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Analyzing the Variability of Spring Precipitation and
Rainfall Effectiveness According to the Regional Characteristics
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ABSTRACT

The temporal variability of spring (March, April, May) monthly precipitation, precipitation effectiveness, monthly maximum precipitation,
monthly precipitation of different durations, and the precipitation days over several threshold (i.e. 0, 10, 20, 30, 40, and 50 mm/day)
of 59 weather stations between 1973 and 2009 were analyzed. Also to analyze the regional characteristics of temporal variability, 59
weather stations were classified by elevations, latitudes, longitudes, river basins, inland or shore (east sea, south sea, west sea) area and
the level of urbanization. Results demonstrated that trends of variables increase in April and decrease in May except precipitation
day. Overall trend of precipitation amount and precipitation effectiveness is same but precipitation effectiveness of several sites decrease
despite the trend of precipitation amount increases which may be caused by the air temperature increase. Therefore more effective
water supply strategy is essential for Spring season. Regional characteristics of Spring precipitation variability can be summarized that
increase trend during May become stronger with the increase of latitude and elevation which is similar to that of Summer season.
The temporal variability of variables showed different behaviors according to river basins, inland or shore (east sea, south sea, west
sea) area and the level of urbanization.
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Table 1 Classification of 59 weather stations
Station AL LA LO BA IS UR Station AL LA LO BA IS UR
Sokcho ALl LA6 LO3 BAL 1S2 UR2 Ganghwa ALl LA5 | 1Ol | BAl 1S4 UR2
Daegwallyeong Al4 LAS LO3 BA1 IS1 UR2 Yangpyeong ALL LAS LO2 BA1 IS1 UR2
Chuncheon ALl LAS LO2 BAl IS1 UR2 Icheon ALl LAS LO2 BAl IS1 UR2
Gangneung ALL LAS LO3 | BAl 1S2 UR2 Inje AL2 | LA6 | LO3 | BAl IS1 URZ
Seoul AL1 LAS LO1 BAL IS1 UR1 Jecheon AL3 LA5 | LO3 | BAl IS1 UR2
Incheon ALl LAS LO1 BAL 1S4 URL Boeun AL2 | LA4 | LO2 | BA3 IS1 UR2
Wonju AL2 LAS LO2 | BAl IS1 UR2 Cheonan AL1 LA4 | LO2 | BA3 IS1 UR2
Ulleung-do AL3 LAS LO5 BA2 1S2 UR2 Boryeong AL1 LA4 LO1 BA3 IS4 UR2
Suwon ALL LAS LO1 BA1 IS1 UR2 Buyeo ALL LA4 | LO1l | BA3 IS1 UR2
Chungju AL2 LA4 LO2 BAl IS1 UR2 Geumsan AL2 LA4 | LO2 | BA3 IS1 UR2
Seosan ALL LA4 LO1 BA3 1S4 UR2 Buan ALL LA3 LO1 BA3 1S4 UR2
Uljin AL1 LA4 LO4 BA2 1S2 UR2 Imsil AL3 LA3 | LO2 | BA4 IS1 UR2
Cheongju ALl LA4 LO2 BA3 IS1 UR2 Jeongeup AL1 LA3 LO1 BA3 IS4 UR2
Dagejeon ALL LA4 LO2 | BA3 IS1 UR1 Suncheon ALL LA3 | LO2 | BA4 IS1 URZ
Chupungryeong AL3 LA4 LO2 BA3 IS1 UR2 Jangheung AL1 LA2 LO1 BA5 1S3 UR2
Pohang ALL LA4 LO4 | BA2 I1S2 UR2 Haenam ALL LAZ2 | LO1l | BA5 1S3 UR2
Gunsan AL1 LA4 LO1 BA3 1S4 UR2 Goheung AL1 LA2 | LO2 | BA4 1S3 UR2
Daegu ALL LA3 LO3 BA2 IS1 UR1 Yeongju AL3 LA4 LO3 BA2 IS1 UR2
Jeonju AL1 LA3 LO2 BA3 IS1 UR2 Mungyeong AL2 | LA4 | LO3 | BA2 IS1 URZ2
Ulsan AL1 LA3 LO4 BA2 1S2 UR1 Yeongdeok ALL LA4 | LO4 | BA2 1S2 UR2
Gwangju ALL LA3 LO1 BAS IS1 UR1 Uiseong ALL LA4 | LO3 | BA2 IS1 UR2
Busan AL1 LA3 LO4 | BA2 IS2 UR1 Gumi AL1 LA4 | 103 | BA2 IS1 UR2
Tongyeong ALL LA2 LO3 BA2 1S3 UR2 Yeongcheon ALL LA3 LO3 BA2 1S1 UR2
Mokpo AL1 LA2 LO1 BA5 1S4 UR2 Geochang AL3 LA3 | LO2 | BA2 IS1 UR2
Yeosu AL1 LA2 LO2 BA4 1S3 UR2 Hapcheon ALl LA3 LO3 BA2 IS1 UR2
Wan-do AL1L LA2 LO1 BA4 1S3 UR2 Miryang ALL LA3 | LO3 | BA2 IS1 UR2
Jeju AL1 LAL LO1 BA6 1S3 UR2 Sancheong AL2 LA3 | LO2 | BA2 IS1 UR2
Seongsan AL1 LAl LO1 BA6 1S3 UR2 Geoje ALL LA2 | LO3 | BA2 1S3 UR2
Seogwipo AL1 LAL LO1 BA6 IS3 UR2 Namhae ALL LA2 | LO2 | BA2 IS3 UR2
Jinju ALl LA3 LO3 BA2 1S3 UR2
Classification Standard Number Classification Standard Number
AL1 less than 100 m 45 BA1 Han River 14
Altitude ALz 100m - 200m 7 BA2 Nakdong River 20
AL3 200 m - 300 m 6 -
AL4 greater than 300 m 1 Basin BA3 Guem River 13
LAl less than 34 ° 3 BA4 Sumjin River 5
LAZ A°-35° 9 BAS Youngsan River 4
Latitude LA3 35°-36° 15 BAG Jei 3
LA4 36°-37° 18
A5 37°-33° 12 IS1 Inland 31
LA6 greater than 38 ° 2 152 East 8
— Inland / Shore
LO1 less than 127 ° 18 1S3 Shore South 28 11
LO2 127°-128° 19 154 West 9
Longitude LO3 128°-129° 16 —
L4 129° - 130 ° 6 Urbanization URL Urbanization 7
LO5 greater than 130 ° 1 UR2 non-Urbanization 52
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Fig. 1 Map of the classified weather stations for different regional characteristics
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Table 2 Linear changes according to the linear regression analysis

Monthly Precipitation (mm) Precipitation Effectiveness Monthly Maximum Precipitation (mm) Threshold (days)
March April May March April May March April May 00 mm 10 mm 20 mm
ALl 5.3 —52.5 13.6 0.1 -50 0.6 0.8 —-17.2 10.0 —38 0.5 0.2
AL2 -13 —50.0 14.1 —0.6 —4.8 0.8 -3.3 —194 9.6 —2.8 1.5 1.7
AL3 3.6 —344 324 0.1 —-3.3 2.3 -20 —12.0 16.2 —2.7 1.1 1.5
AlA 311 —28.6 24.3 4.6 —4.0 2.1 1.2 —53 7.9 —52 0.8 0.8
LAl 14.0 —54.8 —57 0.9 —5.1 -09 1.0 —16.5 7.5 —44 0.1 -05
LA2 214 —58.6 9.9 2.0 —55 0.3 13.3 —154 5.0 —4.1 1.2 0.7
LA3 1.9 —65.5 16.5 —-0.2 —6.0 0.8 -05 —25.6 11.3 —25 1.1 1.5
LA4 -39 —43.0 16.5 —09 —4.1 0.9 —-41 —135 9.6 —4.5 0.0 -04
LAS 7.1 —374 21.9 0.5 —4.0 1.4 -30 —12.7 14.7 —2.8 1.1 1.0
LA6 2.0 —25.2 25.2 0.1 —2.8 1.8 -12 -89 18.0 —4.6 —-0.5 -04
LO1 10.0 —08.1 6.0 0.7 —5.5 0.0 2.4 —19.8 9.0 -36 0.4 0.2
LO2 2.5 —515 6.4 —0.2 —4.9 0.1 -08 —184 7.1 —29 0.9 0.8
LO3 3.8 —43.5 27.8 0.2 —4.2 1.8 -05 —144 14.2 —3.5 0.6 0.8
LO4 —6.4 —47.1 32.4 —11 —44 2.1 -50 —10.6 10.1 -70 0.6 -03
LO5 23.3 9.8 93.7 2.3 0.9 7.3 6.3 4.0 47.2 —-0.7 1.1 1.9
BA1 4.6 —39.0 15.8 0.2 —4.1 0.9 -35 —13.3 11.7 —3.0 1.2 1.1
BA2 2.6 —494 33.8 -0.1 —4.6 2.2 0.0 —16.0 15.9 —35 1.1 1.2
BA3 —24 —53.0 5.3 —-0.8 -50 0.1 —-34 —-19.7 7.0 —38 -0.2 -05
BA4 171 —49.7 3.3 1.6 —4.7 -02 10.6 —13.2 5.9 -50 0.0 -05
BA5 17.2 —-779 -85 1.6 —6.9 -1.0 9.7 —270 =07 —34 1.0 0.9
BA6 14.0 —54.8 =57 0.9 —5.1 -09 1.0 —16.5 7.5 —44 0.1 -05
IS1 1.7 —50.1 14.6 —-0.2 —4.8 0.8 —25 —18.3 10.1 —2.8 0.8 0.8
S2 —25 —34.3 354 —-0.7 —-3.3 2.5 -3.3 74 15.2 —5.7 0.4 0.0
1S3 18.9 —56.4 6.3 1.5 —-52 0.0 9.7 —15.9 6.8 —4.6 0.7 0.3
4 2.9 —55.2 14.7 0.2 —55 0.7 -13 —21.1 12.9 —2.8 0.6 04
URL 1.1 —57.2 22.2 —-0.3 —54 1.2 —26 —18.7 11.8 —2.2 0.9 0.9
URZ2 5.3 —49.0 14.9 0.2 —4.7 0.8 0.4 —164 10.4 —3.8 0.6 0.5
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Table 3 Changes of the monthly precipitation and the number of precipitation days

1 hour 6 hour 12 hour 24 hour
March April May March April May March April May March April May
ALl 9.8 -17 2.0 15.8 -85 7.3 20.2 —14.0 11.0 215 -177 9.4
AL2 6.7 -11 0.6 124 -6.8 3.2 145 —105 5.0 15.3 - 127 54
AL3 8.3 -1.0 2.5 139 -7.0 11.7 175 —11.3 17.0 19.2 - 138 17.7
AlA 9.5 1.9 —47 14.9 8.9 —46 20.1 12.9 -3.2 26.6 18.0 -16
LAl 14.1 -21 5.9 18.2 5.8 12.0 27.5 7.1 16.0 30.6 4.4 18.0
LA2 15.2 -23 1.8 24.9 -89 10.3 32.5 -17.1 14.4 33.8 —225 8.2
LA3 9.1 —24 1.0 14.0 —14.8 6.6 17.3 —239 12.9 18.6 —29.1 10.6
LA4 7.6 -09 2.3 13.1 =57 6.2 16.3 -85 8.2 16.9 —-11.1 7.7
LAS 6.9 -08 1.5 12.5 —58 6.7 14.7 —-88 8.9 16.6 —10.0 114
LA6 6.1 0.2 -05 114 —28 -0.7 16.1 —37 0.7 19.6 —25 1.9
LO1 10.8 -21 2.5 17.3 —7.2 75 224 —11.9 11.2 23.6 —16.7 10.8
LO2 9.0 -15 1.8 15.3 —94 5.7 18.5 —154 7.3 19.9 —20.2 5.7
LO3 8.5 -11 1.2 13.7 —75 6.5 18.0 —12.6 114 20.0 - 139 10.0
LO4 6.7 -0.9 0.7 109 -6.3 8.1 134 —10.3 13.2 13.5 —11.0 10.0
LO5 12.0 0.5 5.3 21.2 -20 31.8 24.4 2.6 40.8 28.8 12.0 52.1
BAl 6.4 -0.8 0.8 1.7 —57 3.4 14.2 —87 4.6 16.2 -10.2 6.1
BA2 9.5 -13 2.1 15.0 -95 11.3 18.8 -16.0 17.6 19.9 - 182 154
BA3 8.5 -13 1.6 14.5 -78 3.3 18.0 -11.7 4.8 19.2 —16.0 3.8
BA4 12.2 -20 2.0 21.9 -98 8.6 26.4 - 174 11.9 27.2 —236 8.4
BAS 13.8 —45 14 20.4 - 153 6.0 28.0 —245 10.3 29.6 —326 6.6
BA6 14.1 -21 5.9 18.2 5.8 12.0 275 7.1 16.0 30.6 4.4 18.0
IS1 7.7 -14 1.7 12.9 —8.6 6.2 15.8 - 137 8.8 17.1 -17.1 84
1S2 7.5 -04 0.9 12.6 —47 8.4 16.0 -6.8 13.1 17.6 -59 13.0
IS3 15.0 —25 2.2 224 —6.5 10.0 30.7 -13.0 135 32.5 - 180 9.3
54 8.8 -16 2.8 16.7 -95 5.5 18.7 —15.2 11.1 19.6 —19.6 11.2
UR1 9.1 -13 0.7 13.0 -84 8.3 15.8 —14.0 14.3 16.7 —18.6 11.3
UR2 9.3 -15 2.0 155 -78 6.9 19.7 —12.7 10.2 21.2 —15.8 94
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Table 4 The number of weather stations according to the trend types of monthly precipitation and rainfall effectiveness
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Table 5 The number of weather stations according to the trend types of maximum precipitation of 1, 6, 12, and 24 hour
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Fig. 2 Map of the results of Mann—Kendall test
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