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Non—stationary Intensity—Duration—Frequency Curves & Design Flood for Drainage System Design
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Abstract

The design approach of the drainage system has limitation not to consider the extreme
rainfall condition of which I-D-F curve is non—stationary by climate change and variability.
Therefore, the assumption that the I-D-F curve is stationary to design drainage system maybe
not available in the climate change, because climate change has changed the characteristics of
extremes rainfall event to be non-—stationary. In this paper, design rainfall by rainfall duration
and non—stationary I-D-F curve are derived by the conditional GEV distribution. Furthermore, the
effect of design flood discharge with increase of rainfall intensity was analyzed by distributed
rainfall-runoff model, S-RAT. Although there are some difference by rainfall duration, the
traditional [-D-F curves underestimates the extreme rainfall events for high—frequency rainfall
condition. As a result, this paper suggests that traditional |-D—F curves could not be suitable
for the design of drainage system under climate change condition.
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<Figure 2> Grid of climate change scenario and location of weather station
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<Table 1> Information of weather station used in this Study

2EA Code 5L 9 A< dT J|2t
146 = 25-24-07 127-23-49 1961~2014
168 (GRS 34-44-20 127-44-27 1961~2014
244 a4l 35-36-43 127-17-09 1973~2014
245 i 35-33-46 126-51-57 1973~2014
247 =& 35-24-31 127-23-29 1973~2014
256 = 35-01-12 127-22-08 1973~2014
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<Figure 5(a)> Comparison of Frequency Analysis (Jeonju)
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<Figure 5(b)> Comparison of Frequency Analysis (Yeosu)
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<Figure 5(d)> Comparison of Frequency Analysis (Jeongeup)
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<Table 3> Input parameters to the S-RAT model
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