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The Redetermination of USLE Rainfall Erosion Factor for
Estimation of Soil Loss at Korea

Chan-Won Park, Yeon-Kyu Sonn*, Byung-Keun Hyun, Kwan-Cheol Song, Hyen-Chung Chun,
Young-Hee Moon, and Sun-Gang Yun

Department of Agricultural Environment

, NAAS, RDA, Suwon, 441-707, Korea

This study was conducted to redetermine the rainfall erosion factor (R factor) in USLE for the estimation of
soil loss at Korea. The redetermined R factor may be applied more precisely to interpret the changes of
regional/yeary/seasonal pattems, including the amount of rainfall and the kinetic energy of rainfall, in Korea.
This study calculated the R factors based on 60-minute precipitation data from 60 sites covering the whole
country for 30 years from 1981 to 2010. As a result, the annual mean rainfall was 4,147 MJ mm ha yr "hr!
in Korea. Coastal regions of Jeonnam and Gyeongnam, northwest regions of Gyeonggi, and Seoul had the
greater values of R factor compared to other regions. The annual mean R factors for every decade were 3,988,
4,085, and 4,370 MJ mm ha yr "hr'in 1981~1990, 1991~2000, and 2001~2010, respectively. Generally, the
R factors had an increasing tendency over and over pest decades. The ratios of summer R factor to total annual
mean R factor were 69.8% (1981~1990), 73.7% (1991~2000), and 74.2% (2001~2010). We found that the
absolute values and the relative ratios of summer rainfall are gradually increased.
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Fig. 1. Location of 60 weather stations where precipitation
data were observed in this study.
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Fig. 2. Annual mean precipitation and R factor of 60 sites from 1981 to 2010.

Table 1. Annual mean R factor from 1981 to 2010.

‘01

Annual Rainfall energy, MJ ha 'mm ! yr-!

(unit : MJ mm ha' yr' hr')

Location (code) R-factor Location (code) R-factor
Sokcho (90) 3,479 Yangpyeong (202) 5,332
Daegwallyeong (100) 4,443 Icheon (203) 4,474
Chuncheon (101) 4,010 Inje (211) 3,318
Gangneung (105) 4,150 Hongcheon (212) 4,798
Seoul (108) 5,746 Jecheon (221) 4,340
Incheon (112) 4,458 Boeun (226) 3,647
Wonju (114) 4,098 Cheonan (232) 3,677
Suwon (119) 4,464 Boryeong (235) 4,457
Chungju (127) 3,415 Buyeo (236) 4,612
Seosan (129) 4,086 Geumsan (238) 3,381
Uljin (130) 1,946 Buan (243) 3,526
Cheongju (131) 3,361 Imsil (244) 3,613
Daejeon (133) 4,189 Jeongeup (245) 3,690
Chupungnyeong (135) 2,432 Namwon (247) 3,956
Pohang (138) 2,708 Suncheon (256) 5,100
Gunsan (140) 3,464 Jangheung (260) 5,289
Daegu (143) 2,474 Haenam (261) 4,253
Jeonju (146) 3,792 Goheung (262) 5,303
Ulsan (152) 3,279 Yeongju (272) 3,205
Gwangju (156) 4,355 Mungyeong (273) 2,900
Busan (159) 5,231 Yeongdeok (277) 2,252
Tongyeong (162) 4,176 Uiseong (278) 2,307
Mokpo (165) 3,049 Gumi (279) 2,324
Yeosu (168) 4,502 Yeongcheon (281) 2,232
Wando (170) 5,204 Geochang (284) 3,371
Jeju (184) 4,811 Hapcheon (285) 3,814
Seongsan (187) 7,864 Miryang (288) 3,301
Seogwipo (189) 6,885 Sancheong (289) 5,343
Jinju (192) 4,572 Geoje (294) 7,339
Ganghwa (201) 5,885 Namhae (295) 7,160
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Fig. 3. Maps of USLE R factor obtained from a) existing and b) updated calculation.

Table 2. Seasonal changes of the annual mean precipitation and rainfall kinetic energy in each decade.

Season _ f{ain,fall _ _ Rainfall l/(inet,ic energy _
81~90 91~'00 01~'10 81~90 91~'00 01~'10
V0§ J MJ ha' mm’ yr_l -----------------

Spring 233 254 265 340 361 369
Summer 712 737 782 2,785 3,009 3,241
Fall 294 260 252 787 654 717
Winter 96 87 101 76 62 42
Sum 1,335 1,339 1,401 3,988 4,085 4,370
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Fig. 4. Change of the annual mean precipitation in each decade.
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Fig. 5. Change of the annual mean R factors in each decade.
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