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TRANSPORT OF BOTTOM SEDIMENT IN LAKE BIWA

By Kenji OxuBo, Yoshio MurRaMOTO and Hiroshi MORIKAWA

Synopsis

Bottom sediment processes in Lake Biwa are discussed by testing a number of vertical profiles of
water temperature and turbidity. Vertical diffusion in the shallow South Basin strongly depends on the
diurnal thermal stratification and resuspensions of fine sediment become significant during the destra-
tification. This mixing mechanism was verified by a numerical model assuming the uniform sediment,
with an aim to include more general bottom fluxes. The boundary mixing in the shallower basin causes
horizontal transport into the deeper part, due to wind-driven density currents and gravitational intrusion
along the seasonal thermocline, which results in final settling in the deeper North Basin. Turbid intru-
sive layer is also formed by lifting the presuspended sediment in the preceding ebbing phase of basin
scale internal seiching, in the upwelling phase of the thermocline.
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Fig. 1. Locations of the measurement stations in Lake Biwa during 1988 to 1992.
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Fig. 2. Vertical profiles of water temperature and turbidity.
(a) July 24, off Kusatsu River; (b) Sept. 19 (c) Sept. 30 and (d) Oct. 7 at Karasaki in 1985.
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Fig. 3. Vertical profiles of water temperature and turbidity at Karasaki. (a)-(f) Nov. 14-15; (g)-(j)
Dec. 2 and 3 in winter 1986.
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Fig. 4. Time variation of water temperature and turbidity profiles at Lake Biwa Bridge in 1988.
Horizontal exchange fluxes and the buoyancy fraction are shown below the main diagrams.
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Fig. 5. Longitudinal transection of acoustic echo intensity toward south in the northern part of South
Basin starting from the Lake Biwa Bridge (16 Sept. 1992).
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Fig. 7. Temperature records (a) at A92S, 4-5 Sept. 1992; (b) at B92S, 5-6 Sept. 1992.
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Fig. 9. Temeprature and turbidity profiles averaged every 8 hours (Nov. 1992).
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Fig. 10. Measured temperature and estimated turbidity profiles every 4 hours (Sept. 1990).
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Fig. 11. Comparison between weak and strong stratification under NNE winds. (a) northward
current velocity; (b) temperature; (c) turbidity.
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M x ion/s (U)

Fig. 12. Comparison between weak and strong stratification under SSW winds. (a) northward
current velocity; (b) temperature; (c) turbidity.
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Fig. 13. Comparison between the cases of opposite wind directions in case of moderate radiation.
(a) northward current velocity; (b) temperature; (c) turbidity.
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