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The study of the electrical conductivity of
air in the lower stratosphere at Poona
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(Reaive<l 6 July 1972)

~\BstRA(JT. A ser-ies of lIl.ea-liuromenLet d tho) elcctrfcal oQlllluetivity of air in the atmosphere up to a
height of 20-2;; km wes made at p ooue lturiu,;; 1971-72 It'ling balloon borne eond nctf vlty sendee developed
ami eouet eucted in the Ineteument Research Laboeatoelee of til.., 3cIctCi 'cological Offil.'l' at 1'00U&.

During .luly a.ml Septcmb-r oonductivity incrc&lloClI mono tonically with height in agreement with
theory. While during Winter months it ehowe l\ sharp fall Ilftfor about 18 km, The main oaU!SEI for the difl'er
ences in conductivity would eppcae to 1,0 tho chaugoe in eeeosol content in the lower atratoephere duo to
cbe nges in tho circulatio n patterns.

•

1, Introduction
Gish and Sherm..n (1936) during the Explorer 11

mauned balloo n flight observed t h~t the elect rical
conductivity of a ir inc reased with hcight upto
18 km , after which it decreasod up to 22 kill .
the maximum elevatioll nt tnined by the ba lloon.
Thoy explaino,1 the duorease a, du e to the pre
sence of Aitken nuclei in this region of t he
st ra tosphere. Kroening (19GO) ..leo noted the do
rcsse of conduct ivity afte r " bout 12 km. ~Iaol

et at. (1971) found at P ooua II similar decrease
of conductivity after about 18 kill ill M..rch 1971.
and this wa' attributed to tho presence of st rato
spheric du st at t his height. Israel (19G9) hod
reported a similar d rop in conduct ivity above
18 km and ....sociated it with the OZO IlO l..yer,
ascribing 8 certain connection bet\\'een ozone
product ion and nuclei Formation.

Stergis et at. (i955). Woes,ner d al. ( W58) and
Bourdeau ct ,II. (1959), on the other hnnd , <lid
not observ·e any decrease in the conductivity at
high altitudes and reported that the measured
values of conductivity were in good agreement
with the calculated values based on cosmic my
intensi ty date. A series of conductivity soundings
were made at Poo na during 1971-72. to check
whether tho sharp deere ..ses observed by Mani
ctat.(1971) at P oona were a regular fe..turo of the
conductivity profiles uver the region. This pi~per

summarises tho results of tho Poonu soundings
whiclt confirm tho earlier obsen'atio11l'i aud givt.·:-}
a plausiblo expla ulltioll for the ou.,.,rved changes
in conductivity.

2. Experimental method

The instrument used for Illca~llriog t.ho condu·
ctivi!y of the atmosphere is a modificd Genlien

"l)rcBCnt affi.liatiQJl : ZamLiuu Yet. Service, Lusakll, Zlllllbiu.

condenser which has been described previously by
Vonkitmhwamn et ,,/. (1953). Tho condenser is
chnrged to -15 volts every 2 minutes by means of
n, motor dr iven switc h. .A~ tho instrument, nscends
in tho a tmosphere, at an average rate of a.hout 20
km per hour . t ho discharge rate of tho condenser
ia measured lIy all elect rometer ..nd telomoterod
to tho ground whom the llata. i!i continuously
recorded . Tho eleeteiual conductivity of th o air i,
colllpu~1 using tho usual formula.. To minimise
tho electrostatic effects of tho b,,11001l, the condncti
vity chamber i, suspended about 25 metre. below
the balloon and is isolated by a teflon insul..tor.

3. Results

Itogul..r sounding. were made every fortnight
at t ho meteorological observato ry ..t Poona. during
1971 -72. Ascents were made generally in the after
noon. Oniy soundings which crossed t he 2o-km
level RXe discussed in the per>'ellt paper. }'ig>!. land
2 show the vert ical profile_' of electrical COIL

ducrivity at Pocua obtained 0 11 :l:l.Jllly, 29 Jniy
and S September 1971, 23 February, 20 October
and 1G December 1972.

It will he observed that (i) during July and
September, while minor fluctuations arc observed,
t ho conductivity increases monotonically with
height , ( ii) during October, December "lUI Feb
ruury th e conduct ivity inere.....,s with height upto
abo ut 18 km, after whiclt it .how8 ...mark",l doo
r..,SQ, uctWl101l 18 to 20 kill. followed uy au in
crease I,t ..bout 25 to 23 kill. ThL. confirms the
earlior observ..tion.. by )!alli et a!., msdoin Mareh
1971. Unfortulll\tely good .'lOuU<li"b'" oollid not bo
u""lo in April , )In.y ,\lui Juno.








