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G𝑟1.7: ∆𝑡 = 25,𝑴𝟔 = 𝟔𝟒𝟎

Temperature field in the Kato-Phillips experiments of the Gr.1 group with the LAKE model using 
the 𝑘 − 𝜀 closure: a) with 𝐶𝑒 and 𝐶𝑒,𝑇 as empirical constants; b) with d 𝐶𝑒 𝑎𝑛𝑑 𝐶𝑒,𝑇 as functions 

of Canuto's stability ; c) with 𝐶𝑒𝑎𝑛𝑑 𝐶𝑒,𝑇 as Galperin stability functions 

Mean rms deviation for the group of experiments Gr.1.𝑘, where node 1 along the abscissa
corresponds to the standard deviation between the experiments of Gr.1.1 and Gr. 1.2.

The Kato-Phillips experiment for the 𝒌-ε model



𝐺𝑟. 2.6: M = 40, ∆𝒕𝟏= 𝟏𝟎𝟎 с

Temperature field in the Kato-Phillips experiments of the Gr.2 group with the LAKE model using 
the 𝑘 − 𝜀 closure: a) with 𝐶𝑒 and 𝐶𝑒,𝑇 as empirical constants; b) with d 𝐶𝑒 𝑎𝑛𝑑 𝐶𝑒,𝑇 as functions 

of Canuto's stability ; c) with 𝐶𝑒𝑎𝑛𝑑 𝐶𝑒,𝑇 as Galperin stability functions 

.

Mean rms deviation for the group by the experiment Gr.2.𝑘, where node 1 along the abscissa
corresponds to the standard deviation between the experiments Gr.2.1 and Gr.2.2.

The Kato-Phillips experiment for the 𝒌-ε model



Experiment with real atmospheric forcing for LAKE model with 
Hendersson − Sellers parametrization and 𝐤 − 𝛆 model.

Temperature distribution by depth and time for Lake Kuivajärvi: a) LAKE model with Hendersson-
Sellers parametrization; b) measurement data; c) LAKE with closure of the the 𝑘 − 𝜀 empirical 
Kolmogorov constants d) LAKE with closure the 𝑘 − 𝜀 with Canuto stability functions; e) LAKE 
with closure 𝑘-ε with Galperin stability functions.

a)                                                                           b)                                                                        c) 

d)                                                                           f)                                                                       



Results 

Our results demonstrate that 𝑘 − 𝜀 closure allows
for a smooth solution at timesteps Δ𝑡 < 450 s, while
the convergence of numerical scheme is attained at
Δ𝑡 < 100 s. In contrast, convergence of a lake model
scheme using Hendersson-Sellers diffusivity is
achieved if Δ𝑡 < 3600 s, resulting in drastic
reduction of the lake model runtime compared to
using 𝑘 − 𝜀 parameterization. At the same time, the
correctness of simulation results obtained with
both schemes was very similar.



Thank you for attention!


