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Assessment of Future Climate Change Impact on Soil Erosion Loss
of Metropolitan Area Using Ministry of Environment Land Use
Information

Ha Rim*, Joh Hyungkyung**, Kim Seongjoon™**

This study is to evaluate the future potential impact of climate change on soil erosion loss in a metropolitan area using
Revised Universal Soil Loss Equation(RUSLE) with land use information of the Ministry of Environment and rainfall
data for present and future years(30-year period). The spatial distribution map of vulnerable areas to soil erosion was
prepared to provide the basis information for soil conservation and long-term land use planning. For the future climate
change scenario, the MIROC3.2 HiRes A1B(CO2720ppm level 2100) was downscaled for 2040-2069(2040s) and
2070-2099(2080s) using the stochastic weather generator(LARS-WG) with average rainfall data during past 30
years(1980-2010, baseline period). By applying the climate prediction to the RUSLE, the soil erosion loss was evaluated.
From the results, the soil erosion loss showed a general tendency to increase with rainfall intensity. The soil loss
increased up to 13.7%(55.7 ton/ha/yr) in the 2040s and 29.8%(63.6 ton/ha/yr) in the 2080s based on the baseline
data(49.0 ton/ha/yr).
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Fig. 1. Flowchart of This Study.
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Fig. 3. The Input Data: (a) DEM, (b) Soil Map, (c) Political Boundary Map.
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Table 1. P-factor Values According to Slope and Tillage Patterns.

Slope(%) Contouring Strip—Cropping Terracing
0.0~7.0 0.55 0.27 0.10
7.0~11.3 0.60 0.30 0.12
11.3~17.6 0.80 0.40 0.16
17.6~26.8 0.90 0.45 0.18
26.8< 1.00 0.50 0.20
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Table 2. Future Clamate Cange Data Properties of MIROC3.2 Hires Model.

Number of Data
Center . SRES . .
Country  Publication . Grid and Grid
/Model Scenario ) scale Item
size
1, Specific Humidity(kg/kg)
2. Total
NIES Precipitation(kg/m”
AR4 320(X)<160(Y) recipitation(kg/m /s)
/MIROC3.  Japan A1B, Bl o o Monthly 3, 2m Surface Air
) (2007) (1.125°%1.121°)
2 hires Temperature(K)

4. Surface Wind Speed(m/s)
. Shortwave Radiation(W/m?
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Fig. 5. Distribution Map of Precipitation: (a) 2000s, (b) 2040s, and (c) 2080s.
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Table 3. Soil Erosion Amount of Each Landuse Types in Present and Future. (Unit: ton/ha/yr)
Land use Urban Rice paddy Upland crop Forest Grass land  Bare field
Mea, 0.19 1,50 5.01 3.20 5,03 34.09
Min, 0.000 0.003 0.007 0.002 0.005 0.050
20005 Max, 9.00 124,83 254,71 380,06 71,75 1175.20
Std, dev, 0.35 3.78 10,77 4,50 7.1 69.36
Mea, 0.22 1,71 5.66 3.55 5,77 38.79
Min, 0,001 0.004 0.007 0.002 0.006 0.059
20405 Max, 9.54 126.68 269.21 440,85 79.31 1228.89
Std. dev. 0.40 4.16 11.90 5.00 8.10 76.21
Mea., 0.25 1.94 6.45 4.06 6.57 44.36
Min, 0.001 0.004 0.009 0.002 0.006 0.065
20803 Max, 10,84 14419 305.97 494 61 92.67 1398.18
Std. dev., 0.46 4.78 13.63 5.70 9.29 87.79
Cho et al
(2005) Mean 10.68 3.48 84.27 4.39 31.20 65.16

Sediments Yield
eamayn

. 1398.2

0.0

. 13982 . 13982

Fig. 6. Distribution Map of Soil Erosion: (a) 2000s, (b) 2040s, and (c) 2080s.
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