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Studies of fair weather atmospheric electrical potential gradient in the
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ABSTRACT. Th Arr 8ult8 of upper air soundlnge made during the IQSY (19&1-65) at Poena to study the rair
weat ner pott"ntial grftdient in the free etmospbere are presented. The variations in the troposphere arc large and
shown to be UlainJ:,' meteorological in origin. Small but significant variationll are also noticed in the stratosphere.
\aluel of Ioucepbeeic potential il1t~ra.ted from vertical profile. of the electric field, range from 260 360 ~v. with a
tnuimum during DC<'Cmber·}o'ebrnar)" and a minimum during .Juno-Auguet,

1. Introduction
The main electricalgenerator. in the atmosphere,

the thunderstorms, are driven hy solar energy
and in elllLsequenee, their tota l glohal activity ia
related to solar activity. Since the eonduetivity
(lr the atmosphere at high levels is also influenced
hy solar mdiation, this would again affect the path
and the strength or the electric currents in the
complete electrical circuit, hy which thoundor­
storm. control the olectricnl phenomena in fine
weather rogioll..'J.

The main reason for the present ambiguity in
fair weat,her electricity studies is the superim­
p"sition of local meteorological offects on world­
wide efEocts, particularly near the grolUlll. Two
spheres or quite different bshuviour, have there­
fore to he considered separately, the troposphere,
chnrecterised hy vertical turbulent convection and
thostratosphere-moso.sphere, hy horizontal motion.
The electric behaviour of the stratosphere­
mesosphere is esseutially j!(}\'erned hy the world­
wide steering effects or the main generator and
bv variations of ionization, which depend mainly
o~ the variat ions or cosmicradiation with latitude.
The tropospheric variations are controlled hy the
inlluenoo of 'A",tausch' on the aerosol conditions.
The processes and problem. are quite different in
the two regiOlIB from the meteorological lIS well
.... the electric point of view.

2. Measurtment of the fairweatherpotential gradient

Fairly exro'1'ive measurements of atmospheric
electric potential !!l'",lient in the &00 atmosphere
have been made at n. nnmber or stations in the
world but the measurement of the electrostatic
field ill the regim1' above the tropopause has
nn.turally received little attention, Eighty per
cent of the total atmospheric potential lies below
6 Ion and the contribution of high-altitude fieldsto
the total earth-ionosphere potential is extremely
small. Stratospheric measurements are essential,

however, for a systematic study of the total poten­
tial difference V.between the surface of the earth
and the ionosphere and its variations in time. Eloc­
trio field n.nd conductivity measurements could he
a valuable index of the time variations of global
electrical activity and provide a better insight
into the mechanism of the world-wide atmo­
spherio electrical circuit and particularly changes
thunderstorms activity in different parts or the
world. But to he meauingful they have to he
ossent ially free from the interference of the 100 I

metoorologicaI factors, which mnke interpretation
of low level date so difficult.

The main reason for the lack of observatious in
the stratosphere, is the inherent limitations or
present-day techniques for sounding the stratos­
phere, particularly with balloon-borne sondes.
Tho field itself is distorted hy free n.nd induced
charges on balloons, The sondes are desimied for
low altitude, high-field measurements, ~nd are
not sensitive enough for measuring aecuratelv the
very small potential gradient which occur at high
levels. The raidosctive collectors used are also of
limited or no value at these levels. Aircrni'l;
measurements at very high level. are not possible.

3. AtmGspherlceleetricity measurements dUring the lQSY

In view of the importance or information on the
distribution and temporal var iation of global
thunderstorm activity and of the details of the
mechanism by which its control of fine weather
effects is achieved, the Joint Committee on
Atmospheric Electricity of the International
~iation of Meteorology and Atmospheric
Physics and the International Association or
Geomagnetism and Aeronomy, formed a working
grouP. in 1963, f?r pillnning. and organizing sJB­
temat.,e. world:W1de observations or atmospheric
eIect,!C1ty du~g the IQSY. Under the auspices
of this working group, weekly soundings on all












