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CURRENT IN THE SOUTHERN BASIN OF LAKE BIWA

—Time variations of the wind-driven currents—

By Kenji Ookuro and Yoshio MURAMOTO

Synopsis

At the fixed station in Lake Biwa, 123 profiles of the current, wind, air and water
temperatures were measured in every 10-20 minutes within the two periods. Magnitude of
the wind-driven current is largely affected by stability condition; steeper gradients and
larger deflections of surface current were observed in stable stratification due to radiation.
The former is found to be well described by the shear function used in meteorology. The
roughness decreases as wind increases, and smooth conditions are to be proved. The
current consists of the viscous sublayer, log-linear and bottom regions. Extending the
effective viscosity to the hydraulically rough conditions with use of the analogy between
the shear function and the effective viscosity, a resistance law is derived from that for pipe
flows.
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Fig.2 The 1st measurement (Nov.14-15, 1986).

Upper; Net radiation (solid column uppermost). Air temperatures in 15 layers
(1.4-4.7m above the lake surface) and at Seta (open circle with short bar).
Surface and mean water temperatures (circle and solid line). Wind vectors at
Karasuma and Karasaki. Relative humidity at Seta (open square with short bar).
Middle ; Isoplet.

Lower ; Depth averaged current, conponents of the current velocity rotated to
accord the +x axis with the surface current, wind direction and the west.
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Fig.3 The 2nd measurement (Dec. 2, 3, 1986).

Upper; Air temperatures in 11 layers (0.6-3.6 m above the lake surface). Air
temperature at the Lake Biwa Bridge (open circle with upward bar) is also
shown. Except these, all are the same as Fig. 2.
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Fig.6 Estimated quantities by fitting with the logarithmic profile. Surface and friction

velocities and roughness height.
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