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Abstract

Since future climate scenarios indicate that extreme precipitation events will intensity, probable maximum precipitations (PMPs)
without being taken climate change into account are very likely to be underestimated. In this study future PMPs in accordance with the
variation of future rainfall are estimated. The hydro-meteorologic method is used to calculate PMPs. The orographic transposition factor
is applied in place of the conventional terrain impact factor which has been used in previous PMPs estimation reports. Future DADs are
indirectly obtained by using bias-correction and moving-averaged changing factor method based on daily precipitation projection under
KMA RCM (HEDGEM3-RA) RCP 8.5 climate change scenario. As a result, future PMPs were found to increase and the spatially-
averaged annual PMPs increase rate in 4-hour and 25 ki was projected to be 3 mm by 2045. In addition, the increased rate of future PMPs
is growing increasingly in the future, but it is thought that the uncertainty of estimating PMPs caused by future precipitation projections
is also increased in the distant future.
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Fig. 2. Location of selected weather stations
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Table 1. Scale and resolution of climate change scenarios
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Table 2. Observed maximum storm events

W
1 4 6 8 12 18 24 48 72
Area ((m )
25 R1999090904 | R1998080502 | R1998080502 | R1998080502 | R1998080502 | R 1998080502 | R2002082904 | R2002082904 | R2002082904 | R2002082904
100 R1999090904 | R1998080502 | R1998080502 | R1998080502 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904
225 R2002082904|R1998080502 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904
400 R2002082904|R1998080502 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904
900 R2002082904 | R1998080502 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904
2,025 R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904
4,900 R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R1981082808 | R 1981082808
10,000 R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R1981082808 | R 1981082808
19,600 R2002082904 | R2002082904 | R2002082904 | R2002082904 | R2002082904 | R 1981082808 | R2002082904 | R2002082904 | R1981082808 | R 1981082808
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Fig. 6. PMP maps obtained observed data
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Table 3. Grid—averaged values in historical PMPs

Duration (hr)

Area( m) 1 2 4 6 8 12 18 24 48 72
25 205.5 279.9 381.5 457.4 520.3 6243 721.4 754.4 899.9 1049.7
100 163.1 225.5 312.0 377.4 432.0 523.0 612.7 646.6 791.8 939.3
225 142.5 198.7 277.4 3373 387.5 471.6 556.9 590.8 734.7 880.2
400 129.5 181.7 2552 3114 358.7 438.2 520.4 554.2 696.8 840.7
900 113.1 160.1 2269 278.3 321.8 395.1 473.1 506.5 646.7 788.0

2,025 98.8 141.1 201.7 248.7 288.6 356.3 430.0 462.9 600.2 738.7
4,900 85.3 123.0 177.4 220.0 256.4 3183 387.6 419.7 553.4 688.5
10,000 75.8 110.0 160.0 199.3 233.0 290.6 356.5 387.8 518.4 650.6
19,600 67.7 99.1 145.1 181.6 212.9 266.7 329.4 359.9 487.4 616.8

Table 4. Standard deviations in historical PMPs

Duration (hr)

Area (ka) 1 2 4 6 8 12 18 24 48 72
25 28.8 36.5 473 56.2 64.1 78.0 65.5 71.3 89.6 106.0
100 22.8 28.9 37.9 454 52.2 64.6 59.7 66.2 86.6 105.1
225 19.9 253 333 40.1 46.3 57.8 56.8 63.5 85.1 104.6
400 18.1 23.0 30.4 36.7 42.6 53.5 54.9 61.7 84.0 104.3
900 159 20.2 26.7 32.4 37.8 48.0 52.4 59.3 82.5 103.7
2,025 13.9 17.7 23.4 28.6 33.6 43.1 50.0 57.0 80.8 103.0
4,900 12.1 15.3 20.4 25.0 29.5 38.3 475 54.5 79.0 102.1
10,000 10.8 13.7 18.2 22.4 26.6 34.9 45.6 52.6 717.5 101.2
19,600 9.7 12.3 16.4 20.2 24.1 31.9 438 50.8 76.0 100.2
o], 0]3=2002'd -2 H2HE ZEFS Bl E AR Gkl o 2ol 371 A3 3 E 2, ol AR EEREH AEE
750 FEA-Eo] A vEsk oM olel gk ALk Ay} v]aste] MR- 2 Uepd Ayjelt) &, 7|ad
ojr]el] FEFS F=U7] Wi o2 A = AT 204511 ] A EATE 24 A7 d FFH A 25 k] 745 33 314
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Table 5. Future PMPs change rate in 2045
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Duration (hr)
e ) 1 2 4 6 8 12 18 24 48 72
25 98.8 105.2 1123 117.1 120.8 126.1 1158 115.8 114.1 112.6
100 95.6 1023 109.8 114.8 118.6 124.1 117.4 117.0 1145 112.4
225 93.8 100.7 108.3 113.4 1173 123.0 118.4 117.8 1147 1123
400 92.6 99.5 107.3 1125 116.4 1222 119.1 118.3 114.8 112.2
900 90.9 97.9 105.9 111.1 1152 121.1 120.0 119.0 115.0 112.1
2,025 89.2 96.4 104.5 109.9 114.0 120.0 121.0 119.8 115.1 112.0
4,900 87.5 94.7 103.0 108.5 112.7 1189 122.1 120.6 1153 111.8
10,000 85.9 93.5 101.8 107.4 1117 1179 123.0 1213 1155 111.7
19,600 84.8 922 100.8 106.3 110.7 117.1 1239 122.0 115.6 111.6
Table 6. Future PMPs standard deviation change rate in 2045
e (m?;“amn @y 5 4 6 8 12 18 24 48 )
25 85.7 103.3 1252 137.2 144.7 154.1 193.3 186.8 1773 174.7
100 80.8 99.0 122.0 134.7 142.6 152.5 189.7 181.1 167.2 162.1
225 78.8 972 120.7 133.8 142.0 151.9 187.4 177.8 161.5 155.1
400 77.8 96.3 120.1 133.4 141.7 1517 185.7 175.5 157.7 150.3
900 76.9 95.5 119.6 1333 141.7 1517 1833 1723 152.6 144.1
2,025 76.5 95.1 119.6 1335 142.1 151.9 181.1 169.4 147.9 138.4
4,900 76.6 953 120.1 1343 142.9 1524 1787 166.4 1432 132.7
10,000 77.0 95.8 120.9 135.2 143.8 153.1 176.9 164.2 139.7 128.5
19,600 77.6 96.6 121.9 136.4 144.9 153.8 175.4 162.2 136.6 124.8
Table 7. Future PMPs change rate in 2070
e (m?;“amn @y 2 4 6 8 12 18 24 48 7
25 84.9 91.7 99.3 104.6 108.6 1146 1325 1332 1345 135.5
100 83.8 91.4 99.9 105.6 110.1 116.7 133.0 133.0 1325 1323
225 83.2 912 100.2 106.3 110.9 118.0 1332 1329 1313 130.5
400 82.7 91.0 100.4 106.7 111.6 1188 133.4 132.8 130.5 1293
900 82.1 90.9 100.7 107.4 1125 120.1 133.7 132.6 129.4 127.5
2,025 81.6 90.6 101.0 108.0 113.4 1214 1339 1325 128.2 125.8
4,900 80.9 90.4 101.4 108.8 114.4 122.9 1342 132.4 127.0 123.9
10,000 80.2 90.4 101.7 1093 1152 124.1 134.4 1323 126.0 122.4
19,600 79.9 90.1 102.0 109.9 116.0 1252 134.7 1322 125.1 121.0
1= XA 7F 24417 o A A 25 kre] 7-9- A BT} 33% R}t FA F7¥slH, AR ol=2u) o 57 kshs AdE A
A= PMPs7t 57tk A 02 A= QLo o] = A%t Skl & A = Qlrk Ao 2 = ol gro] &=
3.5 mm 4% PMPs 575 2y %31 Q) o), PMPs7 |20l o S RE A e S
7| ES 2100 0.2 §F 7-9-9] PMPs WA 7= Fofslr] 2tekst A o & ekt Q8] o|elg Avh=
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Table 8. Future PMPs standard deviation change rate in 2070

Duration (hr)

Area( m) 1 2 4 6 8 12 18 24 48 72
25 112.1 106.2 93.5 83.3 77.1 73.5 103.3 101.6 108.9 117.5
100 109.6 108.9 101.1 92.5 86.2 80.0 105.3 103.3 109.3 116.3
225 108.0 1104 105.8 98.4 92.4 85.3 107.1 104.8 109.6 1155
400 106.7 111.4 109.2 102.9 97.2 89.7 108.5 105.9 109.8 114.9
900 104.9 112.8 1142 109.5 104.4 96.7 110.7 107.6 110.0 114.0

2,025 102.9 114.2 119.4 116.5 112.2 104.7 112.9 109.4 110.1 113.0
4,900 100.6 115.6 1253 124.5 121.2 114.2 115.4 111.2 110.2 111.8
10,000 98.7 116.6 130.2 1313 129.0 122.5 117.3 112.7 110.2 110.8
19,600 96.9 117.5 1349 138.0 136.6 130.7 119.1 114.0 110.1 109.9

Table 9. Future PMPs change rate in 2100

e (m?)uranon Y 5 4 6 8 12 18 24 48 )
25 176.7 1717 | 1673 | 1647 | 1628 | 1602 | 1520 | 1566 | 169.1 | 177.3
100 172.1 170.5 | 169.1 | 1683 | 1677 | 1667 | 1625 | 1661 | 1755 | 1815
225 169.5 169.8 | 1702 | 1704 | 1706 | 1707 | 1689 | 1720 | 1794 | 184.0
400 167.6 1692 | 1710 | 1720 | 1727 | 1735 | 1737 | 1763 | 1821 | 1857
900 1652 168.5 | 1721 | 1742 | 1756 | 1776 | 1805 | 1824 | 186.1 | 1882
2,025 162.7 1677 | 1732 | 1764 | 1787 | 181.8 | 1877 | 1888 | 1902 | 19038
4,900 159.9 166.8 | 1745 | 1789 | 1821 | 1865 | 1958 | 1960 | 1947 | 1936
10,000 157.7 1663 | 1754 | 180.9 | 1848 | 190.4 | 2026 | 2020 | 1984 | 1958
19,600 155.7 165.6 | 1764 | 182.8 | 1875 | 1941 | 2092 | 2078 | 2019 | 1979
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