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Oceanographical Structure in the Tosa Bay—II.

Surface Water Temperature

Hisao Sakamorto

Using the harmonic analysis technique, the variation of mean surface water temperature of every
10-day interval measured at each station was examined.

1. The annual mean surface water temperature of entire bay was observed as 21.74°C, the minimum
(16.77°C) was found in the first 10-days in March. While. the maximum (27.90°C) was noticed in
the 2nd 10-days in August.

2. The width of variation (2 times of amplitude) of yearly period component which was reflected
by the yearly change of every 10-days surface water temperature measured at each station was
found as 9.4°—11.2°C. The Phase (date of appearance of the maximum surface water temperature)
was noticed from 15 to 21, August.

3. The seasonal change in the distribution of mean surface water temperature was clarified. The
transportation of coastal surface water of Tosa Bay was actually influenced seriously with the drift
current originated from the prevailing wind there.

4. The percentage of the amount of Kuroshio water in Tosa Bay presumed depending on the mean
surface water temperature was 19.5% as yearly mean. The maximum was 41% in August, and the
minimum was 112 in June.

5. Characteristics of mean surface water temperature in three circulation currents in the present bay

was also clarified.
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Fig. 1 Station of the observation.

Table 1. Number of observation in month and ten-day.

=" "Month'|
’ \ Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Ten-day T

The first ten day | 1 3 3 1 2 3 3 4 4 4 4 3
The middle decade | 7 4 11 2 4 5 7 7 4 5 11
The last ten day | 4 6 4 7 6 4 5 4 2 10 3 1
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Fig. 2 Ten-days mean surface water temperature and annual change curve on the st. 27.
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Table 2. Harmonic constant of annual change on the ten-day mean

of surface water temperature in the st. 27.

Period year Water temperature (°C) Phase log (°)
1. 000 5.25 227.9
0. 500 0. 60 74. 4
0.333 0.18 351.3
0. 250 0. 16 152.0
0. 200 0.26 22.3
0. 167 0.19 141. 2
0. 143 0.20 246. 2
0. 125 0.15 341.4
0.111 0.07 184.3
0. 100 0.06 212.5
0.091 0. 08 240.0
0.083 0.09 191.5
0.077 0.06 204. 1
0.071 0.16 103.5
0. 067 0.16 207.2
0.063 0.37 344.9
0. 059 0.09 336.4
0. 056 0.06 180.0
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Fig. 3 Surfacce water temperature of the days and annual change curve on the
st. 27. Annual change curve is composed wave on the mean and harmonic

constant of the 1, 1/2, 1/3, 1/4, annual period in the harmonic analysis.
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Fig. 5 Distribution of change width (two-times of
amplitude) in the annual period.
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Fig. 6 Distribution of phase in the annual period.
The phase showed the day of the highest
surface water temperature. The appearance
month is August.
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Fig. 7 Distribution of the mean surface water temperature in the 11-20 days of a month.
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— Drift current by southern wind

- Drift current by northern wind

Fig. 8 Wind rose (from 1978 to 1979) and schematic drift current by excellence
wind of north and south direction in the each place.
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Fig. 10 Seasonal change on the ratio of Kuroshio water
in the surface water temperature of Tosa Bay.
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Fig. 11 Average tidal current (cm/sec) and its schematic circulation.
(After Mivata er al, 1980)
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Ten-day normal of surface water temperature in the each stations.

Appendix table 1.
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