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MATHEMATICAL MODELLING OF LAKE-RESERVOIR
CURRENT

Wang Yunhong and Mi Zhaolan
(Tianjin Water Conservancy Bureau, 300074)

ABsTRACT

This mathematical model of lake-reservoir current is based on a thorough understanding
of some main factors affecting lake current, and on literature related studies here and abroad,
and can be used for detailed research on various hydrodynamics of the reservoir and the action
of external loads including the combined action of current and wave, the bottom resistance, the
residual momentum of wave flow, the shear stress of wind action, the influance of wind-driven
current, the prediction of waves in the reservoir, the transportation and dispersion of sediments,
etc.

In developing and testing the model, special consideration was given to the energy consu-
mption and decay of the above-mentioned external loads, and to comparison calculations with,
and verifications of, several different mathematical models, some unique techniques (including
topographics smoothing, overbank flowing, numerical filtering auto-adjusting of roughness in
the mathematical model, and modification of ADI method in sweep by two-direction and two-
step scanning) were adopted in developing the calculation routines. As a result, this mathem-
atical model has the advantages of high accuracy, quick convergence, good stability and univer-
sal adaptability. The routines can be developed and adjusted to form 'a standard routine for
flow pattern calculation for lakes and reservoirs with different external loads and boundary
conditions. Calculation results' of the model agree well with observed results.

The study’s overall results, togerther with its calculation hydrologic data for various years,
and obtained data.on daily wind speed/direction, inflow and outflow rates with or without
input from the Luanhe River, transportation and dispersion patterns of suspended load, etc,
provide a sound scientific basis for comprehensive conservancy measures for Yugiao Reservoir.

Key words  Lakes, Reservoir, Mathematical modelling, Lake current.



