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Comparative Analysis of Regional and At-site Analysis for the Design
Rainfall by Gamma and Non-Gamma Family (I )
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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.

The optimal regionalization of the precipitation data were classified by the above mentioned regionalization
for all over the regions except Jeju and Ulleung islands in Korea. Design rainfalls following the consecutive
duration were derived by the regional analysis using the observed and simulated data resulted from Monte
Carlo techniques. Relative root mean square error (RRMSE), relative bias (RBIAS) and relative reduction
(RR) in RRMSE for the design rainfall were computed and compared between the regional and at-site
frequency analysis. It has shown that the regional frequency analysis procedure can substantially more reduce
the RRMSE, RBIAS and RR in RRMSE than those of at-site analysis in the prediction of design rainfall.

Consequently, optimal design rainfalls following the classified regions and consecutive durations were
derived by the regional frequency analysis using Generalized extreme value distribution which was identified
to be more optimal one than the other applied distributions. Diagrams for the design rainfall derived by the
regional frequency analysis using L-moments were drawn according to the regions and consecutive durations
by GIS techniques.

Keywords : L-moment, LH-moment, Monte Carlo simulation, Regional frequency analysis, Design rainfall,
GIS techniques
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Table 1 Design rainfall following the return period for 24-h consecutive duration of LP3 and GEV distri-

bution by regional frequency analysis using different methods for parameters (Unit : mm)
Distribution & i
Parameter | Region Station Retum period
estimation 5 10 20 50 100 200 500
I Seoul 203.2 246.6 290.1 396 396.6 4459 5147
LP3 & Jif Wonju 193.0 2356 2798 3422 393.3 4481 521.2
MM 1l Cheongju 1771 2114 2455 2914 3274 364.7 4164
v Daegu 150.0 176.7 202.8 2373 2638 2910 3280
\ Namhae 207.0 2505 294.3 3540 401.3 4508 520.0
i Seoul 203.1 2539 309.9 394.6 4685 5525 6815
GEV & 1 Wonju : 189.9 2295 269.4 3239 367.2 4123 475.2
L-moments i} Cheongiu 176.8 212.8 2494 3003 341.1 384.3 452
)\ Daegu 1524 1830 2144 2582 293.6 3311 3843
\ Namhae 206.5 252.7 30L5 37 430.1 493.7 586.7
I Seoul 204.3 2549 309.8 391.2 461.0 5389 656.5
GEV & 1 Won'u : 191.0 2292 266.5 3158 36535 3017 4430
LI-moments i Cheongju 175.6 2115 2485 300.6 30 388.3 4532
N Daegu 15L.5 1820 2136 2582 2046 3336 389.6
\i Namhae 204.7 251.0 0.5 3730 4345 5024 603.6
1 Seoul 205.6 256.6 310.7 389.6 4558 5286 636.2
GEV & i Wonju : 190.3 2285 266.3 3170 356.3 396.6 451.6
L2-moments il Cheongju 175.2 2110 248.2 301.2 47 3916 4594
v Daegu 151.6 182.1 2136 2581 204.2 332.8 3882
\i Namhae 206.0 2524 3013 3715 4297 4931 585.7
I Seoul 206.5 257.8 3117 3889 452.7 522.0 622.8
GEV & il Wonju : 189.1 226.8 265.3 3183 360.8 4054 4683
L3-moments 1 Cheongiju 1749 2105 2479 3015 3458 3939 464.0
v Daegu 151.6 182.1 2137 268.0 204.1 3327 387.9
A Namhae 207.1 234.1 3025 3704 4256 4844 5684
I Seoul 207.0 2589 3127 | 3886 450.7 517.3 613.0
GEV & I Wonju : 187.9 2246 2633 3189 365.1 4154 4889
L4-moments il Cheongju 1747 2102 476 3015 3464 395.3 4669
N Daegu 151.5 1819 2135 258.1 2045 3336 389.7
\ Namhae 2079 2554 303.6 3700 4229 4784 556.3
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Fig. 2 Regional frequency analysis procedure by Gamma and Non-Gamma Family using Monte Carlo simulation
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bution using L3-Moments at region II
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bution using L4-Moments at region I
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Table 2 Relative reduction(%) in RRMSE by regional and at-site frequency amalysis for 12-h consecutive
duration of GEV distribution using L-Moments

Sgru%‘ﬁat;ge Region Qs Qo Q Qs Q0 Qo Qs
I 3.36 18.89 33.10 46,80 53.92 59.30 64.91

Il 6.79 16.65 21.79 40.01 46.90 52.24 57.85

20 il 428 19.50 3459 50.03 58.24 64.35 70.35
IV 490 1953 33.55 47 40 54.71 60.24 65.90

\' 7.25 2011 33.44 4741 55.06 60,90 66.85

1 357 19.14 3344 46.56 52.97 57.58 62.18

1l 6.78 . 16,51 271,74 39.49 45,66 50.19 54.68

40 1 391 19.76 35.22 50.34 58.04 63.54 68.74
v 430 19.06 33.32 46.98 53.79 58.69 63.43

\Y 6.90 19.96 33.56 4731 54 42 59.58 64.59

1 469 20.31 34.50 47.08 53.04 57.18 61,17

1 7.09 17.17 28.62 40.26 46.24 50,51 54.68

60 i 395 19.77 35.29 50.33 57.86 63.17 68.06
v 5.49 19.96 MUl 47 49 54,03 58.64 62.97

\% 8.09 21.04 34.34 47 47 54,12 58.87 63.42

1 5.04 20.70 34.89 47.26 52.86 56.61 60.06

Il 7.59 1799 29.54 4126 47.14 51.21 54.96

100 itk 475 2055 3592 50.60 57.85 62.39 67.43
v 5.14 19.97 3442 4785 54.24 58.57 62.41

\'% 7.95 20.94 34.29 47.21 53.74 58.27 62.47
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Fig. 9 Comparisen of relative efficiency for 24-h consecutive duration in region I
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