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ABSTRACT

In this study, trends in extreme rainfall characteristics (Ext Ra_Ch) were analyzed for 30-year (1993 ~2022) and 50-year

(1973 ~2022) periods using observation data from 60 Korea Meteorological Administration stations. The quantile regression

method was used to calculate trends in Ext Ra Ch for different accumulation hours (1, 3, 6, 12, 24 hours) and extreme levels

(upper 0.5, 1, 2.5, 5, 10%). For Ext Ra_Ch, the number of observing stations showing a tendency to increase and decrease

was similar in the last 30 years, but in the last 50 years there was an increasing trend for most stations. The extreme rainfall

intensity (ER_I) and frequency (ER_F) tended to increase significantly for short accumulation hours (< 6 h), while the change

in amount of extreme rainfall (ER_A) tended to vary depending on the accumulation time and geographic location. ER I and

ER F trends were negatively correlated in most cases, and the lower the extremity level, the stronger the negative correlation.

However, ER_A and ER F trends were positively correlated regardless of cumulative time and extremity level, and the higher

the extremity level, the stronger the positive correlation. Although there were differences depending on the region and

extremity level, ER I and ER_F for short periods of less than 6 hours have increased significantly; thus, more in-depth

research is needed on the causes of these phenomena.
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Table 1. Summary of precipitation data used in this

study
Data Information 30 years 50 years
Source KMA ASOS
Variable PRCP (mm/h)
Frequency Hourly
Period (Part 2) 1993 ~ 2022 1973 ~ 2022
# of Obs. 60 59
Quality Check Exc.luding negativ.e values and rainfall
maximums exceeding 150 mm per hour.
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Fig. 1. Spatial distribution of observation stations
used in this study
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Table 2. Summary of observation stations used in this study

Station Station Station Station Station Station Station Station
number name number name number name number name
90 Sokcho 140 Gunsan 202 Yangpyeong 262 Goheung
100 Daegwallyeong 143 Daegu 203 Icheon 272 Yeongju
101 Chuncheon 146 Jeongju 211 Inje 273 Mungyeong
105 Gangneung 152 Ulsan 212 Hongcheon 277 Yeongdeok
108 Seoul 156 Gwangju 221 Jecheon 278 Uiseong
112 Incheon 159 Busan 226 Boeun 279 Gumi
114 Wonju 162 Tongyeong 232 Cheonan 281 Yeongcheon
115 Ulleungdo 165 Mokpo 235 Boryeong 284 Geochang
119 Suwon 168 Yeosu 236 Buyeo 285 Hapcheon
127 Chungju 170 Wando 238 Geumsan 288 Miryang
129 Seosan 184 Jeju 243 Buan 289 Sancheong
130 Uljin 185 Gosan 244 Imsil 294 Geoje
131 Cheongju 188 Seongsan 245 Jeongeup 295 Namhae
133 Daejeon 189 Seogwipo 247 Namwon
135 Chupungnyeong 192 Jinju 260 Jangheung
138 Pohang 201 Ganghwa 261 Haenam
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Interannual variation in the Amount of the Highest 0.5%
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precipitation characteristics according to the
analysis period for the selected stations
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Highest 0.5% Amount for 30 years
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Fig. 6. Trend of extreme precipitation amount
according to the extreme level and
accumulation time over 30 (1993 ~2022)
years
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Fig. 7. Trend of extreme precipitation amount
according to the extreme level and
accumulation time over 50 (1973 ~2022)
years
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Fig. 8. Trend of extreme precipitation frequency
according to the extreme level and
accumulation time over 30 (1993 ~2022)
years.
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according to the extreme level and
accumulation time over 50 (1973 ~2022)
years
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Fig. 10. Spatial distribution of trend of extreme precipitation intensity according to the extreme level and
analysis period. (a), (b) and (c) represents for 30 years and (d), (e) and (f) for 50 years.
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Fig. 11. Spatial distribution of trend of extreme precipitation amount according to the extreme level and
analysis period. (a), (b) and (c) represents for 30 years and (d), (e) and (f) for 50 years.
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Fig. 12. Spatial distribution of trend of extreme precipitation frequency according to the extreme level and
analysis period. (a), (b) and (c) represents for 30 years and (d), (e) and (f) for 50 years.
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Fig. 13. Relationship between extreme precipitation characteristics in the top 5% extreme precipitation
according to the analysis period. (a), (b) and (c) stand for the relation for 30 years between trend
of intensity and frequency, between trend of amount and frequency, between trend of intensity and
amount, respectively. (d), (e) and (f) are same as in the (a), (b) and (c) except for the analysis period,
50 years.

Table 3. Correlation between frequency change (F) and intensity change (I) of extreme precipitation
according to the extreme level and accumulation hours over analysis period (Anal_P)

Accumulation hour

F:1 Anal P
- lh 3h 6h 12h 24h Ave.
Top 30 -0.05 0.00 0.01 0.18 0.13 0.05
0.5% 50 -0.10 -0.21 -0.29™ -0.18 -0.14 -0.18
Top 30 -0.20 -0.08 0.01 0.17 0.10 0.00
1% 50 -0.33"™" -0.31" -0.28" -0.26™ -0.19 -0.27
Top 30 -0.23" -0.10 0.06 -0.04 -0.16 -0.09
2.5% 50 -0.45™ -0.31%* -0.27" -0.35™ -0.34™ -0.34
Top 30 -0.25" -0.13 -0.05 -0.08 -0.16 -0.13
5% 50 -0.43™" -0.36™" -0.30" -0.39™ -0.43™ -0.38
Top 30 -0.35™ -0.26™ -0.16 -0.17 -0.27" -0.24
10% 50 -0.55™" -0.48" -0.40™" -0.40™" -0.52"" -0.47
Ave. -0.29 -0.22 -0.17 -0.15 -0.20 -0.21

%Stars mean the level of significance. (*** : p<=0.01, ** : 0.01 <p<0.05, * : 0.05<p<=0.1)
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Table 4. Correlation between frequency change (F) and amount change (A) of extreme precipitation according

to the extreme level and accumulation hours over analysis period (Anal_P)

FoA Anal P Accumulation hour
- 1h 3h 6h 12h 24h Ave.
Top 30 0.16 0.44™" 0.44™" 0.48™" 0.34™" 0.37
0.5% 50 0.20 034" 0.27" 0.34™ 0.23" 0.28
Top 30 0.52"" 0.51"" 0.40™" 0.45™ 0.40™ 0.46
1% 50 0.40™" 0.28" 0.26" 0.25" 0.28" 0.29
Top 30 0.55"" 0.46"™" 0.32" 0.36™ 0.30" 0.40
2.5% 50 0.42"" 0.40™" 031" 0.28" 0.29" 0.34
Top 30 0.48"" 0.38"" 0.28" 0.25 0.21 0.32
5% 50 0.39™ 031" 027" 0.26" 0.18 0.28
Top 30 043" 035" 0.29” 0.20 0.08 0.27
10% 50 0.29" 0.28" 0.28" 0.24" 0.15 0.25
Ave. 0.38 0.38 0.31 0.31 0.25 0.33

% Stars mean the level of significance. (¥** : p<=0.01, ** : 0.0l <p<0.05, * : 0.05<p<=0.1)

Table 5. Correlation between intensity change (I) and amount change (A) of extreme precipitation

according to the extreme level and accumulation hours over analysis period (Anal_P)

LA Anal P Accumulation hour
- 1h 3h 6h 12h 24h Ave
Top 30 0.53™" 0.60™" 0.63™ 0.65™" 0.85™" 0.65
0.5% 50 0.50"" 053" 0.60"" 0.60"" 0.69™" 0.58
Top 30 033" 0.56™" 0.58"™ 0.68" 0.79" 0.59
1% 50 0.46™" 0.49™ 0.63™" 0.59™" 0.69™" 0.57
Top 30 037" 0.59"" 0.76™" 0.61" 0.65™ 0.60
2.5% 50 0.44™" 0.48™" 0.46™" 0.58"™" 0.57"" 0.51
Top 30 0.30" 0.56™" 0.62"" 0.67" 0.70"" 0.57
5% 50 0.45™" 047" 0.60"" 0.55™" 0.58™" 0.53
Top 30 0.34™" 0.51"" 0.62"" 0.66™" 0.70™" 0.57
10% 50 0.35™ 041" 0.46™" 0.54™" 051" 0.45
Ave. 0.41 0.52 0.60 0.61 0.67 0.56

%Stars mean the level of significance. (*** : p<=0.01, ** : 0.0l <p<0.05, * : 0.05<p<=0.1)
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