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Abstract : A statistical test was carried out on the IID (Independently and Identically Distributed) assumption of
the AM (Annual Maxima) data used to estimate the design wave height. The test was divided into independence
(randomness) test and homogeneity test, and each test was conducted on AM data of 210 and 310 stations in
coastal and inner coastal grids in typhoon and non-typhoon (monsoon) conditions. As a result of the indepen-
dence test, the rejection ratios of the test are in the range of 1.8~5.3% and 1.4~6.0% for the non-typhoon and
typhoon data sets, respectively. On the other hand, in the distribution difference test of typhoon data and non-
typhoon data, the same distribution hypothesis was found to be rejected in the range of 47~79% according to the
test method for both coastal grid and inner coastal grid. Therefore, in estimating design wave height by extreme
value analysis, the estimation process by dividing the typhoon and non-typhoon data is appropriate.

Keywords : design wave height, IID assumption, independence test, homogeneity test, annual maxima data
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Table 2. Test method of ‘stats” and ‘MASS’ packages
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Fig. 1. Location map of the coastal grids (MOF, 2019).
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Fig. 2. Station (grid) numbers in the divided coastal zones (MOF, 2019).

Table 3. Station (grid) numbers in the divided coastal zones

Grid numbers

Divided Description of the zones C i i
Zone No. oastal grids Inner-coastal grids
(Total 210 grids) (Total 310 grids)
1 Mid-north coastal waters of the West Sea 1-38, 187-190 1-35, 258-261
2 Mid-south coastal waters of the West Sea 39-64, 191-202 36-63, 262-298
3 Jeju northern waters, mid-west coastal waters of the South Sea 65-76, 179-186 64-75, 251-257
4 Mid-east coastal waters of the South Sea 77-107 76-126
5 Mid-south coastal waters of the East Sea 108-125 127-158
6 Mid-north coastal waters of the East Sea 126-152, 203-210 159-215, 299-310
7 Jeju coastal waters (except Jeju northern waters) 153-178 216-250
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Fig. 3. Image plot of the available Monsoon data numbers (Total 35 years).
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Fig. 4. Image plot of the available Typhoon data numbers (Total 59 years).
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Fig. 5. Image plot of the acceptance/reject of the independence test in case of the Monsoon data (Black cells =accepted, the other

cell = rejected).
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Table 4. Rejection ratio (%) of the independence test (Null hypothesis of randomness, H, = “The data set are independent.”)

Monsoon data set

Typhoon data set

Test name
Coastal (210 stations)  Inner coastal (310 stations) Coastal (210 stations)  Inner coastal (310 stations)
Runs test 443 470 3.14 227
Turning point test 5.12 5.32 2.73 2.03
Bartel’s test 3.04 2.84 5.19 3.76
Cox Stuart test 1.96 2.88 2.78 1.43
Difference sign test 5.33 5.16 2.64 1.83
MK (Trend) test 1.79 2.76 6.03 5.23
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Fig. 6. Image plot of the acceptance/reject of the independence test in case of the Typhoon data (Black cells = accepted, the other cell =

rejected).
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Table 5. Rejection ratio (%) of the homogeneity test (Null hypothesis, H, = “The distributions (or means, medians, and variances) of the two

samples are same.”)

Test name

Monsoon vs. Typhoon data set

Coastal (210 stations)

Inner coastal (310 stations)

Welch’s test

KS (Komogorov-Smirnov) test

F test (variance test)
Bartlett test
Fligner-Killeen test
Ansari-Bradley test

68.59
79.15
63.91
63.97
53.67
55.93

61.99
72.55
57.31
57.37
47.07
49.33
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Fig. 7. Image plot of the acceptance/reject of the homogeneity test of the Monsoon and Typhoon data sets (Black cells =accepted or

excluded).
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