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A simple thermodynamical model to estimate the rate of depletion
of nocturnal low level inversion layer
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ABSTRACT. The low level inversion. be it lhat of ground based or elevated. plays a significant role in the
dispersion of polluted particles and in aviation meteorology. The rate of riseof the ground based inversion lop and the
base of elevated inversion causes thedecrease of iO¥ersion strength and thereby permits verticalmixing of pollutantsas
the stability of the atmosphere is reduced. A simple thermodynamical model using the global radiation and vertical
temperature profile has been proposed to estimate therate of rise of (I) the groundbased inversion lopand (il) thebase of
the elevated inversion. The dqlth of inversion thus estimated can be used in the pollution/fog dispersion models. The
modelis simpleandoperationally practicable. The limitations of themodel arealsodiscussed.

Kry words - Inversion. Global radiation. Fog. Thermodynamics. Dispersion of poI!UL3.nIS. Mixing height.
Boundary layer, Aviation. MeteoroLogy.

1. In troducti on

The lowest part of the atmos phere which intensive ly
exchanges heat. mass (water. poll utants) as well as
momentum with the earth's surface is ca lled as the
atmospheric boundary layer (So rbjan, (989). The study of
the atmospheric bounda ry layer (ABL) plays an important
role in forecast ing not only wea ther phenomena but also
the pollution potentia l and their dispersion and diffusion .
The unstable atmosp heric co nditions typically
encountered during the afternoon causes mixing within
bulk of bounda ry layer which is intense enou gh to make

the co nservable scalars such as potential tem perature «() )

and virtual potential temperature «() v) distributed with
height. The layer over which this occ urs is called the
mixing layer, according to Pal Arya (l988).In otherwords,
mixing layer is used to designate a layer of the atmosphere
in which there is significa nt mixing, eventh ough the
conservable properties may not be uniformly mixed . As
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such the turbulent planetary bounda ry layer (PBL) is also
a mixing layer. a large part of which may become well
mixed during unstable conditions. Hence the height of
PBL is always less than or equal to that of ABL.

Due to radiative cooling. low level inversion deve lops
on any calm and cloudless night. These inversions may be
either gro und based or of eleva ted nature. T he base of
elevated inversion acts as lid hampering the upward
spreading of po llutants from the low level sources . The
surface inversion inhibits vert ical motion and the
poll utants often travel a long distance witho ut vertical
mixing and spreading. Th ese are then fumigated to the
ground level as soon as the inversion is punctured due to
insola tion. res ulting in large grou nd level concentration of
poll utants. Hence the knowledge of low level inversion
(gro und based and eleva ted) helps in understanding the
dispersion of po llutants .
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