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The fact that soil loss causing to increase muddy water and devastate an ecosystem has been appearing
upon a hot social and environmental issues which should be solved. Soil losses are occurring in most
agricultural areas with rainfall-induced runoff. It makes hydraulic structure unstable, causing environmental
and economical problems because muddy water destroys ecosystem and causes intake water deterioration.
One of three severe muddy water source areas in Soyanggang-dam watershed is Jawoon-ri region, located
in Hongcheon county. In this area, many cash-crops are planted at illegally cultivated agricultural fields,
which were virgin forest areas. The purpose of this study is to estimate soil loss with current land uses
(including illegal cash-crop cultivation) and soil loss reduction with land use conversion from illegal
cultivation back to forest. In this study, the Sediment Assessment Tool for Effective Erosion Control
(SATEEC) ArcView GIS was utilized to assess soil erosion. If the illegally cultivated agricultural areas
are converted back to forest, it would be expected to 17.42% reduction in soil loss. At the Jawoon-ri
region, illegally cultivated agricultural areas located at over 30% and 15% slopes take 47.48 ha (30.83%)
and 103.64 ha (67.29%) of illegally cultivated agricultural fields respectively. If all illegally cultivated
agricultural fields are converted back to forest, it would be expected that 17.41% of soil erosion and
sediment reduction, 10.86% reduction with forest conversion from 30% sloping illegally agricultural fields,
and 16.15% reduction with forest conversion from 15% sloping illegally agricultural fields. Therefore, illegally
cultivated agricultural fields located at these sloping areas need to be first converted back to forest to
maximize reductions in soil loss reduction and muddy water outflow from the Jawoon-ri regions.

I Keywords | Jawoon-ri, Land Use, SATEEC ArcView GIS, Soil Loss, USLE



W R FAAL Aol A TEahE BRRAS SRAGS) SREAS ofr] A
o 012 Q8] ALUS] A&THEE o) Yt ohe) S ACLE We RS F1 9
ou, 2B BRRAE ASAE S 99 Bue] 290 AFHoR neHAL ¢
SATh B R0 2R R SGUS WAL ASAR FUNY TN $Y8
o] glelo] =l ofujet S ARAIL) AATA BA|, AR HAL T3 AARH A
goll WIS 717k Bg RFOZH SRl SIS opjaith. TEH EFFAZ AP
AR 70l AR, fAS, 190 SRl s S A0 lste] Hake
ABIE, AAE, B G Bohor ox XYk /HEeHE B et 12
oM e BAZ WAL Qlch. EORGAR AT AAHo) St e 5t
AL LS BAZ S} 93 9Lw, Aol o] RoFRAL sebd Ei BelHQl 8
MBS op|Sh: Welo® FHEWA H2 Thalo] ok AR 2ol Hale] ot
43 majent ohlel, AAE HABHo] SHALY ol B ASAZIL, 2R Faet
& AN FsH= 29l0] Hi1 glo] Abe] EGRAS FRT BAZ F2ART 9

AN AS Qs FHAR AZSAA T Bl SR EokfAle] EuAe)
7

3k agloz 2hgsty| wiol ofof digt FAlet thalo] Mgt Argolct.

UYIFHAE 2YAIS B3] AL O BAT A9 G4AY g ARs
of. weh) B el BA.2 USLE YRR R felo] Eog-AHSoll Loss)at £}

“H(Sediment Yield)2 H71e 4= 91 SATEEC ArcView GIS & ©0]-83}o] x}-&-a] $-oj

A S EGRARE

>
"o
bt
)
2}_‘4
K
N
o
P

A TSt X e[ HESSIK, A1) 56-65.

<
[A
2
jas)
N
8
{3
i
ok
IRad
10
12
1o
Hm
N2
10
>
o
9
0x
Bk
sl
1o
-
E
A
*
5



1 A7 A3

AL a] Sao] 2 WAL 6973 ha(69.73 km2)o]3l §-939] H 1=+ 824mo|H H+t
AAEE 385%00T1Y 1>, <1 2>E 288 §99] Exolg&g}o|n AH(FRST)O|
82.93%2 A3 AT, B AR (AGRL)7} 12.32%, $S(WATR)0] 2.02%, Z|(PAST)7t
1.62%, AUE ZAA(URLD)7} 1.09%2 2px]8ka Qltk. A28 59 dellAe A =
e I8 2|54 Yokl A9 o) Azt 1A FYE $Ashe 2ol @Wob il

£ e o] olg Alpska e

. 2181 Location of the Jawoon-ri Watershed at Hongcheon; Kangwon-Do

120 140 Kifometers

3 RIS, 2006 TURT ¥ HEE M 837 ZENE,



SATEEC ArcView GISE 0|88t &4 Xi22

El]
i
ricd
io
oy
2
=
1o
>
o
i
rio
2
i
i
Hm
02
0
i
)
0
e
Rl
i)
A
Iz
-~l
~

792 Landuse &b the Jawoon-ri watershed
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SDR = 04724 A™®  (Vanoni, 1975) --eeeeeenne (2)
SDR = 0.3750 A—042382 (Boyce/ 1975) ..................... (3)
SDR = 0.5656 A% (LSDA, 1972) wwrverrerserines @)

where, Sediment Delivery Ratio (SDR) = Sediment Yield / Gross Erosion
A = watershed area (k)
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&1 USLE R factors for administrative districts in Gangwon province (Jung et al,, 1999)

Adnggs;gﬂve R factor Adrrggtsrﬁﬂve R factor
Kangnung 297 Kosung 250
Samchok 215 Sokeho 2%
Yangyang 255 Yongwol 350

Wonju 578 Inje 294
Cheolwon 400 Chuncheon 464
Hwacheon 450 Hongcheon 447

Yangau 320 Pyongchang 269
Chongson 290 Hoengsung 400
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K_(WO)MW(M N12—g)+325 (h—2)+25 (¢—3) *+ (5)
Where, M = (slit(%) + vfs(%)) = (100 - clay(%))
= OM.(%), b = Structure Code(1~4),

¢ = Permeability Code(1~6)
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_ H2 P factor for percent slope and practice types (Wischmeier and Smi

Practice Slope (%) P factor Practice Slope (%) P factor
0<s<2 01 08<? 0.25
2<5<8 01 2<85<8 0.25
rigated Terracing §<5<13 012 Contour Srip §<5<13 03
3<s<19 016 Cropping 13<8<19 04
9<sS<2 0.18 M=<S<? 045
24 < S 1 24 <8 1
0<8 <2 025 0<8<? 05
2<85<8 025 2<5<8 05
Contour Furrows P51 > Contouring PE5=T 08
13 <8 <19 04 13<85<19 08
19<S<2 045 9<S5<?4 09
24 < S 1 24 < 8§ 1
None - 1

@ X PAZ(DEM)} 2% A2HLS)
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B2 Yook FALE QIAKS)E T Al & 4 gl AF Y BAESL FF A
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A 06 ST e
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® 44s R
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of FHT. C 7he] M2 A4o] AFF] M) UrloAleh e Aok oF 1002
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H3 C factor for various land uses (Jung et al, 1984)

Forms of cover-management factor(C facton C factor
Forest mixed needle & broad-leaf tree 0007
Farmland paddy field 0.350
Pasture pasture, public garden 0.050
Urban district low density area 0.002
Bare land bare land 1.000
water system lake, reservoir 0.000

10) Fosler et al 1996, User's Guide Soil & Water Cons. Soc.
11) Lim et al. 2005, "GIS-based sediment assessment tool” Catena 64: 61-80.



s Input Data of Jawoon Watershed
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C factor
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(e} C factor at the Jawoonrsi watershed
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(a) C factor including Hlegally Cultivated Agricultural Areas Located at over 30% Slope
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Over 30% Slope area_C factor
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(&) P factor at the Jawoon-ii watershed

Over 15% Slope area C factor
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210 Comparison of Landuse area with Digitized Map including Hiegally Cultivated
Agricultural areas, over 15% Slope Ares, and over 30% Slope Area
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140"
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60

40~
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2911 Soil Loss Reduction with Map including Tlegally Cultivated Agricultura.l Area.s,
over 15% Slope Area and over 30% Slope Area ~ ‘ ~

400,000 ¢

350,000 |

300,000

Soil Loss (ton/vear)

50,000 v

Jgl12 Sediment Yield at the Jawoon-ri watershed

250,000 ©~

200,000

150,000 +

100,000 &

Over 30%Slope Over b"’ Slope
Area converted
back to Forest

Area converted
back to Forest

including lllegally
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Sediment Yield (ton/year)
r0-121
122451

o 1452-958
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B 2103148508
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(a) Sediment Yield with Cadastral Survey Map
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Sediment Yield ftonlyear}

‘ [ 0-121
e 11224451
I T 452-058
959 - 1759
1760 - 3208
3209 - 5747
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[ 5871 - 12028

d B 12029 - 21030
g B 21031 - 48508
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{b) Sediment Yield with Land Use including llegally Cultivated Agricultural Areas
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{c) Sediment Yield with Land Uss inciuding fllegally Cuttivated Agricuitural Areas Located at over 30% Slope
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