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Estimation of inertia currents and drift eurrents due to the coastal wind
(the land and sea breeze) from the fortnight data of tidal currents

Hideichi Yasuda

Although we know that harmonic constants of the four main tidal components, M2, S2, Ol and K1, can
be given by the 15 day data of tides or tidal currents, this study shows that oscillatory components except
the four components can be newly obtained from advancement of the data processing in which the residual
data is prepared by elimination of the four components. Current data analyzed here was measured at the
multi-levels of the stationary station in the Suounada sound, the Seto Inland Sea where water motion is in-
duced by wind besides tides because the sound is rather wide and shallow. The inertia current obtained
here is fairly accurate compared to the N2 component. It is noteworthy that the drift current due to the
land and sea breeze has been analyzed though its period is almost equal to the K1 component eliminated in
the residual data. This analysis was possible because the diurnal oscillatory breeze changed in direction in
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the duration of this experiment.
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Fig. 1. Amplitude profiles with a tidal period at Oura
given by the harmonic analysis of 5-year data. (a)
diurnal tidal components and (b) semi-diurnal tidal
components
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Fig. 2 . Variations with time of the raw data, the compound
data of four main tidal components and the residual
data of tidal level at Oura in the Ariake Sea.
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Fig. 3. An amplitude profile of tidal level at each tidal
period which is given by the 240 hour residual
data of tidal level at Oura.
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Table 1 . Comparison of the amplitude of tides at Oura among fortnight,
monthly and five year data.
15 day-data 30 day-data 5 year-data
01 23.25cm 19.84 cm 20.74 cm
K1 24.79 22.20 27.63
M2 160.88 151.26 152.38
S2 83.74 78.25 66.37
Q1 5.83 6.15 4.17
N2 30.55 26.83 27.26
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Table 2 . Harmonic constants of four main tidal components of currents measured at each level of the sta-
tionary station in Buzen Sea, Suounada during fortnight from Aug. 17, 2005.

Ol Major axis(cm/s) Minor axis(cm/s) Orientation(°) Phase lag(°)
S-1m 3.31 143 2735 1312
S-3m 324 1.14 293.4 137.7
B+2m 2.53 0.09 282.5 150.9

B+1.5m 2.00 0.28 267.5 150.6
B+l m 1.76 0.42 248.3 156.0
B+0.5m 1.60 0.39 2329 165.0

K1 Major axis(cm/s) Minor axis(cm/s) Orientation(°) Phase lag(®)
S-1m 5.09 2.03 279.5 91.2
S-3m 4.25 1.53 296.6 104.6
B+2m 2.29 0.76 239.1 188.7

B+1.5m 2.07 0.59 220.2 1954
B+l m 1.82 0.46 217.0 188.1
B+0.5m 1.62 0.04 219.2 175.1

M2 Major axis(cm/s) Minor axis(cm/s) Orientation(°) Phase lag(°)
S-1m 16.90 2.70 260.1 146.4
S-3m 16.94 2.66 2742 152.1
B+2m 13.98 0.97 288.6 122.5

B+1.5m 13.05 1.38 287.1 119.4
B+l m 11.96 1.81 287.2 115.0
B+0.5m 10.10 1.86 287.1 112.2

S2 Major axis(cm/s) Minor axis(cm/s) Orientation(°) Phase lag(°)
S-1m 927 1.39 84.7 582
S-3m 9.64 1.44 87.4 66.2
B+2m 8.32 0.50 113.7 35.6

B+1.5m 7.60 0.96 110.6 31.1
B+l m 6.71 1.09 108.0 30.1
B+0.5m 5.58 1.05 105.6 29.7

RESIDUE Amplitude(cm/s) Orientation(°)

S-1m 3.83 138.2
S-3m 3.36 145.6
B+2m 2.54 148.0
B+1.5m 2.13 148.1
B+l m 1.45 148.4

B+0.5m 1.23 1774
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Fig. 7. Amplitudes of the east-west component of tidal

current at each oscillatory period. The harmonic
analyses are made using the residual data shown
in Fig. 4, the duration of which is 240 hours (10
days).
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same station and the same period.

Table 3 . Harmonic constants of the N 2 -component, the inertia current and the Q 1 -component at the

N2 Major axis(cm/s) Minor axis(cm/s) Orientation(®) Phase lag(®)
S-1m 323 1.21 2553 92.9
S-3m 3.10 0.98 272.1 98.1
B+2m 1.53 0.39 307.0 26.2
B+1.5m 1.45 0.31 300.0 345
B+l m 1.51 0.01 296.5 442
B+05m 1.31 0.04 298.1 53.7

Inertia comp. Major axis(cm/s) Minor axis(cm/s) Orientation(®) Phase lag(°)

S-1m 3.18 1.70 299.4 118.4
S-3m 227 1.26 337.0 146.2
B+2 m 1.93 0.87 264.9 270.8
B+1.5m 1.67 0.97 2522 2721
B+l m 1.41 1.09 244 4 269.1
B+0.5m 1.01 0.90 217.8 244 4

Q1 Major axis(cm/s) Minor axis(cm/s) Orientation(®) Phase lag(°)
S-1m 2.04 0.52 2975 106.7
S-3m 1.68 0.60 309.6 113.2
B+2m 2.11 1.16 115.3 422
B+1.5m 1.77 0.99 92.5 30.8
B+l m 1.42 0.74 78.2 29.5
B+0.5m 1.05 043 72.9 29.1

E-W component

Off Kanda Port

N-S component

Aug. 25

Sep.

2

Fig. 8. Variations with time of the east-west and

north-south components of the wind at the
wave-observational tower. The wind data is
running-averaged over 4 hours.
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Table 4 . Harmonic constants of the residual and the diurnal components of the wind at the wave-observational
tower. (a) analytical results of 72 hour data, (b) those of 96 hour data and (¢) those of 48 hour data.

72 hours from the noon of Aug. 26

Amplitude(major) Minor Orientation Phase lag
TOWER Average 399 m/s 90.3°
Oneday 3.38 m/s 1.21 m/s 148 .4° 84.5°
NAKATSU Average  0.99 m/s 102.1°
Oneday 2.71 m/s 0.36 m/s 167.6° 73.6°
96 hours from the noon of Aug. 26
Amplitude(major) Minor Orientation Phase lag
TOWER Average  2.56 m/s 90.7°
Oneday 2.66 m/s 1.13 m/s 155.2° 79.6°
NAKATSU Average 0.68 m/s 92.9°
Oneday 2.54m/s 0.40 m/s 175.3° 68.7°
48 hours from the midnight of Aug. 27
Amplitude(major) Minor Orientation Phase lag
TOWER Average 4.01 m/s 90.2°
Oneday 4.35m/s 0.69 m/s 353.5° 79.1°
NAKATSU Average 0.89 m/s 121.7°
Oneday 2.85m/s 0.28 m/s 356.7° 69.6°
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Table 5 . Harmonic constants of the residual and the diurnal components of the currents at the levels, one meter and
three meters from the sea surface and two meters from the basin floor. The duration of the data is 48 hours.

Average S1(diurmal) component
Amplitude Orentation Major Minor Orientation  Phase lag

Wind

Tower 4.01 m/s 90.2° 435m/s 0.69m/s 353.5° 79.1°
Current

S-1m 8.01 cm/s 147.1° 776 cm/s 4.09cm/s  32.3° 75.8°

S-3m 5.83 172.8 6.73 241 61.2 80.1

B+2 m 451 48.3 7.88 6.66 182.1 63.5
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