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Abstract : There are several factors to consider for a ship to enter or depart a port safely. It is particularly important to identify the tides in the port
to reduce the risk of stranding the ship. Most previous studies have focused on finding and analyzing harmonic constants. However, the research on the
analysis and accuracy of harmonic constants in other hydrographic agencies is lacking. In this study, six Korean ports (Incheon, Gunsan, Yeosu, Busan,
Ulsan, and Sokcho) were compared to the British and Korean tide tables based on actual information. To find the cause of tidal difference, the tide
height, tide time, and form factor were calculated using harmonic constants. The information was then compared with British and Korean data. As a
result of the difference in analysis of actual information and tide tables, there was a difference between the actual tide height and time at each port. The
cause was found to be the difference in the harmonic constant, tide, and form factor between the UK and Korea. Therefore, this study, the Korean
standard port should be added to the British tide table, and harmonic constants, which are the criteria for creating tides, must be constantly updated

with the latest information. Additionally, the tide tables produced in each country are more accurate than the tide tables produced in UK.
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Fig. 1. Standard and Secondary Port Information of Map.
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Table 1. Standard Port Information in British and Korea

Port Standard Port
British Korea
Incheon Incheon Incheon
Gunsan Incheon Gunsan
Yeosu Changjiang (China) Yeosu
Busan Changjiang (China) Busan
Ulsan Moji (Japan) Ulsan
Sokcho Kamaishi (Japan) Sokcho
Jehat 2 ES WEY] PAME AeUY 714 MBS
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Table 2. Harmonic constant

Angular . Harmonic Constant
P hr

velocity (%/hr) eriod (hr) = wplitude | Phase

28.9841042 12.4206012 Hi &n

30.0000000 12.0000000 H, g

15.0410686 23.9344696 Hi g

13.9430356 25.8193417 H, 2
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Table 3. Harmonic constant comparison of Korea Port
. M2 Sz Kl Ol
Harmonic Constant H, o H o He o H, o Standard Port
Incheon Korea 283 130 113 187 40 302 30 264 Standard
UK 285 138 109 196 39 305 28 265
Korea 215 84 83 136 35 280 27 243
Gunsan
UK 220 90 82 143 34 281 26 243 Incheon
Changjiang UK 120 286 53 331 27 193 16 151 Standard
Yeosu Korea 93 259 43 294 19 182 13 150
UK 98 259 45 295 19 182 13 149 Changjiang
Busan Korea 38 236 18 272 5 143 2 104
UK 40 236 19 273 4 143 2 109 Changjiang
Moji UK 68 259 30 290 16 233 14 219 Standard
Ulsan Korea 12 212 6 253 3 50 3 347
UK 16 214 8 258 3 51 3 346 Moji
Kamaishi UK 30 89 14 135 23 162 19 136 Standard
Sokcho Korea 5 86 2 114 5 123 5 322
UK 7 85 3 115 5 3 5 319 Kamaishi
Source: Korea Hydrographic Office Agency(2018a), Unitied Kingdom Hydrographic Office(2018)
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Fig. 2. Difference comparison on Height and Time of Tide in Incheon.
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Fig. 3. Difference comparison on Height and Time of Tide in Gunsan.
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Fig. 4. Difference comparison on Height and Time of Tide in Yeosu.
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Fig. 5. Difference comparison on Height and Time of Tide in Busan.
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Fig. 6. Difference comparison on Height and Time of Tide in Ulsan.
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Fig. 7. Difference comparison on Height and Time of Tide in Sokcho.
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Table 4. Height Difference and Time Difference comparison of Korea Standard Port

UK Tide Table Data Calculation Data P
Harmonic Constant| Time Difference Height Time Height f;it:r
MHW | MLW | MHWS | MHWN | MLWN | MLWS | MHW | MLW | MHWS | MHWN | MLWN | MLWS
Korea 0428 1040 8.6 6.3 3.0 0.7 1.79
Incheon
UK 8.5 6.4 29 0.4 0445 1057 8.6 6.4 29 0.7 1.71
Gunsan Korea 0254 | 0906 6.6 49 2.3 0.6 2.36
s UK | -0151 | -0118 6.6 4.9 2.2 0.6 0306 | 0918 6.6 5.0 2.2 0.6 2.25

Source: Korea Hydrographic Office Agency (2018a), Unitied Kingdom Hydrographic Office (2018)

Table 5. Height Difference and Time Difference comparison of Korea Secondary Port

UK Tide Table Data Calculation Data
Harmonic Constant| Time Difference Height Time Height ;Ocr::r
MHW | MLW | MHWS | MHWN | MLWN | MLWS | MHW | MLW | MHWS | MHWN| MLWN | MLWS

Changjiang| UK 43 | 33 | 20 | 09 | 0951 | 1563 | 39 | 28 | 15 | 04 | 056
Veos | Korea 0855 | 1507 | 30 | 22 | 12 | 03 | 060
UK | -0055 | -0052 | 33 | 23 | 13 | 03 | 0855 | 1507 | 32 | 23 | 12 | 03 | 060

B | Korea 0808 | 1420 | 12 | 08 | 04 | 01 | 049
UK | -0150 | 0137 | 12 | 09 | 04 | 01 | 0808 | 1420 | 12 | 09 | 04 | 01 | 050

Moji | UK 23 | 17 | 09 | 03 | 0855 | 1507 | 23 | 17 | 09 | 03 | 08
Korea 0718 | 1330 | 04 | 03 | 02 | 01 | 085

Ulsan e 1 41059 | +1036 | 05 | 04 | 02 | 01 | 0722 | 1334 | 05 | 04 | 02 | o1 | os4
Kamaishi | UK 13 | 11 | 08 | 03 | 0304 | 0916 | 13 | 10 | 07 | 04 | 133
Korea 0257 | 0909 | 02 | 02 | 01 | 01 | 223

Sokeho T 1185 | 41200 | 03 | 02 | 02 | 01 | 0255 | 0907 | 03 | 02 | 02 | o1 | Lel

Source: Korea Hydrographic Office Agency (2018a), Unitied Kingdom Hydrographic Office (2018)
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