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A Practical Approach Determining an IDF formula with Limited
Rainfall -Duration Data Availability

g 7] |
Seong, Kee Won

Abstract

In order to aid the derivation of the IDF relationship for a station with insufficient duration-rainfall
data, an approach to derive a simple and practical IDF formula is presented. The IDF formula is
described simply by the term of the two parameters and a design frequency. The model parameters
were estimated from a statistical technique based on the normal distribution of transformed rainfall
intensities. In order to give the transformed data, both the Kruskal-Wallis statistic and the Manly
transformation of duration—rainfall data were adopted. With the methods, the proposed IDF formula
becomes a simpler model that compares well with conventional form. In addition, it allows avoiding an
exceptional condition of the higher rainfall intensity for longer duration. The performance of the
proposed formula was evaluated by using the limited rainfall data for short duration from two gauge
stations. The result showed that the IDF formula developed in this work was an effective tool,
providing a reliable relationship between the intensity and duration even though insufficient data are
only available.

keywords : Intensity—duration—<requency IDF), Manly transformation, normal distribution
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Table 1. Mean Values of Rainfall Intensities for Each Durations

Sancheong Y oungcheon
duration
(minute) record amount average record amount average
(year) (mm/ hr) (year) (mm/ hr)
10 12 69.75 12 75.50
20 12 53.75 12 62.88
30 28 47.33 29 44.83
40 12 41.19 12 46.94
50 12 36.70 12 41.75
60 28 37.33 29 33.38
90 28 31.89 29 25.90
120 28 27.92 29 21.62
180 28 23.60 29 17.35
240 28 20.45 29 14.90
360 28 17.09 29 11.66
540 28 13.94 29 9.23
1207 1207
100 100 [
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Fig. 1. Box Plot of Raw Intensities for Sancheong Fig. 2. Box Plot of Raw Intensities for Youngcheon
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Table 2. Estimated Values of Parameters by Minimizing Kruskal-Wallis Statistic

Sancheong Y oungcheon
number of data (N) 272 280
0 0.105 0.082
n 0.463 0.586
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Fig. 3. Box Plot of Converted Intensities for
Sancheong Station after Minimizing the
Kruskal-Wallis Statistic
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Fig. 4. Box Plot of Converted Intensities for
Youngcheon Station after Minimizing
the Kruskal-Wallis Statistic

Table 3. Test of Normality after Manly Transformation

Sancheong Y oungcheon
Manly transform coefficient \ —0.03 —0.02
skewness coefficient —0.12 —0.09

Lilliefors statistic (for 5% level)

0.038 (< 0.054

0.043 (K 0.053)
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unexpected values (MOCT, 2000)
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Fig. 9. IDF Curves of Sancheong for Selected
Return Period (T=2, 5, 10 and 20 years)
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Fig. 10. IDF Curves of Youngcheon for Selected
Return Period (T=2, 5, 10 and 20 years)
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