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ABSTRACT

We propose a parameterization of the mean heat
flux near the surface in midlatitudes. The mean
heat flux due to baroclinic eddies is parameter-
ized as a diffusive flux down the mean gradient
of the surface potential temperature, with a dif-
fusivity that is a non-local function of the mean
thermal structure of the atmosphere. The diffu-
sivity for the surface heat flux at a given latitude
depends on the thermal stratification of the atmo-
sphere at the given latitude and on the thermal
structure of the atmosphere polewards along the
mean isentrope that intersects the surface at the
given latitude. The local diffusivity at the surface
is an average of atmospheric properties along the
mean path (mean isentropes) of baroclinic eddies
that reach the surface.

In simulations with an idealized, statistically ax-
isymmetric GCM, in which the effects of moisture
are not taken into account, the proposed parame-
terization of the surface heat flux due to eddies
accounts for the latitude-dependent strength of
the surface heat flux. Over a wide range of flow
parameters, the parameterization accounts for
the position of the maximum in the eddy heat flux
and for the strength of that maximum. Eddy heat
flux parameterizations such as those of Stone
(1972) and Green (1970), which are based on
quasi-geostrophic considerations and parameter-
ize the surface heat flux at a given latitude in
terms of local properties of the thermal structure
of the atmosphere at the given latitude, do not ac-
count as accurately for the structure of the eddy
heat flux near the surface.
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