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Role of convection in cyclone
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ABSTRACT. Theinner area of a cyclone insidetheringof maximum wind is shown to have a stable feature
of not permitt ing small scale wave-like perturbations. Atmospheric convection is shown to be assoc iated with
small scale wave-like perturbations. The small scale convective perturbations while proceeding inside the ring
of maximum wind towards cyclone centre will vanish due to kinematic stability of spiral feature and a portion
of kinetic energy of perturbation is shown to contribute to cyclone intensification.

1. IDtrod""Uoo

I . I. It is a fact of observation that tropical cyclones
called typhoons in Pacifi c and hurricanes in Atlantic
and simply cyclones in Indian area, are associated with
convective clouds. Charney and Eliassen (1964) propos­
ed convective instability to hurricane growth. Moisture
convergence due to cyclone in lower layers of atmosphere
adjacent to earth's surface makes convective cloud
formation possible and the heat energy released by the
condensation of water vapour contributes to cyclone
growth and this type of interaction leads to a large­
scale self amplification. This cooperati ve intensification
process is called Convective Instability of Second Kind
(CISK).

I .2. Cyclones are relatively large scale phenomena
with a large life period as compared to short-lived con­
vectiveclouds like cumulus and cumulonimbus occurring
in smaller areas . Convection is viewed also as pertur­
bation or turbulence. Charney and Eliassen (1964)
state that " If one applies perturbation techniques to the
study of small amplitude perturbations of a conditionally
unstable saturated atmosphe re, one finds, not sur­
prisingly that the smallest scale modes grow at the grea­
test rate and ultimately predo minate" . Ooyama (1982)
viewing convection as turbulence states that "according
to the theory of three dimensional turbulence, energy
cascades into smaller and smaller scales and no deter­
ministic prediction is possible". The theoretical stand
appears to be that degradation from a bigger to smaller
scale alone is possible and vice versa smaller scale grow­
in$ into bigger scale is theoretically oot possible. Relying
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on experimental facts of observation, Charney and Elias­
sen asse~t. that "n evertheless, conditional instability
by ~rmlllmg cu~ulonImbus. convection. must playa
role rn the f~rmatt~n of hurricane" and the)' overcome
the theoret ical difficulty by parameterization which
accord!ng ~o O?):ama (1982) IS "an art of approximation
by whlc~ implicit e'!c:cts of , the truncated small scale
are put Into an explicit consideration of the remaining
large ~al~". Since 1964, a number of schemes of para­
meten"!tlOn ha~ ~n propose d with varying degrees of
~ucces"s In ~stablIshmg that CISK contributes to cyclone
inten sification.

I. 3. The persistence of basic difficulties encountered
by <;harney and Eliassen (1964) which are to some extent
attn.butable to la<:k .of due consideration of the kine­
mat~cal characteristics of cyclone and convection,
rnonvates the auth or to attempt a de 110\'0 attack 00 this
problem. The author (1984) has used (i) LJ, 1., and La
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and L. ~ Ll-~2 in d~fin i ~g spiral, ring of maximum wind
and cyclone intensificat ion/weakenlng and (ii) verticaj

motion obtained from the eqation of motion oV +
at
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In .cy,:one and. convec~ive clouds, Specifically the
objective of this ~aper IS to study the rolc of convcc­
non In cyclone usmg LJ, Lz and L3•
















