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Soil Erosion Risk Assessment of the Geumho
River Watershed using GIS and RUSLE Methods
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ABSTRACT

This study integrates the revised universal soil loss equation(RUSLE) with a grid-based GIS
method to assess the potential risk of sol erosion at the watershed scdle Data used in this study to
generate the RUSLE factors include several thematic maps such as land use, topographic and soil
maps, together with tabular precipitation data. Based on the RUSLE estimation for all the grids(10m
cells) in the corresponding watershed, a cumulative histogram for the annual soil loss can be
constructed As the results, it shows that the 835% value of the anmual soll loss for the watershed is
less than Iton/ha. However, the above 30% of agricultural land is defined as a medium or very
high-risk area(more than 10ton/ha/yr). So it is necessary to establish soil conservation practices to
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FIGURE 1. Geographical location of the study area

HATLHAR] I B

1. A CHAK|

12

TRk A e FHAL oF 2577k
99(23,326ki) ¢ °F 11% Lol

ol oft
ol
=
[x
Ho
12 4
1
N
rlr
o
Y
re
o3l
o
N
N
o3l
™,

THAA BAT} DT SAg]

=

=

23 AAH FG(W2D)o] <F 24km(0.9%) %
= 714 A,

[e

=
JA Ao EFfFAe] g A¥EES F3t
o &% HEEUFAA 2] (universal soil
loss equation, USLE)> Wischmeier®} Smith
(1965)el <oJ& A2 A=EHAFT, o] EF o]
MdE A gl o3t Ejle

flo

g 1

5ol o e T12E se] 9ol o@
A4 wok we A7 AFAAL P4

b oawsta Aol #e Atole A

YAtel olgstgel Faw P
s

wH T dAHE o
5 dzkE Hekete] FAHEEGRANE A
(revised universal soil loss equation, RUSLE)
& AAetRon, 7 WAgAE ool 2t



27

GIS 3! RUSLE 7%

%%@EWJ@?%%&&E%) M‘om_.n%ﬂi B W
— X - 0 4 © 0 . 0
WVIJ_/.XoTLoj. om ooy = 58 R oo
LN <0 X Uo @ op 4 = )
B R g B TR R g o) o %.@rﬂ = o
TEE  maBd _wwM ek M ]
& B e M ez FE8LT o oA I
FomOogse ~H FTEw Sy B MR
o T oy oo MR ML 0 go ;T ooy
T A R s N
< EpETL0ERTIRUTE EafiR o
—_— Oﬂ]_ ]X] ie}
mr%ﬂ%ﬂm%#v (ORI P N LT e
T B MW T my g B T S
IRBmAMEE N T T T o ogRe w2 | @
aﬂwixﬂo ﬁﬂlmmﬁoﬁoLoAﬁ% _ L%u_xﬂﬁ 11,A o
HWFIATﬂﬁioMM,zT_GLﬂEiWﬁoEoE M__ Mﬂwﬂjlﬂ/ﬂat duut
N _ — o ~X = 7B = I
e O R g P R W S T
VWﬂﬂyovwﬁ.d]?ﬂuwA T El Eﬂg_ﬂm_g T
< R BTN go o o Xpe ol rE 0 o EFTY T %
R R B oy Ro R ol "W = BTN W oo
ﬂbtdﬂﬂ o)) B S S TR P m - Mo B o ﬂlg
TR LWRHE Y N 3B ooy % e R A
T P RPEIT T RN P RE B Y o5 of R ol up W w S
[&)
©
L
o
%um ﬂmﬁﬂulaoﬂ._Eﬂgo#aﬁoﬂoﬁﬁoefu&bATﬂrﬂ&eﬂLt:.L
wT,ﬂ%wﬂ@ﬂnﬁ@wﬂaﬂiEﬂ%m%%m@%%ﬂao_
0 0 = T 0 el .0 Ko Bo NORR
N MEERLE O e T W
g o X oMo R T T T oMo T
Q L HON o X oF oy OB T of i%o#ﬂm?%ﬂmﬂﬁbc /
G S R o R I R 2 L2
O wmﬁ%%%%1%Mﬂ%ﬂﬁmﬂ%%1ﬂﬁl%ﬂﬁ 56|lo8|laelT8
x ELEE RN ﬂmmmﬂ% e NPT R R oy PR ES|58|55|5%8
m_u wcuﬁanmIEﬁRE‘mﬁ dﬂﬂwﬁll.btﬁfﬂuw_u o5 TL|PR| 5D mm
Y BxoF . wgs EToRLERmIRLT L 1718
x DL NP PERDSE gy F BTy R
Er S ENT T LG g e < T
x LA RER SRS BT yTET PR
r SR LIT T EM  ETRHMER s E
Moo B Kogroh P _gp T, L wEO LD
I I S I I - S T SRR NG S
T S R AN ER T Y M g T T
JI,KUnﬂu_/dw._/o SHLEX® B a7 mo wj o
TR G B T Roop o = o op L
SR IR SENT YAy Qo g o
T o B Ew LW %0 R e
TX dFTEDEITRTTA S W NS N

FIGURE 2. A database scheme for the RUSLE implementation in a GIS
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Legend of LS factor

[J<s
[]s5-10
I 0 - 15
B s - 20
B =20

FIGURE 5. LS—factor values of the study area

2aHE ARgSte] AsFESAT BARL ol
L)} AAH=(S)E ol&ste]l BAE LS g2
3 33 7ol 10 olak]l A o] A 71%¢]
aldete 1,822%kr= B BARECl= 29.1mo]
i, AAMEE 10.7°2 GERSTE

g, LSgto] 40 ol der 7 =& W

%

7‘?]_
437Tmz AFH SA4e) upe =4 9]
ol gulHow ¥ Adon waad
e AF AN AFH

ol & Ao w deEvk(REE, 2003).

TABLE 3. Area and rate from LS factor categories

LS factor Length Steepness Area Rate
values (m) (degree) (kmdD (%)
< 10 29.1 107 1,822 707

10 ~ 20 93.7 268 580 225

20 ~ 30 174.6 305 153 59
30 ~ 40 286.4 31.8 20 0.8
40 = 4317 33.1 2 0.1

4) AT = QIx}
A4 BARHC)E AN 14 TR
AelolA ARP 2 EA 0] £ E(1:250000

ol e JFs wkdsty] fsiA FEF
(level IDHE 7|o 2 AT 42be] EX| o]
S Cat2 =dl - 9o #-HEdEEs Ed
2 8ke] 3 49 o]l AT & o] s EX
ol gk &HAgew st Ay EAA}
of tigk FALE 19 637 Zo] AAH3ATL
7V = CaE 7HE WA AA WA
9] 2.2%(55.8km), T2 7.2%(185.3kn") HEE A
AahE Ao 2 Vet gk, 4k 38 o
g FAAA Rt TP e Jem e
2 A Cae 000474 AR W3
31.3%E AHASk, 1 o] a7 0.007=
A WA e 122%5 AASE Ao=E YE

Lo

)
)
FH
4
Lo
H
Jz
[
o,



2 o Ho rfu

GIS 5 RUSIE TIH& H43 33X F4o EYFUNHUE F/ 94¥E
TABLE 4. C factor values from land use types
Land use types Value  Areakm?®) Rate(%)
Level | Level Il
Forest Coniferous 0.004 807.0 31.3
Broad-leaf 0.009 454.7 176
Mixed 0.007 3137 12.2
Agriculture Field 0.240 2275 88
Paddy 0.300 185.3 72
Orchard 0.200 166.8 6.5
Grass Park cemetery, pasture 0.050 29 0.1
Urban Low density 0.002 93.3 36
High density 0.001 171 0.7
Industrial area 0.000 34.3 1.3
Road/railroad 0.000 55.6 2.2
Barren Mining, playground 1.000 5.8 2.2
Water Stream, dam 0.000 R.6 3.6
Others 0.000 70.2 2.7
Total 2576.8 100.0
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TABLE 5. P factor values according to slope and tillage patterns

Slope(%) Cropland practices P-value Area(km) Rate(%)
00~ 70 Terrace systems 0.10 106.2 25.7
Contour strip cropping 0.27 37 0.9

Contour tillage 0.55 1.2 0.3

70~113 Terrace systems 0.12 04 0.1
Contour strip cropping 0.30 0.2 0.0

Contour tillage 0.60 764 185

11.3~17.6  Terrace systems 0.16 13.3 32
Contour strip cropping 0.40 124 30

Contour tillage 0.80 8.3 20

176~26.8  Terrace systems 0.18 55 1.3
Contour strip cropping 0.45 834 20.2

Contour tillage 0.90 16.3 40

26.8 < Terrace systems 0.20 24.8 6.0
Contour strip cropping 0.50 299 72

Contour tillage 1.00 30.9 75

Legend of P factor
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