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Analysis of soil loss on sloping land considering daily rainfall
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Abstract : The MUSLE was utilized in this study to estimate soil erosion using daily precipitation which was main
influential factor in soil loss estimation. Various scenarios were simulated to evaluate how transition of slope, agricultural
products and precipitation could affect soil loss in the field. It was found that slope was the most affecting factor in
soil loss estimation. Especially 1.8 times the soil loss was expected with potato at 45% slope compared with codonopsis
at same slope with MUSLE model. Fortunately, farmers had planted codonopsis at this slope to reduce soil erosion from
this steep slope. As shown in this study, the MUSLE method could be utilized to determine optimum crop type for
each field with various slope conditions to minimize soil erosion. This approach utilized in this study could be applied
to other agricultural watersheds to evaluate various soil erosion conditions.

Key words : MUSLE (Modified Universal Soil Loss Equation), Soil loss, Rainfall

I. &

S48 23} Aklo] WhAT} Eoplt 9 HAR] A7k
2wk o] elo] ¥lw glow, Alzkel BA AL H1
itk ol=et R Qs EQkf-Alo] 71435} Ha Qlrk
EORGA0] Bl o5y uko By} £l 9lon | Al
o B2 TEE £l et BRI o2 QIst EApE
Ao wre 2o uh2 7|38k Yol o9 F71¢t e
2 Aol w2 A getE Y9l Ak xojo] Eokrz] 7
%, 9715 30 U Eodo] wpE EokER wEzA 9
AAZA S Bl JerS wher} o|get B3t B
Fore 7 T 7HNE UHth A FE3 A9
dehe 2|gshd wsls xefslA Hol AFS oA H9l
I, T2 <l BEARGZo| Zjaiolnt, 3] SRl A

*Corresponding author: Tel: +82-33-250-6468
E-mail address: kjlim@kangwon.ac.kr

[o

2ol meh, Ak weh Aot B2 st EEiA)
mEoll o @2 HelE o= 4 ek 22a s dd
HaR 45 2dote] A 1 2E71A] 2 dH AL
ST SR 715 Aol Ik AtEE R <l
g A th2 A 713 A= A A ]l Aol B

o 30 flo ro
e
|o
A
rir
N,
P
ro
)
Hu
Ir
)
:lo
N
rfo
i)
H1
=3
o

N
s
=
ol
rlo
ol
Ho
=
ok
o
1o
ofr
5
1p
H1
o
S
Bl
H=
1o
ofN Hi ofn
oS

—Iﬁ % 2 =
o = Rl
iz} ﬁ rlr
lo =
_>‘i
% o
b o
=
T
gﬁ: o
N _r'L
o oy
=2 Ho
- of
o flo
K

k)

O
o] F23| 7kele] mAT BPA,
o]

K
X
i)
o
o
o
ok
I
O.
£
>
Hu
r [
ﬂ
N _Q

CNU Journal of Agricultural Science 38(4), 2011, 12 739



UM / UEs Y2

g NG FAKY YUY £A

olut sj37} 7]
AZ Aot sk
SR A0 BRRARE BUERS S 27
S7loks BUHOR B ofpigol Qlons BUS E
o 0] BAF, WA EEAT AV g 2
&S u)=9] Wischmeier?} Smith(1965)0] &) 7= H
EOFS A XA (Universal Soil Loss Equation)¢] =
AREE AL QU WS ESASA (USLE)E 5714 9 Q1|
(K, C, R, P, LS)& Al&5}o] WA Al(Sheet erosion)i}
A|F2A(Rill erosion)o]] 23t EOFGAERS H OIS 4= 9]
= A xA 9 (Field—scale) S 29| 3F 4= QIthWoo 5
2010). 3}A|FF USLE ®HA1-& 19 ©hQ]9] oj=r3o]7] IIH
woll 574 7% }Oﬂ A7t ASHAU AEAS e

F = Qth agje s Hoh A3st EokeA

ObO o&ti‘

o

F e A WSt ool it EYRAE
& b ol 7122 5 SATE FoIE B e
Sl o TLof| A= USLE Rt} =+
W Aol o At -’F—@EOJ—?# 341 (Modified Universal
Soil Loss Equation)& ©|-&

8o e e 4% AR AR
ohd U BRES Helel es] ERRATE A

=

ol
-

38
M 2 L

N

o

¢

o

oSl

o

o

X oX do
)

ol
8
o

o X|oJg APx|eoT et ol o st
o] WA Fejo) 7 ojo]7] whio] ghRE Fe ANE 7}

Mo
o
=
&
=3

[0e}

ol
DO
(@]
=
e
o
e

o] AL Aot A
= A0l £240)7] HZof
obel Aol M AAET} T2 AR 32 A (5%, 25%,
° z;x = XHHHE}E 2% 0.2 30,767.7

= At A%e

740 SHTSIAT H38H M4AZ, 2011, 12

& 11,433,3 m A A o]H, 45%%= 31,4167 m” WAL 74|
i Q= AYE Agstart

2. MUSLE (Modified Universal Soil Loss
Equation) % 0|8

|o

A HEE AL 080 2]aL

[e]
S £ AP

2 USLE, SATEEC, nLS, USPED, WEPPS &g AH4
ol St
SATEEC X232 USLEZ&9] 2|8 2}&(Rainfall erosivity,

Soil erodibility, Cropping management, Conservation

practice) @} X XX (DEM)S 0]-&3}0] S-AU EoF

$40 W WIS 20) 9 4 Sl AlATIO), 1S 2
2 83 W4 PAHL Bojsh BEo|u], USPEDE %
A9l 270014 2% A S0l oo PR £
7} QAo S HAS mofs mgoln, &
2 WEPPERS APRIo|A] 7490l g B4 2] $5
ol wet £ B ogs ALtst EgAEE AMYst
= "o},

H Lol A= MUSLE(Modified Universal Soil Loss

Equation) & o] AF&E]9l=d|, USLEREo| EoFZ A9
T8 AUE AeHstofuAof ot AW FAA A=

sfAstar =t MUSLER G o2{gt F40f| A= <] °H
Bl WA¥skaL olejgt fAEe] 99| slRE
W HT= o Zekyl mA)7) 9ok B Ao|n 1 Q—J

HelAHES USLES 2] S5 24ehe ol

7]

3 MUSLE (Universal Soil Loss Equation)
=y

7t. MUSLE(Universal Soil Loss Equation) 34

HEEYR4-54](Universal Soil Loss Equation)
SRR APo] Bt 71 A0 4 7127k Hle
O F u|=9] Wischmeier2} Smith(1965)¢f 2J3 7=
oz 70 A AQIZHR, Rainfall Erodibility Factor),
EOFHAIQIZHK, Soil Erodibility Factor), A|&AAKLS,

Slope Length Factor, S: Slope Steepness Factor)



Kyoung Jae Lim / Analysis of soil loss on sloping land considering daily rainfall

A7IA A= Ry X KX LSX CX P (1)

=
ol
o o
u&
ﬂ
~
o
=
=]
B
=
(0]
=
@]
@
<
=
~
S~—

LS : A3

L}, MUSLE(Modified Universal Soil Loss Equation)
9| HXI=E
(1) 73534 AAKR)

A QIANR)2 7ol o3t BEoF IAHF A
ek QA=A 392 detelui et fA%e] ot
o] wel AGE, B AT o 79 AR A8
o A AAEE Tohe B 42)2 e (Su
=, 1998)

1
R, = 0.5R+ 3.42Qq> @)

(2) EFHY AAHE)

EQFHA QA BEGAIH Z3E 53 £ o
vw AL HANA F EPRARS Sl B
HIO® =) 2o 9 9718 dogst =R, IR
ﬂ 2o EYEA] thek AR EUFHA AAHK)

A(3)2 2t (Park &, 2007)

o~

>4

[‘IF

flo ofn

K=0.2+0.3exp(—0.0256.54N (1 — %))
0.25CLA
<0 e B72—2.950))
SN1
< (1.0-(0.7 SN1+ exp(—5.51+22.95N1) )

3)

(3 BB RO

AR AAHOE A 7)50] B EFAF) vl
224 B9 B, A4 E5, A% A, 28 Feet
B 45| ofsto] T} 2 AEE BB Gt

@) ZEFZAAP)

1‘57““’ X} P& AR E o okl it
EhAloll EqrAY v Ao ek 2 dAte] AT
o] ZAU% O(H% et BAPE Hefstal o of
oA JLBZ BAA A F2 olgshs Tl A
AR} ghe ARgBt e, AEdA AP =HE
Shedof A AlAshs -eluet 8 HAX e B
Ak 3k 0.545 o]-8skih

(5) AFARKLS)

AR APEZ0]QIAHL) T AR
FolA SQlrh, APAZOIIRHL) S = AlES] Zolel
22,1m9} Tl NS ol X @ o] vl ey,
AFAZBAERIRKS) = 3 AIHEZ ZBAES] 9%9] thsl
A FAAAE o] 2= 23 AARE ] v|E Uehl 1 Qo)

A golAE AT = RUSLE(Foster et al., 1996)%
o] &3t} (Park 5, 2007)
A sind
LS=( )06 (20T )3 (@)

22.13 0.0896

ek AAEE A
(5%), a5, TS BU% S HAste] A e
ko

L A0l DI SRR

2 A7) AP ko] e EFGUFS T3]
Slste] AAtEo] J3) AHAOR Welske R, K, C, P,
LS QRIS BUT GO WAL, 5%, 25% 45%9] A=

CNU Journal of Agricultural Science 38(4), 2011, 12 741



U / AT YLYS

DY PARIS) EYRAY 24

o}, Zatgol E}E ke

E Tk A 2ol B2 BokgARE 7517] 915}
o] Fat AL (25%) 2 1A ZEo| wE 2HEu|E
QUAHC)©] Walo] T EoFG IS molslltt 4e
K3l AT 77, i, Heol 25%2] HAEES
AL BRI AP 341 MUSLEZAE O]Jg—s}},\q.

Zoot W EURAY

3t gl me

9 BEINIL ALANRGY] BEAE Flo]
AR} 72eegol T B A9AAE TR, T B
T S AAE A3t} 2] ufet duk} BsheA]

G kel 7] o AR AR BA] A
A(5% AR, 25% S, 45% HER)E AAste] 73
Fol W EFRAEE skl vln At o
Flg 1, Fig. 2, Fig, 33¢ A7 7P 32 HEolA
EFFAZol 7 A e,
2. BAIE W) IE EYRAT
EgRAl 7P A2 GFo] H QX
B Azl AANE WEkE Fof Hlustolt, st 4t

742 SUnEIAT K38 M4s, 2011, 12

30 0 —
& . > %
TG'SD b 1 150 "=
=2 1 200 E
20 150 E
515 2 300 =
o 4 350 E
7] 1400 2
v 5 | 450 =
L e ——— 500 e
T S 85 3 888588558 .
Q S 5 2 2 8 2 2 8 2 g2 2 2 Wl
“ § E B B B R B B B B B &

S 8 8 8 8 8 8 8 & & g2 g emmSediment

™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ .

DATE yield

Fig. 1. Rainfall and sediment yield in 5% slope 9otato field.
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Fig. 2. Rainfall and sediment yield in 25% slope radish field.

_—40 0 e
g ! R 1% §
B30 M 1 150 =~
o5 4 200 E
£20 250 g
= 5 5 300
610 | 350 =
£ 1 1 1 400 8
7 ° 1 450 &
“ o 500 ‘%
2 — — = = n n o o o ™ ™~ ] o
= 2 8 R § B B E 8 8 8 2 & Nl
¢ & B B B B B 8 B B B ® ®
W 2 2 2 2 2 28 2 2 2 2 8 S cmmsediment
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™~ E Imen
DATE yield

Fig. 3. Rainfall and sediment yield in 45% slope codonopsis field.
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