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Some cases of clear air turbulence
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I. In necordnnoe with the IeAO reoornmen
dation for collection of data on turhu
Ienee, India Meteorological Department is
supplying along with t he flight forecast folder ,
blank turbulence report forms to th e comman
ders of all aircraft flying above 3'O-k-m level.
Recently a few cases of turbulence in clea r
air were reported to the )let eorological
Office at Dum Dnm (Calcutta ). Although
th ese reports refer to fl ights at.not too high a
level , it WI1!'4 considered worthwhile to present
them here, because of cert ain int eresting
synoptic assoc iat ions noticed and also be·
cause 811Ch t urbulence reports arc received
only occasiona lly.

2. The details of th o turbulence report
are given in Table I.

Except th e third one, all the other cases of
t urhulenoe occurred during level flight. From
the speed of the uircrnft and the repnrted
durati on of th e turbulence, the horizontal
dimensions of the eddies in which clear air
t urbulence occurred, were of the order of 25
to 35 nautical miles in t he first three cases.

:1. The upper ai r charts for the nearest
synoptic hour correspondi ng to the level at
which the t urbulence cases were reported are
given in ~· ig.<. l (a) to 1(,1) and 2(a ) to 2(d)
Figs, I(a) to I(d) showing the streamlines and
Figs. 2(a) to 2(d), the isotherms. It is seen
from t h..se chart that on all the occnsions t he
locality of the tu rbulence was close to a t rough
line wi th a sharp cyclonic wind shift.

.1.1 . It i. now well-known that the jet
stream zones are the major area..~ of clear air
turbulence. However, there a re 01,;0 other

upper pat.terns which are as..socinted with
clear a ir tllrhlll enrJ:'.-although the intensity
ami frequency in the latter cases rna)' be
comparatively I""". Over Western Eurupe
d ear air t urbulence has been associated with
upper air depressions and troughs .. The cas..cs
referred to in para 2 above also occurred ver)~

near t rough line!'! or over areas of cyclonic
circulat ion'. From Figs. 2(a) to 2(d) it rna)' also
he seen t hat t he locality of t urbulence has
been in all cast's an area. of significunt
thermal grad ient , alt hough not associat ed
with any air mass discontinuity .. The tempe
rature gradients 0 11 these occasions were
appreciable compal'('l} to the normal wnclients
for th e locality.

-\. 2. From a st udy of Dine'. metcoro
graph records over ARTa, Sinha (19:,1) has
shown t hat between '5OO-mh and 2oo-mb
levels, two maxima ill the incidence of clenr air
turbulence ooeu r-s-une in August..SeI)temller
and the othe r in Decemher . At these
levels in t he neighhourhood of Agra, there il'l a
semi-permanent trough line during August.
September (Riehl 1954) and also t roughs in
easterlies move westwa rds across the urea
[Srini vasan 19()O); in De~emher. troughs in
westerl ies and jet maxima move eastwards
across the area .. lienee one can perhaps also
associate the two maxima noticed hy Sinha,
wit I. the higher frequency of upper ai r
pertu rbations that move ac ross northern
India at these levels during the southwest
monsoon and t he winter !'('8J;:,Qns..

5. The neighbourhood of upper troughs (or
cvolonic circulations) with marked th ermal








