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ABSTRACT

According to the statistics’ properties of rainfall event, several new concepts for design
hyetographs of twenty-four hours duration were constructed in this study. Consequently,
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various impartial evaluation methods were also developed to have a better understanding of
characteristics of design hyetographs. The primary conclusions may be stated as follows:

Three new probability-based design hyetographs (namely, PAR pattern, NOR pattern
and LNOR rainfall pattern) were constructed. Those newly developed rainfall hyetographs
can keep away from the linear fitness from which the existing rainfall hyetographs were
derived. The weighting times for all design hyetographs resembled each other. The HUFF and
PILG patterns had an undulate shape; therefore, their time to peak was difficult to estimate.
Moreover, the rainfall peak of these two methods were pretty underestimated compared with
actual rainfall events. The design hyetographs except for HUFF and PILG methods had a
single peak triangular shape not only wiht a larger rainfall peak and but also with consistency
of time to peak.

Due to the diversity of the characteristics parameters for the actual rainfall events, the ’
mean of sum of aquare error’ for the rainfall hyetographs are all with large amounts and with
the approximately same values. The so-called Yepresentative rainfall hyetograph’ can not
proposed easily even thought the hyetographs with the least Inean of sum of square error’ was
chosen. Therefore, an objective evaluation metbod is needed.

The Ranking-percents of rainfall peak for LNOR patterns reached up to 96 94 and were
the highest rankings among those rainfall patterns. Except for LNOR, the Ranking-percents of
the rainfall peak for other patterns were generally less than 50 94 . Furthermore, the design
rainfall peak for three pattern, Huff, PILG and YEN, were highly underestimated compared to
those for actual rainfall events. For example, the design rainfall peak for YEN pattern only
had one third of actual rainfall event peak.

A new method named Mean deviate percentage’ is used to evaluate the peak intensity
and time to peak together. On the whole, the PAR pattern has the least deviations, and those
resulting from NOR and MAM follow. In contrast, the design hyetographs obtained from the
traditional methods such as Huff and PILG have larger deviations. In a word, all the
hyetographs designed in this study performed well and stably with various evaluations.
Keywords : Design rainfall hyetograph, Statistical properties, Ranking-percents evaluation,
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