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Abstract

RUSLE(Revised Universal Soil Loss Equation) has been widely used to estimate the soil loss amount of watersheds
from rainfall erosivity, soil erodibility, topographic features and cropping management condition. Rainfall erosivity is
the most dominant and sensitive factor among these so that the determination of reliable rainfall erosivity is essential
to estimate the soil loss of watershed. Since there has been no criterion to determine the rainfall erosivity in Korea,
the empirical values, determined from the relation between the annual average rainfall and erosivity or suggested by
TBR(Transport Research Board), have been used for designing the erosion control structure and controlling the soil
erosion for watersheds. In this study, the procedure for estimating the rainfall erosivity using frequency analysis is
proposed. The most fitted distribution function, with calculated rainfall erosivities with various frequencies and
durations, has been also selected. The suggested procedure can be used to estimate the optimal value of rainfall
erosivity for RUSLE in order to design soil erosion structures and control the soil erosion in watersheds effectively.
Keywords : RUSLE, rainfall erosivity, frequency analysis, fitted distribution function
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Table 1. General formula of rainfall intensity at Hapcheon rainfall gauging station
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Table 4, Results of parameter for the Log-Normal

4N e log normal fitted line distribution(3rd)
Frequency a b x0 y0 Rsqr
2 60.70 1.13 185.58 | 10.31 | 0.9875
3 87.85 1.14 | 189.38 | 14.56 | 0.9879
5 124.06 1.15 192.96 | 20.21 | 0.9881
10 178.53 1.17 197.12 | 28.73 | 0.9880
20 239.86 1.18 | 201.31 | 38.32 | 0.9878
30 27899 | 1.19 |203.16 | 44.62 | 0.9875
50 333.84 | 1.19 | 206.71 | 52.64 | 0.9873
0 1000 2000 3000 4000 70 375.17 1.19 | 205.88 | 59.34 | 0.9811
Duration 80 389.10 1.19 | 210.34 | 60.27 | 0.9872
Figure 4. Example of regression analysis using Log- 100 416.16 | 1.20 | 211.50 | 64.35 | 0.9870
Normal distribution(1st, 2 year frequency) 200 506.85 | 120 |216.01 | 77.20 | 0.9867
300 563.89 | 1.20 | 218.24 | 85.34 | 0.9865
500 63997 | 1.21 | 220.80 | 96.30 | 0.9863

Table 2. Results of parameter for the Log-normal

distribution(1st)

o— " - — = " Table 5. Results of parameter for the Log-Normal
2 632 | 134 | 18745 6.75 | 009884 distribution(4th)
3 91.80 | 1.34 |193.45| 942 |0.9884 Frequency | a b X0 y0 Rsqr
5 130.15 | 1.34 | 198.26 | 12.95 | 0.9883 2 65.13 | 131 |20574] 729 |0.9860
10 188.27 | 1.35 |204.24 | 18.08 | 0.9881 3 9459 | 131 |211.20] 1032 | 0.9859
20 254.12 | 1.35 |210.07 | 23.89 | 0.9879 3 13412 | 131 | 21631 | 1434 | 0.9859
30 296.28 | 136 |212.59 | 27.67 | 0.9878 10 194.02 | 131 |222.25| 2039 | 0.9856
50 35539 | 1.36 |217.38 | 32.51 | 0.9877 20 261.80 | 1.31 |228.00 | 27.49 | 0.9854
70 399.55 | 1.35 |217.15 | 36.60 | 0.9840 30 305.26 | 1.32 |230.59 | 32.09 | 0.9853
80 41493 | 135 [222.19| 37.19 | 0.9877 50 366.18 | 131 | 23529 | 3820 | 0.9852
100 | 444.14 | 135 |223.75| 39.63 | 0.9876 70 412.07 | 132 | 23472 | 42.45 | 0.9819
200 | 54234 | 135 |229.69 | 47.62 | 0.9876 30 42758 | 131 | 240.01 | 4427 | 0.9852
300 | 60421 | 1.35 |232.60 | 52.55 | 0.9875 100 45762 | 131 |241.54 | 47.46 | 0.9851
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