Estimation of Design Rainfall by the Regional Frequency Analysis
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Abstract
This study was conducted to derive the regional design rainfall by the regional frequency
analysis based on the regionalization of the precipitation.
Using the L-moment ratios and Kolmogorov-Smirnov test, the underlying regional
probability distribution was identified to be the Generalized extreme value distribution
among applied distributions. regional and at-site parameters of the Generalized extreme
value distribution were estimated by the method of L-moment.
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 with those resulting from at-site
Monte Carlo simulation. All show that the regional analysis procedure can substantially
" reduce the RRMSE, RBIAS and RR in RRMSE in the prediction of design rainfall.
Consequently, optimal design rainfalls following the regions and consecutive durations were
derived by the regional frequency analysis.
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Fig.l. Comparison of regional and at-site Fig.2. Comparison of the regional quantiles
procedures for 24-hr consecutive for the consecutive durations of 24 hr
duration in region V of 5 regions
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Table 1. Regional quantiles for the different return periods, consecutive durations
and regions in GEV distribution

Return C(:jnse(a.ltive Region I Region I Region III Region IV Region V
; uration

period (hr) () () () () ()
1 54.9 50.2 53.3 41.8 56.0

3 94.1 876 96.4 75.4 106.7

6 1383 130.9 130.8 1035 150.5

10 12 191.0 1839 172.1 142.9 201.1
24 2539 2205 212.8 183.0 2527

36 2875 268.0 236.2 1985 291.7

43 3138 284.4 2549 2086 300.8

72 349.7 326.3 275.6 226.1 322.8

1 74.0 68.2 70.3 55.1 76.8

3 131.6 114.2 132.5 104.7 145.8

6 196.8 1742 183.6 146.6 208.7

50 12 276.8 251.2 243.9 2026 282.5
24 394.6 3239 300.3 258.2 371.7

36 455.2 3829 340.6 281.4 4349

438 491.8 407.1 367.0 208.1 4449

72 545.5 4595 3935 3183 4674

1 82.6 765 715 60.9 86.5

3 1495 125.2 1489 1187 163.1

6 225.3 1925 208.6 167.7 2349

100 12 3189 280.7 2779 231.3 320.1
24 4685 3672 341.1 2936 430.1

36 545.2 4359 391.0 320.7 505.8

48 585.4 4634 420.7 3412 515.0

72 647.3 519.1 449.7 3615 535.2

1 91.5 85.1 84.7 66.7 96.7

3 168.7 136.0 165.9 133.8 180.8

6 256.3 2109 235.2 190.8 262.0

200 12 364.8 3107 314.1 262.0 359.5
24 552.5 412.3 384.3 3311 493.7

36 6489 917 4452 362.4 583.7

48 691.8 5223 4785 387.4 591.1

72 762.3 5804 509.7 407.2 607.1
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