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Analysis of Soil Erosion Vulnerability at Alpine Agricultural Fields of HongCheon
County

Kim, Ki-Sung - Heo, Sung-Gu' - Jung, Yeoug-Sang - Kim, Ji-Man" - Lim, Kyoung-Jae

College of Agriculture, Kangwon National University - *Graduate Student, Kangwon National University

ABSTRACT : It has been well known that soil erosion and sediments from alpine agricultural fields are causing severe water

quality and turbidity problems in receiving waters. Also these result in the loss of money because farmers have to buy top soils
to provide enough root zone in the following year. Thus, there have been needs to reduce soil erosion and sediment discharge
into the streamn networks. To accomplish this end, an effective erosion control plans should be developed based on scientific
research, not by rule of thumb. The Universal Soil Loss Equation (USLE) has been widely used to estimate the soil erosion in
many countries over the years. In this study, the USLE was used to estimate soil erosion potential under different cropping
scenarios in HongCheon County, Kangwon. The soil erosion potential for continuous corn cropping was the highest compared
with those from continuous potato and average cropping scenarios. This indicates the soil erosion plans need to be established

considering cropping system in the field. The Unit Stream Power Erosion-Deposition (USPED) was applied for HongCheon
County to estimate soil erosion and deposition areas. The USPED estimated results can be used to complement USLE results in

developing effective erosion control plans.
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. M2

Al wrea fEo] BHEAI AFHYA o|fFE
BAEEA SAIHEAT FAAENA BAFHo=R
FEHL o 1 F EGREE IZE F9 dolg
= AdEde Sain oplg, FE, v T T
o]%-& Hus}7] wl&ol| (Organisation for Economic Co-
operation and Development: OECD) 543 AAEE ¥
23 FATEAA FPol o3 AR HHEA
2 ANEHD dd O F =3 oA DAAEE B9
A3 HiFEdY AAdel R4 we BSR4
AAE7] A%k A7t e ojFA2 Utk oA
EfAo] BA=E A AA Y ARG £4
E¢o] oz FYE FHd Edo 5o

i flo o

Corresponding author : Lim, Kyoung-Jae
Tel : 033-250-6460
E-mail : kyoungjaelim@paran.com

offl

Bl]

)

y ®
rO
&
my
flo
o2
o2
i
DS
it

il
i)
rlo
N
fu
ol
[
lo
s
ok
=1
i

B 2 o oot 4 ok o O
1o r—?l—" F-N(L).'z
(% o E
[e]
ofy 2
rlo
i
o
£y
2]

)
2
2
op
ob
re
old
iy
2
N,
=
"

7z BEokd EYX &Y, AR SAg) e EY
27t olEEed Bog HEIFE (3HAFS threshold
velocity)oll E2%H E§ (suspension), EF (saltation),
2 EHEY (surface creep) FEHZ o] H™ hFR(SF
93%HE)S ERYAte] FEE FEH Im ojujdA o
gdoh B0 &g FAe FRAEo|U FEo] AuiHe
Fold ojtjol My} LA E FIEA Fo iz EY
o2 ozl YiWgol} AEHE 52 £ A



718 - 8T - B - BAT - 4BA

o <3 WHHKREH £B, 1998). FHAOZ 3}
AAgolt SATEE L AR, 3B w5
3 EFE FUAAL, Egolse Hilol} Bze 2
& SIS BEATIY o vebbd 4549 ol
BAE BN £ fAl) 7 A BS
S Aol wE EApL wgsed A0 gh5w
$732% gAY HSE KES YR a1, &
o

-

Thetgto 24 ARl A WA
of gtk kAR fou] EY 34 g HEsA 23
she e HAFNoz By, A=A s bt
#A% He FARRE A9 BEY f4F AE&EE
ojg3te Aotk e} A&V I A%ole v
oA JLE HE ESY &4 Z2A0l Universal Soil
Loss Equation (USLE)¥} & EF £4 FAHHMHS o
238 4 YUHFEZ, 2002). USLES S-eh}ale] x8z
A9 2A FEAY) 98 Be AT AW Sgs
H,(3EF 5, 1985 8371 EUYEAS njgo g
FHAAAHKE Seivtel 2o 2== H8A2
KA HrHRAT (A4S, 1995 ZHd AH
ANA 87X 2d7tR|e] =AHSle] mE {-
FAFE FE BASEI, (FEF 5 1993)2
F3 FHAA GZNAR EA o8ty FA 3
FrAEAME v oE9s BEXsATh

USLE B9& w99 ESFA5E A 9

fr ot 2 Ayt

B

o EGFAFE 4TS Fe FL IAEL AS
AY, ARYY g8, EFYAe] 7gu 58 &
& sledl o) 2ol uE WA 29l ol EuA
o oy 2 5 JF FA4 ROl o ge A7
7} AF Uk o]F USLES] w42 H.94%) Revised Uni-
versal Soil Loss Equation (RUSLE)7} 7iitE]o] o]&-5 o]
o3 YrKAEEF 5, 2002). RUSLES USDA Agricul-
ture Handbook 282 (Wischmeier9} Smith, 1978)8 =712,
2 3 A3, B 5% 46 $9 BAY AF AR
€ Hag F AAse RolthRenard 5, 1997).

o] USLE 2 o83} wadn =3} ol 7}
A8 mPfdRe mejsitnl Agsiich e
A7 AAAE FAB Ego] RN OB

WA P o) wig o] UolE Bk E

FHAF AREY opiz), AuHoz EEsA B
A3t f48 Edo] HAHE Mg Rl 20|

52 SEAE, Mud M2z, 20053

Fo38ith B B dTFE ESTANR gzt
A A8 Folof mz FA-HTY AUrA) TG 5
e EdS FEsjoptt gth. 1} USLE 22 o]
23 JA-E2 A9 digh AFEA7Fe] §17) BE
o]l Mitasova 5(1996)o]] 2]all 7Wt® The Unit Stream Power
Erosion-Deposition (USPED) 242 o]2 HYS 4~ 9)
o} o] Ede FARGA RS s gk
AHE 4537 FAHAEYS] FHEY o2nde)d, 7t

Al
AGE A5 & 5 Utk EFFARA dAe A7)
AshiE AP met £ P43 HHo] dolue
o _

>
>
o X
2
&
S
>
2
offt
1o
>,
(A
tio
(0
_)J_A{
ot
fr
2
N
o
fa
3

mebr] B A7) B2 USLE 23S o|g&ste] 1
YA BAelM e TR FEA (=% D)ol disA
A EGHATE DA P diste 2o sk
USPED 2dS o] &3l EFiA §HAAS F3H
o2 24 29 3t AEA ] whE EGHA T}
AT EFHAE P B 2 ¥ EEH<
ESFTANA S A7) A3 AHg USPED B
98 HEsl=d ok

=o| 6,724hao]il o] 17484haT =3} o] H|E S
40%9} 60%E AASla Qo) ARG F2 73R,
i, B, S5t AR gk 28 12 A7 A
A9 T FAFAAE Jepz ok

0:

2. EQHAIZ 24

7. USLEZ o] 88 EFdNF ¥4
EFPAPe] e FE Fo ANEL B9,
A4, A%, AFHe =, EFARe] T
% QITh USLEE 4 ()% 2ol 2954, &
F A%, 449 FERgE 2 mgwe) Py
48 AL Telshe] EFRAFL AN

H 1o o o2
ofN it

.



ZAZ AAFFANY EFVAAGY B4

20 0 20

40 Kiorreters

19 1. HongCheon, Kangwon, Korea
A=R-K-LS-C-P (1)

A : Annual Average Soil Erosion (ton/ha/year)
R : Rainfall Runoff Erosivity Factor

K : Soil Erodibility Factor

LS : Slope Length and Slope Steepness Factor
C : Cover Management Factor

P : Support Practice Factor
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3 1. USLE R Factors for Administrative Districts in Kang-
won Province (P4 5, 1999)

Administrative Administrative
District R factor District R factor

Kangnung 297 Kosung 250
Samchok 215 Sokcho 255
Yangyang 255 Yongwol 350
Wonju 578 Inje 294
Cheolwon 400 Chuncheon 464
Hwacheon 450 Hongcheon 417
Yanggu 350 Pyongchang 269
Chongson 250 Hoengsung 400

EFEE o853tk AT A9y EFEAA AR
(K factor)e] ¥H9lE= 18 20)A HolE ulel Zo] 0.03
~0.529) MHE BAh

E=1(0.2+0.3exp(—0.0256SAN(1 — f(‘)% Px

_ 0.25CLA
WO~ rrareisB 2 —2.550)

SNL
(1.0~ 0.7 3N Fexp(=5 STF 295N @

3) BAYSE AAE A} (LS)

B dAFdse BAsE AAE 9 s T3] 9
&t} Moores} Burch (1986)°l 23 At W< &
&4t} RUSLE Users Guide (Forster 5, 1996)0] 2]l
USLE =3 sigel] AHEHAY AP BAHELS
10.7m (359 E)olA] 91.4m (3002 E)o]7] wjEol, 122m
@0IE) BT} Fe AARE ol8571E Bk ok
aey RAES AR A Aol 71 2ol
ol 7] WEA, B APlNE Aol A 150mE
ol g3}t AR-E Digital Elevation Model(DEM)2] A
=717} 10me)7] wjFo] Flow Accumulation®] 38Hzte
152 BARL, 15 o] A A% 15HE TY Ag
stk =9 A$e HAR /A3 BAREE AA
Hgshe zlo] ddFolgta Aty FFF (1999
o o3 Atd LSAA} gk 028 ALsQTy. 1Y 3L
FAF LS A2 e 2ol

[ caa

1E 3. USLE LS Factor for HongCheon County
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¥ 2. USLE C Factor for Different Crops (%54 5, 1999)

Land Use C
Paddy Land 0.06
Uplands Average C Factor 0.2
Potato 0.3
Corn 0.47
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¥ 3. USLE P Factors for Different Land Uses and Slopes
(dHE 4, 1999, 2002)

P Factor

0.2-04
04-05
0.5 -0.7

0.7 -0.8
0.8 -1

1% 4. USLE P Factor for HongCheon County
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Slope P Factor . o . .
— Indices and Organization for Economic Cooperation
0%-2% 060 and Development (OECD) Agricultural Environmental
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Where D = div g=Kt[grad h]* S Sin(b) - hikp + kt] (3)

D = Net rate of erosion / deposition

K = Transportability of sediment (kg/m3)

h = water depth estimated from upslope area

S = unit vector in steepest slope direction

b = Slope in degrees

kt= curvature tangential to a contour line projected to
normal plane

kp = terrain curvature in the direction of steepest slop

o}2|= Transport capacity of the sediment &L 2
3 AHEEE Faolth
T=R-K:C:-P:A" (sin b)'
Where T = Transport capacity of the sediment (m'/s)
R=1i"
1 = intensity of the rainfall (mm/hr) and
m = an exponent
K = MUSLE soil erodibility value,
C = MUSLE cover factor
P = MUSLE practice factor
A = Area of the grid cell (m’)
b = Slope in degrees
n = an exponent

. =4 % 13
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19 5. Annual Average Soil FErosion for HongCheon
County Using Average C Factor
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3 5. Soil Erosion Vulnerability Indices (SEVI) for Hong-
Cheon County

Max.|Min.|Avg.
C Factor SEVI
(ton/ha/year)
Paddy : 0.06 High : 24(%)
Upland : 2345| 0 | 45 Moderate : 3(%)
0.2 - Average Low : 73(%)
Paddy : 0.06 High : 26(%)
Upland : 3516| 0 | 67 |Moderate : 2(%)
0.3 - Potato Low : 72(%)
Paddy : 0.06 Lo o 1
Upland : 5509| 0 |105 E;ih ; 327((;; Moderate = 1(%)
0.47 - Com ) >
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Erosion — Deposition
Prevailing Rill Erosion
- ~0A0

19 6. Erosion-Deposition Area distribution for HongCheon
County
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19 7. Zoomed Erosion - Deposition Area distribution
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