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ABSTRACT. MONTBlEX·90 data (or In Intensive Observational Period (lOP) was extracted to inve..
ligate the thu nderstorm and its impacts on surface 11}~r at V,ranali on 27 July 1990. Sensible heat nul. hi '
been computed by profile. aerodynamic and eddy corre lation methods. In addition to that, momentum and
moisture fluxes have been computed tor comp8rati~ diqnosis of situations before. at the time and after
thunderstorm. Monin-Obukhov similarity theory haa been used for quantification of the OUXel.. Findina:t
indicate that surface is more buoyant at the lime of thunderstorm. Underthis influence. maxima 0( moisture
and momentum fluus occur at the time of thunderstorm. However. heat nux was found 10 be maximum
beforethe thunderstorm. The resulu providean understanding of surface layerturbulent transferdurina sta·
ble and unstable conditions.
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I. Introduction

Monsoon trough is one of the pro minent com­
ponents of southwest monsoon in India. It is regar­
ded as the convergent zone . with substantial
moisture incursion in lower level. Lot of convective
activity also occurs over this area during southwest
monsoon causing thunderstorm. Monsoon Trough
Roundary Layer Experiment (MO NTDLEX)·90
was conducted 10 collect data over the mon soon
'rough region 10 understand lan d su rface processes
during monsoon (Goel an d Srivastava 1990). Ma ny
research studies in the surface layer near monsoon
'rough region have been undertaken by several
scientists during the last 2-3 years . Moistu re is
generally prese nt in a shallow layer near the surface
and is vertica lly Iransferred upward un der unstabl e
condition. Ins tability is controlled by surface layer
wind a nd therm al structure and when atmosphere
is unstable. sensible heal. momentum and moisture
arc transferred upwards. The se vertical fluxes are
modified un de r differ en t weather conditions and
prevailing meteorological situat ion s in space and
lime. Thunderstorm activity is the manifestation of
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the ins tability in the Planetary Boundary Layer
(PDLl.

Growth of thu nder-cloud is maintained by sup­
ply ofmoisture from sub-cloud la yer which has been
remo ved from surface layer by upward transport
mechanism. Lower laye r of atmosphere is capable of
releasing a consid erable amount of moisture flux to
develop a con vective cloud or activate . it (Ray
Chou dhary 195\).The surface layer contains bulk of
moisture an d has greatest potential buoyancy for
moist adiaba tic ascent in an unstable tropical
atmosphere . Buoyant pro duc tion term is respons­
ible 10 increase vertical momentum transpo rt so that
it can compensate the larger frictional losses of
momen tum which are experienced over land (Berg­
strom and Johanssan 1988). The purpose of this
study is to visualize the role of sensible heat. mo is­
ture and momen tum fluxes an d stability parameter
with the development of thunde r-cloud and to
an alyze the impact of thunderstorm in modulating
fluxes over Varanasi. Occurrence of thunders torm
has been identified according 10 op erat iona l prac­
lice exisling in India Meteorological Departm ent












