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Comparative Analysis of regional and at-site frequency for the design rainfall
by Log-Pearson Type I Distribution
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Abstract

This study was conducted to compare the design rainfall derived by the at-site and
regional frequency analysis based on the regionalization of the precipitation. The
regional and at-site design rainfalls were calculated by Log-Pearson type I distribution
using Indirect Methods of Moments(WRC).

The regional and at-site analysis for the design rainfall were tested by Monte Carlo
simulation. Relative root-mean-square error(RRMSE), Relative bias(RBIAS) and Relative
reduction(RR) in RRMSE were computed and compared between design rainfalls
resulted from observed and simulated data using the regional and at-site analysis. It
was shown that the regional analysis procedure can substantially reduce the RRMSE,
RBIAS in comparison with those of at-site analysis. Consequently, optimal design
rainfalls following the regions and consecutive durations were derived by the regional
frequency analysis.
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Table. 1 Regional quantiles for the different return periods, consecutive durations and
regions in Log-Pearson Type Il distribution

Return . Consecutive duration (hr)
. Regional
period 1 3 6 12 24 36 72
1 52.5 90.5 134.4 190.8 246.6 280.2 307.3
i 48.6 88.5 128.0 179.4 235.6 278.8 306.0
10 m 53.7 96.5 130.5 169.6 211.4 235.5 256.9
I\ 41.5 71.1 99.0 1389 176.7 191.7 200.3
\i 53.7 103.5 148.1 195.2 250.5 283.6 301.1
1 68.6 122.1 184.0 265.0 349.6 408.6 453.8
i 66.4 120.6 175.4 254.0 3422 4129 453.3
50 )i 71.9 127.2 172.8 226.2 2914 330.2 362.9
\ 53.8 92.2 129.1 188.0 237.3 254.8 261.7
\4 70.1 138.5 199.6 264.7 354.0 402.7 4253
I 75.6 136.8 207.0 298.7 396.6 468.9 522.7
¢ 745 135.2 197.5 289.7 393.3 477.9 523.5
100 m 79.9 140.2 190.7 250.5 327.4 373.8 4119
v 58.9 101.4 1421 209.9 263.8 282.0 287.5
\4 77.1 153.6 221.8 295.2 401.3 456.8 481.0
1 82.7 152.5 2315 334.0 4459 532.8 595.7
I 83.1 150.5 220.8 328.2 448.1 548.2 598.5
200 m 88.1 153.1 208.8 275.0 364.7 419.6 463.4
v 64.1 110.7 155.3 232.6 291.0 309.6 3134
\4 84.3 168.9 2442 326.5 450.8 513.1 538.6
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Fig. 1 Comparison of the regional quantiles for the consecutive durations of 24 and 72
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