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Abstract
Values for the different terms involved in the equation of the evolution of the Turbulent Kinetic Energy
(TKE) will be derived in the Convective Planetary
Boundary Layer of Mars. This will be done at the most
convective hours (close to noon) both for the Surface
Layer and for the Mixed Layer.
Data-inputs employed to perform this study belong
to the Vikings and Pathfinder landing sites. Specifically, Sols 27, 28, and 35 for the Viking Lander 1, and
Sols 20 and 25 for the Viking Lander 2 have been chosen, whereas for the Pathfinder site it has only been
selected Sol 25. Hourly in situ temperature and hourly
in situ horizontal wind speed have been used, as well
as simulated ground temperature (obtained by a selfmodification of [1]). These all correspond to typical
low mid latitudes northern summer time conditions,
and thus the results of this work are representative of
such conditions.

1. Introduction
The equation that governs the evolution of the TKE
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with the assumption of horizontal homogeneity and no
subsidence, is written in the Reynold’s average form as
(see [2]):
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where the right-side terms correspond to buoyancy,
shear, turbulent transport of TKE, pressure fluctuations, and dissipation, respectively.
As we have performed our calculations for northern summertime Sols, no baroclinic disturbances were
present. In addition, Vikings and Pathfinder landing
sites were moderately flat. Thus, the atmospheric horizontal homogeneity and the absence of subsidence
needed to apply Eq. (2) is expected to be met.

2. TKE Budget for the Convective
Surface Layer
Focusing on the Surface Layer at the strongest convective hours, and assuming the mean wind in the direction of the X-axis, we obtain that Eq. (2) transforms
into:
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where it has been taken into account the definition of
the surface stress u∗ = −u′ w′ , that the kinematic heat
flux at surface can be rewritten as w′ θv′ s = −u∗ T∗ ,
and that ukz∗ ∂U
∂z = φm (z/L) based on [3].

3. TKE Budget for the Convective
Mixed Layer
For the Mixed Layer at the strongest convective hours,
assuming the TKE nearly constant with height, that
hw′ θv′ i ∼ 0.2hσw ihσθ i (see [4]), neglecting the shear
of the horizontal mean wind ∂U /∂z ≃0, and that the
mean wind is aligned to the X-axis, we find that Eq.
(2) transforms into:
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where the signs hi denote average over the bulk of the
Mixed Layer.

4. Objective
Many of the terms involved in Eqs. (3) and (4) have
already been obtained in our previous works [5] and
[6]. Our objective will be to determine values for each
of the terms participating in Eqs. (3) and (4), and thus
to elucidate the importance of each of them creating
and destroying turbulence, both in the Martian Surface
Layer and Mixed Layer at the most convective hours.
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