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Observations of Water Level and Numerical Experiments
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Hokkaido University
(Received June 20, 1975)

Fluctuations of water level were maesured during May and ,July 1969 and November
1970 in Lake Kutcharo, Hokkaido. Average periods of oscillation are 30 and 18 minutes.
The former is the period of the uninodal longitudinal seiche and the latter is that of the uni-
nodal transverse one. The observed period of the uninodal longitudinal seiche (30 minutes )
is a little longer than the periods calculated by Merian’s formula (25.8 minutes) or Defant’s
method (26.4 minutes ).

Oscillations of lake surface and velocities have been calculated numerically in using a
two-dimensional model. From results of Fourier spectrum analysis for the calculated time
series of water level, it is found that the dominant periods of seiche are 30 and 18 minutes.
The coincidence between the calculation and the observation are exact. Moreover, in as-
sumption of no island in lake the calculated period was 26 minutes. This is very close to
the one-dimensional calculations.

From these results, it can tell that the island has effects on the period of seiche.
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Location map of Lake Kutcharo
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showing observation points.

Table 1. Periods of observations and the weather of duration.
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Fig. 3. Water level receid in Lake Kutcharo at St.4 in July 1969,
plotted at intervals of 5 minutes.
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Fig.4. Water level records in Lake Kutcharo at St.5 and St.6 in
November 1970, plotted at intervals of 5 minutes.
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Fig. 7. Water level record in Lake Kutcharo at St.6 in November
1970, plotted at intervals of 30 minutes.
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iv) M—4 ; 5EniizM—2 rRILTH A, ZOBMICE->EEIIFigIntIicksd. B
TR 7 B m@ vEBR R L0, Figdn i) ToWs zER TS, ViEM—-2 tFEL &L

[SOm

o 5 (Km)

Fig. 9. Longitudinal cross-section of Lake Kutcharo, along the line
-2 in Fig. 8. Parts below the dotted line are disregarded in a
calculation of the case of M-4.
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~7TDETNEIM—-1, M2 DEFNMCH~NS &, ili& s 3. 5AMP»Er» -2, —F,
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Table 2. Calculated periods for surface seiche, in minutes, using
Defant’s method.

£ F A | M—1|M-2 | M-3 | M—4 | M=5 | M—6 | M—7

A # (2) 24.4 26.4 26.1 26.0 29.2 20.9 22.9
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@:fumzm

-7

h
Qf:f vdz = Hv x¥3,

-7

iz, We, Wy, ZJREDX, YD, 0o #ZEROEEE T
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m/sec. DEWCIIET 5 & ) HETHN %5 2, (6), (7), QDRI HAENLZSHERCL,
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—
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Fig. 10. Distributions of velocities at 9 hours after the wind was stopped.
Dotted lines show that surface elevations are zero at this time,
+ indicate parts of positive elevation. Upper arrows indicate
the wind direction.
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Fig. 11. Change of lines, surface elevations are zero, on every 100 minutes.
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LTA&7., #ofss( Fig.13), St.3, St Water level
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Fig. 13. Computed variations of vertical

ZZTREDEWIC L BIREINDFENICDOW displacement of water surface.
. The using model has mesh inter-
i
TE~L, AR L /Ci AL, &, W, AL vals of 500 m and north wind.
WhrEZTAL, Fig 10 el 2Rl 72k The numbers of station corres-
S FES AT D5 — I ED BB L DD pond to the nearest point of the
’ observation.
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ZEREKBLTWS, FRAMCONCATY, BBLTWL DL EDBAETL 300 TRINDE,
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WORETEDLT) 25 LTh b IRHE
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1 Km
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3 78 V& S N
oL RO R (#2645) & ERIE Fig. 14. Distribution of velocities, the using
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after the wind was stopped. See Fig.

R = 1845354 = § i . _
LTwb a8z s, 3RI8REORN 10 for key and its explanation.
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Fig. 15. Computed variations of vertical
displacement of water surface.
The using model has no island
and north wind. The numbers of
station correspond to the nearest

point of the observation.
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