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Estimation of Design Rainfall by the Regional Frequency Analysis

using Higher Probability Weighted Moments and GIS Techniques (IIT)
- On the Method of LH-moments and GIS Techniques -

o & F - E AN -F AN A E TN G "

i) (<)

Lee, Soon Hyuk - Park, Jong Hwa - Ryoo, Kyong Sik « Jee, Ho Keun - Shin, Yong Hee

Abstract

This study was conducted to derive the regional design rainfall by the regional frequency analysis based
on the regionalization of the precipitation suggested by the first report of this project. According to the
regions and consecutive durations, optimal design rainfalls were derived by the regional frequency analysis
for L-moment in the second report of this project.

Using the LH-moment ratios and Kolmogorov-Smirnov test, the optimal regional probability distribution
was identified to be the Generalized extreme value (GEV) distribution among applied distributions. regional
and at-site parameters of the GEV distribution were estimated by the linear combination of the higher
probability weighted moments, LH-moment.

Design rainfall using LH-moments following the consecutive duration were derived by the regional and
at-site 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 in the regional and at-site frequency analysis.

Consequently, it was shown that the regional analysis can substantially more reduce the RRMSE, RBIAS
and RR in RRMSE than at-site analysis in the prediction of design rainfall. Relative efficiency (RE) for an
optimal order of L-moments was also computed by the methods of L, L1, L2, L3 and L4-moments for GEV
distribution.

It was found that the method of L-moments is more effective than the others for getting optimal design
rainfall according to the regions and consecutive durations in the regional frequency analysis.
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Diagrams for the design rainfall derived by the regional frequency analysis using L-moments were drawn
rainfall map

according to the regions and consecutive durations by GIS techniques.
Keywords : LH-moment, GEV distribution, RRMSE, RBIAS, RE, Regional frequency analysis, GIS, Design
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Table 1 Relative reduction(%) in RRMSE by regional and at-site frequency analysis for 24-hour consecutive
duration of GEV distribution using L1-Moments

Simulated sample size|  Region Qs o @ Qs Qo oo @00
1 8.87 19.95 32.27 4579 53.26 59.15 65.55

il 1.28 7.60 15.17 2244 25.01 26.00 26.23

20 111 5.60 15.31 26.95 4047 4791 53.50 59.15
v 0.58 9.46 19.28 30.14 36.13 40.92 46.34

\ 2.56 1156 21.39 32.69 3897 43.83 4893

1 6.72 19.12 32.70 46.43 53.23 58.10 62.98

11 211 501 13.14 19.27 19.97 18.84 15.94

40 il 3.44 1417 26.30 39.01 4512 4911 52.50
v 3.00 742 18.30 28.32 32.59 35.32 37.83

\Y 1.62 7.84 17.74 2799 32.78 35.71 38.01

I 7.28 19.92 33.64 4722 53.73 58.25 62.64

il 3.86 4.32 13.41 1951 19.61 17.74 13.77

60 111 2.38 13.23 25.58 38.27 44.16 47.80 50.67
v 493 545 15.96 24.90 28.29 30.03 31.29

\Y 1.79 8.24 18.26 2763 31.61 33.68 34.85

I 6.90 19.74 34.12 48.17 5473 59.11 63.07

I 6.44 2.94 14.03 21.38 21.30 18.68 1353

100 11 2.33 12.96 25.04 37.40 4298 46.30 48.71
vV 9.68 1.95 13.62 22.24 24.64 25.35 25.20

\ 3.93 5384 15.44 24.55 28.25 30.00 30.47

Table 2 Relative reduction(%) in RRMSE by regional and at-site frequency analysis for 24-hour consecutive
duration of GEV distribution using I4-Moments

Simulated sample size | Region Qs [ & 50 Q100 Qoo @500
I 0.99 6.58 14.99 28.52 37.98 46.00 54.92

11 32.02 24.64 22.56 17.75 16.75 20.61 32.59

20 111 435 403 11.82 23.92 32.28 39.20 46.73
v 83.30 99.72 120.99 76.42 4762 31.16 2043

\ 50.56 52.60 53.35 38.67 23.38 10.87 0.92

| 17.75 6.83 4.56 21.77 32.58 40.70 48.48

Jil 53.26 46.53 4572 40.65 4097 4940 7224

40 111 18.04 7.06 2.12 14.29 21.18 25.66 29.29
v 52.58 84.21 129.09 115.35 102.02 9797 100.44

Vv 7012 7378 80.68 72.02 60.23 52.46 4877

I 28.62 16.25 2.79 16.96 28.91 3755 45.36

11 68.22 60.05 60.69 56.95 56.90 05.59 90.72

60 111 29.10 16.85 6.62 6.57 13.46 17.43 19.74
v 67.17 10.92 78.80 61.28 46.43 43.36 49,48

\4 88.85 92.79 100.92 94.96 85.90 80.87 81.45

I 46.70 32.85 17.21 6.85 21.48 31.92 41.10

Il 93.09 86.70 86.31 75.60 70.37 75.22 9717

100 11 4518 32.19 21.01 571 2.34 6.73 8.58
v 91.04 44 87 21.94 21.50 12.16 14.08 26.58

\Y 17.12 23.38 33.44 29.57 21.78 17.77 21.38
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