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Abstract

Hydraulic structures such as dams or levees are facilities that store or discharge water for agricultural use
and protect the lives, properties and agricultural lands of people in downstream city during flood and drought
conditions. Although it is critical to evaluate maximum daily rainfall data over time for hydrological design,
the limited evaluation of the rainfall data has caused repeated flood damage in Korea. In this study, a series
of annual maximum daily precipitation were computed on the five selected rainfall stations where reliable
long-term rainfall data were available. Then, the L-moment method was used to compute the values of
the parameters in the probability distribution which was selected based on the 3-parameter probability
distributions. The stochastic rainfall data were then estimated for each frequency and tested by reliability
analyses with predetermined probability distribution.
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Station Duration of observed Mean(E) Standard Coefficient Coefficient Coefficient
data (yrs) (mm/day) | deviation (S) | of skewness(C,) | of variation(Cy) | of kurtosis(Cy)
Chungju 1973~2014 118,64 48,50 1,252 0,409 3.809
Cheongju 1967~2014 115,51 38.51 1,119 0.333 3,609
Chupung—reong 1961~2014 103,50 36.16 1,060 0.349 3.898
Jecheon 1973~2014 133,56 54.94 0.863 0.411 3,157
Boeun 1973~2014 118.20 50.58 1,752 0.428 5.933
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Table 2. Test for independence, homogeneity and outliers of observed annual maximum daily rainfalls

Wald—Wolfowitz s test Mann—Whitney s‘ test Grubbs and beck test
Station for Independence for Homogeneity
U Ue/2 Test zZ /2 Test Ky X, Xy Test
Chungju 1,194 O -1.17 O 2,700 39.8 305.8 ©)
Cheongju —1.257 O -2.23 O 2.752 441 285.4 ©)
Chuigg_re 0.543 1,96 0 -1.19 1,96 O 2,797 36.0 276.6 o
Jecheon 1,846 O —-1,66 O 2,700 40,1 378.1 ©)
Boeun 1,087 ©) -1,13 O 2,700 36.2 354.4 ©
u . W—W test statistic
Z . M—W test statistic
Uyjay Zojr - Standardized normal deviate corresponding to a probability of exceedance o/2
O : Accept at a 5% level of significance
O : Accept at a 10% level of significance
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Figure 1. Identification of distributions by L-skewness and L-kurtosis
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Table 3. Parameters for GEV distribution using RCP 85 scenario
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Parameters for GEV distribution
Station Duration of observed data
3 o I
1973-2014 94,5268 32,4639 —-0,1447
. 1973-2040 91,6483 35,9427 —-0.0797
Chungju
1973-2070 88,4634 32,2524 —-0.0685
1973-2100 86,9784 32.5605 —-0.0503
1967-2014 96,5047 27.7386 —-0.0991
. 1967-2040 91,3129 30,4663 -0.0382
Cheongju
1967-2070 86.5674 26,7990 —-0.0999
1967-2100 85,2409 28.9268 -0,1372
1961-2014 86,7886 28.8258 —-0.0024
Chupung— 1961-2040 82,2259 33.0964 —-0,1938
reong 1961-2070 80,7054 32,9871 —-0,1306
1961-2100 78,7905 30,1935 -0,2024
1973-2014 107,3103 42,9755 -0,0328
1973-2040 102,3654 41,7770 —-0.0049
Jecheon
1973-2070 94,4501 36,0967 —-0.0541
1973-2100 91,4018 35,2153 —-0.1401
1973-2014 93.4930 30,0713 -0.2003
B 1973-2040 87.3892 31,9783 -0.1078
n
et 1973-2070 83,7856 29,6255 01170
1973-2100 81,7155 29.6846 -0,1307
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