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Fig. 4 The distribution of horizontal speeds over local heating
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Theoretical Study on Atmospheric Boundary Layer and the
Interaction with Free Atmosphere over Local Heating

Qi VYing
(Institute of Mechanics, Academia Sinica)
Fu Baopu
(Nanjing University)

Abstract In this peper, the locally thermal circulations are simu-
lated by the mesoscale numerical model with higher-order furbulent clo-
sure, The atmospheric boundary layer(ABL) and its turbulent structure
in locally thermal circulations and fields of winds and temperatures in
the corresponding free atmospherc(FA) are discussed, The main conclu-
sions are as following,

(1) With local heat source strengthening, the ABL rapidly develaps
upwards, especially over the center of the heat source, and at the
middle of the ABL,there occurs a maximum value of turbulent kinetic
energy, At the same time the upward turbulent heat transfer is the
strongest,

(2) In the ABL over the local heat source, there are horizontal
convergence flows at the middle and lower part and horizontal diver-
gence flows at the upper part of the ABL, Therefore,the wind field in
the ABL is apparently affected by the {eedback of the A, However,
under the forcing of the local heat source, the disturbed flows in the
IFA are mainly controlled by the vertical motion forced at the top of
the ABL,

(3) When local heat source is tending to disappear, the disturbed
fields in the FA are not controlled any more by the forced upward motion
in the ABL but regulate themselves to the wave structure, Meanwhilc,
the convergence flows in the ABL over the center of the original local
heat source are also obviously suppressed by the disturbed waves in the
IFA and probably make the disturbed fields in the ABL become the
wave structure, too, From this, the “hore”, appearing when sea brecze

disappears,can be explained,
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