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Vertical potential gradient profile under
point discharge current and wind
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AU.'iTRAl.'T . All attempt is mede to lIt uclr the influence of wind. And point dis charge curren t On vertical eleotrie
1)llk!1l1ial ~l".\di.·Ht profile in thundersto rms in ! h~ atluo8 ~hf'~. TI j .. i" further e xten ded til tho MHC or precipitat ion
wh!'r,' falling droJ'Mp~ charge but de not Inte rn et with tOI18 . Tho profiles unde r d ifferent wind speeds are plott ed
I\nd com pare d .
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In t he above equation we have not considered
t he contribut ion of large ions.
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J = - 2 X 10-' am p m"',

w = zx 10-' m2V-l scc-',

It is not improper to include the effect of winds in
Eq, (I) as point discharge current is greatly
influenced by winds. I t has been shown by many
workers (Chalmers 19H, Large and Pierce 195i,
Verma and Varshneya 19i4) that net velocity of
the small ions is t he vector sum of electrical
velocity and wind velocity.

Assuming J an d ", independent of height, the
solution of above equation becomes

The observations with tropical thunderstorm Lan e­
Smith (19i 2), Sivaramakrishnan (1961) show tbe
existence of negative electric field of few KVrn- '
or higher and point discha rge current density
_ 10-0 Am-2. Using some typical values,

IV = 0, 1, 2, 4, 6, . . m sec-' . we get pote i tial
gra dient profile as shown in Fig. 1.
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where J is point discharge current density,
n number of small ions of charge e,
w mobility of small ions
E potential gradient, z height ,.o pennitt i­

v ity of air and
II' is the wind speed.

t . Introduction

Chalmers (19H) st udied th e ver tical potent ial
grad ient profile in determination of th e electric
charges car ried down by the raindrops in a thun­
derstorm . 'The poten tial grad ient was found to
increase with height but Chalmers neglected th e
space charge On the rain heing small when compar­
ed with the space charge originated from point dis­
charge current. Lane-Smith (19i 2) attempted t his
problem in a more analyti cal way , but he neglectc<1
t he efTect of large sca le vertical wind velocities on
potentia l gradient profile. .

The present a tt em pt includes the effect of wiud
velocities on vert ical profile of potential gradient,
The work is presented in t wo stages. The first
case deals wit h point discharge currents with
winds hut no precipitation. In the second case
precipitation is included with the assumpt ion that
while th e drops fall, t hey do not collect ions.

2. AnalySis

Case I

Under conditions of wi nds but no precipita t ion
the variat ion of potent ial gradient with height can
be calculated from the following equat ions, with a
uniform point discharge current over a wide area.






