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Currents in Omura Bay (2)
—Field Observation—

by

Takehiro NAKAMURA*, Hiroyoshi TOGASHI* Shoji IZUKA**,
Shinya MIKURIYA* and Hiroshi ISHIHARA*

The changes at sea level and currents in Omura Bay are studied by field observation. Twelve

observations were performed from winter to spring in 1989 and 1990. One observation period was over

fifteen days.

As for observing the changes at sea level, four main constituents of tide (M,, S,, K; and O,) were

analyzed by the harmonic analysis of tide using the least square method. A great part of the changes
at sea level shows a very good estimate by these constituents. A change of the Seich with about 25
~80 minutes period was also observed. '

As for observing the currents, the three components of current were discussed separately. First was
In the

northern part of Omura Bay, there was a weak counter clockwise constant flow. The second was the

the constant flow component (M,) which is a mean value of currents for the observed period.

tidal current. Four main constituents of tidal currents were analyzed by the same method employed
The

correlation between wind velocities and residual flows was analyzed. At great depth of Omura Bay,

in tide. Lastly, the residual flow was the remainder of the other components described above.

flows were observed to be 244° in a clockwise direction after 3 hours delay from wind blowing.
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Table 1 Locations of observed stations and nomenclature of data

Station Latitude (N) Longitude (E) Name of data* | Period of observation
P1 32° 56" 037 129° 527 00~ P.1B, 9 Jan. -26 Jan. 89
P.1B, 11 Jan. -28 Jan. ’90
P.1M 31 Jan. -14- Feb. ’90
P.1S 14 Feb. - 4 Mar. 90
P2 320 58 17" 129° 52" 00~ P.2B 26 Jan. -14 Feb. 89
P3 33 01" 00~ 129° 52" 00” P.3B 14 Feb. - 2 Mar. '89
P4 33 00" 06” 129° 50" 24" P.4B 2 Mar. -18 Mar. ’89
P5 32° 58 07”7 129° 50" 24”7 P.5B 18 Mar. - 6 Apr. 89
P6 33" 017 527 129° 53" 36" P.6B 5 Apr. -20 Apr. 89
P7 32° 58 37" 129° 55 13”7 P.7B 20 Apr. - 9 May. 89
P38 32° 56" 24" 129° 50" 24~ P.8 B, 5 Mar. -22 Mar. '90
P.8B; 22 Mar. -9 Apr. 90

* B M and S show the vertical positions of current meter. B is 5m above the bottom, M 10m, and
S 15m. The subscript shows the different data of the same station.
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Table 2 Tidal constituents

N f dat M, Ss X O,
ame ot data Amp.(cm) | Lag() |Amp.(cm)| Lag() [Amp.(cm)| Lag() |Amp.(cm)| Lag(’)
P.1B, 23.7 357.59 8.3 37.37 13.4 307.70 10.0 289.96
P.1B, 21.9 324.11 8.2 9.86 12.2 288.06 9.7 272.01
P.1M 23.8 328.34 10.6 9.90 10.4 291.64 11.2 271.15
P.1S 22.2 317.25 12.0 358.31 10.7 288.76 10.9 255.49
P.2B 22.9 316.74 10.2 13.24 11.9 290.53 10.9 257.28
P.3B 20.2 322.69 13.4 357.85 8.8 288.80 10.5 261.69
P.4B 23.1 325.13 11.0 348.99 11.3 280.63 12.6 256.59
P.5B 22.1 315.85 13.0 343.47 8.1 267.58 9.8 244.35
P.6B 23.4 332.21 10.8 333.62 10.7 268.44 10.6 264.10
P.7B 23.4 314.93 9.2 335.11 11.6 268.93 . 9.2 243.20
P.8B, 21.2 324.59 13.3 350.63 9.2 276.16 10.7 255.71
P.8B, 24.3 327.05 11.2 336.35 9.8 274.85 10.8 257.76
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Fig.4 Power spectrum at sea level change
of P. 3B
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Fig.6 Constant current flow by two dimensional
numerical simulation (from Nakamura et
al.?,. 1989)
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Fig.7 Tidal ellipses of the four main tidal constituents (M, S,, K, 0,) and constant flows (M)
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