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Effect Analysis of Precipitation Events According to an Urbanization
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Abstract

Urbanization means the sudden increment of a population and the industrialization. The hydrologic water cycle causes many
changes due to urbanization. Therefore, the affects that urbanization influences on the precipitation events were analyzed. But
the precipitation events are very much influenced many meteorological and climatologically indices besides the effect of an
urbanization. So, an analysis was performed by using precipitation data observed in many spots of the Korean peninsula. The
analysis data are annual precipitation, the duration 1 daily maximum amount of precipitation, the rainy days, and 10 mm over
the rainy days, and 80 mm. seasonal precipitation and seasonal rainy days. The analytical method classified 4 clusters in which
the precipitation characteristic is similar through the cluster analysis. It compared and analyzed precipitation events of the
urban and rural stations. Moreover, the representative rainfall stations were selected and the urban stations and rural stations
were compared. In the analyzed result, the increment of the rainy days was conspicuous over 80mm in which it can cause the
heavy rainfall. By using time precipitation data, the design precipitation was calculated. Rainfall events over probability pre-
cipitation on duration and return period were analyzed. The times in which it exceeds the probability precipitation in which the
urban area is used for the hydrologic structure design in comparison with the rural area more was very much exposed to
increase.

Keywords : urbanization, precipitation events, cluster analysis
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I 3. Eigenvalues of the Correlation Matrix
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action
1 3.8543 2.3692 0.5506 0.5506
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4 0.5240 0.3707 0.0749 0.9708
5 0.1533 0.1085 0.0219 0.9927
6 0.0449 0.0386 0.0064 0.9991
7 0.0063 0.0009 1.0000
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HImMCHaXtES| 7|12HE W Hslof chsh Mixle| v

. 2EY
2 S 2 A 3 4
o A [ HEA | A | =A | EeA | "R | A | uwA | AA | =4 | s | A
A 38% | 26% | 31% | 97% | 9.0% | 92% | 47% | 32% | 3.8% | 7.8% | 7.1% | 74%
1944 04% | 64% | 4.1% | 282% | 172% | 20.6% | 9.6% | 123% | 11.1% | 14.5% | 24.0% | 192%
AT el -2.8% -4.5% -3.8% 1.5% -3.5% -2.0% -0.9% -4.8% -3.1% 0.2% -1.9% -0.9%
10 mm 0.8% -0.3% 0.1% 1.2% 3.4% 2.7% 1.2% 0.9% 1.0% 1.4% 0.7% 1.1%
80mm | 262% | 15.7% | 19.8% | 78.8% | 63.8% | 68.4% | 32.4% | 24.8% | 28.1% | 41.1% | 19.9% | 30.5%
B 2.4% -3.7% -1.4% 5.6% 1.2% 2.5% -71.2% -6.9% -7.0% -4.2% -0.7% -2.5%
o= 124% | 73% | 93% | 209% | 19.1% | 19.6% | 11.7% | 9.7% | 10.6% | 17.1% | 16.1% | 16.6%
7 -10.9% 1.4% -3.3% -3.5% 0.8% -0.5% 2.7% 1.0% 1.7% -0.8% -3.5% -2.1%
AL -0.5% -2.6% -1.8% -9.0% |-10.2% 98% [-123% |-11.6% |-11.9% |-10.2% -6.6% -8.4%
Holm -1.3% -3.1% -2.4% 4.2% -3.6% -1.2% 0.1% -2.8% -1.5% 2.1% 2.9% 2.5%
=9)= 34% | 34% | 34% | 98% | 47% | 63% | 4.0% | 16% | 2.6% | 23% | -08% | 0.7%
A -8.1% |[-11.8% |-10.4% -6.4% -9.6% -8.6% -1.4% -7.6% -4.9% 1.6% -6.4% -2.4%
ALLS [-10.5% [-13.4% |-123% 9.0% |[-152% |-133% |-112% [-149% |-13.3% -9.6% -6.5% -8.1%
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A Avls AAdTARIN = el e
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TASel o3k Aol TS flsiA AlAIE ks
o] ol tigk s S AASh= 7SS Mann-Whitney
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ok BFAPIAAIGAE Y] A AARE flstke] T 7274,
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7Ao|BE 271A] oo 7ol BAHCE frolgt Ax
5 Bl AHT Asinh. 73S Ui s g9
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I 6. 80 mm O 2o HEM 2M A

= Al M|
=3 el #2414 A7) el B=A3 e
1 - . 3 244 19.2%
(5:8-13) 2 Al 18.2% 2 3% 1.8%
(1:2=3) 18.2% 10.5%
4 o= 140.9%
3 k= 61.1% 4 ) 105.9%
2 3 oA} 60% 2 A% 18.4%
(4:9=13) 2 ] 100% 4 27 120%
4 3} 94.1% 2 o3zl 26.3%
3 ISP 80.0%
(4:6=10) 78.8% 81.9%
4 o1x 66.7%
3 9] 45.5% 4 JRIN 45.7%
3 3 o)A 58.1% 4 RE 28.9%
e 2 = 5.1% 2 Ha 25.0%
(10:13=23) 2 Az 20.7% 2 o 28.6%
2 o} 21.6% 2 PR 28.0%
2 A} 38.5%
(7:5=12) 36.6% 31.2%
[e)
2 M 48.7% 3 o} 29.5%
4 3 o] 16.3% > e -10.7%
(4:4=8) 4 e 56.3% 5 o 6'8;
3 =3 43.2% o’s 070
(4:3=7) 41.1% 8.5%
HE 7. 80 mm O Z=ro| ek EA Znt
EAI8E H|EA)3}
T =
A $ro) #=A4 7187 $r2) P22 7187]
1
(5:8=13)
(0:0=0) 0 0
2 . 3 CES 0.08
(4:9=13) 3 7] 0.05 3 =7 0.07
(1:2=3) 0.05 0.075
3 3 o1z 0.07 2 RE 0.04
(10:13=23) 3 9] 0.05 2 Q1A 0.05
(2:2=4) 0.06 0.045
3 22 0.07
( 4,2‘:8) 3 gj_; 0.07 2 | 0.06
: 2 =3 0.06
(3:1=4) 0.067 0.06
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E 8. lEX|He| cjakxiEH

drieitel vl

AR (&EA) s AH ) Gkl 35 o+ 4 2k Bt

AR 18% 15% 12% 6% 1% 5% 7% 7% 9%

IE 15% 9% 31% 10% 6% 9% 12% 2% 10%

PAEC 1% 2% 1% -4% 1% 4% 3% 2% 1%

10mm 8% 7% 1% 3% 2% 1% 4% 1% 3%

80mm 60% 74% 46% 50% 9% 53% 55% 46% 49%

B 1% 0% 6% 3% -10% 0% 3% 3% 1%

A © 2} o= 28% 24% 22% 11% 6% 12% 21% 27% 19%

7re 10% 12% 5% 6% 2% 3% -15% -26% 2%

e -10% -14% -11% -17% -4% -13% 1% 2% -8%

Hols 4% 4% 4% 2% 1% 8% 7% 3% 3%

SEETSES 3% 7% 6% 2% 6% 10% 8% 6% 6%

VRIS 2% 3% 2% -8% -5% 3% 6% 2% 3%

PEERIES -8% -12% -8% -12% -8% -8% 2% -6% -8%

AR EEA]) R 233} Ak o e B 9H 20 Bt

AR 13% 2% 8% 6% 2% 3% 12% 0% 5%

IE 39% 4% 34% 10% 1% 10% -6% 7% 11%

PAEC 2% 3% 6% -5% -4% 7% -4% 7% -5%

10 mm 1% 1% 1% 4% 3% 7% 5% 3% 1%

80 mm 42% 0% 46% 25% -5% 7% 20% 8% 18%

B -6% 0% 2% 2% 6% -14% 5% 3% 3%

Ao 2} o= 21% 5% 17% 11% 10% 3% 25% 4% 12%

7re 5% -4% 2% 0% 1% -9% 7% -9% -4%

e -6% 1% -17% -12% -12% -14% -8% 2% -9%

CRIES 5% 5% -5% 6% 2% -4% 2% -5% 2%

SETSES 2% -5% 3% 1% 5% 2% 8% 0% 2%

TFeds -12% -8% -11% -10% -12% -14% -14% 17% -12%

PEEXIES 7% 7% -15% -9% -13% -23% 21% -13% -14%
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S22 231519(1973-2008H)

o A|EAIZE
1 2 3 4 5 6 8 9 10 | 12 | 15 | 18 | 24 | 36 | 48 | 72
2 | 499 | 412 | 404 | 394 | 387 | 377 | 381 | 382 | 372 | 371 | 367 | 358 | 351 | 354 | 353 | 358
3 | 278 | 238 | 217 | 212 | 207 | 206 | 199 | 203 | 192 | 197 | 198 | 190 | 203 | 209 | 205 | 207
5 154 | 124 | 121 | 120 | 123 | 120 | 119 | 115 | 110 | 107 | 106 | 108 | 115 | 125 | 121 | 111
10 | 72| 63 ] 60 | 59 | 58 | 57 | 61 | 60 | 58 | 59 | 61 | 57 | 57 | 59 | 61 | 58
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