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ABSTRACT. The present study of CAT over India e nd neighbour hood has been~ on t he infligbt end
poet Iligh t rcpoete received and on the debri ef repo rts giv.en I~y .nat ion~1 and intf'f!1at i0!1a l ~JK''?'t.on d ur ing.th e
pe riod ,1&unarY 1966 to December 1069. CAT has boon stud ied III I ts spa t ial "'llIl ver fieal d ist ribution on the bUUI of
Anita-hie dete.Th e cffocts of vari ous up per ai r dow pa tterns , such &8 west erly and eASter ly jete and wind dlsconttn­
oit j etc cont etbutlng to th o oceurrenec of CAT, have 600 been etudled. An attempt h"", also been mad e in this
paper to wards th o detec t ion of Ievourebl e eond if iona for occurrence of CAT. The.' role of tempera ture d ist ribu t ion
And pools of oold and warm air in th o upper air hev c boon d leeuescd. Some typical examples of the phenomenon
havo been illust rated .
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1. Introduction

Clear Air Turbulence (CAT) ill a phenomenon
consisting of random , three dimensiona l eddi es
that cause an aircraft to follow an erratic path
while traversing the turbulent region . Turbulence
that occurs in thunderstorms and otb er rain pro­
ducing clouds is designated as convective tur­
bulence. ~Iountain wave turbulance i. occasionally
a violent ty pe of clear air turbulence.

Hazards of CAT came to be known to aviators
only with the arrival of high level flying in
jet age. I n regard to the efreel<! of turbulence that
of light intensity ill recognised a. an a,nnoyanee
or inconvenience. Moderate turbulence IS uncom­
fortable to passengers and accumulated effects
(in metal fatigu e ) may affect flight safety. S<:vere
turbulence i~ dangerous and on rare occasions,
it is capable of causing structural failure and 10"8
of aircraft. Even though moderate or severe CAT
is infrequent , unexpected encounte r with them
is a mat ter of serious concern.

In the event of flying in a thunderstorms area ,
aviators are generally forewarned to take necessary
precaut ions to minimise adverse. ef!'ect.~ of severe
turbulence in various ways by pmrung the pa"'Cn­
gers to tbeir scats, by , loosening .the aircraft
controls and at.t imes bv slightly changmg the course
of flight. Similarly, if th e forecasters COUld, include
in flight foreoasts the areas of CAT, flying can
be made trouble-free by tbe change of cruising
level etc . Study of causes ~vhieh give rise to CA:r
conditions and the analysis and forecast of th is
invisible turbulence are, t herefore, desired by th e
Airlines and the public, However, attempts to fore­
cast this hazard with fair degree of accuracy have
not attained a bigh level of efficiency owing to
meagre data. •

Efforts were made at Delhi (Palam) Airport to
obtain reports of CAT from Captaina of jet air­
craft . The aircraft reports received during the
period J anuary 1966 to December 1969 were analysed
and some of the results are discussed in this
study.

2. Spae8 distrlb ullon 01 CAT observa Uom

The number of occasions of CAT occurrence
reported were plotted on a map (Fig. I) in areas
of 5-degrec squares along the various air
routes through Delhi. This shows ccrtain areas of
preferent ial occurrence of CAT in a..sociat ion
with certain pressure systems and prevalent wind
patterns. On Delhi-Bombay route maximum
cases, includ ing some severe CAT occurrences,
were observed between J aipur and Mandsore
in assoication with jet axis and trou gh in th e
westerli es. .l harsnguda was also reported to be
another vulnerab le area for CAT occurrence,
theugh we could not get observations for this area
as it was not directly en the route to Delhi.

Along the Delhi-Calcutta route , Farrukhabad,
Lneknow and Gaya reporti ng poin ts were observed
to be equally favourable for the occurre nce of CAT
on most occasions in associat ion with weste rly
jet and trough in the westerl ies. On Calcutta­
Bangkok route moderate CAT cases were reported
at Akyab, mostly in association with easte rly wave.
Over Rangoon and Bangkok mtl. t of the cases
were of light CAT in associat ion with easterly wave,

On Delhi-Tehran route area' of Birjand ,
Kamar and Kandhar were observed to he vulner ­
able to CAT mostly in association with westerly
jet and t rough. in the westerlies at 300 and 200 mho

On Moscow route, CAT was experienced on
maximum number of occasions at Termez. Kara­
bura, Uralsk and Aktinhinsk were also favourable












