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Effects of Boundary Layer Characteristic Parameters on the
Vertical Velocity at the Top of Planetary Boundary Layer

Zhao Ming
{Department of Atmospheric Sciences,-Nanjing University, Nanjing 210008)

Abstract

By using the similarity theory and resistance law of PBL in barotropic and baroclinic conditions,
we have derived a formula for the vertical velocity w at the top of the PBL which includes the effects of
stratification, roughness, their horizontal gradients, the gradient of geostrophic wind speed and
baroclinity based on the relation between w and eddy siress in the surface layer. The equation can be
used in the model computation. The results show that the effacts of the stratification can change w by
one or two orders of magnitude; the effect of the ronghness during unstable conditions can change w by
several limes; the horizontal gradients of the geostrophic wind, stratification parameter and the
roughness all may contribute to the w besides geostrephic vorticity. The effect of baroclinity is also dis-
cussed.

Key words: characteristic parameters for PBL; the vertical velocity at the top of PBL,; resistance law;
roughness length; stability parameters.



