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On the Tidal Amplitude by the Harmonic Analyses of the Tides

in Omura Bay and Sasebo Bay

Shigekatsu NakaNEg, Kouichi Uto, and Masao Kurisu

An investigation was made on the present situation of tides in Omura Bay and Sasebo Bay,
which are situated in Nagasaki Pref. and take typically blockaded forms. The purpose of the
investgation was to forecast the changes of tides and contamination of seawater by development
works. As a part of the investgation, the authors, in order to analyze the flowing condition of
seawater, observed the tide range and tidal current in both bays. They present in this paper the
results of the harmonic analyses of tides.

The amplitude and the phase of semi-diurnal tide in Omura Bay showed almost the same value
at each station, although at the bay bottom the amplitude shows an increasing tendency. Because
of its complicated topography, Sasebo Bay, which is a small area, shows a different value of amplitude
according to the kind of component tide and the location of the station. And the phase of the same
component tide in the Bay tends to advance or lose at different stations. It is necessary, therfore, not
only to make a long-term observation but also to install several stations in similar bay.

Because Inoura Strait connecting the two bays is very narrow and has a lot of bends, in Omura
Bay the amplitude of lunar semi-diurnal component tide decreases about two-thirds and the phase

loses about three hours in comparison with those in Sasebo Bay.
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Fig. 1. Locations of the observational stations in
Omura Bay and Sasebo Bay.

Table 1. Sites of each observed station.

Sites Names of stations Lat.(N) Long.(E)
A Higashi-sonogi 33 01.7 129° 55.2"
B Sinjyo 32 54.4 129 57.3
C Shishigawa 32 51.6 129 48.6
D Kameura 32 59.7 129 48.8
E Sakihario 33 02.9 129 46.2
F Higashi-sonogi 33 01.7 129 55.2
G Omura 32 54.4 129 57.3
H Togitsu 32 51.6 129 48.6
I Miyaura - 33 00.3 129 47.4
J Kogosaki 33 06.0 129 40.3
K Tainoura 33 04.5 129 44.5
L Sasebo harbor 33 09.4 129 44.0

A~T in Omura Bay, J~L in Sasebo Bay

The observers: Nihon Sewerage Public Corporation atstations F
~I, Sasebo Maritime Safety Regional Headquarters at station L,
The authors at the other stations
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Fig. 2. A sample of the observed tidal curves recorded
automatically at station J.
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Table 2. Speed and period of each component tide.
Speed Period
Abbreviations Names of component tides (degree/hour) (hour)
M, Lunar semi-diurnal 28.9841042 12.421
S, Solar semi-diurnal 30.0000000 12.000
0, Lunar diurnal 13.9430356 25.819
K, Sdlan 2HG et 15.0410686 23.934
resultant diurnal
M, Lunar quarter-diurnal 57.9682084 6.211
N, Lunar elliptic 28.4397295 12.658
semi-diurnal
1 dL
K. Solar and Lunar 30.0821373 11.967

resultant semi-diurnal
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Table 3. Harmonic constants of tides in Omura Bay.

M. component tides

S, component tides

Stations
R(cm) Lag(degree) R(cm) Lag(degree)
A 20.2 311 9.4 3
B 20.7 320 9.6 12
C 20.7 310 9.3 2
D 20.2 313 9.4 5
E 19.2 312 8.9 4
F 20.4 316 9.5 344
G 21.3 315 9.9 343
H 19.2 311 8.9 340
1 20.1 312 9.3 341
T 24.0 326 9.0 358

R : Amplitude of each component tide
T : Constants at Omura (32 54 N, 129 57 E)
by “The Tides in the Sea Adjacent to Japan”
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Fig. 3. Tidal curves of the observed tide and two
component tides at station A in Omura Bay.
Vo : Tidal curve of the resultant M, and S,
component tides and the observed values
shown by + marks.
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Table 4. Harmonic constants of tides on each number of harmonically analysed componet tides in Sasebo

Bay.
Component tides
N Sta. M, S, K, 0, M. N. K, '’
R Lag R Lag R Lag R Lag R Lag R 1Lag R Lag
J 86.7 255 41.3 284 26.2 218 20.0 220
4 K 90.6 252 36.0 282 26.4 215 21.1 215
L 90.0 267 34.2 302 30.0 229 16.5 210
J 86.4 254 40.5 28 26.6 220 15.0 219 1.0 283
5 K 90.4 252 35.2 284 26.5 216 16.4 213 1.5 266
L 90.4 266 33.9 304 26.2 230 16.1 208 1.0 320
J 76.2 261 40.8 291 26.5 219 14.8 217 0.9 267 22.4 118
6 K 86.3 257 36.6 288 26.4 216 16.1 212 1.5 262 15.8 92
L 89.1 272 36.8 306 26.4 231 15.8 209 3.0 326 15.5 87
J 83.3 264 109.4 282 26.7 219 15.0 217 0.9 261 22.4 101 68.9 127
7 K 89,7 258 68.3 274 26.4 216 16.1 212 1.5 260 16.0- 82 28.9 107
L 91.0 273 46.1 288 26.4 231 15.7 209 1.5 326 15.8 82 15.6 105
S 84.3 242 38.5 268 23.7 215 18.2 194 1.0 322 16.0 238 10.2 263
R : Amplitude of each component tide (cm)
Lag : Shown by unit of degree
N : Number of harmonically analysed component tides

S : Constants at Sasebo (33° 10’ N, 129° 43’ E) by “The Tides in the Sea Adjacent to Japan”
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Fig. 4(a). The observed values and M, and S,

component tides at station J in Sasebo Bey.

V, : The observed values.
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Fig. 4(b). Tidal curves O,, K, and M, component tides

at station J in Sasebo Bay. The amplitude of

M, is shown by the scale of decuple.
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