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in the Atmospheric Boundary Layer in Meteorological Education
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Abstract :

The frictional force is one of the important forces in the learning of the atmospheric boundary layer meteorology.
The present study investigated the treatment of frictional forces in the atmospheric boundary layer meteorology.
As a result, it was clear that the frictional force is handled differently in the case of balanced winds and in the case
of unbalanced winds.

The true friction force, which is treated as viscous friction due to molecular motion in the Navier-Stokes
equation, is generally very small and is often ignored even if in the atmospheric boundary layer. If we take the
time average after applying the perturbation method to the horizontal equations of motion, ignoring the viscous
friction force, the so-called Reynolds stress appears. The vertical convergence of this stress can be regarded as
vortex viscous friction. However, the frictional force is treated as normal to the ageostrophic wind vector in the
case of balanced winds, while the frictional force is treated as opposite to the direction of the actual wind vector in
the case of unbalanced winds. Neither the frictional force normal to the ageostrophic wind nor the frictional force
opposite to the direction of the actual wind is accurate, but the correct quantitative direction of the frictional force

has not yet been determined.

Key words : frictional force, atmospheric boundary layer, balanced wind, unbalanced wind
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