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ABSTRACT . Rawin observat lcee of eleven high altitude ascents at Hyderebad Deccan (In riia.) during: fh ..
months of J.·fO bruar y to )(areb 1000 and April to May 1959 have been enalyeed. ~\ n nbeupt ('hanlZc in dire ction uf
winds at an altit ude of About 19 km durinlo! summer months, depth of westerlies end easterlies and the occurrence
0 (("'0 maxima and at lc....t one minima of velocit ies and the relatio nship bet ween their altitudes have been descr ibed.
Al:1O. vector eve rege winds throughout t he o bserv ed cha nnel of atmosphere (0-32 km) and their relationship with
the maxima ha ve been determined and described, It W IU also found that the upper wind s were quite etee dy. Th e
steadi ness factor htu; been calculated for each elrit ude for t he month of ){arcb 1960.
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•

I , Introducticln

During the yea~ 1959 and 1900, several high
alt itude wind observ nt ions were made at Hvdera­
bad Deccan (LOll. 1j '. ;) :X , Lon g. i 8°.5E ) in cOnnec­
tion with IUf'3!iUn'm cll t !i on cosm ic rnvs. An ultra­
high frequency transm itter was att ached wit h
plastic balloons and was followed by mean" of
rndio theodolit e grouu.I equipment . Observations
of these balloons were made loy op tical theodolites
aIM>. Azimuth uud eleva t ion angl es were rend
evcrv minute and altitudes with res pect to t ime
were detcn uiued by trigonomctrical methods based
on ~i J1lultnneous ob-crvnti ous fcom two stntions.
These balloons reached a n alt itude of about 3() km
in about HO minutes anti t hen floated for a few
hours at t ha t leve l. when a cut ofT mechanism
detached t he 10,,,1 line wh ich descended st end ilv
with the hell' o f a parachut e. TIle ave rage valu e of
ra te of asce nt was a bout 1i km /hr upto I:.? km alt i­
tude and nbout :!'; km jhr in 1:!-32 kilomet res region ,
All balloons were released between 0200 a nd 0300
GMT from Osmanin University grounds ([,·13 metres
above m.s.l.), •

Anulvsis of these high level sOlllul iugs revealed
tho foliowing interesting features of the winds at
higher altitudes.
2. Change in direction (rom westerly to easterly at an altitude

o{ about 19 km

TrolJQ.'iphcric westerlies above the surface trades
became east erl ies in t he lower stratosphere during
March. April and ) lay. Th is reve rsal of di rection
was drl"'l.~t cd in ;), narrow zone of lILou t 2-km
t hiek nes.."l. The. reversal Wt~ quite a hr upt in most
of t he tl ight~ ann. took place through both north
and r,out h. In r ig', I , winel a rrows han~ been
plot tCel, showing the epccd nnd direction of winds
at an inlernll of alt itude of I kill for all t he eleyeu
fli1.!hh~ . Thi ck lillt!s in F ig. 1 represent boundaries
of n HarroW Ii'g ioll of very light and variable Willd.Q ,

whore th e change in direction takes place. Actual

thi ckness of til t! region of transition an .I also t he
depth or wesrcrlie... an d ea sterlies and tl,e posi tiou
or th e altitude of ma ximum westerlv a wl max i­
mum easterly in t heir respect ive ch:1.IIncJs hnv..
been given in Tabl e l.

Tho t hickness of t ho region of tran sit ion (luring
th e mont h or ~[ar('h i!i 011 a n average, oulv I ·r,
km ; 011 rest of tho days it is 2 kill except on 1j ' .\ pril
when it is abnorm ally high , i km.

Altitude of this reversal and so (,]10 dept h of
westerlies is very hi~h ill February, :!7-28 km,
as compared to the one in later mont hs. In )[arch
and upto middle of April , t he average of this
alti tude is 18 km while in lat er per iod it is about
15 km. Thus, a dNrNIRing t rend in ti lt' altit I1d.'
of cha nge over is evident as the SM Ull..,C ad vane-s
and ground temperatures rise,

Irt'xler (1951) first noted such reve rsal of wimls
after ohsf'rving spectacula rly t he Kpr..au of volrunie
dust from t he explosion of Kra katoa (G'S, ]();j OE )

on 27 August 1883. He found t he smok« movinu
from t'ast to w-st at an ul t.itudc of a bout H) km ,
These easterl ies, since tJH'Il, have acqui red t.ln­
name ' K ra katoa " rinds' , I t has L('C"11 ol.!wn ·(·d
quit e regu larly by radio as \n·!las optical t heodolite
methods that balloons roaching IOO-mh It·\·t·1
turn westward and increase in S }.M,(,(1. Ock-nd-n
(19:19) observed sim ilar well marked discont inuit v
between th« lower st rong westerly current an;l
an upper light easterly current l....t wI'1'n in.ooo
and 80,000 ft in hij!h altit ude pilot l.all ..111

obs('rvatiollS, whic h Wt>TC maclt~ at lIahlmnh'Ol
(I raq) during April -) Iay 19:39. Scmse ( I~l-~)

alltillrasc·field (I91i0)tle.criued Buch ren- rnal aflt'r
a ca lm region ht'twecn ]5 an d 20 km during KlUmnl'r
months, I April to I Sept ("lIlb,·r. Colon (1951)
also obfU:n~oo similar rov('rMI of dirt"Ct ioll during
tl,t' p·ar 1948 in sc\"t"ml sp<.-eial high altitnde wiut!
observations over Puerto Hieo. Th" prouonlle,·u
















