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The problem of numerical simulation of thermal regime of inland water objects and, in particular, of turbulent
mixing in lakes and water reservoirs is considered. For many objectives of limnology and climatology, it is
important to correctly reproduce the vertical distributions of thermodynamic and biogeochemical variables, which
are largely determined by turbulent mixing, especially during open water.

In this work, the one-dimensional LAKE model [1] with parameterization of the horizontal pressure gradient in
the horizontally averaged thermohydrodynamic equations is used as the main tool for studying the dynamics of the
upper mixed layer of the reservoir. The proposed parameterization allows taking into account first horizontal mode
of seiches. It was demonstrated [2] that one-dimensional models lacking seiche parameterization overestimate the
thickness of the mixed layer during the summer stratification period for lakes and water reservoirs with horizontal
size much less than internal Rossby radius. Accordingly, we test the hypothesis that the horizontal size of the water
object and the thickness of the upper mixed layer are linked. Specifically, it is assumed that for large reservoirs,
with horizontal dimensions exceeding the Rossby deformation radius, gravitational oscillations play insignificant
role compared to the rotation (Coriolis force) in the dynamics of the mixed layer.

The hypothesis is verified in the research by the results of numerical simulation, carried out using the one-
dimensional LAKE model with parameterization of a pressure gradient. The parameterization, in turn, is verified
by comparing the results of 1D model with calculations using a 3D hydrodynamic model, based on solver
developed in [3-4], as well as with field measurements data on the evolution of a thermocline in the lake part of
the Gorky reservoir.
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