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.\ It";TIL\ lrr. l n thi» [W1J'K'r. A I'tudy h:lll 1M:'fOH 1111\(1(0 (.f till: ~li,l!:h 11,\'"("1 d t't\: air t ur bulence "'pun s
rN't'in-d From jl 't aitl'raft in n'latiun tu th e wiml fit·)d a t t bc C' ~ U1 l1 ln~ level s. It Iii~II that . 811<·h t~lrlJll
k-nee it' mainlv experienced near t rough lim... 111111 ill 1Ifl.·I"'1 b"\\·I~11ot Inrl!l' C'lll"t"H"II~ wind gradwllt. Chert ..
I;holl-inK th e variotlll ty pf't< <If "ituatilln~ INlding. tn tht · ' l'u("rutlull IIf thl' l'!I 'nr a ir tllrhult 'lI~ ~IlY~' llf....~
presented And rlill(' II~'fl in some d('ta~ l . Thl" I1l uF.tratl~l il m:\y}1f:" ~f 1Il'f' \.0 fuJ"t'{'?-'1tfOrs I~ indi cating
thi~ hllZIUd in Wf'lltlwr f"["('i'a"cts lIuppl ll'd fnr t he opcranons (If Jf't aircra ft 011 the in tema tionnl ruuh'8
1l;W1 ing: over nom l ,ft~·.

1. Introduction
Thf' occurrence or turbulence in the lower

and middle troposphere has normally a dual
orig;lI- orob'T"phic and therma l. The former
type i. usual ly confined to only a few thou
snnd feet above th e ground. I II th e C3se
of mountain waves, it may, however, extend
to a high level dopr-uding 011 the .elevation
and orientution of the mou ntnm s. The
therma l ty pe, on the ot her hand, originates
in th e convec tion currents produced hy
thermal iustnhility. This latter tyl'c of
turhu lence is ordinarily associated wit h
large Cumulus or Cumulonimbu..s clouds and
may be somet imes felt even upto 30,000 ft
particulerly ill t he tropics, Th~ 'pilot . <:a ll
avoid such turbulence by avoiding tlymg
throueh conv ective cloud s. H igh level avia
tion h~g revealed that flying conditions may
aIM lJC bumpy even ill the higher troposphere
where the sky is eit her clear or covered with
cirrus d ouds. This ty pe of turbu lence is
commonly known as clear air turbulence.
Clear air tu rbulence may he experienced
at lower levels also hilt ill th e present stud)·
only such eases as were present in levels
above 30,000 ft have been considered.

Alth onzh clear nir tnrhulcnee is )CS9 intense
and risky than th at which may be found ill
act ive Cumulonimbus dumb. it may never
thclcss cause th e air travel very 1It1-

comfortable p" rtieularly when the speed of
ai rcraft is high . It may also be ment ioned
t hut such turbulence is encountered suddenlv
and 1II1expect.t'(Hy without any visual wnrr;
ing as is provided by the presence of con
vective douds in the case of thermal tur
l mlence ill the 10 \\,('[ levels. It is, thercfore,
\'Cry ,Il,. ;rable t hat wonther forecasts suppli",1
for the npernticns of j et aircraft indica to
tile arens Iikelv to have clear air turbulence.
] n order to he l~hle. to supply such information
with confidence, a study of t he availahle
tu rbul ence l'epJrts with reference to the
prevniliug wind circula tions mny be found
v('ry useful, The il1-fli~ht and post-flight
aircraft reports are the only source from
which clear air t urbulence reports are ava il
able. 'fhe ICAO also appreciated the impor
tance of such n st udy and, therefore, recom
mended that all pilots should recor d detailed
information relating to turbulence whenever
encountered in flight and report the same to
Meteorological Offi('c1'i. Unfortunately, res 
ponse from most of the internationa l ai r
l il l ~lJ in this regard is not quite encouraging.
However, dnring the past few years a fairly
good number of tnrbulence reports were
received from the Air I ndia Internnt ionnl
(All) Boeing 707 flights at lewis between
30,000 ft and 40,000 ft ami t hese report.
111"'(' been studied ill this paper.
















