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Radar observations of tropical cyclones over the Indian Seas
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AUSTRACT. A review is presented of the radar observ ation of trop ical cyc lones in the Indian
seas. The use of radar in operational cyclone tracking and forecasting as well as the knowledge
gained from radar observatio ns of the structure. wind and rainfall distribution and motion of cyclo nes
are discussed. In the context of the expected introduction o f operational Doppler radars in India. the
future prospects in me usc of radar for operations and research are outlined. SOl ie i-nponanr areas
where our understand ing of cyclones can be improved by studies with radar in conjunction with
other observations are listed.
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1. Tropica l cyclone as observed by radar

1.1. SuU"bilily of radar f or tropical cyclone

observation

The trop ical cyclone (hereafter referred 10 as

'cyclone.' o r TC for shor t) is a met eoro logica l
phenomenon particularl y suited for observation and
study by microwa ve weather radar, because of the
spatial and temporal scale of the cyclone as well as
the organized pattern of precipitation in it which the
radar ca n detect .

1.2. Radar capabilities

Con ventio nal pul sed we at he r radar as used
operationally in most countries functions al a radio

wavele ngth of 10, 5 or 3 ern. At these wavelengths

the radiatlon from the radar is scattered back by

precipitation particles. Thereby the position and structure

( 169)

of precipitating weather syste ms are detected . The
power returned by a particle 10 the radar is proportional
to the sixth power of the particle diameter, The sum
of the sixth powers of the drop diameters in unit
volume is known as the radar reflectivity factor (loose ly
called "reflectivi ty" although this is stric tly not correc t).
The rcflectivhy factor represented by the symbol l is

expressed in mm
6

mm-3 or more common lJ in dBZ
i .e. decibels above a value of I mm6 mrn" .

1.3. Tropical Cyclone (1C) parameters observable
by radar

The stru cture o f the TC and of indiv idua l
precipitation elements (c.g, cloud tops, presence of a
stratified melling layer) can be ded uced. By cont inuous

of freq ue nt obse rva tion the move me nt o f the

precipitating weather system or individual precip itat ion

cells can be tracked. Pulsed Doppler radar which has
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