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ABSTRACT. The ba~c forms o f energy, namely, Az. AE. Kz and KE were computed for strong and weak
monsoon situations ove r India at different pressures by a five-level diagnostic model. The vertically integrated
daily variation suggest.. that the intensity of the monsoon is associated with the intensity of eddy form of energy.
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different variables are summarized in section 2 .2 . We
also used the following expressions for the gcostrophic
wind and temperature fields :

A rectangular lat itude/lo ng itude grid with 2 .5° reso
luti on was selected. The area under computati on exten
ded from 7 .5° N to 30' N and 62 . 5' E to 97. 5° E. Along
the zonal and meridional direction s there were 15 and 10
g.'id points respect ively. The da ta used for the cornputa
non atgrid points were obta ined from the opera tional
objectively analysed geopotential heights of co nstant
pressure .surface s by l~e India .Meleorologica l Depart
ment usmg Cressman s technique at 850, 700, 500.
3~ and 200 mb a~ 00 GMT each day. Shurnans (1957)
nine -pomt smoothing was used for filter ing sma ll sca le
ftuctuations.

From these geopotentials over a three dim ensional
mesh. the first der ivat ives at the or iginal input levels were
obtained throu gh a subroutine which utilized a cubic
Spline interpolation scheme to derive the function and
its derivatives at the or igina l input level. The values of
the function a nd its derivatives were linearly extrapolated
at th e lateral bound ar ies to find the temperature at eac h
level by Eq n. (3). These tempera tures arc used 10
compute th e stability factor , y. The comp uted fields of T
and y were util ized to ob ta in the available potential
energy (Sec. 2.2).

1. Introduction

The strength of cyclon es. a nticyclones and othe r
weather systems is measur ed by their kinet ic energy. Th e
weakening or st rengthening of a system depend s on
whether it is loosi ng or gaining kinetic energy. Con se
quently. the source or sink of energy becomes a
matter of importance (Lorenz 1955). The potential and
internal energy of the atmosphere under hydrostat ic
balance bears a constant rat io ( Ric.) , if we ignore
the effect of ground terrain. Thus, the sum of the two
is the total pot ent ial energy (TPE). Lor enz (1955) defined
the avai lable potential energy (APE) as the difference
between TPE a nd the min im um TPE. which is obtained
by ad iab atic red istribut ion of mass. Th is can be further
divided into two pa rts consider ing zona l mot ion and
eddies. The former is the zonal avai lable potential

.energy (Az), while the eddy avai lable poten tial energy
(A g) refers to the latter . The total kine tic energy may be
also resolved int o zona l (Kz) and eddy kinetic .energy
(KE) respectively.

We will compute Az, AI:. K z a nd KI: over the Indian
subcontinent for two di fferent syno ptic situations. They
represent a strong mon soon situat ion (Cas e I), while the
other represents a weak monsoon situation (Case II).
Advection of energ y has bee n also computed , and th e
resu lts are d iscussed .

2. Method

2 . l. For this purpose, we con sidered five input levels,
na mely. grid point geopotenlials at 859. 700, 500, 300
and 200 mb over a limited area. Expression s for the
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po = RT

dp = - gp d:

T = (- g/R)(Po:/op)

Ug = - (gin ("<:/oY)

v. = (g/f) « z/iJx)
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