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Residual current estimated from ADCP observation in Sendai Bay

Shigeho Kakeni'

Repeated observations with ship-mounted ADCP were acquired in Sendai Bay. As the duration of the observations was
9h, which is shorter than semi-diurnal tidal period, residual current was estimated from the regressed current by the
least squares method using the time derivative of predicted tide. The correlation coefficient between observed and re-
gressed current was 0.996 at most. This indicates the de-tiding method of this study is valid. Southward current was
dominant in the estimated residual current and the maximum residual current exceeded 20 cm-s™!. Geostrophic current
calculated from observed temperature and salinity corresponded to the residual current. The residual current was likely

to be driven by density distribution.
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Figure 1. Locations of observation stations and bathymetry in

Sendai Bay. Solid circles indicate ADCP stations. Solid
square (SL) indicates the sea level observation station. Open
square indicates the tide gauge station in the Port of Sendai.
Open circle indicates the location of Sendai district meteoro-
logical observatory.
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Figure 2. Predicted sea level changes in the Port of Sendai
around the ADCP observation which was conducted on 15

August 2010.
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Figure 3. Time series of the atmospheric pressure at the sea
surface (a), wind (b) and sea level (c) on ADCP observation
date. The atmospheric pressure and wind were observed by
Sendai district meteorological observatory. Thick line indi-
cates observed sea level in WH. Thin line indicates predicted
sea level in the Port of Sendai.
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Figure 4. Vertical and temporal changes in the north compo-
nent of observed current at Stn S05.
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Figure 5. Time series of the current at 8 m depth of Stn S05.
Open circles and squares indicate the observed east (u) and
north (v) component of current, respectively. The solid lines
indicate the estimated current regressed by the least squares
method using Eqgs. (1) and (2).
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Figure 6. Cross sectional distributions of residual current ve-

locities (a) and the north component of residual current (b).
The shaded area in (b) indicates southward current.
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Figure 7. Cross sectional distributions of density (a) and
geostrophic current (b) calculated from observed temperature
and salinity. The shaded area in (b) indicates southward cur-
rent.
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Figure 8. Cross sectional distribution of observed salinity.
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