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Abstract

This study aims to find out critical areas of a soil loss and propose feasible measures to
reduce the water quality deterioration by a soil lose. As a study area, the So-ok stream
catchment locating at the upper area of Daecheong Reservoir is selected and intensive field
observation was carried out. RUSLE model is applied to assess the impact of the pollution
migration by a soil ross from the critical areas during storms on the water quality of Chusori
embayment. As results, total amount of the soil ross assessed against to the critical area on
which major type of land use is a orchard for fruits is 54.3 ton/ha/yr and that of an abandoned
mine site is about 200 ton/ha/year. In particular as effective measures, a plantation of an
appropriate species of fruit trees and an application of ecologic restoration schemes are
proposed against to the orchard and the abandoned mine site, respectively.

Keywords : RUSLE model, Soil loss, Land cover, Land use, So-ok stream watershed

LA 2 oS ol ZFWA] W2 FABAT} &0

2 FEL i EdESE A4, 2011a). 25

FeEivetel A qiE:HQl e HAHSE L 9= 9 gogga 2. Az e 99
20109 B - SHAS 3208 Fo v A sl 24T e Qolo] Balro 7 2h8aho] uhay
02 ol ek T 2RFRA =AY mu glomEET, 2005 2318 5, 1995 A
1989 ol i 2FFeIRIt WHHD Glow, ) 5 2003, PHBE YA S A7 AR

Corresponding Author: Sunhwa Hong, Geum-River Environment Research Center, National Institute of Environmental Research, Jiyong-
street 182-18, Okcheon, Chungbuk, Korea Tel: 82-43-730-5642 Fax: 82-43-733-9408 E-mail: hsh1030@korea.kr



=

7F M213 XI5

B

Ey

618

7h ger S5 AR WRwel uet SAE

U Qe
e} o]

]_

A1l A

w5

- 900 m,

A}

o|J
Bar

=2 O
aroaTr

A

PN

a4 75 moltt,

L
T

A 1%

T4, 1993).

B!
N
i
<
o]

T

;O#

A

87.42 km’o.2 23

3|
|

o o O
S92 o

=
T

—_—
o

o

1ol 70% A&7t v e Aol o

H3]

=
=

Bl

=
=

)

AC® epde}

=He

A edel 7 gl Hi

—~
o

°
offy

7A
ap

o ExJo] g2 AH A H o] 66.6%=

%9
LR

_]

%
T

<L
=

o, 4

1o o] 11.8%, Wu} Yol

11.5%, A7¥akA| o] 5.7%°]tt,

AFE 5(2009)2 39 E

plo

o
pu

[¢]

USLE(Universal Soil Loss Equation) &

o
-

(2006)

A

H2006)= =79, Fe5 2714

3

il

Wischmeier - Smith(1958)7} 7

KX
=

(2005)

=
[

29, Wy

=
o
N
K
fmy!
or

A7

3} 2 E2(2004)&

1t Agricultural

D)

a1, 19780l =4S AgE
Research Service(1996)

A

1.
fu

&t

7, A=A Hsto] of

REES

9I 7159l

Z o
=

g

o =7

i 91994, GIS, RUSLE 2% &

7] 918

S

A(RUSLE : Revised Universal Soil Loss
Equation)& %3

2 TE

syl

el

N
Ho

U2 4 13 Zo] 33t (Agricultural

3]



HEE - UoHY - OIBF - BMat- 8X8|- M5 TEY / ASHRY EYRA UK MY U 0] B AT 619

Research Service, 1996). Raintall /sl /oM / Landuse //
A=R-K-L-S-C-P M

o] AojlA At AW EFFAK(tons/ha/yr) 2. B

2 59 6714 2dAtel| oJaf Aol Hrk R 7%

2 4]912H107 - J/ha - mm/ha)ﬂ Zloﬂtﬁi Aol ST T AT (T T
AR ARl AR e RO s e e A | } | |
P17t ARFZA] Aol E*OW% Hl-&o] 744
SEAUAE ARF Ao e, .

of ] AtollA] ARt I8t 120 1. RUSLE 20| EURA sz

o12}9] ZFe 343h= Toxopeus(1996)0] 2|3t
14%3}3 UATHH T 5, 20105 €A

06; zigﬁ . 7(—1_7.:;‘(4 2005; H]—_q]z%
¥4 ‘_X]'(ton/ha/ RZE A4
] 22.13 m°ﬂ 9 E_J ANE 7K YR E B2 2
Ao =2 3le] o]o) thdt Al Al AxE ek
e}, L AW oo WA= AR AAGA}
AR AkoA HR7E LAET] Ak A4
O 2HE ZA} Fo] EH o] Yolih= A 7R 9
A e FEo] TR 2Y AFE FF6t
© A7 ARE Ui, S ARzl 7
A A AHFAD = 4= A 2ol gt TJVP

EES UeEhdthE3d - 454, 2005). C

—‘I TEa
A AT B IR 2 LA] AFefof| 4 €] 7, -°r§ Ql
A4 T8 Aol

o BTl Bt AE 52

Ao EFRATY HIZ AoEn P= A2
AHEFA) & 742 FHof o Eo&%@lﬂ ﬂ]% t
B AoR
(contouring), &LAH A Hl (strip croppmg),
A2 A Hl (terracing) 52 S A A9
o] ok Aleko] H| & Aol E e84 2007).

o
o

7]

= =5
of A3y
R

At 4
A

F

7] 913k ZF AP g AR, ARAR, EA
HEALR, EFARE 59 G5 4= ithad D).

A PA= 0] - 10 m TS DEME of§
s, BEAnEARE BAR 2EF EA0lS
At=22} ASTER(Advanced Spaceborne Thermal
Emission and Reflection Radiometer) $14] 34}
= o]&sto] &3 EAE ARE o]&siltt
EdAEe sdHd7eddA AFst=
1:250,000 WHESEE olgston Z4ata

£ WA en FRYRA At 28 2o
% ARE olgaldr), JUAael FAE ® 19
UreR 2L,

A2 o) Mo}t 9 mof x|z EXuHAt
%(Landcover data)E +5317] Yot Y2
METIMinistry of Economy, Trade and Industry)
9} ERSDAC(Earth Remote Sensing Data
Analysis Center)ollAl Al 5-8F= ASTER /(15
m S E)F o5t LFHFY EXEEE 4
Attt EHAY 2 & i Y S A

LEH(Maximum Likelihood Classification)<

RUSLE 34& olgslo] Eqaers agel  o183te] EXEES A4l 9). 242
1. RUSLE 23 752 9ist gaixia
ki A2 A5 =
o 10m X 10m S5 ECEEELL
EAuEE it EXOlSE A7
ASTER 91498 A2, 20119 39 27 94
cue 250000712 = 4 FENTA, AN EY
AR S ASBSAES, N 54, A%, 329 | SRR A SH(WAMIS)




620 Pt M21H M55
H2 A2H Y EXmE 27
g [ 29 [ ] =2 [ = T | A4 [ um | A | =as
HA (km?) 175 3.30 7.81 33.6 14.1 129.0 1.32 0.34 0.16
H| (%) 0.91 172 4.08 17.6 7.38 67.4 0.69 0.18 0.09
H 3. A2 R%0| Z2AARIRKR) Y B
Ene #zs | VIR ppcior | WRGan?)
i (mm/yr)
f— 5 1554.5 582.6 19.7
- e o4k 1507.0 566.0 53.3
Elce —
. A <A 1386.0 523.6 66.0
B e olE 13195 500.3 10.7
Cw =
g i 1471.0 553.4 41.8
2eE
R factor
N 5826
I 566.0
B 5534
I 5236
N 500.3
A
- I - 4 km
8 2. AZH FA9| EX|OIEE
I AL §9L8 AMo] 67 4%= 71} B v
S AA8H | =3} o] 72k 17.6%, 7.4%% AHA|
s U] EEe 59 nuke] v &R BxE

Ao HofE QIR 2). o] W ASTER /=
g3l AYH EATRES g T 4L
ool 49 1 m FUAYES ABHE
KOMPSAT2(Korean Multi—purpose Satellite
29 BARL ol3te] £ o] thsto] -2yt
e Error Matrix 7|%& o]8sto] &5 e
£ w715 23 A4 B2 85.0%2 Uekih

o

ol
S~
b
i)
rir
—3
=
)
0
0
@
B
ol

Q3

oA I QF B4
I 52 HPARE

—= 12 floh

o

=)
.{

-3
it

=)
|\
B
=2
ol
i

A



YEE - Loty - 0|FE - BMst - 22| - 22 - B2 / ASTRY EURM 24X MY o oMol 25 AT 621
H 4, EYSE ESTARIX} (01, 2001; 744 ,1992)

EFE S K factor | 2 (km”)
Af SAE, Hlg B WA FE, vAAEE WA AR 0.39 0.4
An SME 9l SAE g T ix] ot B A iR AR 0.31 15.0
Ap SE SAE g ARAE dila 5 WA GE, AR AR 0.32 12.8
Ma YHE A AP AR, Hla i FE, AR WA AR 0.27 20.9
Mm | SHE, HAEEY H 1Y, vl il FE, A WA AR 0.18 100.1
Ra APNE GHE, SME 9 BRE g g5 Yl o B AYE 0.21 40.5
Re YHE, ME 9 SAE, vl B YA &, AR 0.32 1.6

Rocky - 0.10 0.3

of 7] EAstet EYEE SelbE 1 5

S S Aol melux gtk ANAE A4 - B4 58

I 0.10 Rocky AR © 6=

[ 0.18 Mm Ma iﬂ%—{s} 290l T 79 AAAS Fsl=g] o]

[ 0.21 Ra Eoko oy

9 0.27 Ma Eo] opd o] ojRg wmEET whehA

B 0.31 An H xou 72 Rocky?] QIAIZHS #4319}

B 0.32 Ap

I 0.32 Re 3) A& QIAHLS)

B 0.39 Af

ABAAE W] 98 10 m FLHE)

DEME AHGSHITE. A@AHE HAAbHe o]
AAHL) B BARIZKHS) = FAdH o] )lon & A
oM A} Lol ARHL)e| APgoll= Desmet
9} Govers(1996)9] 541 28513314 3, 4] 4),
BARIZAHS)S] APgelli= Nearing(1997)9] 3412

2H

a3

4.

ES

S ¥ 3% 123 3¢ Yehfgich

R=385+035xP

o714, P BT 4

()
ZHmm/yr)o]ct,

E%%*JORF— 5

%—5].] /U-7 i

o
o
PO
o of
f

-

X
Fﬁn
LY

F

~
)
lo

A8 THA 5). HAAPHS ZLo|AAE A3t
QoA AFRS] 7)o WAL 79of o3t BEAZL U
P02 120~150 m WollAl EAE= RS 7t

=

stol 150 mE Z5HE A9 150 m Wo] 2§

'5‘]’%‘:]‘(}—38:‘2]1 : o o E, 2005)
_ (sin 6/0.0896)
0.79
(296 xsin"~ 0 +0.59) 3)
m= ﬂ
1+p
o7, me WA Zole] A, 6k A}
ot} - 1
. m+ ENUE
L= Q@D +D ”3” —AG,)) @
- D"T20.13)"
714, A O 7Rs e 4 71o] WA, D AR
7], X B8] Anaks S249) Zololnk
17
S=-15+ W 5)
Desmet®} Govers(1996)2] &4 % Nearing



622 EAYE

o0&

7t W21 M 5E

5 A2H {99l XIFIXHLS) H 6. ASH Q99| AMI|EQIXKC) ¥ HA
AR 59 | Hag Z—IEH%): Bk | BEHEA T B C factor km?) | WA
AZHER | 0.05 19.60 2.85 3.02 Bl 0.0 1.7 0.9
=74 0.05 18.90 1.62 2.36 A|7}8kA] 0.002 3.3 1.7
AR 0.05 19.36 3.99 3.61 =2 0.0 7.8 4.1
FEH 0.05 20.27 3.02 3.24 [BR=Py 1.0 1.3 0.7
9 A 0.05 20.217 2.94 3.22 IR 1.0 0.3 0.2
Ak 0.1 129.0 67.4
= 0.3 33.6 17.6
LS factor 4235» 83 ?; ;?
. High: 2027 = :
.G 005

e £ e 4
2 A5o] T AR

4 B2 2, 9201111
o] 1,8012}7} Ahq.] Ao
I, A E7F a1 A7
R L EEE O

4) AR RO

=

AAHC)

o2l

sl7] 93 20119 39

e

274
AR EX0|8ES 0|39
o2 Bae 2o A7

= A9} S

3 olg) a A7 A8 5
AR Eel4E J1E0R NS HgsHeo
B 9] A9 AR Bl WA 5 9it
L 22 mefstel 243} $Q01D0] 0§32 A4
Bolxe] FAA G0 i e s, Eat
249 35 AL AHFPOR Fdo] B



opof HESH hgom el mAFe] ol o FEF Exol$EE 20094 AAH A2
279 g WStk TAHG AT A2 2 AR & W Y, LA 5 A
A BxE 39 6ol el o Bgulo] olrh EguEYHARE 97

BALEo] whet gho] thth STl ST
A 7 Bejot AArEo] wet EopuATjAeIA S

HAZAJNHEFEER AP E A7) 9] AAFOH EEo] Alo)A] 7L 7re Hes)
N N N — "1, T Rl E 2 T170
sto] SR FEF EXOlGLEE o] &33Tt - } o © ) 5
2 Aol A ASTER 914 g4 o]gat] E73t = URAAZ, 1999 494 5, 2002 WA,
B = O80T 5 5
i cooem e T 2003: ol &, 2008: AFE 5, 2004: 2ZH
EANBEE A UM £AGNES BT o0 aee £ o006 w4 S, 2009),
Tk o] QX|uk Ao Zajx] gAro A ° e o CoTe o :
Coew I AR AEEl S e g o W 72 Y& ket =9 A9 AFE met |
212)9] w7t 2] ¢k A ZF Qi whd 37 ohs WE QlX5tn] o] Ao mop AN o=
— ©° , B o1 o T ThE
B 7. A2 Q0| ZIAXMOIXKP) L BIKd sl olFy s AN BAsHA BAeh=
gets Az | ool HAEA Aol dntdolrt webx EFHES 93 Yo
7 At o (&, o2 2 =2 ks 2] BE g S Al Ao,
P factor |®2(km’) | P factor | H2 (km’) wh) ppol e =y T ARle] HE gL A
0~ 1% 010 | 132 | 027 | 49 o Aoe sl T 7 W 18 To] 1 78 U
7~11.3% 0.12 3.6 0.30 3.4 A M ~—F =
113~176% | 016 | 21 | 040 | 42 Ehi i,
17.6 ~26.8% | 0.18 16 045 | 48
26.8% °l4 | 0.20 2.0 0.50 5.3 2. RUSLEE 0|8¢t EURAE 4 Y 24X H

A

P factor A F99 EYFAES Ase 28§
0.0 o o] ThHA T A7 EYFATRS 36.8 ton/ha/yr
Eg':z olm, 2&5H 9 HAAY AN EFHATFS
o

018 705,026 ton/yr °o|tt. E¥HA Fa, EAOE,
i 0.20 AR o PTG wE deHdTE At B
B 0.27

B 0.30 GRS o A

. 0.40 o en us

B 045 ) EQkQAl 2 B2

. 1

AAE N
ANeFA Wl 915t o] Ygtow AHAEE
i glen

AlQakan glor 1 % Eoe] W43} Baste] 57)
o Sgo FHL Yk Selutete) 49 £X

ool ureh = WA Aol F3H o] 9]
W2o] A& UL FAZAAL] o

A A 57 % 7V AA9IF0) A S

.Nl 2 EFS F EROR o] S H3NE ufe

L2 LM R T RAR AstslarkEahd 5, 2005)

O 7. ASH R99| FAREQIXKP) 2 AFolMe s ladolA ARt B9



624  EAFEEIL M21H M 53

8. A= RY EUYRAY 558 2 H 9. EX|0|8E A7t EURAE LAY

= Eokorlak

OF.O Alak o H =1 al o oTr &0
EUHET | ooopmat | SH |oniha)| &0 i B B A I

(ton/ha/yr) &9 (OECD)

= 9 1747 0.9 0.00
0~2 o -Ae | o HS | 3,252 17.0 Ta 780.7 41 0.00
2~6 e (tolerable) | 1,866 9.7 A7}k 329.6 1.7 0.14
6~ 11 91):2_].' ;ﬁ“% Z“1"\%‘(1OW) 2,134 1.1 = 3.362.0 17.6 1.8
11~ 22 HE B¥(moderate) 2,558 13.4 tlE]— 1.413.1 7.4 40.5
22 ~ 33 k7 Agk | Aghhigh) | 2,027 | 10.6 AL 12,903.0 67.4 45.5
33 ~ 50 /‘R:}S‘;}- UH‘?‘ 4:1?:!’ 2,340 12,2 EEH% 16.3 0.1 12.7
50 ol}b} UH‘?‘ ﬁ?:} (severe) 4,969 26.0 L].;Hx] 132.2 0.7 102.2
34 33.4 0.2 200.1

Soil Loss (ton/haryn

B 02HE 02
T HE 2o
0 47HHE 11
O 28 m-22
[0 opzralgt 22-33)
B 43 @350
B of2HE e 50

T 3
a9 8). LukHl w84 EF A

HEQITHE 8, .

2] Alo] ZEA|9] 11 ton/ha/yrs 238h= 2¢o]
A WA 62.2%% S HlE&S YERlon,
EofgAo] At $-8E= 33 ton/halyr o/l
Aol 38.2%%1 ACE UET o= A5H #
o] Bl ek tiFo] AlFs] 8tES B
ojztt,

289 | WAG) | ¥&@ (ir;‘gﬁ;

AW EF| 54223 28.5 35.4
74 3,245.5 17.0 21.1
Ak 4,201.3 22.1 49.0
o4 6,176.4 32.4 38.3
Soil Loss

211

B 354

[ 38.3

. 49.0



o E
Q@E@Wi
o X N 3 do O N
@]@Aumwﬂﬂﬁ%_.
%me%ma@ i TR
_;_ﬂ_z_.io#._mummdnmwfo_ mmn”m.__m_ne
SELTENay Bhiyg
%71%MH_.WQ% - Eom_xﬂ,%ml H
w_LEMﬂUi‘szﬂﬂu% %@méﬁmxﬂm o
%r%owﬁu%ovwme .rioﬁa_a@mﬂ
_LNU o =) ] W o
Pa%1ix.d%ﬂ 51 M o T s <3=3
‘_ohygp;ux}l B He s £
™ = ~T OF ) ofr ~° < ofFl o] _- JJ o) 2 *
.omro% o_biocov. |m§wnao.%%
s x B 3l A 5o 9 W %ok 2k
T N = T B o5 ol 00%0,&_ o
1.|2dﬂ ooo‘mﬂ 1H 14 = -
,Vq,m.ﬂ‘muil.u_mwdﬂo‘krol Fwolu,mﬂmﬁlaﬂl.m o
AaovTL%&L/aéﬂn, Muearv_%:_oﬂu
T o e & e X2 E oF = ™ o T T
L|Aenn0 Ir/korwx B o - ,Aedl
;oo._o‘m_.‘_or7 S 0 2 < o:.e‘m_l.ATJul
ﬂ%q%awmﬁmq Swiizc
n/‘_.‘mu.._OJnﬂ.ﬂ _AT_A._V_M_U_VO‘NMLH;&E MM_.!
= R ™ 7C_OX 0 Lhn./m
il meg#ﬂg = 5
= ,DI.I ™ X me o = £ 3
D R.EIWJO ° o e ¥
o_bwﬂ%%%/aﬂmiﬂ w I
< o N = _
wmuMulumm_.Mo@u%9 ok o = oo T
ovdﬂiizﬁom,wtﬂmmowxﬁ @ummoov,mﬁxul
L.ro,UIrLI.IH_.D.._t]I__/I,w\I onako ey = T
L&.OOINV_#OZ%‘HO O_Hoo_n;oﬂ »Ax_‘.m‘.._
D EﬂaﬂaIMﬂﬁE% X W B g o o] oF
.AE]FL._nh LIUO‘FI._,W .HA_I_DH_ H.__.E _X._qﬁ .I_y o 1 ro
oF {meumﬁulwnﬁo% ﬁo_orﬁ o u@mﬂhw@n _
ST E S %ﬂii - haﬁmﬁ;nm.,o_ Au.%hmhau_% oSS
R P 5 g kxurmo_u > & o_.og.ﬁhmﬂ I | e
}4E2.xﬂnoiogooo#ﬂu aoiyﬂ_ﬂ.g =K © 3 |_ut_um9245
X Z,W_.LAAFE._J.]I on.m TS oK Eiﬁgut:_ 30|00 Sl s
N S i IS§ X~ 0 .AEmmE llﬁ e 76 oF n4582 0| o
.mu.mﬂhul = = = 0 > o_uLl,Ao ) ° - W w8 RRNZE |
F S Mo = O Lnuae._L. b ok B © Tm N X Maofi9ﬁo =K £ 44%%94.
m e mg/o?fmn i o 8 _@&Eﬁvéo_n%o%\ 5 &
do nﬂmxirﬂmn;qﬂ zﬁo_l}t%Aaoau w_nkoo_nzlfﬂﬂ N 2
qﬁemmxwv.tﬂoo#% }Loﬂa_@,_bz.ﬂow_.l oomid7mouﬁ| R =B e
n%1ww%ﬂﬂ5§%a 2 Lo Lo . B L% R
A=l @ﬁmﬂﬂﬂ Q%W%o_ﬂ@nlﬁﬁmmﬁwﬁuﬁ @@7m@%@ww394
mngm%hgﬂo%% meowﬁoomﬁmﬁ B g0 B SIEINEEE
R = N — F o5 m._lkoh.o_u < 5 ard\oﬁi 8l B33
Wo_nﬁouuoueﬁo 0 o_nml%_ﬁq W5 BY g g LSRN = D%
dlﬂu}.u_mﬁ_ﬂ_ o < Eoo*_.ﬂ_.oro_o m.ﬁ]lrml@Lﬂmo ar Aoj_o*mmIZ
u]qllwﬂdrl )fgz. L%éﬁf rF = T 2 = Ik ;i_oﬁrqowmuhog
ouEmeﬂ_. Sauﬂwuu_%ﬂum_ﬁﬂn Howﬂwmﬂmwﬂ s @H&&Mzﬂ
= or X =0 || X —
.mﬁm%]c._ﬂm_-w/l woln/vﬂmo _1_&|.m_.‘_L._n _oomu,maAa <
o H W 4.n_mo§ﬁe,mﬂﬂmo ﬂ.oT I 1
F o= N i g ¥
o g
o M ml
O.Hﬁ nAr‘_
sl




=

7F W21 XI5

B

2%

626

X

fg=lolct. ¢

Al

Ex0]g-2

A

) o] glof =

9] EALE A

o =
[¢)

=

7

AR SR B

o

oF

¥

E

gt A
= 400 m °]39

o O
T T

%
sy

ol AR YERT 18il SiAl o

A= =

ks

a

al

A7 He

8 B
47 A2

=
T

49

L g oA

1 14%

7ol 3

0]’8

mulch)E &7 AT 735 %

)

At (vegetation filter strip

=

Aol wyomt

Z

t

glom, 5] ARA7 Aol glo] vz

bl

224

37 2005).

P4 Qo

u

X

- B
o

AtollA

=2

¥ 12).

T}
1w

AAH= 3ol



e A d EgG
T2 7ol A5 4
(2005)¢]

i1kd
o
D)
ofr
ol
N

ol

b f
)
=)
S
=
£,
2l
HN
ol
re
-
=
>
e
SN —
o e o2 o

oX.

o ¥ K

N

2

>

JS)'l‘UE.o

oy

oo

=3

£

(‘mo]ﬂ

SN
¥

ﬂJ:::._\::l, : oﬁcélili;

o (4o @ ot

ﬁiﬁgﬁrlr

R A

BP0 to ool o X

3
Sl B Hele ol AR WA nT 24l
R} ATk 1S Hole,
ES ARG ] A G4 EFRAS
A7), BRG]l B FA F5E A
° 3 %

goll= 22E7F fAs) S

A A el £8e Hejd 24, A
oA WAL BFE ARALS AH HE)
So H370 EGRA B AL Wsior @
o AbR WA ool BE £US AT ol8s
T, A AR RABUS ATAEE A
A st 5o A3l EFRA WA ol

2 a3t
A9 ol AR 2L rAlo] va) A=

" (b) 2 A AR (BHIALA)

a8 13, MEXIS W JHLX| SSAZIDAUM)

AT el

Q1AL ko] 107 = &2 A 8=l o dwet
BA & A@ A Ol SeHAY EYAA
(45 ton/ha/yr)o] Bl1A FA WA= A0E

Eletth A= A4 Aol 9 AAE | thet B9
A =g oot & A =7 A Eofof ot 1
ERe A oR {7 - By kAL o]851HA]
U AL gaets A me 4 ek FHAA
o= He7t E5% AAE Aol ERE E W

£G4 =S ok et

ol T

o

V.2 &

HHE ARl G £H A F9
ute} v 4 o Qo] o) fASIE L QBHY I
& ol 2ol WYR £ 2RI A P
3 glek, Tt o] Sefeld egBAL S §
QEt e B, o8 AR 28 of
3 Sj4z} Ao AT A EE G5
HE ogde] 31 BE 52 sl ofg]
0o] RUSLE 232 ol§afe] £ 49 47
QoA fEEE EFFAF 2 SeAGL

YA S
stof 1 tf A& AA|ekeiTh RUSLE 23 485
of £2&H §Y AFAYAA EXo]go] wE E
FrE FUAY, & A7 AY9E =ESE
o, EoRAEe] 7P & A Y ikt EE A
28] AAAIZH 610.6 haolA 54.3 ton/ha/yr
EgfAe] dojus Ao FHH £33t B



628 EEFEEIt H21H M52

Aol oA At EFRAF] MY & X2 A
3 3.4 haollAl ¢F 200 ton/ha/yre] E%¥
Aol Wlste Aor AU, A ol A ¢
A A flaiAe 28N F B T
W, ABA 5 Aol EGRAS H

A37] A AAR Ak & AT U

2
X
U
=
(%)

)
L

HiEH, 1992, HAAE 91 S BlrA

L5, 2714, 2006, +9ES 118gt GIS 7|
uF B4R 7t et Eaete] A, 24(D),
89-97.

ZRE7Y, 2005, A= B 4] 9194 B7E wdA
A A&

SHESAATA, 2011a, 20109 AT 2 B
T 2FoEA PRILA,

SAESH AL, 2011, AHE E 2P S 537

oS AT 2FUAY A AT

s

oIS, SR RSE]A], 436), 789-792.
3%, @73, #7F, Tammo, S., 2007, FA#4
A2le 249 9l AlA g A3t A,
g7 1ebgele] shat e, 782-785.
AA, o=, AL, =, 2007, A=A
oS flvh EAbpE ek, Sh=rghg Ay

= [¢]
NFE, 17, o|aA, 2009, T=AEFFATF 9

B A9 24, =GISEA,
17(3), 261-268.

AFE, 2ET 2004, ¥1=H Rl o5 Eof
A A LA, A A,
7(2), 47-56.

8% 2003, GIS 9 RUSLE 7|H& 283 335
7 relel BEASRE 97t dhAl

w34, 64), 24-36.

goy, 34, 28k 2005, RUSLESF MUSLES
o837t EAMGET Wi, diRtESSH]
ShET|3] =R2EH 315-318,

WET, 2005, WHEY WERAF Sohre B4,

[2d
-
ofN
-
©
O
©
B
oflt
2z, ol-J
)
ox,
T
Y
N
i
o,
o
ot
Jo
12
1o

BOPRA 24, UL AR,
A, BBA, olalE, B5R, B, 2003, &

e,

[¢]
HAED 9 107 AR £37 B
s

QAT 935k A, 094, 2011, RUSLE 7|
He o] 85 AFAYY EFHA AFE

74937} 20(3), 313-324.

I, 2005, EXAIEIEE 3 Y

Ao I BEFFAT A, w24
3] 119), 9-19.

L35 HERh 1995, A 5o HET =3k
gk D7|17H oS, Shereaeat]R], 28,

7], 22(5), 887-894,
S8, 2007, 23] 7|29 -8, 7%= B
OIAIE, HHES, ol g, FEAl, W8, B,
2005, 112YA| FAER| A SHI} L5l
2| Axo] o3t EFAl A7t mvf &

AU A ESES]R] 12, 125-125.

-~



ol AYE, 2714, 2003, EFHAT A
A BEFE S0 mhE A4 s Ao

et A+, SR g B ek A, 6(3), 1-10.
sk 71317],) 2001, GSIS 37HEAS S43t &

JUE, oI, 2714, 2002, GIS 714t A EoF
Ao AFelE A%t sld= 2R uet
¢, F=rGISEHE]A], 10(2), 301-316.
ZZd A%4 2005 RUSLE®} SEDDZ o|-&3tk
YA AR 2R BgRd B, ¢
=GISEE]A], 13(1), 79-90.
SapPATA, 1993, T4 WYFO|A Q] 25 o
oA Aol I, = HeE ek,
Agricultural Research Service, 1990, Preceeding
soil erosion by water : A guide to
conservation planning with the Revised
Universal Soil Loss Equation(RUSLE), US
Department of Agriculture.

Desmet, P. and Govers, G., 1996, A GIS
procedure for automatically calculating
the USLE LS factor on topographically
complex landscape units, Journal of Soil
and Water Conservation, 51(5), 427-433.

Nearing, M.A., 1997, A single, continuous
function for slope steepness influence
on soil loss, Journal of Soil Science
Society of America, 61(3), 917-919.

OECD, 2001, Environmental indicators for
agriculture. Vol.3: Soil quality, 197-226,
Paris.

Toxopeus, A.G., 1996, ISA: An ineractive
spatial and temporal modeling system
as a tool in ecosystem management,
Ph.D. Thesis, ITC.

Wischmeier, W.H. and Smith, D.D., 1958,
Rainfall energy and its relationship to
soil loss, Trans. Am. Geophys. Union,
39, 285-291.

Z|ZORES 12, 08. 20



