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Storm Pattern Characteristics and Design Storm Distribution of 24-
hour Duration at the Lienhuachih Area of Central Taiwan

Hui-sheng Lu'?

{ Summary ]

It is difficult to estimate stormflow hydrographs with hydrologic simulation models for upstream
watersheds of Taiwan due to lack of hyetogaphs. In this study, analyses of storm pattern characteristics
and establishment of design storm distribution were carried out with rainfall records of the Lienhuachih
weather station at the Shuilichi upstream watershed of central Taiwan. The results showed that
hyetographs of 24-h duration at Lienhuachih were mostly middle peak type of storm pattern with 15-h
time to rainfall peak and 19% rainfall peak ratio. The design storm distributions of 24-h duration were
also established by using Huff's, allocation, and ranking methods. Based on error analyses, the ranking
method showed good results for solving the design storm distribution of 24-h duration at this area.
Meanwhile, the empirical equations of exponential type to estimate design storm distribution of 24-h
duration were established from the data of ranking method. '
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Table 1. Storm pattern characteristics of 24-h
duration at Lienhuachih (1982-1996)

. Rainfall Time to
Date Rainfall .
eak(mm rainfall

MDYy mm)  Peal ("/3) peak (%)
5/30/82 240.0 57.0(23.8) 583
6/03/83 182.0 395217 62.5
6/03/84 233.5 63.5(27.2) 54.2
8/22/85 303.5 350(11.5%) 79.2
5/14/86 1235 39.5(32.0) 41.7
21187 185.0 34.0(18.4) 292
8/13/38 181.0 32.5(18.0y 417
9/12/89 451.0 60.0(13.3) 66,7
8/19/90 713.0 110.0 (15.4) 375
6/23/91 117.0 12.5¢(10.7) 50.0
8/30/92 2155 28.5(13.2) 70.8
5/26/93 121.0 27.0(22.3) 91.7
8/31/94 260.5 85.0(32.6) 75.0
6/09/95 159.0 20.5(12.9) 54.2
7/31/96 526.5 63.0(12.0) 54.2
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Fig. 1. Maximum hyetograph of 24-h duration at the Lienhuachih area of central Taiwan (1982-

1996).
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Table 2. Design storm distributions of 24-h
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ing methods at the Lienhuachih area of cent-
ral Taiwan
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5 2.01 1.58 097
6 345 2.63 1.27
7 441 3.15 1.76
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Fig. 2. Design storm distributions of 24-h
durations using Huff s, allocation, and rank-
ing methods at the Lienhuachih area of cent-
ral Taiwn.
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Table 3. Error analyses of design storm distr-
ibution of 24-h duration at the Lienhuachih
area of central Taiwan

Meanofestimate  Emorofrainfall  Errorof timeto

Method ey peak rainfall peak
(MEE) (ERP) (ETP)
Huff 4.568 0.569 0.142
Allocation 5963 0384 0.144
Ranking 5.802 0352 0.142
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Table 4. Comparison of design storm distrib-
utions of 24-h duration using the ranking
method and empirical equations at the Lien-
huachih area of central Taiwan

Time Design storm distribution (%6}
{h) Ranking method  Empirical equations
1 0.16 0.21
2 0.22 0.29
3 0.53 0.40
4 0.69 0.55
5 0.97 0.76
6 1.27 1.04
7 1.76 1.43
3 2.14 1.96
9 2.77 2.69
10 3.39 370
11 475 5.09
12 6.49 7.00
13 8.59 9.61
14 14.00 1321
15 15.00 18.16
16 10.94 11.92
17 7.25 7.82
18 5.58 5.14
19 4.23 3.37
20 2.54 2.21
21 1.57 1.45
22 0.79 0.95
23 0.30 0.63
24 0.07 0.41
20
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— 161

£ 1
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Fig. 3. Comparison of design storm distri-

butions of 24-h durations using ranking

method (O) and empirical equations (—) at

the Lienhuachih area of central Taiwan.
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