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Observations of Turbulence at Delhi during the winter months
November 1966 to February 1967 with the F-type Radiosondes
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AIl..~TnACT. Study of t urbulenee at Delhi dllrin~ tho winter months wbeu the wcetcely jnts prevail wall made
by specia l ..·.typo radio sonde ascents from November 196 6 to February 1967 end in April 19G7. Tho vertical COIll 

ponente o f JtUtlts And their thlcknceeee were determined by mos Rurinsc tho rate o f rotal iun of the ran from tho
length of complete Ollend cycles which OO",U8t8 of 1000 impuleea. Since tho duration of th e ~U8t 111&)' not l&8t fta much
a~ a fall cycle. fengthe of tapes for 100 Impulece and 500impulscs were mceeu red . It WBa t hen found that tho dure
tron o f. tho gUSt8 ill onl)' of th e orde r o f 2()()"""100 impulses. Th o vertical compone nts of th e gusts were therefore lergee
and rhi ckn ceeee etualler when the len gth of 100 imp ulses were U.8Od. One of th e Iutorcstieg Icetu ree at Delhi was th o
preeenco o f turbulence in thin layers of air (about 1500 m thick) , in which tbe lap ee rate WIL S dilferont from th ose in
the laycni above ami below. 'I'hesc regio ns wore above tho jet st ream and were between 150 And lOO-tUb 10"'eI6.

to Introduction

It i, observed th at th o turbulent regions over
:Minicoy (Vcnkitoshworen cJ cd. 1968) during the
months J r nuary-April are in the tropopause and
the stmtosphere. But during the monsoon months
turhulence is observed helow th e tropopause
and is associated with tho e"stefly jeu.. All these
show that t urbulence is a standing foaturo of
the air current s in tho highcl atmosphere with
characteristic 5('-3801\&1 variations,

When these special features were observed
over :Minicoy in the tropical region, it was felt
to study tho cond itions prevailing in tho westerly
jet stream over tho northern part. of India <lur ing
t he winter. Spooial l1 ight s were thereforel\1Tllngc<1
once a week at Now Delhiduring the winter mont hs
November 1966 to February 1967 and April 1967.
A few flight s after sunset were also made in April
1967. The special feature, observed from these
f1igbts are discussed in the following poragrapha.

2. VariaUon of the rate of reuuee or the ran with height

If hydrogen docs not leak or diffuse through
the balloon fabric, th e mh, of ascent of the balloon
increases with height ''.S shown in Table I.

This is based on the variation of density with
hcigbt OVer Poona but can be used without appro
ciable change over tho whole of India.

·Pre.ten.t eddress s 8 Hl.l waJuhlbna Marg, Lucknow.J

Venkiteshwarnn alltl Il uddar (1966) havo shown
earlier that the variation of the rate of rotation
of the fan (number of impulses per 8OOOn<l) for
d ifferent air speeds towards the fan along the
axis of rotation iii 3S given in Tablo 2.

It mar he ment ioned that the size amI shape
of the paper fan ami the gear ing have remained
unchanged in the instrument, Therefor" tho
rates of rotation of tho fall are comparable at
all times , and they are influenced only by tho
relative motion of tlIo air past the fall .

From th e variation of t he rate of ascent with
hcight [Table 1) and the relation between tho
airspeed along t he axi . of rotation of tho fun
aml its ra te of rotation ('1'lIhle 2) it is possible
te estimate the rate of rotat ion at IInr hcight .
Thus with a bnlloon ,\.:h08C constant rate of 8liCtmt

. is 20 kmph , the rate of rotation at a hoight of 12 kill
provided there hall 1>0011 no leakage of gas will
be 20 X I · 23 = 24 .6 kmph, and tho rate of rotation
of the fan at this beight will be 23 ·5 impulses per
second.

If on the other hand, the rate of ascent of the
balloon was constant at 20 kmph du e to slight
leakage/d iffusion of gas, this rote of ascent at 12
Ian will be cquivalent to 20/1·23 = 16 kmph near
tho ground; this correspo nds to a rate of rotat ion
of 19 imp!see (Tablo 2). 'fhc rate of rotat ion of
















