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Studies of atmospheric electrical potential gradient near the
ground at Poona during the IQSY
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.\ Il~TIUCT. A clf'tnill'lfl "tu, l.,· of tho d ium nl an d eeesonnl varia tion ."ill the fl.tm~(l'll" ri(' elcctrtce! pl.lk-lIli a'
i{rnd i('llt IWAr th o ,l!I'Ullllil duri ng the IQSY ha..~ been 101\(10 f nun rho re<'Ol'I l!I of phflt~)gr:\phic c lectrogmph Installed
in tho )lotollru lu.,!iC'ltl Otticc at l'tMll UI. T he ros ults am eot npared with ollrlior '..1\11 11·... obtained a t. Poon e durin .'
tho ICY. AUt' li t Uumha,Y buth d uti nj.( tho lOY and rQ~Y. Tho OlllctriC fk-ld a t bo th Pnull4 end HulUoo)"ahow~ IL lll.rg~
iUC'ff'BI'Ie ",iuffi the 1( :Y and tlwse areat t rih ull'd t o tho incrensc in Kl lUr~ of etmoepbcr!o poll ution in th ., reg ion
d uri ng the 1a..'1,1 few p·nrs.

t, Introduction

Over the oceans and in regions well removed
from sources of pollution, the elect rica l field
strength and air-earth current have a 24-hou r
period and she w parallel variat ions , while elect r ical
onnduet.ivity is praet .icaily constant th roughout the
day, Over tho ountiueuta, the electrical potential
grn.dient generally :;h OWR 0. double oscillation during
the duv, while th e air..ea rth cur rent aTHI conduc ­
tivity ilave a parallel 21·}wul' period . Par umanoff
(19;JO) wu•.; ah lll to show that over l!on-p(Jlar ron­
tinenta l st at ions also th e ocean ic t)110 is present,
hut is auperimposed Ly local influences. Tilt'
local perturbations were e-arlier con.sidered to he an
unwelcome noise, hu t are now known to give in­
format ion on the relat ion between cer tain weather
condit ions and at mospheric electricity parameters
anti to enahle one to draw conclusion." about
m -tr orologicnl conditions in the lower layer:" of
the atmosphe re,

Israel (19,,:1) att rihuted th e daily variations or
potential grad ient over the cont inents to "vert icnl
atmospher ic mass flIN~f(ws'C"" ami to chances in
t he num ber of at mospher ic condensat ion nuclei.
) [uhleisen (1955) has, however , shown hy actual
men enrementa thnt th e d iurnal vnr intions of
potential grad ient ncar towns a re caused ma inly
by posit ive SI"lOe charges, produced chieOy by
urbaniza t.iun, iudiu..t rv and traffic, Haze, which
is the collect ive IUlme of atmosphe r ic susponsions,
is main ly confined to the lower layers of tho at­
mosphere, Whipple (1929) found that, t he daily
variat ions of atmospheric pollution and potential
gradient a t Kew are \"(~ry similar, both showing a
e1o".,ly parallel 12·hol/r oscillat.ion. Wllipple ex·
p]a,iHe~1 the douhle fluctua tion at Kew as a joint.
result of production awl vcr tiea l trllllRpnrt of
IK1llllt ion part-ides.

Tho abundnnco or scarcity of condensation
nuclei and du st or particu late ma tter in the air ia
of ~rc.'\t importance to the physics of precipitation
and in tho hent balance of tho earth. El ect ricn]
conduot.ivity even over tho ocr....nn«, as measured
du r ing the cruises of Carnegie from 19W to 1929,
showed a gradual decrease, which was attrihuted to
a. gradual increase in tho particula.to content in
the lower layers of the oceanic air (Wait 19·JG). At
land sta t ions all over tho world , wherever more or
If'$~ continuous record s of atmospheric elcet eicnl
f'oll~ln? t ivi"ty or potf'nti~l gradient have boon kept,
a diminution appe.a.rs U1 conduet ivitv and an in-
crease ill potenti al gra-li ent. -

Atmosph eric potential gradient measurements
ha ve been mad, at Poonn since 1930 ami it seemed
worthwhile to study the nature of the varintions
in electr ic field st rength ut th e gronnd at Poona
during th e lQSY a',,1 to compare the observatio-s
with th ose mad e during th e lGY and earlier du riJl 0'

19:\0-38; a u.el to compa re th ese results with tho~;'
ol,'ainCl! at Bombay during the I QSY nnd lOY.
Earli er c1at~1. at Poona have been st udied and the
results publi shed by Sil (1938), Sil and Agarwala
(1910). Sivarnmakrishnan (1953) ami Sivnrnmnn
and Banerji (1%2 ) ami at, Bombay hy)Il/kllerjee
n nd Pillai (1910) and Yaeoh (19G2).

2. Data

The instrumental arrangement is exact ly that
deserih ..I hy Sil and Agarwaln (1910) and ha s uot
been changed since 1930, as f lU as is known from
nvailuhl a record s, except. for periodic replacement.
of the radium collector am! overhauling of the ,!rh· ·
ing clock and recorder. The radium collt'ctor in
t)le form or a )Ielix i ~ ~xrogcd at a menu «1istnuM
or rm em from thc zero pot.lmt.ial :-Illd aec. Thi!i i ~

I'ctlneed to 25 cm in di:-l.h ll'l!ru w('at her, The
















