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Climate change has been social and environmental issues, it typically indicates the trend changes of not only
temperature but also rainfall. There is a need to consider climate changes in a long-term soil erosion estimation
since soil loss in a watershed can be varied by the changes of rainfall intensity and frequency of torrential
rainfall. The impacts of rainfall trend changes on soil loss, one of climate changes, were estimated using
Sediment Assessment Tool for Effective Erosion Control (SATEEC) employing L. module with current
climate scenario and future climate scenario collected from the Korea Meteorological Administration. A 62
km’ watershed was selected to explore the climate changes on soil loss. SATEEC provided an increasing trend
of soil loss with the climate change scenarios, which were 182 ton/ha/yearin 2010s, 169 ton/ha/yearin 2020s,
192 ton/ha/yearin 2030s,182 ton/ha/yearin 2040s, and 218 ton/ha/year in 2050s. Moreover, it was found that
approximately 90% of agricultural area in the watershed displayed the soil loss of 50 ton/ha/year which is
exceeding the allow able soil loss regulation by the Ministry of Environment.
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Areas with soil erosion potential exceeding S0ton/ha/yr at study watershed.

*Corresponding author : Phone: +82332416468, Fax: +822595560, E-mail: park397@purdue.ecdu
§Acknowledgernent: This research was supported by the Geo-Advanced Innovative Action (GAIA) Project (No. RE201402074, Surface
Soil Resources Inventory & Integration: SSORII Research Group) and GAIA project (No: 2012000540001) in Republic of Korea.



72 Analysis of Temporal Change in Soil Erosion Potential at Haean-myeon Watershed Due to Climate Change

Introduction

?:5_}_. [
g EAE dor|a it olF &9} ol 8 2
S 2= 3 A, A 7tete], 12]ar it sk

FA) oA 2l BEAPE diEHol2t & 4= Qlth (Choi
et al., 2011; Lee et al., 2011 ). 0|3t 27} B BAE
3 ds7] al FYE 5 B AAA Y 57 oA
theFet B o 2 v el AE flal =gl glom,

£5) 207 ARAGE] DY $BAE vhste] A
A ARS AEAG FHA 5H AEe vk, 1
W ARARIARY oA, EARETANYG 84X 5 rledt
B A7} o2k mhisto] AIFBkT Slek (Lee, 2008).
o YN BARES ASIAAAIE- B Gt of
Uek Ao RAe] BES HA-FANYIE BAEE
Stk BEL 4712 @ vigEe] Fro) 093s BYE
3 o] olFAL: AFHS o] R HEFEPOR 2GR

o
Lo
[
B>
2
o3
u)
N
o
N
ol
rlot
oM,
2
i
N
olr
o
i
ol
10
N
u

Uth (Hwang et al., 2011). o]4¥ f-2uzte] 249l
o] REE AlMXge] 2|92 B4 W o5 TS
S 71540 Aol oal] FA, fAE ATt EE S
Fholl = B8la 50 TEO] Thafst 7hA]of] gt o14)at
AAAR] FA-He) 7} o] )R] 2] oFoket, f-EuEke] BE
4] YF = OECD 287l= & 892 RAE|loH, ko
2 7% dslel| 02 o5 HFs$ 5o mEh =Tt
X Z7¥E AR o)t (OECD, 2013), ool wh} 2012
4 s RollAe R digt &84 A AAE 55
HEO 2 7IAE FoE} she Ag HRERE Sl ‘HER
A ETAL S Warsto] Aldgstal 9lom, 2012,07.18¢] A|
e TEEO] 34 W 2ol Wi TA o= EFHA
5ol HE HARRS APgshe AAE
Rt} (Hwang et al,, 2011), USLE &3
2 At 400] | FeF A AAH R EFRA &S S5t
o] AgElo] o Px|/F-ol|x] WAYE= Eok AF

=

=

2]
B 5 wA A Al 3

& HAY
312 mojofl AREE|QITE, WA A
(sheet erosion) Blzo] A|3£2] S 1127 Z2ui=d
A RE7E e R g Aol ASE nleh, AlRH
4] (rill erosion) BlE0] S2HA] 3HE Wefo & B %)
< EE717F BAEe] F2 WA ®IflelA o7t Al A

7= Eoko] MRS =Bt o]2{3t USLE &S Wischmeier

and Smith (1978)7} Z-9-of] &gt E-A}o] o] T 25
ofgt 73} = A1E AQbSHA U= ATk, 3 Renard
et al, (1991, 1994, 1997)-& USLE 2 && 7JA1%t Revised
Universal Soil Loss Equation (RUSLE)®&-& 75t
15}t ol A= USLEE o]-8-8t0] 57 Z|of| A e] B¢k
Al HORE W2 A XIgE|o] et e 7
st& QIFE A=t A SR Qe BERA W
o] W37} Al3kE AL Qlo] olF et 24 E
Az ol et A7 B st A oA A+t
gJo] o] o2 2] oku it ®3JF XA EYRA A%
g2l e fleiAe o8 HHRE 7| 2AE 50l e
shofal ke o)

o

]
1%
uf

d
i
2o ooz E o

I~

kA E Agre] &S FUE o it 590
Ao 7|5 HEE nEst EAl WAFS APgstal 7|3
Halol| w2 R E F4|5Fo] ¥isks BAsk=t| 9t o] A
To] At g5 71$HskE nEd HE B At
=] 7| 2An R &89 4 gloget watEr

Materials and Methods

HAMRY £ AFelAe 7| FHsE st B
FA A el o] #ist 54 B8] $iste] dgto
A EOFAA AT f-9 08 XAt skl Q= 7
U= Ft Bt AR o= st (Fig. 1), o]
G Ao Freo A FEES e R nR] 2 A
HjHA o] &H o' F7Fskal 9low, 7| SHSkRE gt
B 22 AR TR N Bkl ok Ay
ato] Bk YA|g AoFH o= ARFe] gt uid 54

0

5}
=

UTH (Lee, 2008). sletHe] A2)2 4x|= &4 3
15'~38° 20, 57 128° 15’ ~128° 10'°)| st G
Z.& 61,78 km’o|, Akgo] M| §-22] 58.8%, HHA|7}
37.2%, N713F7F 1.9%, 4=41°] 1,.3%, UA|7} 0.6%, A7t
0.2%% A8}, L% 600~1000 m¢l 2| o] 44%=
AR B FEje] EAo|T,

o

- - e
Gangw?mi;
L ~__ Province \A\
\

[«®]

Fig. 1. Location of Haean-myeon watershed, Yanggu, Gangwon
province.
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Fig. 2. Overview of the SATEEC GIS System.
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Fig. 3. Precipitation stations in future climate change database
near study watershed.
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Fig. 5. USLE K factor at study watershed.
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Fig. 6. Representative field slope length in the SATEEC system.
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Fig. 7. USLE LS factor at study watershed.
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Table 1. USLE C factors for different land uses.

Land use C factor
Follow/Bared land 1.0
Paddy field 0.34
Upland 0.31
Grassland (95~100% cover) Grass 0.003
Weeds 0.01
(80% cover) Grass 0.01
Weeds 0.04
(80% cover) Grass 0.04
Weeds 0.09
Forest (75~100% cover) 0.01
(40~75% cover) 0.002~0.004
(20~40% cover) 0.003~0.01

Fig. 8. USLE C factor at study watershed.
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Table 2. USLE P factors for different land uses and slops.

Land use P factor
Paddy land 0.2
slope (%) P factor

0~2 0.60

2~7 0.50

Upland 7~12 0.60
12~18 0.80

18~24 0.90

24~30 0.95

> 30 1.00

Fig. 9. USLE P factor at study watershed.
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Fig. 13. Areas with soil erosion exceeding S0ton/ha/yr at
study watershed.
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