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Effects of the minor constituents on time-fixed ferry observations
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Abstract

The seasonal sea surface height variation in the Tsushima Strait in 2011 winter was reported to be properly
observed by the GPS on the ferryboat “New Camellia”, but larger variations in the eastern channel were found,
which are inconsistent with the other observations. By replacing the 4-constituent tidal model to the 8-constituent
one, this inconsistency was modified. Spatial variations of the relatively minor P, and K, constituents, which are
aliased as long-term variations by the daily sampling, result in the pseudo signal in the eastern channel.
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Fig.1 Ferry track of “New Camellia”, and the positions
of tide gauge stations.
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Fig.2 The slope of the regression line between the sea
level difference between Pusan and Hakata and
the 14-day-averaged GPS sea surface height
anomaly along the night-time ship track with the
4-constituent tidal model corrections”, The spatial
difference between 34.7°N and 33.75°N
accounts 0.6-(-0.7)=1.3 times of the whole
channel between Pusan and Hakata.
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Fig.3 The amplitude (a) and phase (b) of each tidal
constituent along the ship track.
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Fig.4 Same as Fig.2, but with the 8-tide constituent tidal
model corrections.
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Period Aliased Period
[hour] [day]
S,  12.000000 o
M, 12.420601 14.79
Major
0O; 25.819341 14.19
K; 23.934469 365.24
Q1  26.868356 9.36
P, 24.065891 365.24
Additional
K, 11.967235 182.62
N, 12.658348 9.59

Table 1 Periods of the 8 tidal constituents and their
aliased period by 24-hour sampling.
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Fig.5 The daily-sampled M, (gray crosses) and P (open
circles) tidal constitutes at 35.0°N (a) and at
33.75°N (b).
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