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On the association between aerosol optical depths and surface
meteorological conditions in a tropical coastal environment
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ABSfR.A<..'". Columnar aerosol spect ral optical depth data. estimated using a ground based passive
multi-wavelength solar radiome ter at the tropical co astal station ofThumba. Thiruvananthapu ram (Trivan­
drum)(8.55 G N. 77GE)during the period November 1985 to May 1991. are examined to stud y the assoc iation o f
the seasonal variations in the optical depths and their association with the prevailing meteo rological
con ditions. A systema tic seasonal variat ion has been observed. with the optical depths maxi misi ng in the
summer/pre-monsoon season and reaching a minimum in the winter season. Sianificant association has been
obse rved between the seasonal variations of aerosol spectral optical depths with those of the (on-shore)
surface wind speed and the rainfall . The implications of the findings are discussed.
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I. Introduction

Atmospheric aerosol optical depth is a measur e
of the extinction produced by the atm osph eric
aerosols, present in the vertical column, to the
(solar) radi ation passing through it This is a
parameter of importance in atmospheric radiation
budget ing and in atmospheric corrections to the
satellite imageries (Kaufman el al. 1990.Halthore n
al. 1992). as well as in the studies on physical pro­
perties of aerosols (King et al. 1978) and their
association with meteorological parameters like
wind. rainfall and relative humidity (Peterson et al.
1981, Suzuki and Tsunogai 1988, Moorthy t!I al.
1991 ). Ground-based solar spectral extinction
measurements using multi-w avelength radiometers
provide estima tes of ~p as a function of wavelength
(Shaw et al. 1973, Moorthy et al. 1989). Th e estima­
tion of ~p). (at multiple wavelengths) facilit ates
deduction of the size distribution function by
numerical invers ion tech niques (Quenzel 1970,
King et al. 1978, Moorthy t!I al. 1991) and
columnar loading.

As the physical properties of atmospheric
aerosols (such as, size distribution, shape, refrac­
tive index and water activity) depict large
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variabilities spatially and temporally (due to the
variety of production, sustenance and loss
mechanisms) the aerosol spectral optical depths
also depict spatial and temporal changes. At any
location, the characteristics of aerosols are deter­
mined by a combination of all the above processes
(which could be both natural and anthropogenic)
relevant to the location . Due to the comparatively
short residence times and increased susceptibility
to natural and anthropogenic perturbations,
ae rosols in the boundary layer and lower
troposphere exh ibit more variability in their
characteristics. Thus, in a natural environment,
where the atmosphere is rather free from any
strong anthropogenic perturbations, the aerosol
characterislics would undergo changes associated
with changes in the atmospheric processes, such
as, winds (peterson .1 al. 1981, Hoppel .1 al. 1990).
precipitation (Junge 1963, Flossmann t!I al. 1985),
convective activity (Pueschel t!I af. 1972) and
atmospheric parameters, such as, relative humidity
and integrated water vapour content (Mohamed
and Frangi 1983,Garrison 1992). In a coastalloca­
lion, winds and their direction as to whether they
are on-shore or off-shore, also would be important
(Peterson t!I al 1981 , Suzuki and Tsunogai 1988,
Moorthy t!I al. 1991). All these would have their
















