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Analysis on Statistical Characteristic Changes due to the Analysis Periods
of Non-Tidal Components Data in the East Coast of Korea
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Abstract : Statistical characteristic analysis was carried out using the non-tidal components computed by the
harmonic analysis of the tidal elevation data in East coast. The tide gauging stations included in this study are the
Sokcho, Mukho, Hupo, Pohang, Ulsan and Ulreungdo stations. In this study, the variance and skewness
coefficient (SC) information changes, i.e., the max. value, min. value, mean and standard deviation of the
variance and SC, are compared and analysed in detail by the various analysis periods increased from one year to
the maximum available period. Based on the result of the statistical information (SI) range analysis, the minimum
analysis period required in order to satisfy the confidence interval of the +5% range of the variance and the +0.1
range of the SC is suggested as the 12 years, except the Ulreungdo stations. The auto-correlation and spectral
density change patterns show the very similar shapes in every stations even though the absolute values are a little
bit different each other.

Keywords : non-tidal components, variance, skewness coefficient, analysis periods, auto-correlation function,

spectrum
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Table 1. Data quality condition of the tidal gauging stations in

east coast
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Years
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Fig. 1. Yearly variance change patterns of non-tidal components in the east coast
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Fig. 2. Yearly skewness change patterns of non-tidal components in the east coast.
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Table 2. Statistical information changes due to the data analysis periods

A}TCNA i‘ﬂ
E—@,X}FJ} NT = 30022, £47)7k0] N4 = 9l
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7} 63} Iy, v g
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(a) Sokcho
Items Variance Information Skewness Information
Periods Max. Value Min. Value Mean Deviation  Max. Value Min. Value Mean Deviation
1 60.78 29.66 4321 6.862 1.536 -0.132 0.326 0.355
3 58.65 31.02 43,05 4.111 1.135 -0.088 0.327 0.227
6 53.19 35.68 43.16 2.800 0.974 -0.005 0.327 0.167
9 52.19 36.05 43,18 2271 0914 0.061 0.342 0.141
12 50.71 37.07 43.17 1.977 0.824 0.070 0.344 0.129
15 48.87 38.30 43.19 1.739 0.814 0.055 0.336 0.112
18 48.95 38.11 43.18 1.597 0.759 0.076 0.337 0.104
21 48.63 38.54 43,24 1.514 0.696 0.118 0.344 0.097
24 47.51 39.69 4323 1.352 0.681 0.125 0.344 0.091
27 47.29 39.44 43,10 1.266 0.656 0.139 0.335 0.082
30 47.60 39.60 4327 1.243 0.584 0.117 0.344 0.082
32(%) 13.18 0.337
(b) Mukho
1 63.18 28.91 44,17 8.415 1.060 -0.069 0.276 0.252
3 59.21 28.97 43.84 4,796 0.966 -0.032 0.274 0.168
6 54.44 33.01 43.88 3.235 0.649 0.029 0271 0.110
9 53.74 35.00 44,00 2.763 0.599 0.061 0.280 0.097
12 50.61 37.63 43.94 2.295 0.663 0.076 0.276 0.081
15 50.51 37.35 43,97 2.039 0.520 0.086 0.278 0.073
18 4933 37.03 43.83 1.891 0.528 0.118 0.279 0.066
21 49.00 38.80 4391 1.732 0.485 0.124 0.275 0.062
24 49.94 38.22 43,90 1.651 0.474 0.132 0.276 0.058
27 49.83 39.65 43.86 1.484 0.490 0.107 0.280 0.057
30 48.05 39.39 43.87 1.456 0.449 0.125 0.279 0.053
33 49.33 39.00 43.87 1.398 0.460 0,148 0.276 0.049
36 47.87 39.39 43.89 1.366 0.438 0.139 0.279 0.048
39(*) 43.94 0.275
(c) Pohang
1 57.53 26.15 42.72 6.760 1.345 -0.050 0.454 0315
3 54.25 28.41 42.53 3.615 1.206 -0.020 0.461 0.192
6 51.42 34.05 42.90 2.777 1.067 0.121 0.470 0.155
9 49.30 3542 4297 2.178 0.956 0.166 0.466 0.115
12 49.50 36.31 42.95 1.854 0.839 0.226 0.469 0.100
15 48.16 37.38 42.90 1.685 0.812 0.249 0.474 0.095
18 47.83 37.23 42.87 1.519 0.810 0.243 0.469 0.088
21 47.29 37.16 42.91 1.502 0.783 0.266 0.471 0.080
24 49.28 38.01 42.88 1.367 0.711 0.282 0.474 0.074
27 47.90 37.59 42.85 1.302 0.729 0.281 0.470 0.071
30 45.85 39.26 42.90 1.164 0.684 0.287 0.474 0.066
32(%) 42.86 0475
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Table 2. (Continued) Statistical information changes due to the data analysis periods

(d) Ulsan
Items Variance Information Skewness Information
Periods  Max. Value  Min. Value Mean Deviation  Max. Value Min. Value Mean Deviation
1 58.71 3291 4272 6.846 1.004 -0.191 0.360 0274
3 56.48 33.86 42.72 3.879 0.896 -0.059 0.360 0.163
6 51.81 36.36 42.78 2.766 0.756 0.028 0359 0.117
9 52.68 37.69 4271 2.234 0.671 0.079 0.347 0.088
12 49.51 36.98 42.75 1.943 0.666 0.136 0.350 0.081
15 4847 3832 42.73 1.707 0.608 0.125 0.350 0.073
18 48.46 37.60 42.69 1.587 0.571 0.180 0354 0.068
21 47.64 37.95 42.82 1.478 0.586 0.175 0.351 0.059
24 48.59 39.26 42.68 1.398 0.582 0.192 0.352 0.057
27 46.69 39.34 42.76 1.293 0.525 0.188 0.353 0.053
30 4737 38.72 4273 1.221 0.534 0.193 0350 0.050
33 46.83 38.76 42.76 1.137 0.521 0216 0.352 0.048
36(*) 42.79 0.351
(e) Ulreungdo
1 76.75 39.58 52.84 9.743 0.627 -0.336 0.169 0.197
3 76.32 39.93 52.59 5.632 0.536 -0.279 0.165 0.127
6 65.63 41.81 52.44 4.010 0.409 -0.140 0.157 0.093
9 61.60 4473 52.56 2.902 0.350 -0.105 0.161 0.075
12 64.65 4331 5247 2.782 0352 -0.057 0.157 0.067
15 62.19 45.79 52.53 2.454 0.333 -0.062 0.157 0.060
18 59.46 46.30 52.53 2.194 0.297 -0.046 0.160 0.055
21 59.74 46.72 52.46 2.103 0324 0.003 0.158 0.052
24(*) 52.48 0.160
Ref. (*) = Total Data Analysis Periods (Years), Deviation = Standard Deviation
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Fig. 8. Auto-correlation function of the Sokcho non-tidal com-
ponents.
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Fig. 9. Auto-correlation function of the Mukho non-tidal
components.
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Fig. 10. Auto-correlation function of the Pohang non-tidal
components.
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Fig. 12. Auto-correlation function of the Ulreungdo non-tidal
components.
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Fig. 13. Power spectrum of the Sokcho non-tidal components.
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Fig. 14. Power spectrum of the Mukho non-tidal components.
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Fig. 15. Power spectrum of the Hupo non-tidal components.

1.0E+04

1.0E+03

:

1.0E+0}

Power Spectral Density

:

1.06-0t

1.06-02
0.00 0.05 0.10 0.15 0.20 0.25 0.30 ©0.35 0,40 0.25 0.50

Frequency (CyclesHom)

Fig. 16. Power spectrum of the Pohang non-tidal components.
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