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Diurnal variation of Atmospheric Electric Potential Gradient
at Colaba (Bombay) examined for the Universal Component

and relationship with meteorological elements

A. YACOB

Colalxt- Observatory. Bam/HI!!

( lI~r.ei,m 28 ,I pril ]fi(jt )

.-\ I~T}{ACT. TIJ(" etmospherio eleet rlc potentia l gredient (P.G.) data of Colaba (Hull1huy) are evcraged over
th o period 1H3H to Ill,-.s to obta in the mea n diu rnal var iati on for the' diff'crt"nt months of th e ~'{'.at . The diurnal
va ria tion" are regular find of la ry.,.- amplitu de on l:r {or t he " inter months of November to February. 'Ih...d iumsl
variatill1l8 for t hC'i'l(' lIlullthe art- hanuonlcelly ltllulyscd to see if t bc unlvereal co m pone nt uf the diurnal \'uriat ilill
fUlIJlllfe.r tilt' f !f't'Rn AN'a K1111well "U! 801In.' land tlta t i Ol lll by :\Ianchl)' (1" :!3) , 18 man ifested i ll th e variations et Coleba.
Th e Ilha lll' of th e 24·h otlt \lo a\ "(' it' found t ll d iffer frmn that fonral by )[a nch l)' by':; to 10 hours. It i" concluded th at
th e universal component of the diu rn al v-ariat il.n in ..,C: , d ot, lIot n.'lu lib· mauifnll ibC'lf at Colaba .

Th e reletioushi ps Is-tween diurnal variation of P.C: , and th ose of th e meteorological clemente, berometrio
pressu re, ai r tem perat ure end relative humidity are next exemi nod. Tb e l'ita l islical correl ation COl.' ffideot Ld\\('(·"
P.O, a nd barometric 11I'f'811Ure variations i" + t1· j l . t hat between P.G , ami »lr tempera ture \"ar iat ioIIlJ--O '6j "lid
the \'81u'3 between P ,C: . and relat ive humidity i8 + O· ;,,)j .

A. confirmati on of the rclarlonshipe i" i'Ought for ill the V1lllfle relatil'lJllhipti of tim significant harmonic eoru
poneuts of t he diu rnal variations of 1',<:. und t hu mete orologica l clements for tho winter mo nth s. For till' I'.G.
diurnal va riation Loth the 24·hour wave and tho I:!·b our wuvc nrc almost equally elgnltlcaut.. For lmrouwtnc
pressure it ill th o 12·h otlt (,011\PUI\(,lI t which iiieigulflcent , while the :!4-.hour coruponcnts predomlnate in th e dlumal
vaeint ious of ai r temperature end relati ve hum idity. It. i" found th at t he 12·h our wevce of P.G. and baromet ric
prossure variations a rt' vr-ry ncur ly in plll\t;C.1'hc 24·hour W8WA of P,G. and ai r temperat ure are i ll an tt pbese whi le
IhOHl' of P.G. and I'(']llth-" humdity arc ueerly in pbeee.

AlIMuming th e electrioul stuto of t-heatauospherc to buill qua-d-static equi librium nn attempt is ruedc to f' xal l ~ i ll(>

pc-eible " '8 J I by which met eorologica l clemente CAn influence P.G.

J. Introduction

1 '1. It is generally recognised that there
ure two types uf diurnal variation•., of atmos
pheri c electric potential gradient (P.G.),
oue dopending on Ul li'"CC8UJ time and tho
other on local time. The universal time vari
ation which is the characte ristics of the utmos
phore over the cceuue, i.":l caused by the cha nges
in the potential of th e lower ionosphere, which
on account of its gr-ut conductivity is of t im
same potent-ia) nil over the world at. a.ny
insta nt, Tho local time variation. ,...·hich
is t he characteristic; of the urb an a tmos
phere. is controlled loy local factors like
air lH'llntioll, tu rbulence and meteorological
comlitions. The fonnel' typo of \'ariatioll
is essentially a BiJl~16 diurnal wave while
the latter type is a double oociHatioll in th"
course of the tIay. The universal typo of

var iat ion, from it.'i cau-e, is cxpectod to he
present everywhere, over the oceans 8 S

well as over laud. Its mauifestarion is
however mnaked in varying degrees by tho
variation following local time.

I ':!. Tilt) existence of the universal type
of diurnal variation of poten t ial gradil!lIt
WlL.'1 first brought to light by J lauchly
(192:J), who ana lysing the potential gralliC'llt
measurements of tho cruises of tho Hurvcy
ship Carnegie showed that the diurn al
variation over the oceans progressed uccor
fling to universal time. )fauchly hns also
shown that tho uni vers al t.ype of variation
manifests it :-;c1f in t ho ~ · l - hour WI\\'C of t ho .
diurnal variation uf muny land station..q.

T~ I~ dependence of the IocJ.ll timo variation
on air pollution alUi mcteorological fuetofS.


















