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Estimation of Net Flux of Water Mass and Tidal Prism at a Tidal Entrance
through Bottom Tracking with ADCP
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Abstract : In this study, the bottom tracking observation in the tidal entrance within Mokpo coast is performed using
ADCEP in order to estimate net flux of water mass and tidal prism. First of all, observed rawdata was conducted
coordinate rotation considering rotation of the cross-section in order to derive the predominant velocity component.
And observed rawdata is converted into Sigma coordinate with normalization and blank zone data near the water
surface and bottom is interpolated using von-Karman equation. Net flux of water mass is calculated quantitively from
the interpolated data, calculated results show that these represent well characteristic of ebb superiority at Mokpo coast
as well as change of net flux of water mass with tide. Also, by complementing the definition of tidal prism proposed in
past studies, the definition of tidal prism including tidal condition was re-established. Based on the new definition, tidal
prism at a tidal entrance using bottom tracking data with ADCP is estimated quantitively for the first time domestically.
The results are compared with those for results of previous study, calculated results were in good agreement with

previous studies.
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Table 1. Comparison of coefficient @ and m (Stive and Rakhorst, 2008)
Author(s) a m Tidal prism Location
O'Brien(1969) 1.08 x 10 1 Mean spring 8 non-jettied entrances US
Powell et al.(2006) 6.25x 107 1 Mean spring 67 Florida entrances
Eysink(1990) 70x10° 1 Mean tide Dutch Wadden Sea entrances
Maximum water volume
Rakhorst(2007) 565 %107 1 in-flowing or out-flowing Dutch Eastern Wadden Sea entrances
during spring tide
Maximum water volume
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Fig. 2. Observing location in Mokpo.
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Table 2. Tide tables during observation.

<27 =gl h:m (height) h:m (height) h:m (height) h:m (height) =
O 4/25 01:33 (439) 06:57 ( 20) 13:45 (408) 19:08 (-26) 3/16
4/26 02:20 (467) 07:38 (4) 14:29 (414) 19:48 (-50) 3/17
4/27 03:07 (485) 08:20 ( 0) 15:14 (413) 20:28 (-60) 3/18
5/1 06:21 (451) 11:26( 84) 18:26 (358) 23:32 (43) 3/22
5/2 07:15 (425) 12:28 (110) 19:27 (344) 3/23

» 5/3 00:36 ( 83) 08:17 (401) 13:43 (122) 20:39 (339) 324
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Fig. 8. Contour of velocity in the cross section A-B (Spring tide, 2013/04/26).
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Fig. 9. Contour of velocity in the cross section A-B (Neap tide, 2013/05/02).
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Fig. 11. Depth-averaged velocity (Neap tide).
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Fig. 14. Comparison of correlation between tidal prism and cross
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