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Potential Soil Loss Prediction for Land Resource Management in the Nakdong
River Basin
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ABSTRACT : The purpose of this study is to analyze the potential soil loss and hazard zone by the Revised Universal Soil Loss
Equation(RUSLE) for preservation and management of land resources which is the base of ecosystem, and to grasp the relationship
between RUSLE factors in the Nakdong River Basin. All thematic maps used in RUSLE are constructed through GIS and spatial
analysis method derived from digital topographic maps, detailed soil maps, land-cover maps, and mean annual precipitation of 30
years collected respectively from National Geographic Information Institute, National Institute of Agricultural Science and Techn-
ology, and Ministry of Environment. The slope length of LS-factor that takes much times by the study area's wideness was calculated
automatically through AMIL(Arc Macro Language) program developed by Van Remortel et al.(2001, 2003). The results are as follows;
First, according to the soil loss estimation by the RUSLE, it shows that approximately 82% of the study area have relatively lower
possibility of soil loss which is the 1 ton/ha in annual soil loss. While, 9.4% (2,228km2) needed intensive and continuous manage-
ment for soil loss. Because the amount of their annual soil loss was greater than 10 ton/ha that is optimum level suggested by
Morgan(1995). For these areas, the author believe that a new approach which can minimize environmental impacts from soil loss
through improvement of cultivation process and buffer forest zone should be applied. Second, according to the relationship between
the RUSLE factors, topographical(LS-factor) and cover management(C-factor) conditions have a lot of influence on soil loss in case
of the Nakdong River Basin. However, because of RUSLE factor's influence that affect to soil loss might be different based on the
variety of spatial hierarchy and extent, it is necessary to analyze and evaluate factor's relationship in terms of spatial hierarchy and
extent through field observations and further studies.
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3 1. Geographical location of the study area
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3 1. Land-cover types and topographical conditions of each watershed

ID Watershed name Area(km?) - Land-cover typeskn) .Topography
Urban | Agriculture | Forest | Grass | Barren | Water | Elevation(m) | Slope(®)
WOl Andong dam 1,628.7 243 202.5 1,329.8 6.7 16.0 49.4 548.3 20.6
w02 Imha dam 1,975.8 31.0 2979 1,572.7 9.1 14.7 50.4 387.5 20.1
wo3 Lower andong dam 980.4 34.0 2517 646.8 8.0 11.2 28.7 209.9 14.9
W04 Naesungcheon 1,816.1 623 554.1 1,1359 | 152 17.7 30.9 3204 14.9
W05 Yeunggang 914.4 26.1 167.1 691.7 6.2 10.5 12.8 3354 19.2
W06 Byeongsungcheon 4331 18.6 149.7 250.6 2.8 3.5 7.9 173.0 123
w07 Nakdong-sangju 224.1 7.6 84.9 114.5 1.6 6.1 9.4 1334 10.9
w08 Wicheon 1,406.0 385 3574 959.2 93 83 333 2125 15.1
W09 Nakdong-gumi 179.2 4.7 47.7 109.6 0.7 6.7 9.8 147.1 12.1
w10 Gamcheon 1,005.3 37.6 284.7 647.9 7.6 15.0 12.5 280.9 15.5
Wil Nakdong-waegon 1,106.2 82.3 3089 634.2 12.0 323 36.5 150.0 12.7
W12 Geumhogang 2,092.4 178.6 456.3 1,329.2 | 334 342 60.7 236.0 14.9
W13 Hoecheon 781.7 204 145.7 585.2 53 84 16.7 3489 17.9
wi4 Nakdong-goryung 548.0 65.3 142.3 290.9 93 14.2 26.0 141.8 13.1
W15 Hapcheon dam 928.9 238 207.2 638.9 43 12.0 22.7 501.6 174
wié6 Hwanggang 3872 11.6 90.9 260.5 32 5.7 153 149.6 15.8
W17 | Nakdong-changnyeong 4733 159 140.1 283.1 74 5.6 21.2 142.8 15.4
W18 Namgang dam 2,293.4 544 452.8 1,6858 | 23.6 23.0 53.8 425.6 18.0
W19 Namgang 1,185.1 64.6 369.0 688.9 123 9.3 41.0 110.5 14.5
W20 Nakdong-miryang 1,004.7 62.2 3794 4853 12.7 189 46.2 1223 13.1
W21 Miryanggang 1,422.3 41.9 302.6 1,0122 | 127 17.0 359 319.2 19.6
w22 Nakdong barrage 915.8 100.5 207.1 510.1 21.0 28.1 49.0 187.6 152
Total 23,702.1 1,006.2 5,600.0 15,883.0 | 2244 | 3184 | 670.1 292.1 16.4

*Measurement of all variables was calculated from land-cover map constructed by Ministry of Environment
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¥ 2. The area and proportion of each category of K-
factor values

K-value Area(km?) Rate(%)

0~0.14 1,806.1 76
0.15~0.30 14,901.5 62.9
0.30~0.45 5,859.2 24.7
0.45~0.60 1,019.2 43
0.60~0.86 116.1 0.5
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¥ 3. Distribution patterns of LS-factor values

LS-value| Slope steepness(®) | Slope length(m) Area(kmz) Rate(%)
< 10 12.1 63.2 16,510.1 | 69.6
10~20 253 138.8 55423 | 234
20~30 29.3 2273 1,366.2 5.8
30~40 31.0 336.6 241.6 1.0
40 < 322 493.9 41.9 0.2

3t 4. C-factor values according to land use types

Land-cover types 2
C-Value |Area(km’)| Rate(%)
Level T Level II
Broad-leaved forest 0.009 | 3,303.5 139
Forest Coniferous forest 0.004 | 6,961.6 294
Mixed forest 0.007 | 5,617.9 | 23.7
Field 0.240 | 1,798.8 7.6
. Paddy 0.300 | 2,899.2 12.2
Agriculture
Orchard 0.200 633.0 2.7
House, others 0.000 269.0 1.1
Grass | Tawural grass, golf [ 000 0rus |10
course, others
Residential area 0.002 574.0 24
Commercial area 0.001 54.0 0.2
Urban -
Industrial area 0.000 117.3 0.5
Traffic area 0.000 260.9 1.1
Barren Mining area, others 1.000 3184 1.4
Wetland 0.000 173.0 0.7
Water -
Water 0.000 497.1 2.1
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¥ 5. P-factor values according to slope and tillage pattern

Slope(%) | Cropland practices | P-value Area(km?®) | Rate(%)
_ Terracing 0.12 610.3 114
Contouring 0.60 179.5 34
3.0 Terracing 0.10 1133.6 213
Contouring 0.50 500.8 9.4
9. 13 Terracing 0.12 355.4 6.7
Contouring 0.60 309.1 5.8
5.1 Terracing 0.14 242.8 4.5
Contouring 0.70 299.5 5.6
-2 Terracing 0.16 173.7 33
Contouring 0.80 273.8 5.1
Terracing 0.18 3834 7.2
A< Contouring 0.90 869.1 16.3
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1% 3. Distribution patterns of potential soil loss

(e) Class V

(f) Distribution patterns by land-cover types
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E 6. Distribution of the potential soil loss of each category

Category Soil loss(ton/ha/yr) Area(kmz) Rate(%)
Class 1 <1 19,564.6 82.5
Class 11 1-10 1,909.1 8.1
Class I 10 - 30 806.4 34
Class IV 30 - 100 808.0 34
Class V 100 < 614.0 2.6
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1% 4. Relationship between potential soil loss and RUSLE factors

3£ 7. Correlation coefficient between the potential soil loss
and RUSLE factors

Factor R K LS C P
0.468* | 0.676** | 0.851** | -0.679** | -0.105

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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