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NUMERICAL STUDY ON THE EVOLUTION OF THE
STABLE BOUNDARY LAYER

Zhou lJingnan

( Nanjing Institute of Meteorology)

Abstract

In this paper, the atomspheric boundary lraer model with the second-order
momen closure has heen developed 1o study the evolution of the stable boundary
layer with different surface detemperature sates. it is found that

(1) When surface detemperature rates is larger. in the stable boundary layer
the height is Towcr where the temperature is forced to decrease by the earth
surface, the supergeostrophic wind is larger, the height of the maxium supergeo-
strophic wind is lower, correspondly the turbulent fluctuation energy and the
turbulent exchange coefficient become smaller. and the turbulent heat flux
becomes larger.

(2) After the surface detémperaure rate is small or €even zero, the slopes of
the temperature profile ard velocity Profile in the stable buondary layer hecomes
noo-mongtonous chaoZeffirom original monotonous change, accordingly the slope of
turbulent fluctuation energy profile and the hea tflux profile also appear the simila
change. The phenomenon is analysed theoroticaly and it is suggested that the
vertical non~uniform distribution of the turbulemt exchapge is a main factor
which result io the nonmomotonous change of the slopes, There is upward
trapsport similar to the vertical advection above the intense turbulent mixture
and dowanward transport below. these transports made the slopes of the mean

variation prafiles change non-monotonously.
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