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Numerical Experiments on Thermal Convection during Cooling Period in the Northern Part of Lake Biwa
and Some Considerations by means of a Stochastic Model
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This paper describes the fundamental characteristics of vertical heat transfer due to thermal convection during
the cooling period (September to February) in the northern part of Lake Biwa. The seasonal variations of the
vertical water temperature and water quality distributions are firstly shown with the comparisons of calculated
results by 1-D model and observed ones to explain the fundamental features of heat and mass transfer occurring
in Lake Biwa through a year. Based on the examination of these results, it is pointed out that the thermal
convection during the cooling period is the main mechanisms of DO transfer from the water surface to the
bottom of lake. Then the mixing mechanism caused by thermal convection is investigated in detail numerically
using 3-D CFD model. It is shown that thermal convection cells are observed in the computational domain,
changing the positions of submerging portion temporally and promoting the mixing near the interface between
the thermally stratified two layers. It is also pointed out that a fractal structure is observed in the flow generated
by thermal convection.

A stochastic model with Monte-Carlo simulation, which is similar to Ising model and forest gap model, is
proposed to consider the results of numerical experiments. It is pointed out that the spatial flow structures can

be simulated by the stochastic model qualitatively.

Key Words : Lake Biwa, thermal convection, lake hydrodynamics, stochastic model, fractal
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Table 1  Probability of submerging of water body
at the central cell shown in Fig.15
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Fig.18 Relation between frequency and cluster size
using different grid sizes
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