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Abstract

This research evaluated the change in rainfall quantile during S1, S2, and S3 by using Representative Concentration Pathways (RCP)
4.5 climate scenario HadGEM3-RA Regional Climate Model (RCM) produced by downscaling and bias correlation compared to the
past standard observation data S0. Also, the maximum flood peak volume and flood area were calculated by using the urban runoff
model and the impact of climate change was analyzed in each period. For this purpose, Gumbel distribution was used as an appropriate
model based on the method of maximum likelihood. As a result, in the case of the 10 year-frequency which is the design of most urban
drainage facilities, the rainfall quantile is in increased about 10% if we assume 50 years from now with the 3™ quarter value and about
20% if we assume 70 years from now. This result implies that the installed urban drainage facility based on the currently set design
flood volume cannot be met the design criteria in the future. Therefore, it is necessary to reflect future climate conditions to current
urban drainage facilities.
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Drainage basin Sub-drainage basin area (ha) Sub-drainage basin area (ha)
Naeja 121.84 Kyungbokkung 110.96
Singyo 85.75 Samcheong 114.42
Hyoja drainage basin Hyoja 81.14 Jongno 14.79
Subtotal 288.73 Subtotal 240.17
Total 528.90
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Table 2. Estimated parameter
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Model Data period Location parameter Scale parameter
SO (observed) 1961~2016 140.22 57.69
S1 2017~2046 108.90 90.47
S2 2047~2076 175.30 121.23
S3 2077~2100 157.10 106.14
Table 3. Estimated rainfall quantiles
. Gumbel
Reug:: ; (;rlOd Duration Annual rainfall quantiles (mm) Rate of change (%)
SO S1 S2 S3 S1 S2 S3
24 hr 270.0 312.5 378.9 360.6
10 1 hr 71.8 83.0 100.7 95.8 1572 140,31 133.54
2 hr 95.8 110.9 134.4 127.9
3 hr 113.5 131.3 159.2 151.5
24 hr 336.0 416.0 482.4 464.1
1 hr 89.3 110.5 128.2 1233
30 123.79 143.55 138.11
2 hr 119.2 147.6 171.2 164.7
3 hr 141.2 174.8 202.7 195.0
24 hr 365.3 461.9 528.3 510.0
50 1 hr 97.1 122.7 140.4 135.5 126.44 144,61 139.60
2 hr 129.6 163.9 187.4 180.9
3 hr 153.5 194.1 222.0 2143
24 hr 405.6 525.1 591.5 573.2
1 hr 107.8 139.5 157.2 152.3
100 129.46 145.83 141.32
2 hr 143.9 186.3 209.9 203.4
3hr 170.4 220.6 248.5 240.8
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Table 4. The maximum flood peak volume in the basin outlet and future rate of change in each period
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Return period | Duration Peak discharge (m*/sec) Rate of change (%)
(year) (min) S0 S1 S2 S3 S1 S2 S3
60 82.043 88.89 96.614 94.903 108.35 117.76 115.67
10 120 85.519 92.15 98.794 94.308 107.75 115.52 110.28
180 78.181 85.245 95.266 90.909 109.04 121.85 116.28
60 94.899 99.858 104.351 104.568 105.23 109.96 110.19
30 120 94.934 101.295 104.176 104.53 106.70 109.74 110.11
180 91.184 98.473 102.967 102.017 107.99 112.92 111.88
60 94.961 102.958 107.194 106.017 108.42 112.88 111.64
50 120 97.683 104.368 108.445 105.96 106.84 111.02 108.47
180 93.931 101.933 105.794 103.009 108.52 112.63 109.66
60 99.072 108.025 111.193 109.428 109.04 112.23 110.45
100 120 100.719 107.054 111.002 110.367 106.29 110.21 109.58
180 94.724 103.967 108.815 108.101 109.76 114.88 114.12
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Fig. 5. The distribution of the rate of change in the flood peak volume in each period in the 120 minute duration
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