSLE in Navrood
watershed, Iran. Journal of Agricultural Science
and Technology. 2017; 19(1):231-44.

[16]. Jafarian Z,Beshtar B, Kavian A. Simulation
effects of improvement and restoration
operations of rangeland on soil loss using
RUSLE model. Physical Geography Research
Quarterly. 2017; 49:55-69. (Persian)

[17]. Mousavinejad SH, Habashi H, Kiani F,
Shataee SH, Abdi O. Evaluation of soil erosion
using imagery SPOTS5 satellite in Chehel chi
catchment of Golestan Province. Journal of
Wood & Forest Science and Technology, 2017;
24 (2): 73-86.

[18]. Meghraoui M, Habi M, Morsli B, Regagba
M, Seladji A. Mapping of soil erodibility and
assessment of soil losses using the RUSLE
model in the Sebaa Chioukh Mountains
(northwest of Algeria). Journal of Water and
Land Development. 2017; 34(1):205-213.

[19]. Gaubi I, Chaabani A, Mammou AB, Hamza
M. A GIS-based soil erosion prediction using
RUSLE model (Lebna watershed, Cap Bon,
Tunisia). Natural Hazards. 2017; 86(1):219-239

[20]. Zare M, Samani AN, Mohammady M,
Salmani H, Bazrafshan J. Investigating effects
of land use change scenarios on soil erosion
using CLUE-s and RUSLE  models.
International Journal of Environmental Science
and Technology. 2017; 14(9):1905-18.

[21]. Nwaogu C, Okeke OJ, Adu SA, Babine E,
Pechanec V, editors. Land use land cover
change and soil-gully erosion relationships: A
study of Nanka, South-Eastern Nigeria using
geoinformatics. Proceedings of GIS Ostrava,;
2017: Springer.

[22]. zabihi M, Mirchooli F, Motevalli A,
Darvishan AK, Pourghasemi HR, Zakeri MA, et
al. Spatial modelling of gully erosion in
Mazandaran Province, northern Iran. Catena.
2018; 161:1-13.

[23]. Khajavi E, ArabKhedri M, Mahdian M.H and
Shadfar S. Investigation of water erosion and
soil loss values with using the measured Data
from Cs-137 method and experimental plots in
Iran. Journal of watershed Management
Research. 2015; 6(11):137-51.

[24]. Khaledian H. The survey of sediment and
erosion with EPM model and Cs-137 and
sediment data. MSc Thesis in Natural Resource.
Tehran University. 1995, 159 pp. (In Persian)

[25]. Mahmoodi M. Feasibility study on
generalization of the results of Cs-137 method
for estimating surface erosion for homogenous
region. MSc Thesis in Soil Science. Tarbiat
Modarres University. 1996, 195 pp (In Persian).

[26]. Mesbah S.H. The study of erosion and
sediment of Bardekal watershed with using
EPM and Cs-137 method. M.Sc. Thesis in
Natural Resource, Tehran University. 1996, 176
pp. (In Persian).

[27]. Shahoee S. The study of different landscapes
of land degradation and the estimation its roll in
change soil properties, decrease of productivity
power and how to use of hill slope in
Gorganrood watershed. PhD Thesis in Soil
Science, Tehran University. 1996, 312 pp. (In
Persian)

[28]. Yousofkalafi S. Measurement of surface
erosion with Cs-137. MSc Thesis in Natural
Resources, Tarbiat Modarres University. 1994,
211 pp. (In Persian).

[29]. Honarjoo N, Mahmoodi Sh, Charkhabi A.H,
Ghafoorian H, AliMohammadi, A. The use of
Cs-137 for measuring erosion and sediment in
Gorgak watershed. Journal of Nuclear Science
and Technology. 2005, 34: 39-45. (In Persian).

[30]. Jafari Ardakani A, Partovi A, Peyrovan H R,
Ghoddosi J. Effect of gypsum in different slopes
on discharge and unstable soil erosion. Soil
conservation and watershed management
institute; 2003, 48 pp. (In Persian).

[31]. Nabaei MG, Ghodoosi J. Assessment of
badlands stabilization methods in SefidRood
watershed. Soil conservation and watershed
management institute. 1997, 41 pp. (In Persian)

[32]. Agharazi, H, Ghodoosi J, Poormatin A. 2003.
Measured erosion and runoff on standard plots
for evaluating universal soil loss equation. Soil
Conservation and Watershed Management
Institute, 102 pp. (In Persian).

[33]. Nikkami D, Jafari Ardakani A, Bayat
Movahed F, Razmjoo P. The Effects of Plough
on Soil Erosion and Determining Land Slope
Threshold for Dry Farming. Soil Conservation
and Watershed Management Institute. 2005,49
pp. (In Persian)

[34]. Kheyrodin H. Modeling soil erosion in Iran.
Innovat International Journal of Medical &
Pharmaceutical Sciences, 2016; 1(1):1-12.



IFAY lawol oV 5Ll B 5590 <5599, 955

[35]. Sadeghi SHR. Soil erosion in Iran: state of
the art, tendency and solutions. Transcultural
Studies. 2017; 63(3).

[36]. Maerker M, Sommer C, Zakerinejad R, Cama
E. An integrated assessment of soil erosion
dynamics with special emphasis on gully
erosion: Case studies from South Africa and
Iran. EGU General Assembly Conference
Abstracts; 2017.

[37]. Zakerinejad R, Maerker M. An integrated
assessment of soil erosion dynamics with special
emphasis on gully erosion in the Mazayjan
basin, southwestern Iran. Natural Hazards. 2015;
79(1):25-50.

[38]. Refahi H. Water erosion and Conservation,
5nd ed. Tehran: Tehran University Press, 1385
(In Persian).

[39]. Singh VP, Frevert DK. Watershed modeling.
World Water & Environmental Resources
Congress; 2003.

[40]. Emadodin I, Narita D, Bork HR. Soil
degradation and agricultural sustainability: an
overview from Iran. Environment, development
and sustainability. 2012; 14(5):611-25.

[41]. Eskandarie, B. Country report on history and
status of soil survey in Iran. In: GSP regional
workshop, Jordan, Amman 1-5 April 2012, 25p.

[42]. Sadeghi H.R, A Cerda. Soil erosion in Iran:
Issues and solutions. EGU General Assembly
Conference Abstracts; 2015.

[43]. Wischmeier WH, Smith DD. Predicting
rainfall erosion losses-a guide to conservation
planning. Predicting rainfall erosion losses-a
guide to conservation planning. Washington: US
Department of Agriculture; 1978.

[44]. Niknammi D, Mehdian M. Rainfall erosivity
mapping in Iran, Journal of Watershed
Engineering and Management. 2015; 6(4): 364-
376.

[45]. Sadeghi SHR, Tavangar S. Development of
stational models for estimation of rainfall
erosivity factor in different timescales. Natural
Hazards. 2015; 77(1):429-43.

[46]. Zabihi M, Sadeghi S.H.R, Vafakhah M.
Spatial analysis of rainfall erosivity index
patterns at different time scales in Iran.
Watershed Engineering and Management; 2015,
7(4): 442-457. (In Persian)

[47]. Brown LC, Foster GR. Storm erosivity using
idealized intensity distributions. Transactions of
the ASAE. 1987; 30(2):379-0386.

OFA

[48]. Mahdavi, M. Applied hydrology. Tehran
University Press. 2009, 342 p (in Persian).

[49]. FAO/IIASA/ISRIC/ISSCAS/IRC.
Harmonized World Soil Database (version 1.2).
FAO, Rome, Italy and IIASA, Laxenburg,
Austria. 2012.

[50]. Roose E. Land husbandry: components and
strategy. FAO soils bulletin, 1996.

[51]. Renard KG. Predicting soil erosion by water:
a guide to conservation planning with the
revised universal soil loss equation (RUSLE),
1997.

[52]. Anache JA, Bacchi CG, Alves-Sobrinho T.
Modeling of (R) USLE C-factor for pasture as a
function of Normalized Difference Vegetation
Index. Eur Int J Sci Technol. 2014; 3(9):214-21.

[53]. Lin CY, Lin WT, Chou WC. Soil erosion
prediction and sediment yield estimation: the
Taiwan experience. Soil and Tillage Research.
2002; 68(2):143-52.

[54]. Drzewiecki W, Wezyk P, Pierzchalski M,
Szafranska B. Quantitative and qualitative
assessment of soil erosion risk in Matopolska
(Poland), supported by an object-based analysis
of high-resolution satellite images. Pure and
Applied Geophysics. 2014; 171(6):867-95.

[55]. Kardavani, P. Conservation Soil, 8th ed.
Tehran: Tehran University Press, 1384. (In
Persian).

[56]. Panagos P, Borrelli P, Meusburger K, Yu B,
Klik A, Lim KJ, et al. Global rainfall erosivity
assessment based on high-temporal resolution
rainfall records. Scientific Reports. 2017;
7(1):4175.

[57]. Panagos P, Ballabio C, Borrelli P,
Meusburger K, Klik A, Rousseva S, Tadi¢ MP,
Michaelides S, Hrabalikova M, Olsen P, Aalto J.
Rainfall erosivity in Europe. Science of the
Total Environment. 2015; 511:801-14.

[58]. Sadeghi SH, Hazbavi Z. Trend analysis of the
rainfall erosivity index at different time scales in
Iran. Natural Hazards. 2015; 77(1):383-404.

[59]. Sadeghi SH, Zabihi M, Vafakhah M, Hazbavi
Z. Spatiotemporal mapping of rainfall erosivity
index for different return periods in Iran. Natural
Hazards. 2017; 87(1):35-56.

[60]. Yang X, Yu B, Xie X. Predicting changes of
rainfall erosivity and hillslope erosion risk
across greater Sydney Region, Australia.
International  Journal of Geospatial and
Environmental Research. 2015; 2(1):2.



bra RUSLE Jow jl eolaiwl b ol wl oS S ol S 391 1)) g (guoxo

[61]. HakimKhani Sh, Mahdian M H, Arabkhedri
M, Ghorbanpour D. Investigation of rainfall
erosivity in the country. 3rd National
Conference of Erosion and Sediment, Tehran.
August 27-30.2005; 434-440 (in Persian).

[62]. Masudian, S.A. Iran weather. Mashhad
Sharie Toos Press, 2011. P.242 (In Persian).

[63]. Yue-Qing X, Xiao-Mei S, Xiang-Bin K, Jian
P, Yun-Long C. Adapting the RUSLE and GIS
to model soil erosion risk in a mountains karst
watershed, Guizhou Province, China.
Environmental monitoring and Assessment.
2008; 141(1):275-86.

[64]. Arekhi S, Niazi Y, Kalteh AM. Soil erosion
and sediment yield modeling using RS and GIS
techniques: a case study, Iran. Arabian Journal
of Geosciences. 2012; 5(2):285-96.

[65]. Fathizad H, Karimi H, Alibakhshi SM. The
estimation of erosion and sediment by using the
RUSLE model and RS and GIS techniques
(Case study: Arid and semi-arid regions of
Doviraj, Ilam province, Iran). International
Journal of Agriculture and Crop Sciences. 2014;
7(6):303.

[66]. Bafkar A, Mojaradi H. Conservation of water
and soil, 1st ed., Kermanshah: Razi University
Press, 1385. (In Persian)

[67]. Roozitalab M.H. General characteristics of
soils in Iran, a review of the productive potential
and its limitations. Daneshmand Magazine.
1990; 28: 18-26.

[68]. Studies and research institute for planning
and agricultural economics. Seminar on water
and

agricultural, conference on the challenges and
prospects for the development of Iran. Institute
of education and research management and
planning, dependent on management and
planning organization of Iran. 2002; 28-49 pp.
(in Persian)

[69]. Forest, range and watershed management
organization. Development document of natural.
2008.

[70]. Forest, range and watershed management
organization. Landscape study of watersheds.
Deputy of watershed management, watershed
annual report, 2007. 27 pp. (In Persian)

[71]. Arabkhedri, M. Investigating of suspended
sedimentation in watersheds of Iran. Journal of
Iran Water Resource, 2005. 2: 51-61 (In
Persian).

[72]. Mahdian M. H. Study of Lands degradation
in Iran. Proceedings of the third national
conference of erosion & sediment. Tehran, Iran,
2004; 226-231 (In Persian).

[73]. Rezaei P, Faridi P, Ghorbani M, Kazemi
M.Estimating of soil erosion by using RUSLE
model and identifying of the most effective
factor in Gabric-southeast watershed basin of
the  Hormozgan  province. Journal  of
Quantitative Geomorphology, 2014; 3 (1): 97-
113 (In Persian).

[74]. Khorsand M, Khaledi Darvishan A,
Gholamali Fard M. Evaluation of estimation of
annual soil erosion of the RUSLE model with
data obtained from pin and erosion plots in the
watershed of Khamessan. Eco Hydrology
Journal, 2017; 3(4):669-680 (In Persian).



