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CURRENTS IN THE SOUTHERN BASIN OF LAKE BIWA

Vertical distributions of current velocity and turbidity——

By Kenjz OoKUBO and Yoskio MURAMOTO

Synopsis
Velocity profiles of two-dimensional wind-driven current were measured in Lake Biwa. The
bottom stress was estimated from a vertical momentum analysis. Comparing the measured
profiles of turbidity with the equilibrium concentration distributions of fine suspended sediment,
it is found that the sediment particles of 10-15 um settle down under the ordinary wind condition.
The equilibrium distribution is formed when the wind speed exceeds 5m/s.
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Fig. 1 Location of buoy (&) and wind measurcment (@). Open arrow shows the direction

to which Photo. 1 was taken.
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Table 1 Date of the observation and wind condition at several stations in the lake shore

mean wind speed (m/s) reference wind speed (m/s) estimated wind speed (m/s)
date (11:00-16:00) (continued over an hour) (see Table 2)
KARASUMA SAKAMOTO KARASUMA SAKAMOTO 10m above surface
SEP 19 WSwW 3.1 WSW 2.0 SSW 4.0 WSW 3.1 WSW 4.0
(11:00-13:00) (12:00-14:00)
SEP 30 N 1.9 ENE 1.4 N 2.1 ENE 1.9 NE 31
(13:00-14:00) (12:00-14:00)
OCT 7 — WSW 3.8 — WSW 4.4 SW 6.0
(11:00-14:00)
OCT 18 — SE 1.0 — S 2.0 S 2.9
(11:00-12:30)
NOV 5 NE 1.0 ENE 1.3 ENE 3.7

NE 2.3 NE 2.0
(10:00-11:30) (10:00-11:30)
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Fig. 2 Time series of wind, current vector and turbidity near bottom (Sept. 19, 1985).
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Fig. 3 Velocity profiles (Sept. 19, 1985). Fig. 4 Concentration profiles (Sept. 19, 1985).
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Fig. 5 Time series of wind, current vector and turbidity near bottom (Sept. 30, 1985).

- tca/s) e C) - ‘”:‘;
. -20 10 o 0 = R . 2 10 20 -
N
X
100 o W 100 4 Concentration Profile
Karasakl Lake Biwa Karasaki Lake Biwa
1985/09/30 1985/09/30 11:50-15: ¢
ist meas.
—=—-=- 2nd meas.
200 3rd meas. | 200 -
300 | ( . :‘\ 200
. J
Verocity S 9 Teaperature
400 © X{WE)comp. -~ 400 —
tem) ® YINS)comp. (cm)
Fig. 6 Velocity profiles (Sept. 30, 1985). Fig. 7 Concentration profiles (Sept. 30, 1985).
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Fig. 8 Time series of wind, current vector and turbidity near bottom (Oct. 7, 1985).
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Fig. 9 Velocity profiles (Oct. 7, 1985). Fig. 10 Concentration profiles (Oct. 7, 1985),
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Fig. 11 Time series of wind, current vector and turbidity near bottom (Oct. 18, 1985).
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Fig. 12 Time series of wind, current vector and turbidity near bottom (Nov. 5, 1985).
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Fig. 13 Current vectors of each layer. The length of vector is normalized by the value at surface.
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Table 2 Wind velocity estimated and hydraulic parameters for suspended sediment

wind velocity

date (m/s) (dyn;;cmz) (c:‘;; s) z

Wy ds Un F Cy
(cm/s)  (um) (cm/s) (X10°) (ppm) (ppm)

SEP 19 WSW 4.0 0.10 0.32 0. 20 0. 026 17 7.5 44 1.5 22
SEP 30 NE 3.1 0.06 0.24 0.20 0.019 15 6.2 30 1.0 17
OCT 7 SW 6.0 0. 26 0.51 0. 05 0.010 11 9.1 370 13 17
OCTi8 8 2.9 0.05 0.22 0.15 0.013 12 4.5 27 0.9 19
NOV 5 ENE 3.7 0.09 0-30 0.05 0. 006 8 6.0 138 4.7 11
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Fig. 16 Non-dimensional concentration profiles.
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Fig. 17 Cross-sectional distribution of turbidity on the line between Karasaki and
Kusatsu River (Nov. 5, 1985). Size of circle shows relative turbidity.
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