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1. Universal Soil Loss Equation (USLE)

2. Water Erosion Prediction Project (WEPP)
3. Soil and Water Assessment Tool (SWAT)
4. European Soil Erosion Model (EUROSEM)
5. Revised Universal Soil Loss Equation
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1. Geographic Information System

2. Remote Sensing

3. Digital Elevation Model

4. Sediment Assessment Tool for Effective Erosion Control (SATEEC)
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2. Mesic
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1. Normalized Difference Vegetation Index
2. Infrared

3. Red

4. Biomass

e



&3 oain 5 S Lo

C =6

IR T T A S R
R/ NNYs UV Y\ BRIV, S yF S YA S Y) S
NDVI

o5 b 151 812 C 5556 LNDVI dal, ¢ IS

335 Sl 5wl a5 B Olim co o 2alS Eel Slles ol )l St 5 O
ciS ol Blas Slles . aalS o OF Jom e b 5 O Saulu 3 ooyl 5l bl ool o
Al il b S cand PosSh sl o s by gbaanl ol (gl 5 (e (S5 555
S 93 o Syl Lyl 5 s el sl b 34y bl Slles (=L>.L3\ Ll 5 s
47-).7L:(Y"-\ L)}J) JJJ.ZJ.:JJY}\ éL&d}J}_-)JeM eb\JﬁJuﬁ wb\f}&)#ﬁ&_ﬁ;

Q‘QMMM&AJJ‘)‘M‘E)&)JJS&LA‘JJ

B



WAL (Y) o )lous (1Y) s SB g OF cllis (gl ingy domo

.(Y"-\ ‘)jé)hﬁuféu‘pbhﬂ &ix‘géﬁ)‘s ‘5|ﬁp sz).J‘_\ JJJ?

P sae 25 2l b 16 8 S

| 2k 4L

Y S

O f.x;f

VA S R
\ AR

A Lo g oS1 5 S
VA 3L s
\ G, e

LY ) it blis Olhes gl 5 P 25,0 =Y Jga

P e a3l !
bl bl & Sku ol 5 Sl cis Sl bl g, oS (ds )
\ - - /A )
\ - Y A V=Y
\ /) /Y0 +/0 Y-V
\ Y Y A V-1 Y
\ AN o/t /A YY=VA
YA-YE /4 /80 AN \
=

NECH RV SV s 0 gladsles sl eslanad L olL LstwL.uJ.e plie 5 50558 sla el

LVJ},\;-)JR)‘)ISBJ]:J)}AUA}LZ@MWMJ{J&AMWB:J‘\JLAVV LSJLJ°)JJQ5Ja)J

}&)L’ﬂda_:bwb‘fwj(o J‘i“:’) &)L}Cw)\w@bwb‘f \.,\;.:\ g:,...w\ 14 eJ\JQL.:..:

g_,_ﬁjji_: QT g_e\J_>u\ B Ja_...u):.a )\.,\._E.d ER Ly — )_ijﬂ (MJmmhai‘hi‘ yi‘)VOO/V\\

'Yy



SV wein 9 &)l o

V)

e 5 S adled 53 0L Sasle s sl e YL 5 YV/Y4 (MImmhah™'y ™)
.Q_.N‘eJ_.iez\;QLi_})_?oJ_g&)Lzésﬁj?ujﬁc.,\;:.i\séj.?‘}?pCL:}_?)\ASQU@»:)}»@?
Cpo g 5wl SO0 5 sl S L (Sosp daly Rt 2als  Ss &olews
LAl A S e a

el 0ds] £ sl s ol e Gladsls 5 Sl Cilie gl gl K86 sl
OF Slme Gl ol 5 Jaw gza Jldis 5 0390 ke +/¥E B /0 A 51 andllan 550 ailate 53 K liie Lo se
Sl S w558 JKa Al e 0/00 5 10 Mg ha h ha MI! mm™ s sy
das e Ol | S

350 (LS) s ammp5 5 s Jsb 4l slow| jshaiaas anlllan 550 ailate 31 S 5 85wl
2Ly as=DEM i 3l eslinal b s Ve 54 gladslas dbow s LS 5506 .05 8 15 eslaca
3 ssbilen (10 JS8) dd s T Ol e 5 3 S o Jlite 55 05
035 piie JoSy o 53 VAA L i 5l adllas 5,50 adlate 53 LS 8B ke Llep Ve IS
lawilts g5 slizel Ale (5 glacus b Gblis am 53 LS slis a2l o 1AV OF Jaw sz lia
sl S

daly (oS jsba 5SU cpl i 530 IS5) s S 4 NDVI ulul , C L5816 wiis
i A3k o 0/00 Of Jawgie g3 uite /40 B o/NY 0 C LS e 3,05 NDVI L e Sas
RS 5 Ll AL il O Gble 53 el cpl Sldde o 5 ks oS das e 0L C, SB
el el 5oy SOy LS 3ls sy oS g oS el bl s OF Sl

s o gy o 8 Sdzme (Ghuadb (3l 5l aS s o QLS P esB 228V Y S
P ast slie .ol ol sbrl ab g o glad s 5 ol eols slie Sl eslaend by ey s 08
5P 5C LS KR sla, St w bgye bl ddb o /4 OF Lo sze Sldis 5035 ) G +/A o

Y



WAL (Y) o )lous (1Y) s SB g OF cllis (gl ingy domo

S AL elasl 1 R 5 F 5,50 5 5 dlone —¥ J gt

Soh g o2 Jsb
(M mmFre]a'lh'ly'l) F ( ,uu@ () S S gt
(UTM) (UTM)

\SAV] (A RVZTI VA VI TR LY ARCYINEY TEALVA SIS
YAV/00 AVAY XYY TVe£1Y4 Wi sLiAls
YA0/8 AV/\Y EAN Qv AWARMYE 104YV4 OIS
VUAA MK VWA Ve TUAYO0A 16140 SWlbaes
YYY/0) QUAT  oYY/er Ve FVATAAL AL Vb
VAVAA AV/EA  £44/0+  \ego TYYTa 10) e ke, s
FAY/AY VY 044/ VYo FVAT EYAE ool
\vaay AO/AT g4t VYA YYFYIY AT o8
YAY/00 AVVE Ve A YA« £04 YTV LS
TE/YA VWOYA VEV/EY Y TIATAT4 TEVYES S5
147/vo A4/0¢ EVV/V e VEAL Yvyooot AYAVAA b
VA/A OANA  YAAVS YA TU44A)Y vreo Ole 0L
T\t ar/vY gA1 \YY. TIA44AE 4.4, ol
Yev/es YVe/qe o4V Vg TV YAY YV KK
IAVAL VWY YLV 0\ Y4A0Y ¢ TWVEVY Y
T14/00 V6L 0AV/Ve YTV TVITIAVA WYY ek
4v/¢A R \ia Yoo 1101+ TAVYY R
TY /AT QUVY  oVV/er  Yeas TVeYaas R\ARA¥ Lol

'€



SV wein 9 &)l o

(X00) 5 S 2) 3l s b g 1) B (sl 5 S e 6151 (g1 K 5SB 550 - s

WAV A
K a5 Skl Al S P
(Mg ha h ha*MJ*'mm™) PIpy S
AL AR
/Y YA
s AR
in Y.Y)
JYY _ Frag_mental, mixed, mesic Lithic, \
Torriorthents
AL IRA
+/44 A
/8 VLY
Yass Y.Y
Yass V.Y
Y - Frag_mental, mixed, mesic Typic v
Torriorthents
JYE Y.YY
e \ vy Loamy-Skeltal,mixed,mesic Typic »
Torriorthents
VYo \ o Loamy, carbonatic, mesic Typic ¢
Torrifluvents
N JaR Loamy-Skeletal, carbonatic, mesic s
AL IRA Typic Haplocambids
14 _y Loamy-Skeletal, mixed, mesic Typic 1
Haplocalcids
O Y Loamy-Skeletal, carbonatic, mesic y
Typic Haplocalcids
oY VALY Loamy, m_lxed, mesic Typic A
Haplocalcids
/Y0 0.).Y
O 6 Y.Y Fine-Loamy, carbonatic, mesic Typic .
Haplocalcids
/Y1 Yy

Vo



VAR (Y) )l (V) Als S 5 f cilis gla yidg}s dlo

(e ) 0L

(MJ mm hathty1)

JEERAVALES SIal R
veo 4 RT=fas

foe
Yo
I fer e e Yore [ Yiee [ YArs
() g,
Z . v .
.é.b)‘éj&‘.@)‘&@‘)—o‘)s‘n
tar .
Y= fooX 4+ /X +1afvy
Eee ] R =_ /a0
*
Tor
Yoo A
Yar o
Yor |
Yor |
Yre T
ar T T T T T
¥ ¥ £ ar e 1 ¥
o ) (Bt
N Z .. N
R, 556 5 (S,b o adasl, 1 S
FTF Ty, [ad FYE-- faid 7. FEY.
£ lk S 4
£ P PRI =1
-ib-Yax,.rl.\_‘
é- T etas \»
£ - skm | E
PYFeue PN PPeuee FYFue PP FFRee PETe

O W SR MPOPET- Bt

"




S wein g Sl Pl

HWire

Wit

Wehenr

A

PiFees LA TYIFe

Vil

Pr¥ PPeees PP FrPe.. PP Y.

W

TWipen

3
z

Ko osSd

I
A e
PP shm| i

\\"%\

FFeas

Wipeer W Wfee

Htene

FrYeen Freens A PP FFAe. P

P e 4 K, 56 w2 - S

PV FPeeen FTeee FrFens A e PP

E

Wi

[

Tohern

P

PN e eb g LS 86 w2i - IS

v

i W

L

ok



WAL (Y) o )lous (1Y) s SB g OF cllis (gl ingy domo

. L L . o
i
=
= =
T =
£ E
& z
=

FYF. .
FYFean FTVeer PPasen PFFees FHPees FrRee PFYaes |
=
= =
= =
£ £
= £
1 £
=

PYFeee FYV-ee Paene PYFeen PP PR PEV-ee

N e w2 P S s VY S

o)t 45 > 55 RUSLE slas sla, 556 4 b g 0 Sl -0 Jgas
P yst C ,ysu LS st K st R st
/A Y . A VAY JENCS

\ /40 AR /YE Yoo/Y\) Sl
/4 /00 V/4v /Yo ARAVAL oSle

Y A 0/0+ o \Aray e il il

YA



SV wein 9 &)l o

Saula b cla, 38U oo ol 5k 5l St alle bu e ol 3 S UL Gula
0586 5 Q) AlS iy o e 5586 dLS) 1S 55 55806 (KD sy il b 586 (R)
AE asle Arcview ol Blp 5 Jams 5 SATEEC st 5l oslizal b 5 (P) bli> Slles
syge adlae 53 S (il b olie ol ol eals QLS VY JSE 55 o ol Sl sl sty 4l
)lﬁyg_é\fa\j_]a_w):».MQ&WM&‘)JJLJJJMJJJY'\”\U)j..poﬁu.lUu
el b 4 e e e 55 s Jle s JUSs 3 5 40/TE 5 88/MA L ol s a5 O
53 et Gl S 51K e Glsls (V8 SK) sl glaid bt IS 0 4 S YL
b oS bt piolu b aib o po canlllae 550 45 5 Cand (5t ol el esls OLES VO ISCS
s g el Wy ad s g 5 dled 53 LS (ol edes jsba oS ils 18 (Ao 3 0A) (S
Ghle (St o opl 518 il 3 LA BNL Al bl o 50 4 g s 53 YV s
iy Jl B b oo 5 Bradled (o pdled Ghle 52 3 UL Gl bl co
53300 52 15 A ke VY (Saan g 5 LLS 5586 0l DL Jras cal s (s
SNwad &S sl = 3l (U Jsd) el azils RUSLE Jue Law s S VL 2ulu b

Ll s S Ul Al g e, oS sl s b Sl

FYY.
£ £
£ £
£ £
= £
- ¥ e Ag [
i s ot pa e | 2
A 2 B 3 )
- TFeF D b
i i
3 otas i
s 2]
A ATV PPenn FEFa PEPean A P

Sl SVl b e 425 VY K3

RS



VAR (V) o5lans (1Y) s STs g of cilin gla gy dloxe

FTE Ty T FET-- PTP AT Y
= =
= =
£ £
= =
= =
= =
Yo Ty T FYY-- PrEe- Fra- AV e

SB hl sl S alB Ve S

(%239) 1315
~
i

=M pF s (TS (T3-0)lawgm (Be—hA) U3 (FA)3b3 ks
Sl s sla SIS sl 5 -V0 s

RUSLE s jul)l 5 S a¥le by pin o o S5 Lils) 5 (Sed =\ g

SVl ci i RUSLE s, s56
R'=+/v 4T 5 y=2/) o 10 XY -
Rz /0 0V, Y= 08/0A XY+ Y/¥Y K
R'= /W T 5 Y= VAOY X#1+/14Y s
R'=+/+ 01, y=£04/47 X4V /AT c

R'=+/V 1Y, y=AYaVY X+4)A/VO

Yo



SV wein 9 &)l o

Do 5 YT L NY G G b Sl ol b gt canlllae ol 5o i g b
AV Jsd) 39 emte e jo SIS 55 (3 VEVO B O o a9 S 53 s

Shestiral L (g me g0 ol SLal JLo VN bl ol anlows 5 salive s goey Ol 50
(bael) (Jlw 5o LS 5 5 VVOA Jslee Lo gie 5 sbas (Laatass Lo gd>) amens gla poes
L RUSLE Juts wlwl s (60l 5551 10 o gon s Jae 520) 0l 3,50 10 o gny Jlkis 5 0340 (Yoo
et 53 il e Il s S 55 3V E/VO Uslae USDA Oy Lsmsd s 35 3l el
2 EPM s 5l eslial L (0484) (g3l lav 55 ad s ol 55 0l 5550 5 (opmey SL I
sz_;i_o.-}éf(.‘_p}(dl_.ﬂ 03 LS s VT sl lodalin Sl Jle s s 05 M
lodalie HLal) il o Il 53 s 53 5 V4/4A 4l MPSIAC Jue Sl eslizad L (Ye 0 A)
L ol odalie oy Jlie  C3Dst| cpl o (YooY ¢ adael) (L s a3 o5 VVO0A
ol Jlw s S s 5 VAY Ll adlas ol 3 RUSLE Jue a5 ol 5,50 5l
sl (6 Se 3l sy e Sl 508 Ao 3 VY sl e 35 gy e Sos Slea
S8 Gl gl e ol e DMl s AL e (o St ailons il ) (05 stalie)
g g odalie Oliiss e

Loy (V Jsam) USDA iy St eslinal Ly (535502 oy Ul Jlite o8 ool Sl el b
D 53 5 VVOA) o3l s i mtni gy ol 53 0 ol s LUl 4 SO
s Lol anloms Sl hs e Ol SRyl eangnl 3V ) calaeh) 55 (DL o
WV Gl JS8) 43w g b s s Jr S 4B O el 5 3 8 Ol g
AV

andlan 350 a2 g2 53 D ams b 9 Jr Cond 23l (g frS Cod SR, Y g

Dl s K 55 5) sy L Lo ol Ol Gy S S sla i
V\AY oY Sl
o/f Y o
Ve/vo XY USDA

AA|



WAL (Y) o )lous (1Y) s SB g OF cllis (gl ingy domo

FYF.-- Y- F PEFa PP A FET.
E E
z £
£ £
z (SDR) w3 Sty immd | 2
-

£ PR et £
£ e skm | E
FTF-e Pl PP A PP PP FEr--e

Py J T S 438 -V IS

PYae PTYae Freeae PP PrFe Fra---

i
a) Y
’/Q?ﬁ

THYeenr
v

i
o
i
iz

Y.
)
o
= o lu‘\_ﬁ
TIT.

£ - L.

z £

3 (I 50 () gy 5L
. FPTFR ¢ s

& : gt <

E e o rrm E

PYY. PTY. td YT Y PYS. PYY

(S 5 4o g Sy
Sheslinad b () 59) @l ot gy 5L 5 S li b oS oLl andlas (ol 5o
R gl plos w S e oLl e oMbl s Cgz sl 0 RUSLE o e Jube
,,UJ.LA;T@LJ&L{GISLﬁmﬁg}w}ugiﬁuﬁpuﬁ;tﬁl%P,CLLSLk

o 35500 AV gy Ll e aglie el sty gy L s S b b e m

Yy



&3 oain 5 S Lo

(Dl o s 3 5 VVOA) el (6,8 esll e Lo gie b (Lo 53 5 5 o5 VE/VO)
o a3 e DL el e 4 gy L 5,305 53 1, RS 5 GIS RUSLE il L
Oz andllas 340 ailie 53 St UL b b jlaie s RUSLE la, 386 g bl Sien
5 SVl b s sysl s 1) Caenl p S ke W Sieser o LLS 8L oS sl
5 ediSatst GSE3y s (eadd gl iy @bl esls oKL sl syls RUSLE Ju
Gl 5 s 3l Lo 3l edel ezt oMbl s e addllas pl 3 il e es 8
RUSLE Jue (sla, 58U sl g 5L 3550 slaosls sl ol p Lol Sledibl s
Sl lassam Skl 5 W CadS b s 5 DMl el sy OF a8 350 oslina
e2lp s e Sl Kal, axw s 53 e s Ly 0 GIS 5 s 31 i il s

Lk s S 80 Sl Jile b dles > Cgr Ol pde gl ol glaa 58 03,50

&l

1.Aazami, A. 2001. Determination the suitable method for estimate suspended
sediment load In llam dam watershed. M.Sc. Thesis, Gorgan University of
Agricultural Sciences and Natural Resources, 83p. (In Persian)

2.Arnold, J.G., Srinivasan, R., Muttiah, R.S., and William, J.R. 1998. large area
hydrologic modeling and assessment Part I:model development. J. Americ.
Water Resour. Assoc. 34: 1. 73-89.

3.Askari, S., and Jafari, M.R. 2008. Estimating soil erosion and sediment Yield in
Ilam Dam watershed using MPSIAC. Geographic Res. J. 64: 29-35. (In Persian)

4.Bartsch, KP., Van Miegroet, H., Boettinger, J., and Dobrwolski, JP. 2002. Using
empirical erosion models and GIS to determine erosion risk at Camp Williams.
J. Soil and Water Conservation, 57: 29-37.

5.Benkobi, L., Trlica, M.J., and Smith, J.L. 1994. Evaluation of a refined surface
cover subfactor for use in RUSLE. J. Range Manage. 47: 74-78.

6.Biesemans, J., Meirvenne, M.V., and Gabriels, D. 2000. Extending the RUSLE
with the Monte Carlo error propagation technique to predict long-term average
off-site sediment accumulation. J. Soil Water Conservation, 55: 35-42.

7.Boggs, G., Devonport, C., Evans, K., and Puig, P. 2001. GIS-based rapid
assessment of erosion risk in a small catchment in the wet/dry tropics of
Australia. Land Degrad. Dev. 12: 417-434.

Yy



WAL (Y) o )lous (1Y) s SB g OF cllis (gl ingy domo

8.Boyce, R.C. 1975. Sediment routing with sediment delivery ratios. Present and
Prospective Technology for Predicting Sediment Yields and Sources USDA,
ARS-S, 40: 61-66.

9.Bruce, R.R., Langdale, G.W., East, L.J., and Miller, W.P. 1995. Surface soil
degradation and soil productivity restoration and maintanace. Soil Sci. Soc. Am.
J. 59: 654-660.

10.Deore, S.J. 2006. Prioritization of Micro-watersheds of Upper Bhama Basin on
the Basis of Soil Erosion Risk Using Remote Sensing and GIS Technology.
Ph.D. Thesis. Department of Geography. University of Pune, 147p.

11.Ferro, V., Giordano, G., and Lovino, M. 1991. Isoerosivity and erosion risk map
for Sicily. Hydrol. Sci. J. 36: 6. 549-564.

12.Flangan, D.C., and Nearing, M.A. 1995. USDA water erosion prediction
project:hillslope profile and watershed model documentation. NSERL Report
No0.10.USDA-ARS National soil Erosion Research Laboratory, West Lafayette,
IN, 298p.

13.Haan, C.T., Barfield, B.J., and Hayes, J.C. 1994. Design hydrology and
sedimentology for small catchments. Academic Press, San Diego, 588p.

14 Kinnell, P.LLA. 2000. AGNPS-UM: applying the USLE-M within the
agricultural non point source pollution model. Environmental Modelling and
Software, 15: 3. 331-341.

15.Lai, R., Bium, W.H., Valentie, C., and Stewart, B.A. 1998.Methods for
assessment of soil degradation. Advances in Soil Sci. 558p.

16.Lal, R. 1990. Soil Erosion in the Tropics. Principles and Management.
McGraw-Hill, New York, 580p.

17.Lim, K.J., Choi, J., Kim, K., Sagong, M., and Engel, B.A. 2003. Development
of sediment assessment tool for effective erosion control (SATEEC) in small
scale watershed. Transactions of the Korean Society of Agricultural Engineers,
45: 5. 85-96.

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

19.Lufafa, A., Tenywa, M.M., Isabirye, M., Majaliwa, M.J.G., and Woomer, P.L.
2003. Prediction of soil erosion in a Lake Victoria basin catchment using a GIS-
based universal soil loss model. Agricultural Systems, 76: 883-894.

20.McCool, D.K., Brown, L.C., and Foster, G.R. 1987. Revised slope steepness
factor for the universal soil loss equation. Trans. Am. Soc. Agric. Eng.
30: 1387-1396.

21.Millward, A.A., and Mersey, J.E. 1999. Adapting the RUSLE to model soil
erosion potential in a mountainous tropical watershed. Catena, 3: 109-129.

ye



&3 oain 5 S Lo

22.Moore, 1.D., and Wilson, 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.

23.Morgan, R.P.C. 1995. Soil erosion and conservation. Longman, London,
Pp: 23-37.

24.Morgan, R.P.C., Quinton, J.N., Smith, R.E., Govers, G., Poesen, JW.A,,
Auerswald, K., Chisci, G., Torri, D., and Styczen, M.E. 1998.The European
Soil Erosion Model(EUROSEM): a dynamic approach for predicting sediment
transport from fields and small catchments.Earth Surface Processess and
Landforms, 23: 527-544.

25.Nepta Advisory Coopeation. 2001. Detail project of llam Dam Watershed, Jihad
and Agriculture Organization of Ilam Province, 135p.

26.0uyang, D., and Bartholic, J. 2001. Web-based GIS application for soil erosion
prediction. Proceedings of An International Symposium-Soil Erosion Research
for the 21st Century Honolulu, HI. Jan. 3-5.

27.Parysow, P., Wang, G.X., Gertner, G., and Anderson, AB. 2003. Spatial
uncertainty analysis for mapping soil erodibility based on joint sequential
simulation. Catena, 53: 65-78.

28.Renard, K.G., Foster, G.R., Weesies, G.A., McCool, D.K., and Yoder, D.C.
1997. Predicting soil erosion by water: a guide to conservation planning with
the Revised Universal Soil Loss Equation (RUSLE). Agriculture Handbook,
No. 703, USDA-ARS.

29.Renard, K.G., and Freimund, J.R. 1994. Using monthly precipitation data to
estimate the R factor in the revised USLE. J. Hydrol. 157: 287-306.

30.Renard, K.G., Foster, G.R., Weesies, G.A., and Porter, J.P. 1991. RUSLE: revised
universal soil loss equation. J. Soil and Water Conservation, 46: 1. 30-33.

31.Sadeghi, S.H.R., Singh, J.K., and Das, G. 2004. Efficacy of annual soil erosion
models for storm-wise sediment prediction: a case study. Int. Agric. Eng. J.
13: 1-14.

32.Schmidt, F., and Persson, A. 2003. Comparison of DEM Data Capture and
Topographic Wetness Indices. Precision Agriculture, 4: 2. 179-192.

33.Shahbazi, K. 1999. Estimation of erosion and sediment by qualitative
geomorphology (homogenous units) and EPM methods and comparing them
with outlet sediment data in llam dam basin. M.Sc. Thesis. School of Natural
Resources, Tarbiat Modarres University. 131p. (In Persian)

34.USDA. 1975. Sediment Sources, Yields, and Delivery Ratios. National
Engineering Handbook, Section 3 Sedimentation.

Yo



WAL (Y) o )lous (1Y) s SB g OF cllis (gl ingy domo

35.Van Remortel, R.D., Maichle, R.W., and Hickey, R.J. 2004. Computing the LS
Factor for the Revised Universal Soil Loss Equation through array-based slope
processing of digital elevation data using C™ executable. Computers and
Geosciences, 30: 1043-1053.

36.Vanoni, V.A. 1975. Sedimentation Engineering, Manual and Report No. 54.
American Society of Civil Engineers, New York, N.Y.

37.Wang, G., Gertner, G., Fang, S., and Anderson, AB. 2003.Mapping multiple
variables for predicting soil loss by geostatistical methods with TM images and
a slope map. Photogrammetric Engineering and Remote Sensing, 69: 889-898.

38.Wilson, J.P., and Lorang, M.S. 2000. Spaatial models of soil erosion and GIS.
In spatial models and GIS. New potential and new models, Fotheringham AS,
Wegener, M. (eds).Taylor and Francis: Philadelphia, PA, Pp: 83-108.

39.Wischmeier, W.H. 1971. A soil erodibility nomograph for farmland and
construction sites. J. Soil and Water Conservation, 26: 189-193.

40.Wischmeier, W.H., and Smith, D.D. 1978. Predicting rainfall erosion. losses: a
guide to conservation planning. Agriculture Handbook, Vol. 537. US
Department of Agriculture, Washington, DC, 58p.

41.Yu, B., and Rosewell, C.J. 1996¢c. A robust estimator of the R factor for the
Universal Soil Loss Equation. Trans. Am. Soc. Agric. Eng. 39: 2. 559-561.

™



Sciences and Natural Resources

J. of Water and Soil Conservation, Vol. 17(2), 2010
www.gau.ac.ir/journals

Investigating application of GIS and RS to estimate
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Abstract

Now a day, soil erosion and sediment yield has been converted to one of the
important environmental issues. So, soil management is necessary in order to
optimum utilization and decreasing degradation. The need to quantify the amount of
erosion, sediment delivery and sediment yield in a spatially distributed form has
become essential at the watershed scale and in the implementation of conservation
efforts. In this study, an effort to predict potential annual soil loss and sediment yield
has been conducted. For this, the Revised Universal Soil Loss Equation (RUSLE)
model has been adopted in a Geographic Information System (GIS) technique
framework. The R-, K-, LS-, C-, and P- factors were obtained from monthly and
annual precipitation data, using soil map available from region, using a 50-meter
Digital Elevation Model (DEM),using Remote Sensing (RS) techniques(with use of
NDVI), and from Land use/land cover map, respectively. The mean values of the R-,
k-, LS-, C- and P-factors were 260.90 MJ mm ha*h™y™, 0.17 Mg ha h ha*MJ*mm™,
2, 0.5 and 0.95, respectively. The measured mean annual sediment yield (16.58 t h*
y™1) was very close to the estimated value (14.75 t h™* y™). Our study indicated that
the slope length (L) and slope steepness (S) of the RUSLE model (r?=0.77) were the
most effective factors controlling soil erosion in the region. The RUSLE model
integrated with RS and GIS techniques has a great potential for producing accurate,
inexpensive erosion and sediment yield risk maps and also erosion management.
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