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In this study we estimated ETCCDI and frequency based precipitation using observed precipitation and precipitation from
Representative Concentration Pathway(RCP) scenarios for 58 weather stations which have the recorded data more than 30
years. We tried to eliminate the bias by Quantile Mapping and tested for outliers of simulated data under climate change
scenario. Then we estimated ETCCDI related to precipitation and frequency based precipitation for the future. In addition to
this study examined the changes of frequency based precipitation for the future target periods. According to the result, dry
days will be increased in Korean Peninsula in the 2090s. Also it showed that the number of heavy precipitation day more
than 80mm/day tends to be increased in 3~7% in the future. The precipitation of 24-hour duration under climate change
will be increased by 17.7% for 80-year frequency, 18.2% for 100-year frequency and 19.6% for 200-year frequency in
2090s. In the 21st century, the damage caused by natural disasters is expected to be increased due to increase of
precipitation and the change of runoff characteristics under climate change. Therefore, the proposed ETCCDI and
precipitation frequency under climate change are expected to be used for the future natural disaster plan.
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Table 2. Comparison of Global Climate Model and Regional Climate Model

Global Projection

Regional Projection

Period (years)

1850 ~ 2300
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Station RX1day RX5day SDII R20 R80 CDD CWD
Seoul 1.011 4.737 0.173 0.091 0.073 0.063 0.000
Incheon 0.887 2.842 0.122 0.043 0.061 0.152 0.030
Daejeon 2.019 3417 0.157 0.078 0.052 0.064 0.017
Daegu 0.459 1.643 0.075 0.051 0.024 -0.044 0.052
Ulsan 0.472 1.297 0.065 0.093 0.032 -0.057 0.029
Gwangju 0312 0.350 0.040 0.028 0.014 0.093 0.064
Busan -0.503 0.600 0.132 0.104 0.064 0.081 0.078
Jejudo 0.858 0.929 0.109 -0.010 0.031 0.116 0.011
Average 0.689 1.977 0.109 0.060 0.044 0.058 0.035
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Fig. 3. 1-day max precipitation (RX1day )
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Fig. 4. 5-day max precipitation (RZX5day )
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Fig. 7. The number of heavy precipitation days (£80)

602 Journal of Wetlands Research, Vol. 15, No. 4, pp. 595-607 (2013)



Duck Hwan Kim - Yon Soo Kim - Seung Jin Hong - Sidoeun Ly - Younghun Jung - Hung Soo Kim

70 Seoul 80 Incheon
60 ——0Qbsemvation 70 ——Dbssmvafion
- 60
3 50 S it
& 4 S s
40
30
30
20 20
10 10
0 0
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 199 2000 2005 2010
Year Year
60 Daejeon 80 Daegu
—— Obssrvation ——0Obsevation
30 50
8 w0 g8 @
30 30
20 20
10 10
0 0
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year Year
70 Ulsan 20 Gwangju
0 ——0Qbservation 35 ——Qbsenation
B 50 B 30
Caw o =
20
o A\ - S VA W
2 VA% \/\/\/ s
20 10
10 5
0 0
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year Year
60 Busan 50 Jejudo
_ ——0Qbservation 45 ——Qbservation
50 20
8 0 g8
© o 30
30 25
20
20 15
10 10
5
0+ 0+
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year Year
Fig. 8. Consecutive dry days (CDD)
12 Seoul 10 Incheon
——Qbsemation 9 ——Obsenvation
10 8
EA — R
5} \ —\ (S}
6 ¥ 5
N \/“ W Vw S :
N 3
2 2
b
0 0
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year Year
12 Daejeon 12 Daegu
——Obssrvation ——0Obsswation
10 10
ER ER
[ [}
4 4
2 2
0 0
1970 1975 1080 1985 1990 1995 2000 2005 2010 1970 1975 1980 1085 1990 1995 2000 2005 2010
Year Year
12 Ulsan 16 Gwangju
——0Dbsemation 14 ——Dbssmvafion
10
12
=]
= 8 ERT
6 8
R 6
4
2 2
0 0
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 199 2000 2005 2010
Year Year
16 Busan 12 Jejudo
12 ——Opservation ——Opssnation
10
12
=]
510 z 8
8 3]
6 4
4
2 2
0 0
1970 1973 1980 1985 1980 1995 2000 2005 2010 1970 1975 1980 1985 1890 1995 2000 2005 2010
Year Year

Fig. 9. Consecutive Wet days (C'WD)

o

H=2EX|5Hs|X| A 153 45 (2013) 603

iy



The ETCCDI and Frequency Analysis using RCP Scenarios
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Table 5. Probability of precipitation by Frequency (Target | :1971~2005)
frequency based precipitation frequency based precipitation
No. Station (Observation, mm/day ) (Reference, mm/day )
80 yrs 100 yrs 200 yrs 80 yrs 100 yrs 200 yrs
108 Seoul 362.9 375.0 412.5 386.0 399.7 4422
112 Incheon 337.6 349.4 386.2 280.6 289.9 318.5
133 Dagjeon 286.8 295.9 324.4 296.0 305.8 336.1
143 Daegu 230.0 237.6 261.2 273.7 283.7 314.5
152 Ulsan 305.1 3154 347.2 279.7 288.7 316.5
156 Gwangju 271.9 280.3 306.6 288.3 297.7 326.7
159 Busan 319.5 329.8 361.8 287.3 295.8 3222
Table 6. Increasing rate of precipitation in the future by RCP 4.5 Scenarios (%)
RCP 4.5
No. Station 80 yrs 100 yrs 200 yrs
Targetll | Targetlll | TargetlV | Targetll | Targetlll | TargetlV | Targetll | Targetlll | TargetlV
108 Seoul 5 5 10 5 5 10 5 5 10
112 Incheon 20 25 25 20 25 25 20 30 25
133 Daejeon 5 10 20 5 10 20 5 10 25
143 Daegu 5 5 5 5 5 5 5 5 5
152 Ulsan 20 5 5 20 5 5 20 5 5
156 Gwangju 5 5 15 5 5 15 5 5 20
159 Busan 10 10 20 10 10 20 10 10 20
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Table 7. Increasing rate of precipitation in the future by RCP 8.5 Scenarios (%)
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RCP 8.5
No. Station 80 yrs 100 yrs 200 yrs
TargetIl | Targetlll | TargetlV | Targetll | Targetlll | TargetlV | Targetll | Targetlll | TargetlV

108 Seoul 5 5 5 5 5 5 5 5 5
112 Incheon 5 5 40 5 5 40 5 5 45
133 Daejeon 5 5 20 5 5 25 5 5 25
143 Daegu 5 5 5 5 5 5 5 5 5
152 Ulsan 5 15 5 5 15 5 5 15 5

156 Gwangju 5 20 10 5 20 10 5 20 10
159 Busan 5 20 30 5 20 30 5 20 35

2006 ~ 2040

2041 ~ 2070

200 yrs

Fig. 10. Increasing rate of precipitation in the future by RCP 4.5 Scenarios
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The ETCCDI and Frequency Analysis using RCP Scenarios
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Fig. 11. Increasing rate of precipitation in the future by RCP 8.5 Scenarios
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