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The Quantative Homogeneity Analysis of Seoul Rainfall
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Abstract

In this study, quantitative homogeneity analysis was performed between rainfall observation data set of Chukwooki(CWK) and
rainfall observation data set of modern rain gage(MRG) using statistical methods such as basic statistics, K-S test and Boxplots.
To analyze the homogeneities of CWK and MRG four rainfall characteristic series such as monthly rainfall, the ratio of maximum
daily rainfall to monthly rainfall, number of rainy days for each month, and the ratio of monthly rainfall to numbers of rainy days
are made, and the homogeneity tests using two sample K-S test and quantitative comparisons were performed. The test results
showed that observation precisions between CWK and MRG of original data set(M00) were differed because MOO clearly showed
the statistical significances on differences of numbers of monthly rainy days of CWK and MRG. But, rainfall showed a little dif-

ferences which were not significant between CWK and MRG.
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Table 1. Basic statistics of observed daily rainfall data (M0O)

Groups Data sets Statistics Month
year APR MAY JUN JUL AUG SEP OoCT
MEAN 24 2.8 4.5 11.5 8.8 4.3 1.5
MAX 115.1 130.3 219.9 392.0 354.7 281.2 110.5
All TOT MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1778-2006 VAR 63.1 83.0 199.3 704.6 531.9 228.4 34.8
SKEW 5.7 5.5 55 43 5.3 7.1 7.5
KURT 44.5 39.8 42.1 28.3 43.9 76.7 79.8
MEAN 2.2 2.6 43 11.0 8.4 4.0 1.4
MAX 115.1 130.3 157.5 392.0 345.4 281.2 110.5
CWK MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1778-1907 VAR 55.9 77.9 187.6 651.5 464.5 189.9 36.2
SKEW 5.8 55 5.3 4.5 5.1 7.2 8.0
Gl KURT 49.0 414 355 33.7 432 82.4 93.6
MEAN 2.6 3.0 4.8 12.2 9.2 4.8 1.5
MAX 104.2 122.3 219.9 294.6 354.7 268.2 79.4
MRG MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1908-2006 VAR 72.9 90.0 2153 776.9 624.0 280.7 33.0
SKEW 54 5.4 5.8 4.1 5.3 6.9 6.6
KURT 39.4 37.8 48.5 22.7 42.7 68.2 56.9
MEAN 2.2 2.7 4.5 11.3 8.2 4.1 1.4
MAX 115.1 130.3 219.9 392.0 354.7 281.2 110.5
BCC MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1778-1960 VAR 56.9 74.6 200.1 679.9 472.9 198.6 33.6
SKEW 5.7 5.3 5.4 43 5.4 7.1 7.7
@ KURT 46.2 38.1 40.1 28.9 48.0 76.6 86.3
MEAN 2.9 32 4.5 12.2 10.8 5.3 1.6
MAX 104.2 122.3 194.6 294.6 332.8 268.2 79.4
ACC MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-2006 VAR 87.2 116.0 196.4 800.7 756.7 343.1 39.3
SKEW 53 55 5.9 43 4.7 6.8 6.9
KURT 37.0 38.1 50.3 26.1 32.5 65.3 60.0

Note that

MEAN: mean, MAX: maximum, MIN: minimum, VAR: Variance, SKEW: skewness, KURT: kurtosis, G1: data group 1, G2: data group 2, TOT:
data group of 1778-2006, CWK: data group of 1778-1907, MRG: data group of 1908-2006, BCC: data group of 1778-1960, ACC: data group of

1961-2006
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Table 2. Basic statistics of observed daily rainfall data (M20)

Month
Groups Data sets Statistics
APR MAY JUN JUL AUG SEP OCT
MEAN 24 2.7 45 11.5 8.7 4.3 1.5
MAX 115.1 130.3 219.9 392.0 354.7 2812 110.5
All TOT MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1778-2006 VAR 63.2 83.2 199.6 705.6 532.5 228.6 34.9
SKEW 5.7 55 55 43 5.3 7.1 7.5
KURT 44.4 39.8 42.0 28.2 43.9 76.6 79.7
MEAN 22 26 43 11.0 8.4 4.0 1.4
MAX 115.1 130.3 157.5 392.0 345.4 2812 110.5
CWK MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1778-1907 VAR 55.9 77.9 187.6 651.5 464.5 189.9 36.2
SKEW 5.8 55 5.3 45 5.1 7.2 8.0
- KURT 49.0 41.4 35.5 33.7 432 82.4 93.6
MEAN 2.6 29 4.7 12.1 9.1 4.8 1.5
MAX 104.2 1223 219.9 294.6 354.7 268.2 79.4
MRG MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1908-2006 VAR 73.2 90.4 216.0 779.3 625.5 281.2 33.1
SKEW 5.4 5.4 5.8 4.1 5.3 6.9 6.6
KURT 39.3 37.7 483 22.6 2.6 68.0 56.7
MEAN 22 26 45 113 8.2 4.1 1.4
MAX 115.1 130.3 219.9 392.0 354.7 2812 110.5
BCC MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1778-1960 VAR 56.9 74.6 200.3 680.5 473.3 198.8 33.7
SKEW 5.7 5.3 5.4 43 5.4 7.1 7.7
- KURT 46.2 38.0 40.0 28.8 47.9 76.6 86.3
MEAN 2.8 3.1 4.4 12.1 10.7 5.2 1.6
MAX 104.2 1223 194.6 294.6 332.8 268.2 79.4
ACC MIN 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-2006 VAR 87.5 116.3 197.1 803.4 758.3 343.7 39.5
SKEW 5.3 55 5.9 43 4.7 6.8 6.9
KURT 36.8 38.0 50.1 26.0 324 65.1 59.9
Note that

MEAN: mean, MAX: maximum, MIN: minimum, VAR: Variance, SKEW: skewness, KURT: kurtosis
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Table 3. Statistics which are used to test the homogeneity
between CWK and MRG

Statistics Mathematical Expressions

Monthly rainfall Monthly rainfall = 2.(daily rainfall)

The ratio of maximum
daily rainfall to monthly| Dy« ratio =
rainfall

Maximum daily rainfall
Monthly rainfall

Numberofrainy days for|

Nyai = Numbers of rainy days
each month rainy days f rainy day

The ratio of monthly

Monthly rainfall
rainfall to numbers of | Luiny days = onthly rainfa

Numbers of rainy days

rainy days

o} 3547 mmZz 190834 196013 AFS](MRGS} BCC7}
AR = 7IRhellA EAEAAL, 74, 999 A9l A
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Fig. 1. Boxplot with an interquartile range(IQR); Source: wiki-
pedia.org
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Table 4. Two-sample Kolmogorov-Smirnov test for CWK and
MRG

Hy

Statistics Month
MO0 M20

APR

MAY

JUN

Monthly rainfall JUL

AUG

SEP

OoCT

APR

MAY

JUN

Do ratio JUL

AUG

SEP

OCT

APR

MAY

JUN

N, rainy day JUL

AUG

SEP

OoCT

APR

MAY

JUN

/ rainy days JUL

AUG

SEP

R|IP|RIRRNRIARNR|RIR|R|R|R|RZ|>|( > R|> > >|>>

AR I R i e =R e e s i el IS I el S s S A P B Rl g e S I I

OoCT

Note that A: Accepted, R: Rejected
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34

8 8
by °o 3 °o
8 o ° 8| o o
- o - o
8 8 °
= 31 = o )
&~ &~
£ = g ©
S 2 © 3 °7 oo
> > T
= o i
(= T (= T
o e o e
E [=3 § [=3
8- 8
g <
= =
8- 8-
5 5
o o
APR MAY JUN JUL AUG SEP OCT APR MAY JUN JUL AUG SEP OCT
month month
o | o
@ @
o] o
2 o 2 o
©° ©°
x x
© ©
< <
53 E 3
o o
S S
o | o |
S S
APR MAY JUN JUL AUG SEP OCT APR MAY JUN JUL AUG SEP OCT
month month
o o
8 8
w |
&
o
»n N 1’4
> >
© ©
© ©
> v >
c - =
c [
z o z
w0
o
T T T : T T T T T T T T T
APR MAY JUN JUL AUG SEP OCT APR JUN JUL AUG SEP OCT
month month
g g
8 8
8 o
o o ° o o
3| 3
5 8
n 1’4
> >
© ©
° (=} ° Q
g7 g7
c c
o 2
| |
o o
T T T T T T T T T T T T
APR MAY JUN JUL AUG SEP OCT APR MAY JUN JUL AUG SEP OCT
month month

Fig. 2. Boxplots for each statistical rainfall characteristics
(left box: CWK, right box: MRG)
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