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ABSTRACT

For the assessment of the future flood risk of 26 watersheds in South Korea, we analyze the change in extreme precipitation with a
100-year return period under global warming. We use downscaled high-resolution observation and bias-corrected future climate change
scenario data from the National Institute of Meteorological Sciences for this purpose. In the high-CO, emission scenario (SSP5-8.5), the
average rates of change in 100-year return period precipitation at 26 watersheds is projected to increase about 29%, 46%, and 53% in
the early (2021 ~2040), mid (2041 ~2060), and late (2081 ~2100) 21st century, respectively, relative to the present climate. The number
of watersheds with a 100-year return period precipitation increase of 50% or more compared to the present climate is predicted to increase
significantly in the late 21st century. On the other hand, in the low-CO, emission scenario (SSP1-2.6), after the mid-21st century, the
increase in 100-year return period precipitation is much less than that of the high-CO, emission scenario since the rate of change is
projected to increase about 31%, 31%, and 29% in the early, mid, and late periods, respectively. Furthermore, most watersheds show a
100-year return period precipitation increase of 50% or less. These results imply that the possibility of flooding by extreme precipitation

can be reduced through achievement of a carbon-neutral policy.
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No KMA Watershed No KMA Watershed

1 Namhangang 14 Nakdonggangdonghae

‘ Bukhangang 15 Nakdonggangnamhae | %

3 Paldangdamharyu 16 Geumgang -

4 Imjingang 17 Sapgyocheon

5 Anseongcheon 18 Geumgangseohae

6 Hangangseohae 19 Mangyeongdongijin

£ Hangangdonghae 20 Seomjingang

8 Nakdonggangsangryu 21 Seomjingangnamhae

) Nakdonggangjungryu 22 Yeongsangang

10 Nakdonggangharyu 23 Tamjingang

11 Hyeongsanggang 24 | Yeongsangangnamhae

12 Taehwagang 25 Yeongsangangseohae

13 Hoiya, Suyeoung 26 Jejudo

Fig. 1. Spatial distribution of 26 watersheds over South Korea
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Fig. 2. Color charts for the calendar month in which
the annual maximum of daily total precipitations
occurs in the 26 watersheds from 2000 to 2019
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Fig. 3. Spatial distribution of correlation coefficients
and root mean squared errors between
ASOS data and PRISM data
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Fig. 5. Spatial distribution of the 100-year return
period precipitation (mm d™") in the 26
watersheds estimated over 2000 ~ 2019
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Fig. 4. The 100-year return period precipitations (mm d™') estimated from ASOS and PRISM data, and their
difference. The return period precipitations are estimated over 2000 ~ 2019
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Table 1. Lists of 100-year return period precipitations (mm d') over a current climate period (Pobs, 2000 ~
2019) and future scenario periods (2021 ~ 2040, 2041 ~ 2060, 2081 ~2100) in the 26 watershed
regions. Psspizs and Psspsgs indicate SSP1-2.6 and SSP5-8.5 scenario, respectively

No. 2000 ~ 2019 2021 ~ 2040 ‘ 2041 ~ 2060 ‘ 2081 ~2100 2021 ~ 2040 ‘ 2041 ~ 2060 ‘ 2081 ~2100
Pops Psspi26 Psspsss
1 271.8 270.4 325.7 246.9 291.3 296.6 280.2
2 262.4 249.4 230.2 231.7 248.4 288.1 311.7
3 308.1 277.7 330.9 259.5 273.6 292.3 3224
4 318.4 249.1 268.8 2324 263.4 299.6 284.3
5 264 364.2 357.2 300.8 280.0 3225 339.1
6 246.5 275.3 252.3 276.2 247.6 320.8 3429
7 270.6 308.0 327.2 315.1 253.0 339.6 332.0
8 200.7 299.0 280.6 353.4 313.7 358.9 389.4
9 220.1 360.4 348.1 316.7 329.1 430.5 374.8
10 278 330.1 356.4 301.3 321.3 347.4 392.2
11 239.9 398.0 287.8 274.2 347.4 313.4 370.2
12 296.8 312.2 356.5 351.1 323.0 361.3 380.8
13 287.2 310.8 341.2 305.8 344.8 398.0 369.0
14 269.3 360.1 364.8 386.7 367.5 468.0 407.9
15 296.9 283.7 301.8 321.6 347.7 382.1 457.3
16 213.5 345.7 327.9 377.1 352.3 362.3 467.4
17 187.1 305.5 320.4 298.8 336.0 329.8 375.4
18 211.9 363.1 317.8 348.4 328.0 416.8 407.3
19 231.6 369.0 350.5 338.9 318.9 385.7 449.9
20 244.7 391.8 388.1 424.2 423.0 462.9 479.1
21 288.4 398.2 348.3 373.5 331.6 393.3 399.0
22 254.5 381.5 374.9 394.6 411.8 472.1 476.2
23 304 430.1 334.5 440.0 416.4 431.7 470.1
24 266.9 390.7 436.3 384.6 402.3 417.0 449.7
25 218.7 412.7 464.5 409.1 404.3 425.2 496.5
26 431.3 593.9 599.3 711.9 605.6 766.1 743.1
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(Table 1, 29} Fig. 6).
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[Ble)

mm d'(4 ¥ P 1417 mm d') 27 Ao g Hupel
tt. & @A71F He] AF/FR7100 22t 9.2 ~ 55.7%((F T
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ol TR B7hEo] &
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Table 2. Lists of the increase rate (%) of the 100-year return period precipitations in the 26 watershed regions
estimated over future scenario periods (2021 ~ 2040, 2041 ~ 2060, 2081 ~ 2100) relative to those estimated
over 2000 ~ 2019 (Pobs). Psspizs and Psspsgs indicate SSP1-2.6 and SSP5-8.5 scenario, respectively

2021 ~ 2040 ‘ 2041 ~ 2060 ‘ 2081 ~ 2100 2021 ~ 2040 ‘ 2041 ~ 2060 2081 ~2100
e AP (= Psspizc — Pobs)/Pobs AP (= Psspsss — Pobs)/ Pops
1 12.4% 17.9% 9.9% 23.6% 21.3% 38.1%
2 19.0% 35.9% 33.8% 23.1% 37.7% 45.1%
3 26.8% 41.6% 24.8% 30.6% 35.3% 46.0%
4 29.6% 45.9% 28.5% 27.0% 33.6% 55.9%
5 17.7% 29.2% 15.8% 30.6% 50.8% 39.8%
6 33.9% 44.6% 22.3% 30.3% 40.9% 59.1%
7 27.7% 21.2% 39.4% 30.2% 33.9% 72.7%
8 24.3% 14.7% 15.4% 23.8% 43.6% 55.3%
9 25.1% 14.6% 25.5% 12.5% 45.8% 55.8%
10 30.6% 14.3% 25.3% 18.0% 49.9% 46.5%
11 24.7% 17.0% 47.3% 30.8% 49.6% 62.3%
12 34.2% 17.4% 25.8% 11.7% 32.5% 34.4%
13 28.5% 22.0% 18.0% 11.0% 34.3% 56.6%
14 5.3% 12.1% 19.4% 29.1% 41.9% 69.8%
15 28.5% 26.3% 32.9% 38.7% 59.0% 60.4%
16 16.7% 25.9% 8.9% 23.4% 40.3% 33.2%
17 44.5% 74.1% 32.0% 55.7% 58.5% 49.8%
18 31.1% 56.2% 22.5% 29.1% 38.0% 52.1%
19 33.0% 41.3% 36.1% 9.2% 46.6% 43.3%
20 47.3% 42.3% 29.4% 34.5% 75.9% 53.2%
21 35.9% 34.6% 47.1% 46.7% 60.5% 66.1%
22 56.4% 13.1% 7.8% 36.5% 23.1% 45.5%
23 41.5% 10.0% 44.7% 37.0% 42.0% 54.6%
24 34.9% 36.7% 44.9% 37.7% 75.4% 52.8%
25 66.5% 63.3% 37.5% 28.0% 47.5% 55.1%
26 37.7% 39.0% 65.1% 40.4% 77.6% 72.3%
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relative to those estimated over 2000 ~ 2019
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