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Prediction of Soil Erosion from Agricultural Uplands under
Precipitation Change Scenarios

Min-Kyeong Kim, Seong-Oh Hur', Soon-Ik Kwon*, Goo-Bok Jung, Yeon-Kyu Sonn,
Sang-Keun Ha, and Deog-Bae Lee

Department of Agricultural Environment, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

!Research Planning Division, Rural Development Administration, Suwon 441-707, Korea

Major impacts of climate change expert that soil erosion rate may increase during the 21" century. This study
was conducted to assess the potential impacts of climate change on soil erosion by water in Korea. The soil loss
was estimated for regions with the potential risk of soil erosion on a national scale. For computation, Universal
Soil Loss Equation (USLE) with rainfall and runoff erosivity factors (R), cover management factors (C),
support practice factors (P) and revised USLE with soil erodibility factors (K) and topographic factors (LS)
were used. RUSLE, the revised version of USLE, was modified for Korean conditions and re-evaluate to
estimate the national-scale of soil loss based on the digital soil maps for Korea. The change of precipitation
for 2010 to 2090s were predicted under A1B scenarios made by National Institute of Meteorological
Research in Korea. Future soil loss was predicted based on a change of R factor. As results, the predicted
precipitations were increased by 6.7% for 2010 to 2030s, 9.5% for 2040 to 2060s and 190% for 2070 to
2090s, respectively. The total soil loss from uplands in 2005 was estimated approximately 28 x 10° ton. Total
soil losses were estimated as 31 x 10° ton in 2010 to 2030s, 31 x 10° ton in 2040 to 2060s and 33 x 10° ton in
2070 to 2090s, respectively. As precipitation increased by 17%in the end of 21" century, the total soil loss was
increased by 12.9%. Overall, these results emphasize the significance of precipitation. However, it should be
noted that when precipitation becomes insignificant, the results may tum out to be complex due to the large
interaction among plant biomass, runoff and erosion. This may cause increase or decrease the overall erosion.
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Table 1. The average soil loss in tons per unit area of agricultural uplands at each province in Korea estimated with
precipitation climate change scenarios.

Province 2003 2010-2030s 2040-2060s 2070-2090s
MT ha'
Gyunggi 27.6 29.4 27.0 30.6
Gangwon 35.1 375 31.9 41.8
Chungbuk 38.1 40.6 41.7 453
Chungnam 33.7 36.1 37.0 40.2
Jeonbuk 38.1 40.8 419 45.5
Jeonnam 54.6 58.8 60.3 65.7
Gyongbuk 343 36.6 37.6 40.8
Gyongnam 47.0 50.0 51.3 55.7
Jeju 34.1 354 36.3 394
Total 38.1 40.6 40.6 41.7
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Fig. 1. The total soil loss from agricultural uplands in Korea estimated with precipitation climate change scenarios.
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