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ABSTRACT. Th e upper air cond itions at the form ative stages of severa l depreaelone and eyclonee in the

Indian eeae were studied by Desai and Reo in th o light. of Riehl's model for th e formation of tropical cyclones . The
recent introduction of twice daily radl oaonde-rewin escenta at some sta t ions in India pro vided additiona l facilities
Cor similar st udies in thi s area. 'The available upp er- air conditions associa ted with the formation of two poet-monsoon
cyclones of 195;j in th e B8)' of Bengal were accordingly studied with the idea of finding bow far Riehl 's theory of
tropical cyclones could be applied in these cases .

The present study of the post-m onsoon cyclones of 195;j reveals that two radiosonde uecente ft. day from e
reasonabl e netw ork of stations should be minimum requirement for stud ies of this kind. Time croee-eectfone
showing 24·hour chnngee of height s at intervals of 12 hours are presented to Illust rate the sequence of movement of
upper trough" and r idges. As postul at ed by Riehl. th e formation of both th e cyc lones WA S eppe rcnt ly aeeoclated
with tho passage 01troughs in th e west erlies ROroSI! northeest India. l , e., to th e north of the area of cyclogeneels,
But the upp er air data from th e available network of ete tlona were too inadequat e for drawing Bny definite con­
elusion as to wheth er the initi al maae divergence at uppe r level was caused by th e southward extension of the
westerly trough and the superposition of its forward portion over th e surface Incipient low, or by the In-phase
eupcrposlt lon of the upper trough in the westerlies with the upp er t ropospheric vortices moving serosa tbe Bayof
Hengal , Dyn amical developm ent to the south of a nonftuent trough in th o west erlies ill suggested 8S a poaelble
eontrlbutoey factor for the cyclogenesis in the south Bay of Bengal.

The influence of the mlddle-latltude trou~h on the recurvat ure of one of the cyc lones while out at 8f8 eud of
another simila.r cyc lone of October lOt!) which had recur-sed only aft er crossing th e coast . and the unexpected
weakening of the former while out at Rea. have boon discussed.

•

t. Introductlon

The latest t heory on th e mechanism of
formation of tropical cyclones pnt forward
by Riehl (1948a, 1948b and 1950) was based
on the studies made by him of cyclones in
the Pacific and the At.lantie areas. It is now
widely recognised that th e air mass and
frontal techniques based on the theory of
formation of shearing waves at density
discontinuities (fronts), as formulated by
the Norwegian meteorologists in 1920,cannot
be satisfactorily applied to the development
of tropical cyclones. Aceording to the frontal
theory, the denser air mass sett les underneath
the lighter air and this release of potential
energy leads to nn increase of the kinetic
energy. While the cold air thus sinks in an
extra-tropical depression, all air that enters
a tropical cyclone near the surface ascends ill
the core, and temperature contrasts noticed

at tropical discontinuities are very small.
Thc frontal thcory takes lowlevel convergence
as the start ing point for cyclogenesis. Such
convergence must lead to pressure rise and
not fall at the cent re, thus killing the begin.
ning circulation. This is the well-known
difficulty in cyclone theories. I t has th en to
be assumed that upper outflow somehow
becomes sufficiently large to overbalance the
surface inflow. The actual mechanism for
such outflow could not, however, be explain.
ed by th e earlier theories of tropical cyclone
formation .

According to Riehl's thcory, the initial
intcnsifieation of th e incipient wave dis­
turbance is brought about by mass diver ­
gence at high levels above 500 mb (300- 100
mb), which imposes a pressure reduction On
the surface layers. F rom th e. studies made
by Riehl for the Pacific and Atlantic areas,
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