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Abstract

Changes in the soil physical property and the topographic condition derived from
agricultural activities like as farming activities, land clearance and cutting down resulted in

environmental and economic problems including the outflow of nutrient from farms and the
water pollution. Several theories on the soil conservation have been developed and reviewed to

protect soil erosion in the regions having a high risk of erosion. This study was done using the
USLE model developed by Wischmeier and Smith (1978), and model for the slope length and
steepness made by Desmet and Govers (1996), and Nearing (1997) to evaluate the potential of
the soil erodibility. Therefore, several results were obtained as follows.
First, factors affecting the soil erosion based on the USLE could be extracted to examine the
erosion potential in farms. Soil erodibility (K), slope length (L), and slope steepness (S) were
used as main factors in the USLE in consideration of the soil, not by the land use or land cover.
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Second, the soil erodibility increased in paddy soils where it is low in soil content, and the

very fine sandy loam exists. Analysis of the slope length showed that the value of a flat ground

was 1, and the maximum value was 9.17 appearing on the steep mountain. Soil erodibility

showed positive relationship to a slope.

Third, the potential soil erodibility index (PSEI) showed that it is high in the PSEI of the areas
of steep upland and orchard on the slope of mountainous region around Dokjigol mountain,

Dunji mountain, and Deummit mountain. And the PSEI in the same land cover was different

depending on the slope rather than on the physical properties in soil.

Forth, the analysis of land suitability in soil erosion explained that study area had 3,672.35ha
showing the suitable land, 390.88ha for the proper land, and 216.54ha for the unsuitable land.
For unsuitable land, 8.71ha and 6.2%ha were shown in fallow uplands and single cropping

uplands, respectively.

Key words : Soil physical property, Topographic condition, soil erodibility potential, Spatial analysis
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Fig. 1. A geographical map of study area: Ibang-myeon, Changnyeong-gun, Kyungnam province, Korea(a: Administrative distirct
map in Korea; b: Study area with KOMPSAT-1 EOC for background; c: Topographical condition in study area with TIN).
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A: Annual soil loss (MT ha-1 yr-1)
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K: Soil erodibility (A/R, MT hr MJ-1 mm-1)
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C: Cover management (dimensionless)

P: Support practice (dimensionless)
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Fig. 2. Contour length according to the grid direction[Source: Hwan-Ju Lee et al., 2001].
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Fig. 3. A flowchart to get soil erosion potential with soil and topographic data.
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Table 1. Area of agricultural regions over 3.68(M+1 Std. dev.)
in potential soil erodibility index.

Total |Potentially Total |Potentially
LUT area erodible | LUT area erodible
(ha) areatha) (ha) area(ha)
Lb 257 0.00 UN | 186.87 25.85
PN 9.05 1.16 us 208.94 18.20
PS 24432 140 | UDg 37.90 0.34
PDg 75.02 0.58 UDo 6.53 0.53
PDo 52.03 0.10 GN 23.23 0.10
PDb 445 0.00 GT 44.53 0.68
PDr 3.05 0.00 ON 0.63 0.10
PDf | 276.90 2.42 ONor| 2823 45.98

PN: Paddy land in fallow; PS: Paddy land for single crop;
PDg: Paddy land for 7 double crop(Rice and Gatlic); PDo:
Paddy land for double crop(Rice and Onion); PDb: Paddy
land for double crop(Rice and Barley); PDr: Paddy land for
double crop(Rice and Rye); PDf: Paddy land for double
crop but excepted area; UN: Non arable upland; US:
Upland for single crop; UDg: Upland for double crop(Garlic
in winter); UDo: Upland for double crop(Onion in winter);
GN: Greenhouse(in fallow); GT: Greenhouse(Triple crop
for a year); ON: Non arable orchard(non arable); ONor:
Normal orchard; Lb: Livestock barn.

9l 1.685 71222 —0.27(M-1Std. dev.)~3.63
(M+1Std. dev.) H& AA(S2)=, 3.63M+1Std.
dev.)~5.58(M+2Std. dev.) 7+ 7FsA|(S3)=
5.58 o]/k} x]ojg 744;14/1}1] NDZ x%o].oﬂr,}
AR SD2} FA | (N2 LrehbA] ek,

EoFH Ao o3t Bz gt BAAT Hz|=
3,672.35ha £33} 1L, 7FsAl+= 390.88haz Lt
Eptom A QAAA] = 216.54ha F-2ESFTHLH
0. 53, 7Hs A2t ASMIAIAIE T2 o]

FAE SN EUARS SHoR HitRE 3
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2202 ol3) EX|o]8 g8o] ol £~ Qlomz
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Fig. 7. A map of suitability class derived from the analysis of
potential soil erodibility index.
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Table 2. Area of suitable class in each land utilization type.

(unit: ha)

LUT(code) S2 S3 N1
Lb(8) 2.52 0.00 0.00
PN(20) 7.11 0.68 0.48
PS(21) 231.50 0.92 0.48
PDg(22) 72.60 048 0.10
PDo(23) 49.17 0.05 0.05
PDb(24) 4.69 0.00 0.00
PD1(25) 3.48 0.00 0.00
PDf(26) 265.67 1.36 1.06
UN(@30) 160.25 17.13 8.71
Us3D 190.31 1191 6.29
UDg(32) 37.27 0.24 0.10
UDo(33) 571 0.34 0.19
GN40) 23.47 0.10 0.00
GT(41D) 56.77 0.34 0.34
ON(0) 0.34 0.10 0.00
ONor(51) 236.14 32.86 13.12
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