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The Cross-Sectional Characteristic and Spring-Neap Variation of Residual Current
and Net Volume Transport at the Yeomha Channel
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Abstract : The object of this study is to estimate the net volume transport and the residual flow that changed by
space and time at southern part of Yeomha channel, Gyeonggi Bay. The cross-section observation was conducted at
the mid-part (Line2) and the southern end (Linel) of Yeomha channel for 13 hours during neap and spring-tides,
respectively. The Lagrange flux is calculated as the sum of Eulerian flux and Stokes drift, and the residual flow is
calculated by using least square method. It is necessary to unify the spatial area of the observed cross-section and
average time during the tidal cycle. In order to unify the cross-sectional area containing such a large vertical tidal
variation, it was necessary to convert into sigma coordinate system by horizontally and vertically for every hour.
The converted sigma coordinate system is estimated to be 3~5% error when compared with the z-level coordinate
system which shows that there is no problem for analyzing the data. As a result, the cross-sectional residual flow
shows a southward flow pattern in both spring and neap tides at Line2, and also have characteristic of the spatial
residual flow fluctuation: it northwards in the main line direction and southwards at the end of both side of the
waterway. It was confirmed that the residual flow characteristics at Line2 were changed by the net pressure due to
the sea level difference. The analysis of the net volume transport showed that it tends to southwards at 576 m’ s,
67m’ s~ in each spring tide and neap tide at Line2. On the other hand, in the control Linel, it has tendency to
northwards at 359 m® s~ and 248 m” s™'. Based on the difference between the two observation lines, it is estimated
that net volume transport will be out flow about 935 m® s at spring tide stage and about 315 m’ s at neap tide stage
as the intertidal zone between Yeongjong Island and Ganghwa Island. In other words, the difference of pressure
gradient and Stokes drift during spring and neap tide is main causes of variation for residual current and net volume
transport.

Keywords : residual current, net volume transport, spring-neap variation, ADCP cross-sectional observation,
Yeomha channel
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Fig. 1. The study area, Yeomha channel in the Gyeonggi bay and ship track line (a), cross-sectional depth (b) for transect lines.

Table 1. The observation information of acoustic Doppler current profiler

Line Period Observation time Instrument Interval (min) Bin
(hour) (KHz) Number of transect size
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Fig. 2. The along-channel current velocity at Linel during spring tide: (1) Low tide, (2) Maximum flood, (3) High tide, and (4) Maximum ebb.
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Fig. 3. The along-channel current velocity at Linel during neap tide: (1) Low tide, (2) Maximum flood, (3) High tide, and (4) Maximum ebb.
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Table 2. The observation information of tide and tidal gauge

Station Period Latitude (N) Longitude (E) Interval (min)
T1 (Incheon) 37-26-57 126-35-39 1
T2 (Choji) (2009/06/05~2009/07/10) 37-36-44 126-33-01 5
T3 (Gangwha) 37-44-01 126-31-23 1
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Table 3. Net volume transport at ADCP cross-sectional Linel, Line2, and difference between Linel and Line2

Line Period Lagrangian flux (m’ s™) Eulerian flux (m®s™) Stokes drift (m’ s™)
| Spring tides 359 141 217
Neap tides 248 =302 550
) Spring tides -576 -906 330
Neap tides -67 -401 334
. . . Spring tides -935 —-1047 112
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