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Development of tropical cyclones in the Indian Seas
as revealed by satellite radiation and teievision data

D. R. SIKKA

Institute of Tropical MeteorolCiJ1/. Poena

AB~TRAcr. Xim bus-H ~Iedium. Re~luti.on I~rra.rod R:adiometer (MnIR) and High Resolut ion Infra
nod Radiometer (HR I ~) ~ta.lR combination WIth. ESSA·l tel evision photography is utilised to study the develop
ment ofe deep depreeslon !n ~he Bay of ~en~al d uring 14 to l ~ June 19GG. Development of'e tropical cyclone in the
Bay o! Be~al &0<1 the Arebien Sea.(luring Nove mber 1966 18 el eo followed with th e HRI R dat a und }o;S~A.3

~levi81on pIctures;- Th e rcs.nlts oftbe studr sh?w th e usefulneeeof radiation data in determining the ext ent of the
cirrus ea nopy andIts location and det ermination of the generalmagnitude of th e pertpheral eubeiden ce.

1. Introdud lon

R esearch work done by several workers utilising
satellite data in tho tropics have demonstrated
tha t tho most impor tant operat ional use of
satelli t e da ta in those area. is in t ho detection,
tracking and detenninnt ion of intensity changes of
tho tropical oyolonoe. Case studies of tho tropical
cyclono genesis in tho north Indian Ocean using
satellite te levision photographs have boon reported
by Koteawarsm (1961), Sadlor (1961), Kul shrestha
and Gupta (1966), Hama Rao, Ramnnathnn and
Sr inivasan (1967), Sivnramakriahnan (1965) and
Mukherjee and )Iishra (1968) etc. Theso stud ios
have revealed moro or less similar feat ures in tho
photographs depict ing tho various stag,," in tho
developmon~ of tropical cyclones in this area aR in .
the ease of hurricanes and typhoons of the :-<orth
Atlanti c and the WeRt Pacific region studied hy
several American research workers. Tiro. and
Nimbus infra-red radiation data have also hoon
used for the study of hurricanes and typhoons
development by Bandoen et al. (1933) , Allison and
Thompson (1966), Warnooke et ni. (1968) and
Beran el 'Il. (1968). Tho present study uses Nimbus
II infra-red data along with t he ESSA-I and ESSA
III roloviRion data to study tho development of a
monsoon depression in the Bay of Bengal and a
sevore tropical cyclone in the Bay of Bengal and

'its rejuvenation in the Arabian Sea .

2. Method of analysis

Tho cases selected aro (i) the monsoon depression
during t ho period H -I? J une 1966 and tho SOVOre
tropical oyolono during tho period 30 October to 13
November 1966. The synop t ic weather charts Cor a ll

tho standaa l isobaric levels Cor tho above periods
were prepared, Nimb us II Medirnn Resolution
Infraro] Hsdiometor (MRIR) digital maps and tho
photo prints for Channel l (6'4 - 6 ·9,.) and Channel
Il (1O - 1l1') together with tho night time high
Hcsolution Infra-rod Radiometer (HRIR) (3,5 
·1·2 1') digital maps and photo-prints oC t he mon
800" depression ccse and thc lIRIR digita l maps
and photo prinjs for tho severo tropical oyolone
case have been used in the study toget her with tho
tolovision pictures of ESSA-I and ESSA-III for tho
respnot ive oases. Radiation data were obtained
from tho National Aeronaut ics and Space Adminis
tration (NASA) and the television pictures from
tho National Environmental Satellite Centro
(NESC), Washington D. C. APT pictures uvaila blo
with the India ~IetoorologicaJ Depar tment have
also hoon used for tho sovoro tropical cyclono case .
Interpretation of satellite radiometric measure
montsis based on an equationof radiative transfer
through the atmosphere and details of the mothod
are availabl e in Nimbus II 11801'0 Guido. The
radiance measured in Channel II is assumed to bo
directly proportional to the emitting tom perature
of tho underlying surface or cloud tops, although
the spectral interval Hl-L l I' does not consti tute a
perfect window nor do natural surfaces radi ate as
black bodies. I n tlie spootra l reg ion of Channel I
os discussed by Bandoon etal. (1963) only radiation
emitted from the waror vapour of t ho upper
troposphere and stratosphere can penetrate to tho
satellite , Therefore equivalent black body tampa
raturee (Tllh ) determined from t ho measvred
radiation fluxes are representative of the moan
temperature and water vapour conte nt of thoso
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