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Periodic characteristics of long period tidal current by variation of the tide
deformation around the Yeomha Waterway
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Abstract : The mass transport is very complicated at the area which has the macro tide and complex geometry such
as Gyeonggi bay. Especially, the long period current has a strong influence on the estuarine ecosystem and the long-term
distribution of substances. The long period current is caused by several external forcing, whose unique characteristic
varies spatially and temporally. The variation characteristics of long period current is analysed and its generation
mechanism is studied. The tidal nonlinear constituents such as overtide and compound tide are generated due to
nonlinear interaction and it causes mean sea level setup. The tidal wave propagating up into estuary is transformed
rapidly by decrease of cross-sectional area and depth. Therefore the mean sea level is getting rise toward upriver.
The high and low tide level is similar between down-river(Incheon) and up-river(Ganghwa) during neap tide when
the tidal deformation is decreased. The tidal phase difference between two tidal stations causes a periodic fluctuation
of sea level difference. The low water level of Ganghwa station during spring tide does not descend under EL(-)2.5 m,
but the low water level of Incheon fall down under EL(-)4.0 m. The variation of tidal range and its sea level are
increased during spring tide. It is found that the long period current M, is quite similar to that of sea level difference
between the two tidal stations. It means that the sea surface inclination caused by the spatial difference of tidal
deformation is important forcing for the generation of long period current.

Keywords : long period tidal current, Gyeonggi Bay, Yeomha Waterway, Han River, tidal wave deformation
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Fig. 6. Amplitude of tidal constituents at each tide station.
Table 2. Amplitude ratio between M, and other tidal contituents (Unit : %)
St. Incheon(T1) Ganghwa(T2) JeonryuRi(T3) Hangang BR.(T4) Jamsu BR.(T5)
MM, 0.7 133 33.1 253.8 164.4
M/M, 24 14.2 34.6 57.1 48.3
MS,/M, 1.7 9.8 19.2 459 432
M¢M, 1.4 1.8 9.2 29.2 27.0
Table 3. Mean sea level during observation period (May, 2005) (Unit : m)
St. Incheon(T1) Ganghwa(T2) JeonryuRi(T3) Hangang BR.(T4) Jamsu BR.(T5)
Z, 0.00 0.39 1.28 2.71 297
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Table 4. Mean sea level and sea surface slope between T1 and T2
during neap and spring

Mean sea level (ny) (EL, cm)

Sea surface

Div.
T2(Gang hwa)  T1(Incheon) slope(AnyAx)
Neap" 1.7 29 0.13 x 107
Spring” 434 258 2.04x10°

YNeap period : 24.Nov. ~ 26.Nov.2005, 4 tidal cycles
Spring period : 2.Dec. ~ 4.Dec.2005, 4 tidal cycles
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Fig. 7. Time variations of sea level difference between T2(Ganghwa) and T1(Incheon) (a)Neap period, (b)Spring period).
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