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Different attitude at the dominant
role in the mechanisms of the PL
development

In the recent researches, the disagreement on the issue of the
mechanisms of the polar low development is observed.

the dominant role:

of baroclinic instability during the development of polar low at
the initial stage of atmospheric vortex formation, but then the
polar low was maintained due to the sensible heat flux from
the surface;

of condensational heating with a minor role of sensible and
latent heat fluxes on the ocean surface;

sensible and latent heat fluxes between the ocean and the
atmosphere both at the stage of baroclinic intensification of
the polar low and at the stage of its maintenance.
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To simulate wind waves under
conditions of polar depression, the
Barents Sea was selected

The PL took place 5.02.2009 (69 N,
40 E)

The simulations to elucidate the
mechanisms of the development of
polar low were carried out within the
framework of the WRF atmosphere
model.

3 considered domains are shown at
the picture
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Conclusions

When parameterizations of all physical processes described in the WRF
model are used, a vortex with high wind speeds and a pronounced “eye”
of a polar hurricane is formed.

When the heat released during condensation is turned off, the vortex is
not formed, however, high wind speeds are located in the area where the
vortex should form.

When the heat fluxes are turned off on the surface, the vortex is also not
formed and high values of the wind speed are shifted to the side, which
does not correspond to the real picture of the polar depression obtained
in the control experiment.

At the same time, the role of the baroclinic shear does not seem to be
decisive: in the case of assessing the sensitivity to this process, the eddy
is also not formed, however, the wind distribution is such that in the area
where the eddy is formed in the control experiment, the wind speed
“spins” a little.

Thus the role of energy fluxes on the ocean surface during the
development of the polar low was demonstrated.
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