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Radio refractive index variations associated with the
passage of two tropical cyclones
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AB..";TRACT. Rad io refractive index varia ti.m" haVl' be en studied with t he pl"'''''\ge o f two tropical
~Ionl's . It if! observed that tho refra cti ve index vRlu (' ~ ..how n mark ed ri"I' upt J about gOO rob with
IhE' a pproac h of the oyctone and reglater a Ca ll with it s weak ening.

1. Introduction

The prediction of refractive index condi
tions from the synoptic weather situation is
receivi ng considerable at tent ion on acconnt
of its utility in the study of propagation of
elcctromagnet ic wnves. Arvola (1957) has
e" amined some of the syuoptic situations in
the middle west of U. S. A. that gave super
refractive profiles. Recent studies by J ehn
(1960) and Bean and collaborators (1959 a, b)
were made with the extra-tropical depressions
of the middle latitudes. Maheshwari (1962)
has descr ibed some of the features of the
radio refractive dist ribution associated with
an active western disturbance and found that
the behaviour of this system was analogous
to the extra tropical depression wherein the
refractive index showed a significa ntly high
value in the warm sector and fell to a marked
ly low value in the cold sector. In the present
communication, an attempt has been made
to study the radio refractive index variations
with height over a sta tion, associated with
the passage of two tropical cyclones, This
would, therefore, enable one to anticipate
the propagat ion charecte rictios of radio fre
quency waves with approach of a tropical
cyclone.

2. Modtned radio refractive Index

The propagat ion of V. II. F. and U. H. F.
radio signals depends upon the distribution
of refractive index with height. A modified
refractive index 11' given by

s= (n- I) X 10" = i:J C+i/IQ) (1)

where n is the usual radio refractiv e index,
P the prcs:;;ure in millibars, T the temperature
in degree Kelvin and 'I the specific humidity
expressed in gm/kg, is best suited for the
study of t he variat ions and has been used
in the present study.

For the propagation of elcctromagnet ic
waves, the variations of refractive index
with height nrc of great significance and
therefore, an invest igation has been made of
the changes in the refractive index values
from the t ime-section charts for Calcutta at
the pressnre levels of 900, 850, 800 and 700
mb in tho case of two cyclones which crossed
coast close to thnt sta t ion. The variations of
the refractive index with the lower pres..ure
values could not be studied since on some
occasions the radiosonde ascents did not reach
beyond 700mb. A time-section has also been
prepared for Allahabad which came under
tho influence of the low pressuroarea result ing
from the northwesterly movement and the
weakening of one of the cyclones.

3. Waather situaUon

Case I-A well marked low pressure area
in the Bay of Bengal developed into a depres
sion on 28 September 1959 with its centre
within a degree of Lat. 18°N and Long. 89°E.
This depression intensified into a severe
cyclonic storm on 30 September centred
about 250 km, south of Calcutta, with the
associated cyclonic circulat ion extending at
least upto 10 km. On I October, the cyclonic
storm crossed the coast near Balasore and






