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Statistical Characteristics of the Non-tidal Components Data
in Korean Coasts
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Abstract : Double-peak normal distribution function was suggested as the probability density function of the
non-tidal components (NTC) data in Korean coastal zone. Frequency distribution analysis of the NTC data was
carried out using hourly tidal elevation data of the ten tidal gauging stations, i.e., Incheon, Gunsan, Mokpo, Jeju,
Yeosu, Masan, Gadeokdo, Busan, Pohang, and Sokcho which were served through the Internet Homepage by the
National Ocean Research Institute. NTC data is defined as the difference between the measured tidal elevation
data and the astronomical tidal elevation data using 64 tidal constituents information. Based on the RMS error
and R? value comparison analysis, it was found that this suggested function as the probability density function of
the NTC data was found to be more appropriate than the normal distribution function. The parameters of the
double-peak function were estimated optimally using Levenberg-Marquardt method which was modified from
the Newton method. The standard deviation and skewness coefficient were highly correlated with the non-tidal
constants of the tidal gauging stations except Mokpo, Jeju and Sokcho stations.

Keywords : tidal elevation data, astronomical components, non-tidal (meteorological) components, double-
peak normal distribution, skewness
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Table 1. Standard deviations of non-tidal components in the World (Pugh, 2004)

Location Standard deviation Description

Honolulu 6 cm Ocean island surrounded by deep water

Mombasa 4 cm East African estuary near deep water

Buenos Aires 49 cm Extensive estuary of River Plate, Argentina
Newlyn 15 cm Shallow site on northwest European shelf, England
Southampton 20 cm Shallow site with strong non-linear interactions
Court-town 15 cm Shallow site near Irish Sea amphidrome

Table 2. Frequency distribution of the wave height, tidal elevation and wind velocity

Distribution Fn. .. . .
! Initial variate distribution
Items

Extreme distribution Joint PDF Items

Wave height
Tidal elevation (Water level)
Wind velocity

Rayleigh, B-Rayleigh
Double-peak Normal
Gaussian (Normal)

Gumbel, Log-Pearson 111 etc.

Gumbel, Weibull etc.
Gumbel, Weibull etc.

Wave direction, Wave period
Tidal currents
Wind direction
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Data Download periods

Gauging stations FEFAA (em) Skewness Coeflicient BisiA (em) (Frequency distribution)
Incheon 14.82 -0.416 473.50 1999-06-01 ~ 2000-05-31
Kunsan 12.34 -0.321 371.64 1996-01-01 ~ 1997-12-31
Mokpo 12.38 0.030 249.60 1999-01-01 ~ 2000-12-31
Cheju 7.58 -0.078 139.39 1973-01-01 ~ 1974-12-31
Yeosu 9.37 0.156 171.48 1983-01-01 ~ 1984-12-31
Masan 8.55 0.569 100.83 2003-01-01 ~ 2003-12-31

Gadeokdo 7.63 0.444 91.82 1977-01-01 ~ 1978-01-01
Pusan 7.52 0.578 61.67 1974-01-01 ~ 1975-01-01
Pohang 7.29 0.727 12.58 1973-01-01 ~ 1973-12-31
Sokcho 7.80 -0.023 19.44 1974-01-01 ~ 1974-12-31
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(a) Gaussian distribution function

Gauging stations u (cm) o (cm) RMS Error (Unit : 107 R?
Incheon 0 13.12 5.95 0.9954
Kunsan 0 11.06 8.81 0.9931
Mokpo 0 11.88 3.39 0.9989

Cheju 0 7.04 7.78 0.9979
Yeosu 0 8.87 7.29 0.9969
Masan 0 8.54 18.89 0.9800
Gadeokdo 0 7.71 17.68 0.9877
Pusan 0 7.60 20.21 0.9834
Pohang 0 7.27 21.25 0.9842
Sokcho 0 7.72 12.57 0.9946

(b) Double-peak normal distribution function (Suggested pdf)

Gauging stations #, (cm) My (cm) o, (cm) o, (cm) RMS error (Unit : 10%) R?
Incheon 0.3417 0.6869 17.3089 10.2949 1.83 0.9996
Kunsan -0.6928 1.9730 8.3642 15.0536 4.04 0.9985
Mokpo -0.7676 0.6842 10.2798 13.8486 223 0.9995

Cheju -0.4081 0.6665 5.79096 8.72879 4.65 0.9992
Yeosu -1.1153 0.9219 7.3570 10.7460 2.46 0.9997
Masan -3.7161 3.6437 6.1199 9.2106 0.52 0.9999
Gadeokdo -3.4614 3.3635 59139 7.8563 1.94 0.9999
Pusan -3.6929 3.6988 5.5146 7.6039 0.88 0.9999
Pohang -4.1539 3.9104 5.0944 6.4505 0.25 0.9998
Sokcho -0.0858 0.2507 6.5850 9.1524 11.75 0.9953
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Table 5. Non-tidal constants of the tidal gauging stations

Gauging HWOST LWOST HWONT LWONT Spring Range Neap Range =~ Mean Range
stations (cm) (cm) (cm) (cm) (cm) (cm) (cm)
Incheon 393.62 -393.62 175.44 -175.44 784.24 350.88 569.06
Kunsan 312.06 -312.06 140.78 -140.78 624.12 281.56 452.84
Mokpo 188.94 -188.94 93.26 -93.26 377.84 186.52 282.18
Cheju 99.27 -99.27 40.19 -40.19 198.54 80.38 139.46
Yeosu 143.76 -143.76 53.24 -53.24 287.52 106.48 197.00
Masan 85.87 -85.87 30.61 -30.61 171.74 61.22 116.48

Gadeokdo 82.97 -82.97 3041 -30.41 165.94 60.82 113.38
Pusan 58.81 -58.81 21.09 -21.09 117.62 42.18 79.9
Pohang 3.79 -3.79 2.37 -2.37 7.58 4.74 6.16
Sokcho 9.61 -9.61 4.61 -4.61 19.22 9.22 14.22

*HWONT, LWONT, HWOST, LWOST (Datum : Mean Sea Level)

Table 6. Statistical information and autocorrelation coefficient of the Non-tidal components

Gauging

Data Numbers

Standard

Autocorrelation (Lag No, Hour)

Stations (1 Hour Interval; 1 Year) Deviation Skewness 1 12 48
Incheon 8,764 14.82 -0.416 0.889 0.360 0.030
Gunsan 8,764 12.34 -0.321 0.831 0.347 0.097
Mokpo 8,764 12.38 0.030 0.750 0.447 0.129
Cheju 8,764 7.58 -0.078 0.928 0.668 0.412
Yeosu 8,764 9.37 0.156 0.950 0.619 0.260
Masan 8,764 8.55 0.569 0.912 0.706 0.430
Gadeokdo 8,764 7.63 0.444 0.951 0.760 0.435
Busan 8,764 7.52 0.578 0.970 0.799 0.413
Pohang 8,764 7.29 0.727 0.993 0.838 0314
Sokcho 8,764 7.80 -0.023 0.996 0.889 0.445
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Fig. 3. Change pattern analysis of the auto-correlation function.
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