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Study of Seiches in Lake Toya

By Shigeyoshi KopoMmar:
Department of Geophysics, Faculty of Science, Hokkaido University
(Received July 26, 1977)

Lake Toya is situated in sourthern part of Hokkaido. It has nearly circular basin with a
nearly circular island in its center. Several investigators have reported the periods of seiches
from observations and calculations.

Water levels were recorded at two points from November 4 to 8 in 1976. Average periods
of oscillation are 11. 0 and 9.0 minutes. The former is the period having flow direction of E-W
and the latter is that of N-S.

Oscillations of lake level have been calculated numerically in using a two-dimensional
model. The dominant periods are 11.6 and 9.8 minutes. The periods of the calculation are longer
than that of the observation. The calculated period of E-W seiche is longer than that of N-S
seiche. In assumption of constant depth in lake, the calculated periods are 11.7(E-W)and 10.9
(N-S)minutes. The difference between the period of E-W seiche and the period of N-S seiche
1s smaller than that of previous results, but the calculated period of E-W seiche is longer than
that of N-S seiche. From these results, it can tell that the periods of seiches in Lake Toya are
dependent on the external form of lake and the distribution of depth.
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Fig. 1 Site of the observation points
in Lake Toya. Numeral shows depth in
meters.
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Fig. 2 Water level records in Lake
Toya at St. 1 and St. 2 in November
1976.
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Fig. 3 Amplitude spectra at St. 1.
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Fig. 4 Amplitude spectra at St. 2.
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Fig. 7 Amplitude spectra at St. A and
St. B.
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Table 1. Change of the period of seiches with the wind direction.

Wind Direction (Duraion)
SW (conti.) N (conti.) S (20mi.) W (20mi.)
St. A 11.6 11.6 11.6 11.6
St. B 9.8 9.8 9.8 11.6

Station
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Table 2. List of studies concerning seiches in Lake Toya.
E—W and N—S express flow direction.
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Observation Calculation | Model experiment Authors Stations
E-W|N-S E-W|N-S |E-W|N-S
9.29 11.2 10.3 11.8 10.3 | NAKAMURA & HONDA (1911) 3
4.5 MORI (1911) 6
10.25 SANO (1913)
10.93| 9.14 9.88 | 8.73 KOENUMA (1933) 5
8.89 9.48 8.70 HIDAKA (1936) 3,4,5
9.87 8.68
(9.25) | (8.67) YAMADA & ADACHI (1936)
9.10 | 8.58 YAMADA & ADACHI (1937)
10.9 KODOMARI (1976)
11.0 9.0 1, 2
KODOMARI (1977)
11.6 9.8 A,
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