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Fig.1. Observation points of long-term measurement in the north basin of Lake Biwa,
A ; from 10 November 1993 to 19 October 1994, B ; from 24 October 1994 to
30 October 1995, and schematic pattern of gyre system (1, 2) (after ENpon and
OxumURa, 1993).
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Table 1. Summary of long-term observations for one year.

Station Location Depth Period Duration Mean Velocity
Latitude Longitude m days cms™!
A 35°12.03'N 135°57.90E 75 10Nov.’93~13 Apl. 94 154 up4.3  low4.5
16 Apl. '94~19 Oct.’94 186 up6.9  low3.9
B 35°18.1'N  136°11.45E 45 24 0Oct.’94~19 Apl.’95 178  up5.0 low4.3
26 Apl. ’95~30 Oct.’95 187  up9.5 low83.7
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Fig. 2. Current data shown by progressive vector diagrams observed at Station A

shown in Fig. 1. a, b : Upper layer; ¢, d : lower layer; a, ¢ : stratification
period ; b, d : non-stratification period.
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Fig. 3. Current data shown by progressive vector diagrams observed at Station B
shown in Fig. 1. The notations are the same as in Fig. 2.
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Fig. 4. Time variations in the daily mean water temperature and current
velocity observed at Station A.
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Fig. 5. Time variations in the daily mean water temperature and current
velocity observed at Station B.
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Fig. 6. Scatter diagram of water temperature and current velocity with the
same data as in Fig. 4.

Table 2. Mean velocity and standard deviation of current shown for
the two cases of above and below 10 °C in water temperature.

Temperature Above 10°C Below than 10°C
Mean Vel. Deviation Mean Vel. Deviation
Station cm s™! cm s’ cm s™! cm 87!
A 6.4 2.8 3.8 1.3
B 8.5 3.8 4.1 1.1
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Fig. 7. Relationship between daily mean wind velocity (Hikone by AMeDAS)
and daily mean current velocity (Station B) at February 1995.
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Fig. 8. Relationship between daily mean wind velocity (Hikone by AMeDAS)
and daily mean current velocity (Station B) at September 1995.
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Fig. 9. Rotary spectra of lake current observed at Station A. a, b : Upper layer ;
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Fig. 10. Rotary spectra of lake current observed at Station B. The notations
are the same as in Fig. 9.
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Fig. 11. Rotary spectra of wind measured by AMeDAS at Hikone, from April
to October 1995. Solid line: clockwise; broken line; counterclockwise.
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Continuous Current Measurements in Lake Biwa —III—
—Results of Long-Term Observation over One Year—

Yasuaki OKUMURA and Shuichi ENDOH

ABSTRACT

In this paper we report on lake currents in Lake Biwa based on the results
of long-term observations of lake currents using the Eulerian method and the
characteristics of periodical current variation.

Currents of fixed direction in a thermal stratification period were observed
by current meters in the epilimnion, which reveal the existence of gyres but
do not confirm their existence in non-stratification periods. The water
temperature of the hypolimnion is about 7 °C throughout the year, while the
maximum water temperature in the epilimnion rises to about 30 °C in the
summer, a difference of more than 20 °C. There is not much fluctuation in
the currents during the nonstratification period. During thermocline forma-
tion, when the water temperature of the epilimnion was more than 10 °C, the
fluctuation in currents gained in intensity, while the average current velocity
varied irregularly.

A spectrum analysis based on long-term observation data of lake currents
was performed using FFT (fast Fourier transform). In periods of 80-90
hours and 24 hours, wind-forced oscillation was observed. The diurnal
variations in the 24-hour-period during non-stratification were marked. In a
40-50-hour-period, an internal wave was observed, although not clearly. In
a 20-hour-period, inertia oscillation was observed, and an internal Poincaré
wave was occasionally observed in a 11-17-hour-period.



