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Abstract

The purpose of this study to present updated regional annual mean rainfall erosivity data in the Republic of Korea. In 2012, Ministry of
Environment in Korea published the notice about investigation and survey procedure for the amount of topsoil erosion and adopted
USLE (Universal Soil Loss Equation) model to predict the amount of national-scale soil erosion in Korea. In the notice, regional rainfall
erosivity values for 158 sites, which is essential to apply the USLE, were included, however, these values came from the data made
before 1997 and need to be updated. This study collected, classified and combined annual mean rainfall erosivity data from the literature
review to analyze the data. We presented that new iso-erodent map, interpolated by IDW (Inverse Distance Weighted) method and
extracted updated regional annual mean rainfall erosivity data at 167 regions for 1961~2015. These values will be used as updated
rainfall erosivity data to predict the amount of topsoil erosion in Korea.
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Classification Number of stations Observation years Data Kinetic energy Eqgs. Remark
Jung et al. (1983) 51 1960~1980 (6~21 years) Pluviograph USLE Standard
Shin et al. (1983) 12 1969~1979 (10 years) Pluviograph USLE Standard

Chung et al. (1999) 9 1964~1996 (24~33 years) Monthly - Simplified
Park et al. (2000) 53 1973~1996 (24 years) Hourly USLE Modified
Hu et al. (2000) 59 1974~1995 (22 years) Hourly USLE Modified
Kang et al. (2003) 26 1988~2001 (13 years) Hourly USLE Modified
NDMRI (2009) 53 1961~2008 (35~47 years) Hourly USLE/RUSLE, etc. Modified

Shin. (2010) 33 1971~1999 (29 years) 10 min RUSLE2 Modified

Park et al. (2011) 59 1981~2010 (30 years) Hourly USLE Modified
Lee (2011) 21 1980~1999 (20 years) 5 min USLE/RUSLE, etc. Standard

Lee (2012) 37 1973~2009 (37 years) 5 min Noe and Kwon (1984) Standard

Lee and Won (2013) 76 1962~2010 (10~49 years) Hourly Lee and Won (2013) Modified
Risal et al. (2016) 75 1997~2015 (15~19 years) 10 min RUSLE Modified
Jung et al. (2016) 55 2002~2015 (14 years) 30 min USLE Modified
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AL ANRE, 77] 4198 A] 7393 A1R1AL ol E F 4007H
S AR A o] ARR51ITE. Table 3-2 B AT 2 A ZF A
2P 73 - ARIAL Zh A2 7] A4S vERd A oot

77) AP AL 20| Park er al. (2000), Hu et al. (2000)2}
NDMRI (2009), Park et al. (2011), Risal et al. (2016) 2] 7%
AN D70 A3 AG710.90 oV o= = ekt
t}. Fig. 1(a)oA YeFH 9150] Jung et al. (1983)T} Jung et
al. (2016)2] -2 A2 g S 7o) A4 iAIG=710.13 0 2 4]
FPIA 7L Q- 2 A 0 = UEPg =, o] A 9] ou= F
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U= 212 ofmlgi}, o]of HHs] Fig, 1(b)2] 74-9= T A7)

Table 2. Number of stations overlapped between various rainfall erosivity studies

Class Jung et al. Park et al. Hu et al. NDMRI Park et al. Risal et al. Jung et al.
(1983) (2000) (2000) (2009) (2011) (2016) (2016)
Jung et al. (1983) 51 43 43 43 47 47 35
Park et al. (2000) 43 53 50 53 53 53 41
Hu et al. (2000) 43 50 59 50 51 56 42
NDMRI (2009) 43 53 50 53 53 53 41
Park et al. (2011) 47 53 51 53 60 59 46
Risal et al. (2016) 47 53 56 53 59 75 55
Jung et al. (2016) 35 41 42 41 46 55 55
Table 3. Correlation coefficient between various rainfall erosivity data
Class Jung et al. Park et al. Hu et al. NDMRI Park et al. Risal et al. Jung et al.
(1983) (2000) (2000) (2009) (2011) (2016) (2016)
Jung et al. (1983) 1.00 0.61 0.53 0.30 0.25 0.41 0.13
Park et al. (2000) 0.61 1.00 0.63 0.96 0.95 0.90 0.59
Hu et al. (2000) 0.53 0.63 1.00 0.96 0.95 0.90 0.59
NDMRI (2009) 0.30 0.96 0.96 1.00 0.98 0.94 0.70
Park et al. (2011) 0.25 0.95 0.95 0.98 1.00 0.94 0.70
Risal et al. (2016) 0.41 0.90 0.90 0.94 0.94 1.00 0.70
Jung et al. (2016) 0.13 0.59 0.59 0.70 0.70 0.70 1.00




788

EdetE T A7A7HAY
17k W g
AP A7 8

8-S ket A4

E2 o= Yt 57 ﬁ
*4 QF7FAAL, A @i A U
olu|gtel. 121} Huer al. (2000)2] G-
ZA7}=NDMRI (2009), Park et al. (2011), Risal ez al. (2016)
ks

o] @A O} AT ASE 7] SRR, 22 ghe

12000 —

8000 —|

4000 —

Rainfall Erosivity from Jung et al. (2016)

2000 4000 6000 8000

Rainfall Erosivity from Jung et al. (1983)
(@r=0.13

J.-H. Lee / Journal of Korea Water Resources Association 51(9) 783-793

o] A & L&A Park et al. (2000)2] QLA T}H T} F 30%7}
A FAE = 27 st 2 Ao A= Hu er al. (2000)
o] ATFATE A|LJet F 47l AFAT A= E T-E351ATt

2k
HA

3.2 M#AHR ADE 0|8t
=4

B Aol A= AFAISE710.90 014341 Park ef al. (2000)7}

NDMRI (2009), Park et al. (2011), Risal ez al. (2016)2] 7%

IS ET|Z Eq. (6y& ©]-&3}o] 5270 A1 Tt 213

HEDZ2AA AU

10000 —

8000 —

Rainfall Erosivity from Park et al. (2011)

2000 4000 6000 8000 10000
Rainfall Erosivity from Park et al.(2000)

(b) r=0.95

Fig. 1. Scatter plot between various rainfall erosivity data (unit: MJmm/ha/yr)

Table 4. Annual mean rainfall erosivity data at 54 stations (R unit: MJmm/ha/yr)

Station no. R Period Station no. R Period Station no. R Period

90 4,003 1968~2015 162 5,588 1961~2015 244 4,500 1973~2015
101 4,793 1966~2015 165 3,835 1961~2015 245 4,861 1973~2015
105 4,627 1961~2015 168 5,643 1961~2015 247 4,957 1973~2015
108 6,634 1961~2015 184 5,977 1981~2015 260 6,652 1973~2015
112 5,198 1961~2015 189 8,289 1981~2015 261 5,300 1973~2015
119 5,794 1964~2015 192 5,694 1969~2015 262 6,865 1973~2015
127 4,191 1973~2015 201 7,119 1973~2015 272 4,298 1973~2015
129 5,188 1968~2015 202 6,384 1973~2015 273 3,648 1973~2015
131 4,446 1967~2015 203 5,297 1972~2015 277 2,922 1973~2015
133 5,288 1969~2015 211 3,865 1973~2015 278 3,053 1973~2015
135 2,916 1961~2015 212 5,737 1973~2015 279 2,975 1973~2015
138 3,097 1961~2015 221 5,143 1973~2015 281 2,970 1973~2015
140 4,455 1968~2015 226 4,562 1973~2015 284 4,268 1973~2015
143 3,131 1961~2015 232 4,869 1972~2015 285 4,680 1973~2015
146 4917 1961~2015 235 5,601 1973~2015 288 4,260 1973~2015
152 4,285 1961~2015 236 5,823 1973~2015 289 6,339 1973~2015
156 5,292 1961~2015 238 4,337 1973~2015 294 9,154 1973~2015
159 6,595 1961~2015 243 4,515 1973~2015 295 8,795 1972~2015
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Table 5. New annual mean rainfall erosivity of the cities and countries (unit: MJmm/ha/yr)

City/County R City/County R City/County R City/County R City/County R
Seoul 6,334 Gimpo 6,265 | Jeungpyeong | 4,609 Buan 4,644 Gunwi 3,204
Busan 6,255 Hwaseong 5,685 Jincheon 4,840 Mokpo 3,907 Uiseong 3,242
Daegu 3,478 Gwangju 5,791 Goesan 4,344 Yeosu 6,149 Cheongsong 3,221
Incheon 5,559 Yangju 6,103 Eumseong 4,876 Suncheon 5,916 Yeongyang 3,321
Ganghwa 6,853 Pocheon 5,659 Danyang 4,435 Naju 5,234 Yeongdeok 3,055
Ongjin 5,769 Yeoju 5,489 Cheonan 4,927 Gwangyang 6,179 Cheongdo 3,977
Gwangyu 5,248 Yeoncheon 5,799 Gongju 5,138 Damyang 5,131 Goryeong 4,178
Daejun 5,018 Gapyeong 5,545 Boryeong 5,427 Gokseong 5,275 Seongju 3,705
Ulsan 4,296 Yangpyeong 5,881 Asan 5,078 Gurye 5,448 Chilgok 3,260
Ulju 4,307 Chuncheon 5,020 Seosan 5,256 Goheung 6,616 Yecheon 3,848
Sejong 4,908 Wonju 5,055 Nonsan 5,049 Boseong 6,234 Bonghwa 3,789
Suwon 5,795 Gangneung 4,569 Gyeryong 5,006 Hwasun 5,602 Uljin 3,405
Seongnam 5,909 Donghae 4,407 Dangjin 5,342 Jangheung 6,355 Ulleung 3,700
Uijeongbu 6,146 Taebaek 4,025 Geumsan 4,466 Gangjin 5,900 Changwon 5,960
Anyang 5,974 Sokcho 4,075 Buyeo 5,462 Haenam 5,163 Jinju 5,806
Bucheon 5,845 Samcheok 4,057 Seocheon 4,856 Yeongam 5,140 Tongyeong 6,162
Gwangmyeong | 6,044 Hongcheon 5,066 Cheongyang 5,394 Muan 4,422 Sacheon 6,213
Pyeongtaek 5,427 Hoengseong 5,122 Hongseong 5,279 Hampyeong 4,916 Gimhae 5,461
Dongducheon 5,895 Yeongwol 4,564 Yesan 5,213 Yeonggwang | 4,914 Miryang 4,385
Ansan 5,735 Pyeongchang | 4,673 Taean 5,325 Jangseong 5,045 Geoje 8,097
Goyang 6,208 Jeongseon 4,454 Jeonju 4,889 Wando 5,881 Yangsan 4,883
Gwacheon 6,093 Cheorwon 5,332 Gunsan 4,646 Jindo 5,147 Uiryeong 5,234
Guri 6,163 Hwacheon 4,990 Iksan 4,949 Sinan 4,653 Haman 5,562
Namyangju 5,933 Yanggu 4,436 Jeongeup 4,818 Pohang 3,240 Changnyeong 4,642
Osan 5,694 Inje 4,207 Namwon 5,044 Gyeongju 3,656 Goseong 6,345
Siheung 5,755 Goseong 4,202 Gimje 4,743 Gimcheon 3,506 Namhae 8,001
Gunpo 5,838 Yangyang 4,317 Wanju 4,807 Andong 3,441 Hadong 6,147
Uiwang 5,866 Cheongju 4,575 Jinan 4,665 Gumi 3,176 Sancheong 5,910
Hanam 5,968 Chungju 4,487 Muju 4,372 Yeongju 4,160 Hamyang 5,122
Yongin 5,575 Jecheon 4,708 Jangsu 4,788 Yeongcheon 3,131 Geochang 4,461
Paju 6,094 Boeun 4,462 Imsil 4,684 Sangju 3,631 Hapcheon 4,766
Icheon 5,334 Okcheon 4,422 Sunchang 4,925 Mungyeong 3,886 Jeju 6,628
Anseong 5,247 Yeongdong 3,803 Gochang 4,871 Gyeongsan 3,413 Seogwipo 7,431
4. A = w0] AT 2 A7 (R)USLE =50 A 42 o1&
shol S 507 o4 A1 0] AW A A A AN
S ATelH BT Uk ABF FLFAAGE  MPDTE PO UL v)T ATE T 20159
19974 o] 0] T AMFO ZHE GE AORA, 19979 7HAI2] 29| mEhe A2e AW A ZhS
olFe) BeAFS BRV OB AT R U 1F  ANGA0H, 7| E ApEse} vl malel g3 2L Fe
Qrekse] ATAL A ATYHOR FOFHAR L S Ageh
R ANSHRA R, 712 294904 kot a7
B AP 2 3] wATE A4 Aol A-8sh=t o
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Jung ez al. (2016)2] A=, A R A 23 Zhe]
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