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STUDY ON TWO-VARIATE GAMMA DISTRIBUTION
AND ITS ENGINEERING APPLICATION (4)

Synthesis of Short-Time Intense Rainfall Data Applying

Two-Variate Exponential Distribution Theory

By Masashi NacAao and Mutsumi KADOYA

Synopsis

In this paper, a statistical technique is developed to generate short-time intense rainfall data for
long-term at a point, in which the record period is only few years, on the basis of the long-term
data observed at an adjacent observatory. The technique is based on the theory of two-variate
exponential distribution. In this generation, the numerical table of conditional probability
prepared for the standardized two-variate exponential distribution is utilized. Moreover, as an
applied example of the data generated, the design flood discharge is estimated for an assigned return
period.
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Fig. 1 Curve fitting to the exponential distribution for 1-hour rainfall
depth at Kyoto (a) and Obata Basin (b).

3 —



. 4)

80 RAMKAMERE 14 5B (. 46
P 1-F =l
0.05 0.05-
|-F=€° N
004 004
\(/ I-F=¢”
0.03 003
0.02 002 \Xg
]
001 \ 00! \Q
. x&
° 0
3456789§'° 3 4 5 6 7 8 9 10
7
(a) (b)
Fig. 2 Curve fitting to the exponential distribution for 10-min rainfall
depth at Kyoto (a) and Obata Basin (b).
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Fig. 3 Conceptional illustrations of conditional probability density functions for
normal and exponential distributions.
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Fig. 4 Relation among F(%|£€), § and 7. (p=0.9)
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Table 1 Probability rainfall depths.

1-hour rainfall depth 10-min rainfall depth
Recurrence interval (mm) (mm)
(year)
Obata Basin Kyoto Obata Basin Kyoto
100 109.0 93.0 40.2 29.2
50 98.5 84.4 35.5 26.8
20 84.8 72.5 20.4 23.5
10 74.0 63. 6 24.6 21.0
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Fig. 7 Relation between ¢,. and r,,,, and
estimation of design flood discharge
in Shimokari River.

Fig. 8 Relation between ?,. and r,,,, and

extimation of design flood discharge
in Senjo River.
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Table 2 Peak discharge of flood for given recurrence interval.

Shimokari River Senjo River
Recurrence interval
(year) Tmp ?pe » Tmp Lpe »
(mm /hr) (min) (m3/sec) (mm/hr) (min) (m?/sec)
100 88.0 60.0 25.2 90.0 57.5 31.8
50 77.0 63.0 22,0 78.0 61.0 27.5
20 65.0 67.5 18.6 64.8 65.5 22.9
10 55.0 72.0 15.7 56.0 70.0 19.8
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