The Cross-sectional Mass Flux Observation at Yeomha Channel, Gyeonggi Bay
at Spring Tide During Dry and Flood Season
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Abstract : To calculate the total mass flux that change in dry and flood season in the Yeomha Channel of Gyeonggi
Bay, the 13 hour bottom tracking observation was performed from the southern extremity. The value of the total
mass flux(Lagrange flux) was calculated as the sum of the Eulerian flux value and stroke drift value and the tidal
residual flow was harmonically analyzed through the least-squares method. Moreover, the average during the tidal
cycle is essential to calculate the mass flux and the tidal residual flow and there is the need to equate the grid of
repeatedly observed data. Nevertheless, due to the great differences in the studied region, the number of vertical grid
tends to change according to time and since the horizontal grid differs according to the transport speed of the ship
as a characteristic of the bottom tracking observation, differences occur in the horizontal and vertical grid for each
hour. Hence, the present study has vertically and horizontally normalized(sigma coordinate) to equate the grid per
each hour. When compared to the z-level coordinate system, the Sigma coordinate system was evaluated to have no
irrationalities in data analysis with 5% of error. As a result of the analysis, the tidal residual flow displayed the flow
pattern of sagging in the both ends in the main waterway direction of dry season. During flood season, it was
confirmed that the tidal residual flow was vertical 2-layer flow. As a result of the total mass flux, the ebb properties
of 359 cm/s and 261 cm/s were observed during dry and flood season, respectively. The total mass flux was moving
the intertidal region between Youngjong-do and Ganghwa-do.

Keyword : Gyeonggi Bay, Yeomha Channel, Han River, Mass flux analysis, ADCP, Bottom tracking observation,
Residual flow
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Fig. 1. Study area in the Gyeonggi bay and the ship track during the
experiments of 2009, 2010.

Table 1. Bottom tracking observation

Station Period Surv.e 4 'Survey Each sur
duration interval vey time
Spring tide Normal . .
Observation Season (2010/10/24) 1> hours 60 min- 10 min
Line ing ti
Spring tide Monsoon 13 hours 60 min 10 min

(2009/07/10)
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Fig. 2. The depth of ship track line. Looking into the estuary.
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Table 2. River discharge from Han river
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4.1.2 mass flux 43}
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4.2 Residual
4.2.1 Residual At
e dlaiE E5lA 24 S AAS s5o=

Table 4. Residual volume transport rates at observation line in the normal period and monsoon for Park et al.(2002) and our research

Station Period River discharge Observation time Lagrangian (Total mass flux)  Eulerian Stokes drift
Park et al. Normal season 400cms 2month 868 98 771
(2002) Monsoon 2400cms 2month 675 -87 761
Our research. Normal season 200cms 13hour 359 141 217
2011 Monsoon 8000cms 13hour 261 -595 856
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