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ABSTRACT. The coastal waters of Indian sub-continent do not havereliable measurements of tine struc ture
of rad io refractivity 1.."SIX"Ciall}' in ncar real -time basis needed to mitigate the effectsof anomalous propagation for
the defence communications as well as for antisubmarine warfare. This programme was designed 10 document the
radio refractive layer structureand variations of the marine layer in tropical waters of India. The paper describes
the above observations taken uSI.ng the. airborne ml~rowavc rcfraclometer developed by the author at Na tiona l
Physical laboratory, New Deihl. Typical observations taken (for the first time in India) under normal and ano­
malous propagation conditions are presented and the results are compared with the specialshipborncobservations
made under MONEX operation over the coastal waters of India.
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t , Introduct ion

In the coastal waters of Indian sub-co ntinent (a
tyrical lr oP.,·ca l country) high resolution (bot h horizon­
ta .& vertical) rad io refract ive index information is

· no n-existent , Throughout the world the impor ztnce r f
. refractive phenomena in fleet operatio ns is well recogni­
: sed, Tilus fro m the Ind ian I avy's po int of view there

is an urgent need to collec t good high resolut ion data
on radio refractive index using aircraft and parameteri­
zation ot this data on a top pri ority basi s has to be
done over the oceans, Radio refract ive ind ex profile
information der ived from meteorological sensor data
is not so usefu l for the studies of day to day variability
in characteristics or of the variatio ns which may affect

· t he radiowave propagation conditions fo r specific
· paths and li mes. Th is is mainly due to several factors
especially the poor spectral resolution and large response
time of the sensors used in meteorological data collec­

-tion, However, compromise has to be made between the
collection of scientific data and the need for real-time
data for operatio n purposes. The main advantage of
aircraft measur ements is that a good horizonta l and
vert ical reso lutio n in ra dio refractive index can be
obtained. This type of da ta collection gives an oppo r­
tunity for the development of interna lly consis tent
data sets for tropical numerical prediction models near

:the equator es~ciall) at and below cloud base witbin
and in the vici iity of cloud clusters. The best height

resolutio n that can be o btained from a standard (bes t)
radiosonde instrument is only a bout 150 met res (at the
most) which is not at all sufficient for use in communica­
tions. Precise data. with good resolution, on radio
refractive index gradients is needed for the studies of
ano malous propagation . an important requ irement for
defence communications. It is a well es tablished fact
that lie water vapour dis tri bution (especia lly in tropics)
ass umes great significance because of its role in mod i­
fying tu rb ulence related radio refractive index fluctua­
tions in causing attenuation at freq uencies in the UHFI
SHF range and in producing large rad io refractive index
gradients (t~ form ducts) lead ing to ano malous propa­
gation condi tions. Unfort unately mos t of the sharp
gradients ale smoothed out in the profiles, ob tained by
the co nventiona l meteorological senso rs, giving highly
erroneous data on rad io refractive index which can not
be used in designing hig h reliability radio and radar
s) stems for tactical applications,

2. Principle or airborne microwave refractometer

Comparison of the resonant frequency of an exposed
(10 the atmosphere) microwave sampling cavity with
that of a sealed reference cavity gives a measure of.the
vari ation of radio refractive index of the at mosphere
at microwave frequencies since a linear inverse re­
la tionship between the cavity resonance frequency and
the radio refractive index is a valid assumption. Thus
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