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Abstract

According to 5th IPCC Climate Change Report, there is a very high likelihood that the frequency and intensity of extreme rainfall
events will increase. In reality, flood damage has increased, and it is necessary to estimate the future probabilistic design rainfall amount
that climate change is reflected. In this study, the future probabilistic design precipitation amount is estimated by analyzing trends of
future annual maximum daily rainfall derived by RCP 8.5 scenarios and using the scale-invariance technique. In the first step, after
reviewing the time-scale characteristics of annual maximum rainfall amounts for each duration observed from 60 sites operating in
Korea Meterological Administration, the feasibility of the scale-invariance technique are examined using annual daily maximum
rainfall time series simulated under the present climate condition. Then future probabilistic design rainfall amounts for several durations
reflecting the effects of climate change are estimated by applying future annual maximum daily rainfall time series in the IDF curve
equation derived by scale-invariance properties. It is shown that the increasing trend on the probabilistic design rainfall amount has
resulted on most sites, but the decreasing trend in some regions has been projected.
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Station Name Change rate (mm/year) Station Name Change rate (mm/year)
Sokcho 0.3379 [-0.3417 to 1.0175] Jinju 0.2407 [-0.2031 to 0.6844]
Dawgwallyeong 0.5908 [-0.7916 to 1.9733] Ganghwa 0.5653 [-0.1365 to 1.2672]
Chuncheon 0.1463 [-0.2883 to 0.5810] Yangpyeong 0.3793 [-0.1678 to 0.9265]
Gangneung 0.9519 [-0.1611 to 2.0649] Icheon -0.1157 [-0.6646 to 0.4333]
Seoul 0.4485 [-0.0339 t0 0.9310] Hongcheon 0.3623 [-0.0505 to 0.7752]
Incheon 0.1391 [-0.3788 to 0.6569] Jecheon -0.1975 [-0.6697 to 0.2748]
Wonju 0.1498 [-0.3715 t0 0.6711] Boeun 0.1236 [-0.6621 to 0.9092]
Ulleung-do -0.0314 [-0.2764 to 0.2137] Cheonan -0.0761 [-0.6152 to 0.4630]
Suwon 0.2211 [-0.3812 to 0.8235] Boryeong 0.0635 [-0.6123 to 0.7393]
Chungju -0.0991 [-0.6187 to 0.4206] Buyeo -0.0870 [-0.7628 to 0.5888]
Seosan -0.0200 [-0.5856 to 0.5456] Geumsan -0.0186 [-0.4110 to 0.3739]
Uljin 0.0651 [-0.2260 to 0.3562] Buan -0.0308 [-0.3518 to 0.2902]
Cheongju -0.0132 [-0.5331 to 0.5067] Imsil 0.2212 [-0.1657 to 0.6080]
Daejeon 0.0751 [-0.4695 to 0.6197] Jeongeup 0.0655 [-0.2239 to 0.3548]
Chupungnyeong 0.1997 [-0.3363 to 0.7356] Namwon 0.0792 [-0.2213 to 0.3798]
Andong -0.0078 [-0.2190 to 0.2033] Jangheung 0.4024 [-0.5247 to 1.3295]
Pohang -0.1653 [-0.8712 to 0.5405] Haenam -0.0298 [-0.9236 to 0.8640]
Gunsan 0.2083 [-0.4256 to 0.8421] Gogeung 0.4773 [-0.3204 to 1.2751]
Daegu 0.0684 [-0.2994 to 0.4361] Yeongju -0.1910 [-0.7421 to 0.3602]
Jeonju 0.1989 [-0.1818 to 0.5797] Mungyeong 0.0166 [-0.2225 to 0.2557]
Ulsan 0.2808 [-0.2340 to 0.7956] Yeongdeok 0.2035 [-0.2254 to 0.6324]
Gwangju 0.2021 [-0.4403 to 0.8445] Uiseong -0.1634 [-0.5092 to 0.1825]
Busan 0.6310 [-0.0063 to 1.2683] Gumi 0.1234 [-0.2306 to 0.4774]
Tongyeong 0.4104 [ 0.0679 to 0.7528] Yeongcheon 0.0400 [-0.1955 to 0.2755]
Mokpo 0.0512 [-0.5601 to 0.6624] Geochang 0.0325 [-0.4025 to 0.4674]
Yeosu 0.2546 [-0.1015 to 0.6106] Hapcheon 0.2023 [-0.2748 to 0.6794]
Wando 0.2833 [-0.4327 to 0.9994] Miryang 0.2746 [-0.0722 to 0.6213]
Jeju -0.0195 [-0.4760 to 0.4370] Sancheong -0.0296 [-0.6493 to 0.5900]
Seongsan 0.1978 [-0.3693 to 0.7649] Geoje 0.5625 [-0.0573 to 1.1822]
Seogwipo 0.4200 [-0.2686 to 1.1085] Nambhae 0.2740 [-0.4878 to 1.0359]
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Fig. 6. Projection of future coefficient of variation under RCP 8.5
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Fig. 7. Future IDF curves of Gangneung station
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Fig. 9. Spatial distribution of the rate of increase of probability precipitation with 1-hr duration
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