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ABSTRACT. The cross isobaricgeneration of kine~i<: energy which is define~ by the term - v.'iJ~ is knownas

kinetic energy generation function. The zo nal and meridionalco~ponents of this fU~hon were computed for the
case of a western disturbance that caused wides{lread.thu,:der activity over north India. The behaviour of each
component is studied in the horizontal and vertical direction overa fixed volumeof thesystem. TJ.1~ results s~ow
that the increase (decrease) in the kinetic energy con~ent of the systemcannot be related to the positive {negative)
contribution of the kinetic energy generation function.

I. Introduc,lou

The cyclonic vor tices in the lower troposphere over
sub-tropical north Ind ian region are known as " western
disturbances" in meteorological literature. Though
these systems form and move eastward throughout the
year but their main impact is felt during winter and in
early summer when often they cause widespread rain fall
and thunderstorm activity over northwest Indi a. The
initial formation of these systems is noticed as a secon
dary disturbance over Indo-Pakistan region. Their
further development. movement and decay are governed
by the presence of an upper tropospheric westerly
trough over the mid-latitudes,

Diagnostic studie s. revealing the kinetic energy budgets
and energy conversions of large scale systems of the
atmosphere, have been made by a number of investiga
tors (Kung et al, 1974. 1975), Kung (1975), Ward
et al, (1976). Fuelberg (1980) and Michaelides (1983).
These studies have stressed the importance of such
systems in transfer and transformation of kinetic energy
in middle latitudes. In the present study, we diSCUSS
the behaviour of kinetic energy generation function
during the life cycle of a western disturbance in May
1982.

2. Kinellc energy gcatratioD function

The generation of kinetic energy in large scale motion
can be expressed as - V.\1 4> where V is the horizontal
wind vector and 4> is the geopotential. This term
includes the re-distribution of potential energy within

the volume and conversion of available potential energy
into kinetic energy. This conversion process can be
related to vertical motions of cold and warm air within
the volume. Since this generation is adiabatic and
thermodynamically reversible. it implies (i) a positivc
- V . \14> means the generation of kinetic energy at the
expense of available potential energy and (ii) a negative
- v.\14> indicates the destruction of kinetic energy or
transformation into available potential energy of the
atmosphere.

In x , y. p coordinate system, the kinetic energy genera.
tion function (-V. \1 4» can be resolved into it. zonal
and meridional components as [-II(c4>lax) and
[-I'(a4>lay) respectively. When we integrate these
terms over a fixed mass M of the atmosphere. the two
components become :

Zonal Kinetic Energy Generation Function

(ZKEGF) = - f II ( ~n 8M (I)
M

Meridional Kinetic Energy Generation Function

(MKEGF) = - f v ( ~t )8M (2)
M

where. M is element of mass ( =g-' 8x 8y 8p),
g acceleration due to gravity and II, v the zonal and
meridional components of the wind respectively.
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