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Spatial and Temporal Variability of Residual Current and Salinity
according to Freshwater Discharge in Yeoungsan River Estuary
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Abstract : In this study, field measurements were conducted in the section about 7 km from sea dike to westward.
The observations of along channel current were carried out, and water temperature and salinity were measured
simultaneously at 10 stations during one tidal cycle, and sampling interval is 1 hour. The maximum ebb current is
about 1.5 m/s at the surface layer but flood current is 0.4 m/s at the bottom layer during discharge period. Residual
current during river discharge shows two layer structures which is typical characteristic of the estuary system. On
the other hand, residual current during a period with no discharge has shown multi-layer structure different from
general estuarine systems. The distribution of high salinity can be seen at the bottom layer as the effect of discharge
does not reach down to the bottom layer during discharge. As a result, freshwater is not effected at the bottom layer
during observation, and mixing of surface layer to bottom layer is reduced by stratification.

Keywords : Yeoungsan estuary, river discharge, residual current, salinity distribution
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ol At AgS 7P AL vk skl SJeliA skt S Geyer, 2004)2} =7 22K Smith, 1977)° T 277} St 9

#1tt) et 3| 28k} (Corresponding author: Seung-Buhm Woo, Department of Oceanography, College of Natural Science, Inha
University, Incheon 402-751, Korea. Tel: 032-860-8255, Fax: 032-862-5236, sbwoo@inha.ac.kr)
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Fig. 1. The measurements obtained from this study were made in
the box showing Yeoungsan river estuary. Thin line is
depth contour.
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Table 1. Information of ADCP bottom tracking observation
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Fig. 2. Transect line of ADCP and CTD station at August 10 and
15. The dark circle is CTD stations (S1-S10) that were
measured simultaneously with ADCP tracking. MT.lis
indicated Mokpo tidal gauge station.
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Fig. 3. PCA analysis results during discharge and no discharge period.
The blue dot is velocity of each line before PCA analysis and
the red dot is result of PCA analysis.
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Fig. 5. Time variation of along-channel velocity profile during no
discharge period from sea-dike to ocean at different time in
one tidal cycle. Negative and positive indicate ebb and
flood direction of along-channel current, respectively.
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Fig. 9. Time variation of vertical salinity during no discharge
period from ocean to sea-dike.
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Table 2. Statistics of salinity, temperature, and density at volume-averaged salinity

Period Temperature (°C) Salinity (psu). Density (kg/m”)
. Minimum 2398 136 99825
g_ealil tide Maximum 26.85 3158 1021.05
1scharge
Qo1 /08’/%1 0 Mean 24.97 2323 1014.55
SD* 0.96 10.40 8.04
T Minimum 2419 6.52 1001.89
NSngg;lde Maximum 2534 30.24 1019.97
O qischarge
201108 /1§) Mean 2450 2685 1017.04
SD* 032 5.6 431

*SD: Standard deviation
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