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Appearance of Tide-surge Interaction along the West/South Coasts
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Abstract : Hourly tide-gauge data at 10 tide stations along the West/South coasts were analysed statistically for tide-
surge interaction. Interactions were found at all stations except Busan, prominently at the western tip of the South
coast near Mokpo and Wando. A well-known interaction pattern which occurs at flood tide was found rarely at
domestic coasts, while another pattern of the tide-modulated surge which occurs at low tide was detected frequently.
In addition, a new interaction pattern which occurs at ebb tide is discovered. This pattern is found at Mokpo where
the ebb dominance is prominent. Finally, the skew surge could be considered as a tool coping with such interactions.
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Fig. 1. An interaction pattern which occurs at flood tide.
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Fig. 2. Surge peaks above 20 cm plotted with respect to tidal heights and tidal phase.
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Table 1. An example of chi-square test at Mokpo

Frequency(n,) (n—np)’

2001 2002 2003 2004 2005 SUM  np;

552~352 11 7 12 17 12 59 322
351~288 13 11 11 12 12 59 322
Tide 287218 18 20 17 38 17 110 1.1
level 217138 26 31 24 32 33 146 49
137~-78 52 43 44 48 47 234 1039

SUM 120 112 108 147 121 608 1743

Flood 14 8 13 17 11 63 52.1

High 16 13 15 24 21 89 26.1
Tidal

Ebb 28 36 34 47 38 183 6.3
phase

Low 59 52 45 53 64 273 96.3

SUM 117 109 107 141 134 608  180.8

Table 2. Results of chi-square test

Tide level Tidal phase
Site > >
Haoos (9:5) Ha.00s (7.8)
Incheon 56.3 62.0
Anheung 11.8 10.1
Gunsan 339 21.6
Mokpo 174.3 180.8
Chuja 64.0 65.3
Jeju 34.4 343
Wando 111.8 114.2
Yeosu 30.2 209
Tongyoung 17.7 14.7
Busan 52 24
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Fig. 3. Examples of the interaction pattern which occurs at flood tide.
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Fig. 7. Definition of the skew surge.
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Fig. 8. Comparison of instantaneous surge and skew surge with
respect to tidal height at Mokpo.
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