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ABSTRACT

The Universal Soil Loss Equation(USLE} has been widely used to predict leng-term soil loss by incorporat-
ing several erosion factors, such as rainfall, soil, topography, and vegetation. This study is aimed to
introduce the USLE within geographic information system(GIS: environment. The Kwangneung Experimen-
tal Forest located in Kyongki Province was selected for the study area. Initially, twelve years of hourly
rainfall records that were collected from 1982 to 1993 were processed to obtain the rainfall factor (R} value for
the USLE calculation. Soil survey map and topographic map of the study area were digitized and subsequent
irput values:K, L, S factors) were derived. The cover type and management factor (C) values were obtained
from the classification of Landsat Thematic Mapper {FM} satellite imagery. All these input values were
geographically registered over a common map coordinate with 25x25m? ground resolution. The USLE was
calculated for every grid location by selecting necessary input values from the digital base maps. Once the
USLE was calculated, the resultant soil loss values(A) were represented by both numerical values and map

format. Using GIS to run the USLE, it is possible to point out the exact locations where soil loss potential is
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high. In addition, this approach can be a very effective tool to monitor possible soil loss hazard under the
situations of forest changes, such as conversion of forest lands to other uses, forest road construction, timber

harvesting, and forest damages caused by fire, insect, and diseases.

Key words . GIS, soil loss, USLE, erosion, sedimeniation yield

ARLEAEAD HIPHFEAIAH

EdA4e geld A4 oty EPHA

Aelo] A gake olASel AR Asd & ol FFL vlAE A QA 54E T
F7b Z7hatel wheh ZAel EMmo R l4s A she AFE AYH W Fole FE3
o) oleldh 4] ool Fepe] weoh A AEsol Heh(B, 19761984, ol FHE
o Hrbsh ERikel Y AToF B AAF 1940 ¥ 300hdEt sl e R4
olch, HAT FHUG WA AP o) wa) o BT FAAY AYANE FYLAee] U
A4S B4 BAE sbdgalod, Ad A 4o do A¢H EReARe %
& Appatgiel @ 4 o JUH LSRR (USLE) & A

12l | ok 2 wlo] ) t} (Wischmeier and Smith, 1978). ¢] USLE+:
ARk, Agk A RlollA e B FoEo A v 5 el AAlE Ar|Hel ArdaE Ed
2}

x A o
Ackelm iR A Zo 4 iR o] Foslmz B N A¥Her, dAAAY B95H E
7o o3 EAFEL Ad odA"dm 3 % AW, A4, 23 EAolE4d T4 <A
% otk o4 Adleldel EaAAEAE A F zEstd 2 A FiEA BERALZT o
of ul3led gro] HAslAAEl, Eokare wx FHeEM EFAAYAE U sl F
2 QlEo AARA ZulolABul ohe} Fx R ST A wlFesk che} AA o riete]
vAolat BAA Zdold 2 Fadel i A F&IA AREEHIUG. o FAL 44N
Azl ot Adolch 53§ Fokal, A4 EG A4 BaiAAE o|&sted EhRAHE o
5 UAe ebgEze) @AY 2o Suse £ S sed,
bR A A el QEAM, dFHa 5 4lE A=RKLSCP 1)
Al Azt HEs o AR ol gk Ak e o} 7] A A= o4 % (tons/ha/year)
o} Al BRAAH o] Bolo] woh It R=7<l
o)z Akl of F7} AJFE Aot (rainfall and runoff factor)

2 o7 FAHEe 2% EALANAER K=% %t A+
ANzHe 72 A ALEsojgu 7iEe] AL (soil erodibility factor)
H137: % 7 (Universal Soil Loss Equation-USLE) L=734uie] 7 o] (slope-length factor)
S Aggodo] HEgozs, Bl JFg S= 7 Akl #} (slope-steepness factor)
Bl QAW 24F AAS Ao EA s C=2A %13
el #sldol mokfAlerd o Z3hiat sk {cover and management factor]
olct., =3 USLEE AR ALYGIS)o A P=XE k¥ A =4iql 2
£3lo 2 thxr] £l EokfAler A %) {supporting practice factor)

2
]
obulet ok Ao a Aeld rzel o Ay F FAAANM A d%E olAx A
&

W e 3% g
o glotslm, 7E soka Az gelw shabe] 4 7} elzte] e HAF wygo File HE
2 W Agstol A wAE 4 ot Al ToRd o Addd 24ds B7A 2R
N2 Frdon MY & i He AAe  FE AAT £ dot o] USLE: ESAAS
a2 sk, A AT g s £ odde gty
Abgslol gta, SR of FAE HE



324 A fode] tiERAE oESE e mEEERA] W B (USLE ol o] =&

dna dREAo] dute gHlAe PE A 4 olal &FAbal, olg4dzts, zefx I
stabe Al=7F 2l goh(B: 5, 1991 8@ %, 2% A=4d2g FirEel dHsted USLEE ¥
1983) . =& Algle] EALGE WA S A= Ao AddezH, A Xﬂ*“’] Aalerg o %
v 5TEA o] FAlo] HEHut k(g F, shw Zloll Frhsled FAH oz A=A AAHE
1992) . &% Al 1970 Fdl o] F-Alo] Ui g Ao HAE el Az e o)
g Zox o] FAe vju[AE AMEt] 2 H-E {Morgan and Nalepa, 1982 . Pelletier, 1985).
Hol g w3 wa s A7t FE ASEHA USLE®} #to] Fdol Arslsind Faz4e 2
o, 2 Ax #HIdE USLEE 248 4 dae] 2ellgo]l o 544 AelHAdxE L
(Revised Universal Soil Loss Equation)©] i e nhE A4S AEAHNE Aoz iy
wEEogn ogtelln Eokal Ao E2S 2F 4 g 4+ dv AguaAads HE5E" ooy
24 mdlEo] swElw 9lch(Renard et al., 2l o) 3ol Folsle] Bop A AAHSL of
1991 ; Laflen et al., 1991). ol&idt EfAlal o] 7he@ ZHolr}
EA4L ok AFEH o grl A lo] o

gh Fusfd AdAdssE Ede @ 4FH AT WRE X
A0 d=dg WA §& ke Aus A
o2 A el ddHoz gL HHor A 1) USLEQIXIS GIS 943
wbsj ol 7] wlfell, $-2] AFol =mte Elzly WE g okf A A (USLE) & A8 g x ALyl
wE T 4 Sdory FE o kA E AR H43t7) YA 4 USLEolAl 853 7
shet. oledalzb2 )= ekz|x o] ez wdshojol 7
USLES} 22 FxF4Ae] vele 3ol §9 o}, melH ol Hed Agilse ol F&
e e zob ASEle He AYE dae aesbed ol FRd2 Hris 45 dgd T 4
glo] Zbrtel qledwifrh o A ool A wlad gale ez shodch Axats ol wsbgld,
A3 s A "Hebe spA skl " &3} dHEl zkgel W@ 5 B4, s AF
Z EAA9g ez Ao (DAE HEF A USLE®] Al4bat =z AxE iz Fez e}
S e, 5ok, AF 27 5o d¥elAt o = Yo AR A FF Y B
A Aol & FA e shAl Aot HEH EW Forel ofd AurEle] AlAFH oz del A
o EokfAEE AasiA sl Aol E4A 253 9l= Geographical Resources Analysis
Al bz 2 gl BAgASl ol AAAe  Support System{GRASS)E F=z  AREsiolc)
BorgAleke Zds W Hukd FaHor (Westervelt, 1992).

ol Ao EokAle] ofx AHx AlehA H HA o Alsfe] ofEelx F Z-¢dAHR-fac
M7t ﬂow\:_ 7 oma e Fog za  tond AR AFdlA 1982 ¥ 1993
olch. 91¢] Aol oleel A2 7HA &g HESHAEE 143 AR ¢

i
2
‘ o
5

= 5} od | v

of mabatul: xeld wo|sh choksie. o2 5 Eel whEb AAbESS. RdRAE el —
o], ok 10had] =142 712 §A9& oz ¢ ool 7b4e A AASE R 647 olAte] £
o g Waw @ o Aedel EavE, Au AT slelo shn s Beysl gl Az
zo|, AAZE T 71 she] chEAE F4 & 12.7mm o] Ate] =] eofokgteh(Wischmeier and
&-7)ol & 27k et Smith, 1978) . 7%l (R) ¢ ke kg Aol

%3 USLES #& o gad Eof, AF, o sto] Aatsl=d, WA Apolet
Aol &l Sol AT <Ak FE Azl FI— % (KE xR /100% ML, )
ol gHAIE A neskd, =xARE 2 =1
Tote RE A H G AArssle] FEAH R o 71 4] El= 799l 2}3k (t/ha)
whe], B8 4 gl= x| 2] 3 A AY (Geographic KE=210.3+89%1og 1(-&%-oll 4=}
Information Systems)2 #&d Z-fzt T + R=7+%2(cm)



A3z (R-E) S olv] A2 5174 7425
1 7

HBIMEEEE 83 20 9E. 19947 9H 325

1=7%7}+% (em/hour)
MI= & o) 7+% 7 = (cm/hour)

el

1 337k Aol EE EdE A4
71&2 AEF AFA Ao A 239 3

==,
hal
4o A9elRgE o8 45 ov, £ o
e 2 =

=2,

>
—
ox ™
s
s
P
—
O
o
(%]

)
i
o
Y]
[~
&

Folod WA sk o}

800 J
Ry =30.4+1.2175 Rg (r2=0.92) yd
700 v . / 1
s ;/'/; !
= 600 o 4 - 1
x . |
R ~ |
- v . |
g R !
8 400f A . !
[s2 '/- ° :
A i
300 b e gia |
/\ (
200 - + - - \

200 300 400 500 600

R factor using Elg,
Fig. 1. Relationship between two rainfall factors

calculated using 30 minute maximum rain-
fall intensity and 1 hour maximum rainfall
intensity. These rainfall factor values were
obtained from the precipitation records
collected at 51 weather stations in Korea
(data from Chung et al., 1983 .
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Table 1. Determination of K-factor based on the soil characteristics.
Soil type %sand 9%silt %clay % OM struc. perm. K-value
B1 47.0 37.3 15.7 5.02 3 3 0.1748
B2 44.6 38.8 16.6 6.68 4 0.1696
B3 45.2 39.5 15.3 7.88 2 4 0.1152
B4 39.6 44.3 16.1 5.92 2 5 0.2000
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Fig. 3. GIS digital maps showing input values and output map : {a: K-factor derived from soil map, (b} LS
-factor calculated using digital elevation model {DEM} data, i¢c) C-factor derived from the classifi-
cation result of Landsat TM data, and d] USLE-calculated soil loss prediction (A}
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Sedimentation Yield
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Table 2. Comparison between field-measured sedimentation yields (SY) and USLE predicted soil losses (A)

in two experimental forest watersheds. ~ {ton/ha/year)
Year Rainfall R-value Plantation stands Natural stands

2 (mm) a A SY A SY

1982 1062 325 1.506 0.042 0.225 0.033

1983 1187 412 1.906 0.000 0.285 0.000

1984 1429 1070 4.954 4.950 0.740 2.9%

1985 1651 631 2.924 0.218 0.437 0.573

1986 1306 440 2.040 0.027 0.305 0.030

1987 1762 713 3.302 2.646 0.493 0.324

1988 930 86 0.400 0.002 0.060 0.000

1989 1362 167 0.771 0.100 0.115 0.100

1990 2417 1129 5.230 0.600 0.781 0.300

1991 1094 432 2.000 1.300 0.299 0.800

1992 1282 466 2,157 0.100 0.322 0.000

1993 1304 219 1.016 0.000 0.152 0.000

Average 1398 508 2.351 0.832 0.351 0.407
DR == ¥-2h& (Delivery Ratio!. A 5o ohE AAYIE,) 3 A5 A et
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EAGZESY) 7t A 8wl 4 ekE el Ratio) £eoll @ o7k Aldsefof gt
Wy, & = A=

3 19761 ebg-o AT

# A A FAel e Ay AE Fob % E

Frofl wheb Z Y5l w A FEE(SY)E # %7%
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