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Numerical Study of Tides in Funka Bay

By Tetsuro MUROFUSHI, Momoki Koca and Sei-ichi KANARI
Department of Geophysics, Faculty of Science,
Hokkaido University
( Received March 15, 1983)

The tide of Funka Bay is studied using a two dimensional numerical model with 2
km square meshes. The patterns of the tidal currents show that the currents in shore of
Muroran is stronger than that of Mori, and the change of current direction near Mori
precedes that near Muroran. Residual currents are very weak except for a few points near
the mouth of the bay, where residual currents velocity reaches 2-8 cm/sec. Results of spectral
analysis in the time series of elevation and velocity show several peaks in addition to the
peak of the tidal period. Among them, 1.26 and 2.66 hour periods are common to both
elevation and velocity spectra. These two periods seem to be the first and the second modes
of the bay oscillations.
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Fig.2. Bottom topography of Funka Bay and the )
domain for the numerical calculation.
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Table 1. Amplitudes of M., K, and O, tides.

MURORAN USu MORI
PERIOD AMPLITUDE PHASE AMPLITUDE PHASE AMPLITUDE PHASE
(hours) (cm) (degree) (cm) (degree) (cm) (degree)
M:(12. 42) 36.7 0.0 35.0 —10.2 31.0 —13.2
K: (23.93) 26.0 0.0 23.0 - 6.8 20.0 — 6.8

0.1 (25.82) 21.0 0.0 18.0 — 8.6 17.0 —16.6
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1.0 tnss Fig. 3. Variations of elavation and
tidal currents, for M,, K, and O,
tides at POINT 616, respectively.
Upper : Stick diagram of tidal
currents.
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Fig. 4. Patterns of tidal currents for M, tide.
Figures from (a) to (f) show the flow patterns at every 2 hours after 108 hours run.
(a) Time = 108 hours, (b) Time = 110 hours, (c) Time = 112 hours, {(d) Time = 114
hours, (e} Time = 116 hours, (f) Time = 118 hours.
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Fig.5. Pattern of residual currents for M, tide.
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Fig. 6. Spectra of elevation Z and velocity components U, V at POINTS 1024, 1904 and 2426,
for M, tide.
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Fig.8. Amplitude and phase patterns of elevation of frequency components corre-
sponding to the spectral peaks of periods of 12.42, 2.66 and 1.26 hours, respectively.
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EDEBEORIILICEDSD, BRTH > Twa, REOETHE L, ZHIEZEERSNE 2
E—FNLIICR2Z 5. BAM1.26 58 &, LT~ n= 2128 5 F10.85 Bl 25 %
THI, PLEIFKESCELOND, L LESBLHEMTETNEEZ TVWBHDT, T/
ENEI5H T 26 H 5.

IV. 20 :5HORE

Table 1ic/RL 2FRFIEHRICE 5 &, Mo 5#ICBIL TEM &R TIIK ISOMAHELSH Y, &
72 K #ic B L Cid i 7o E S D B, L ZAPRER TR, 1T A ENHEEFD LbIRLTY
v, ZHUEBATOBMOBREFE L THEER2 52 ko722 8, & 50tk FiEEREE
128 A, BEEERE YVOEORUFTEFCLWABRERIEZ LNDL. 5B LICERL TABY
Bhb b,

AL, FERD ZR7 P BWT, M 5, Ky F T noBa Tt E— 7 2R L1712 2.66~2.
71 B R OB, MABEEOBMIRSOE 1 =~ FTHD, 1.26 BEHBIOEEII ZDE 2
E-FTHAHH, FloxnNoBAHNES:, EEPEAZEICLZLINEEbLNS,

AEBRIZEIZIRLESRENITH), BEOBUT -7 L BT 2RI EDRB TN
ERNH D, FREBRERUEDREE "BEN, THIPRITHICIEFEZZEBRET— 2%
FTauEmLHE, SEELEEHBRLTIVEL DS .
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