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Variation of Electrical Potential Gradient with height at
Poona from 31 October to 2 November 1953
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Tn recen t papers (Venkitoshwamn and

others 1 95~, 1 95~ ) have described the tech
n iques developed hy them to mea sure the
diat ribu t iou of electr ical potential gradient
in the upper air by radioson de. They have
employe'! the HL2:1vnlves as an electromete r
as dev ised by Koen igsfelfl (1951)and adapted
it for usc with tho a udio frequency modula ted
type of radiosonde used in the U.S.A.
Polonium collectors were used with the va lve
electrometer.

In the American typa radiosonde, the
meteorological clement s arc meesu fell from
the audio frequency modulation of a carrier
wave o~ about 4 metres hy vary ing the resis
tance III the meteorol ogical control circuit .
To measure the potential gradient, Ute
meteorological clements are replaced by tho
va lve electrometer. The balloon ascent. will
therefore consist of Ute above assemblv
which gives va lues of the potential wadicnt.,
am! an F-t ype rad iosonde (Venkiteshwaran
and others 19,18) to rletermine th e corres
pending heights , One can get from this fl i ~ht.

in addition to values of potent ial grad ient,
values of'pressure, temperatu ra and humidity
dist ributi on also. Th e uround equipment. will
consist. of tw o' illllr.pclHlent uni ts, ono being
the American radiosonde recorder for the
potential gradient and t he other, t he F- t ype
radiosonde recorder for pressure, temperature
and humidity,

A number of obser vations of potential
gradient have been made at Poona with
balloons carrying the uho vn asse mbly . Tn
cJ C.1f weather, they generally indicate a rapid
decrease in the field with increasing height
above the ground, attai uing almost a steady

value of about ~() to ~o volts per metro at
levels above about. Ifj,OnO feet. There arc,
appreciable variations , both diu rnal and
seasonal, in lower layer s of t.he ntmoaphera
up to about IO,()()() to 15.0()~ feet even in
clear weather. These arc obviously due to
local changes in t he space-charge a m! the
conduct ivitv of t he a ir. Thev are dueto the
amo unt and distrib ution of smoke or du st
pollutions which arc controlled appreciably
by t he varia tions in t he stabilit y of the
atmosphere, i.e., in the mixing action and
genera l turbulence of the air layers. During
the winter season, strong ground inversions
prevail , particularly during til e nigh t and in
the early morning an d as a resul t, t here is
an increase in the condensation nuclei. in
the lower layers of t he atmosphere. result ing
in mist or even fog, which decrease the con 
ducti vity of t he ai r by raising the pro
portion of the slow iO Il R, causing a cor tes
pond ing increase in the potentia l gradient.

In t he following para~raphB , t he variation
of potential gra dient with height. at Poona
during: 'a few consecutive days in October
November 195:3 (from 30 Octob er to ~ Nov
emher) arc describ ed. On two days dllr ing
this period t here was fog in the morning . As
actual ohsorvat ions showing the 'variation of
potential gradient with height published so
far 'is meagre, it is presumed tha t tho data
described in t his paper will be useful. The
balloon flights were made on all the days at
ab out 200() 1ST.

FigR. 1-4 show t ho distr ibuti on of potential
gradient. and the eorrespOlllling tephigrams
frum the rad iosonde Hights . Fi~. 5 shows the
nature of t he origin.I record of potential '








