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Abstract

The purpose of this study is to evaluate the existing method of calculating rainfall-runoff erosivity using
monthly precipitation, such as Fournier’'s index, modified Fournier’s index, IAS (Institute of Agricultural
Sciences) index, etc., and to present more reasonable regression model based on monthly rainfall data in
Korea. This study introduced a new simplified method of calculating rainfall-runoff erosivity based on
monthly precipitation, called by modified IAS index. It was expanded form IAS index which is the simple
calculation method by summing up the rainfall amount of two months with maximum amount. Monthly
precipitation and annual rainfall-runoff erosivity at 21 weather stations for over 25 years were used to analyze
correlation relationship and regression model. The result shows that modified IAS index is the more
reasonable parameter for estimating rainfall-runoff erosivity of the middle-western and south-western
regions in Korea.

Keywords : MIAS index, Monthly precipitation, Rainfall-runoff erosivity, RUSLE, Soil erosion
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Table 1. Data and Gauging Stations in this Study

Cauging | perioq Obsggi‘ﬁon Validation | C2UEIE Period Obsgg‘;‘ﬁon Validation
Seoul 1971 ~2009 39 O Yeosu 1971~1999 29 -
Gunsan 1971 ~2009 39 (0] Seosan 1971 ~1999 29 -
Incheon 1971 ~2009 39 ) Mokpo 1971 ~1999 29 -
Daejeon 1971 ~2009 39 O Chupungnyeong| 1971 ~1999 29 -
Gwangju 1971 ~2009 39 (0] Chuncheon 1971 ~1999 29 -
Busan 1971 ~2009 39 0] Jinju 1971~1999 29 -
Sokcho 1971 ~2009 39 O Pohang 1971 ~1999 29 -
Cheongju 1971 ~2009 39 O Icheon 1973~1999 27 -
Ganghwa 1973~2009 37 O Hongcheon 1973~1999 27 -
Daegu 1971 ~2009 29 - Wando 1973~1999 27 -
Gangneong | 1971~1999 29 - Total 691 data in 21 sites 9 sites
A& friestith v re s 39140l vigk A4S fls) S Iy ——r———
o 970 #173d€] 2000~20091 (1070d) 713t &<te] AA) | 88770 ey vz et
9417 @3 AAFEE o) 88 F44 (Lo et al, .
198), A2 5 (1989)) 5714, [AS 252 o] g8 & :
A7 A IAS AR 248 S0} A © -
2] & (%)% RMSE (Root Mean Square Errors) 31

-

i
Hlwsle] 71 5848 g¢letdtt Table 1S Ao A
£33 A D 2=2717-S e Aoltl B At
AREE AEE E 2170 A 69170 AFsolth

T4 IAS AFE AEsty] fleh jake] on= EYA
28 AN = 8 29Tl dF 2 MLl "
= A5 Ao ® el A geha 2 4= Qleh 2 o
Toll A Al ek HEAde) kel fojnst A
e 3] S ARE srekon ke A4
= F431] fste] 93-S S A ol e ouE
71 ol ALE YEyt) oE 59, Figs. 1 and
2= U e Ao 1971 ~1999d 7)7F Sote] 43
T - F A5 (2010)7F ALk A 7|3k At
S-HAQlAle] A gk vin] € FE H]E&-S vuslo]
el Z1eld], Figs. 1 and 22 B9, 9 2 AE44¢]
e 1~89e HFEY, AR 7~9€
AX AFE T FdE Hola IS & F Ut o)HS
AMEE Lt 9ol FTH = B o] vlszEt
thal st et 9yt 2RIk AT E vl Sek o
& Hole Flo] obds vER= Zlolth
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Monthly Value/Annual Value(%)
L

Month

Fig. 1. Comparison between Monthly Average Precipi—
tation and Rainfall Erosivity (Suwon, 1971~1999)

Distribution of Monthly Average Precipitation and Rainfall Erosivity
I — A— -\ Monthly Average Rainfall Erosivity(Shin, 2010}

-1 | O—©—© Monthly Average Precipitation

Monthly Value/Annual Value(%)
1

Month

Fig. 2. Comparison between Monthly Average Precipi—
tation and Rainfall Erosivity (Seoul, 1971~1999)
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Table 2. The Result of Correlation Analysis (Seoul, 1971~1999)

Table 32 1971~1999 7|3t

=
O i
3 Al AW AR e} ARG FL MFI, IAS A

O =] x) 0]

O,
T, 5 TAS A% AR A% 22 Aelat Aol
.4 IAS A% AAEE 918 j7ke Table 3] ] ae
o WAFAT.
Table 314 % 4 Qo] AR5t AP AR
ol AR (1)1 02408 Viebite, o] 5 21,
TR, BF B 107H Ao vad e ool ek
(r=07 OVHE LIk W, T ARG FiH o e
AR (104 03HE Holi= A o= Lhede). Fre]
3, 4TS 0235~085% Vehston], 53] %, %

Classification Rain.fgll*runoff . Anr.lual FI MFI Modified IAS Index vs. R
Erosivity vs. /| Precipitation vs. /£ | vs. R vs. R §=2 §=3 j=4 j=5
Cgifrfrl;lzgzn()f 1 0.872 0728 | 0871 | 0917 | 0929 | 0915 | 0.904
Table 3. Coefficients of Correlation and j Values for Stations (27 ~29 years)

Gauging Annual precipitation FI MFIT TAS Index MIAS Index Remark
station vs. R vs. R vs. R vs. I? vs. R ()
Cheongju 0.609 0.706 0.828 0.824 0.824 2
Ganghwa 0.725 0.696 0.813 0.788 0.788 2
Gangneong 0.324 0.633 0.679 0.606 0.606 2
Icheon 0.555 0.405 0.554 0.640 0.640 2
Hongcheon 0.416 0.471 0.564 0.555 0.555 2
Seoul 0.878 0.734 0.877 0.923 0.935 3
Gunsan 0.790 0.591 0.844 0.897 0.898 3
Yeosu 0.877 0.363 0.754 0.828 0.886 3
Seosan 0.652 0.729 0.848 0.818 0.826 3
Mokpo 0.607 0.825 0.834 0.763 0.767 3
Incheon 0.667 0.518 0.703 0.742 0.770 3
Chupungnyeong 0.540 0.298 0.499 0.498 0.535 3
Daejeon 0.758 0.580 0.810 0.827 0.860 4
Gwangju 0.800 0.807 0.884 0.854 0.872 4
Chuncheon 0.768 0.492 0.721 0.800 0.855 4
Jinju 0.765 0.539 0.782 0.788 0.806 4
Busan 0.811 0.298 0.736 0.756 0.839 4
Wando 0.655 0.575 0.675 0.646 0.707 4
Pohang 0.748 0.560 0.730 0.729 0.786 4
Sokcho 0.657 0.467 0.654 0.670 0.753 5
Daegu 0.597 0.235 0.551 0.550 0.627 5
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Chuncheon R=10.702 < MIASI—3629.911 0.855 0.731 j=4
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Table 5. Validation of Regression Models for Each Station (unit: MJ - mm/ha/h/yr)
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