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A numerical investigation of the influence of land-sea breeze
on the atmospheric effluents released at a coastal site
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I. Inlroductlon

The dispersion of air pollutants from industrial
emissions and their impact on environment has
been a cause for concern in the modern world. The
problem is particularly important in coastal sites
where the air flow and its stratification change
significan l1y due 10 the change of surface tempera
ture an d terrain roughness between the land and
water, The two important factors resulting from
these changes are the large scale flow pattern, i.e;
land and sea breeze and the development of ther
mal internal boundary layer (TIBL). The impor
tance 10 effiuenl dispersion of these two factors, as
shown jn Fie. I, has been recognised for the last
three decades; for example, Bierly and Hewson
(1962) emphasised the influence of TIBL, whereas
Lyons and Cole (1976) presented evidence showing
that when an almost closed circulation ofland and
sea breeze was present, the particles advected by the
previous day land breeze. were found brou ght back
by the sea breeze. In addition they observed the
fumigation of ozone or its precursor into the TIBL
causing high concentration of ozone at the surface .
Cass and Shair (1980) and many others have also
confirmed their lindings. A detailed review of
coastal meteorological processes important to the
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modelling of pollution dispersion has been given by
Ludwig (1983).

Although it is possible to estimate the ground
level conce ntra tion under fumigat ion for a sho rt
range (10-20 km) by suitably modifying the Gaus
sian model (Turner 1979 Misra 1980, Venkatraman
1988), the problem is nevertheless fully three
dimensional and time varying. The lirst two
dimens ional numerical sea breeze model was
developed by Estoque (1961. 1962) and the first
three-dimensional model by Me Pherson (1970);
both of them neglected the orography and moisture.
The complexities of these two items were incor
porated in his 3-D model by Pielke (1974). Nume
rous models have been developed thereafter.
difTering in the treatment of meteorological com
plexities and methods of numerical solution and a
good review of some selected models can be found
in Ulrike Pechinger (1983). Some of these models
use first order closure scheme with simplified for
mulation for the eddy difTusivity (K). Recent trend
in modelling is to solve turbu lent kinetic energy
(TKE) equa tion with higher orde r closure schemes
in orde r to introduce more physical realism in tur
bulent difTusion. However. Asai and Mitsumoto
(1978) support the constant K assumption and
















