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Interdependence between surface potential gradient
and rainfall in monsoon rains
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An~TRACT. In An attempt to establish a. rclAtion!lhip between surfeoe potentia! lP'adient and rainfall
in the monsoon rains, measurements were mad e of these two peeamete rs a t t hree atAti<JnA in the region8 o f
the Wf'1'tl"m Ghat.'. The study Indicetee that while a definite conclusion in t his I"egl\rd i, not poeeible, potential
I\rft,llif.nt Anll ra in (tlo ll appear to be interdependent ,
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1. Introduction

A knowledge of the interdependence between
cloud electriftcation (electrica l state of cloud
air) and precipitat ion development is of impor
tnnco for a rletailed understa nding of the atmos
pheric elect rical processes as well as for ti le con
siderat ion of weather modification experiments
by electrostatic means. There arc conflicting
reports in lite rature, of the influence of cloud
electrification on the growth of precipitat ion.
Indeed, wheth er cloud electrification is an influenc
ing agency for precipitat ion (Vonnegut lind
Moore 1958, Bradley and Semonin 1969) or
whether it is au effect of precipitat ion (Chalmers
1967) is not clear.

P ending th e question of bow cloud electrification
and precipitat iou influence each other, it is worth
while to inqui re about the po. sihle association
between rainfall and electrical state of surface
air. Available literature in this regard also
(Simpson 1949, Sivaramakrishnan 1953, Whitlock
and Chalmers 1956, Dvali 1965 and Reiter 1972)
does not make tho issue clear. An at tempt is,
therefore, made in the following to examine
whether the potential gradient at tho surface
and the monsoon rain on the slopes and in the
region downwind of the Western Ghats are inter
dependent.

2. Equipment and locations of measurement

Tbe potential gradicnt was measured by a
recording equipment which was constructed for
the purpose (Selvam 1970). A 6-mieroeurie
Polonium-21O probe was used as the sensor with
311 K Analog Devices E lectrometer operational
amplifier. The input probe for the operationa l

amplifier, in the measurements made during
1970 and 1971, consisted of 10'0 ohm resistance
with 10 : I step-down. Experimentally deter
mined correction factor for the loading effect
was applied to the read ings. nut , in the measure 
ments made during 1973, the input probe consisted
of 1012 ohm rcsistanoc with 100: I step down,
The output was recorded on a one milliampere
strip charb recorder.

The rainfall was measurec1 by a self·recording
gauge of the conventional type fabricat ed by tbe
India )Ietcorological Department.

Measurements were made at threc stations
Poona, Lonavla and lIIahabaleshwar. Wbile
Poona is situated in the rainshcdow plateau
region downwind (east) of the Western Ghat s,
Lonavla and Mahabnleshwar are situat ed on the
mountain slopes facing westerly monsoon stream.
The period of measurement was J une-Septemher,
which is th e monsoon season. The locations
of the statious and th e durations of measurement
are given in Table I.

Only in the monsoon of 1973 it became possible
to operate the potential gradient recorder and
the self-recording raingauge in time-synchronism,
i.e., on one and the same strip chart recorder,
and this was <lone.

3. ADalI '!!

Only continuous type of rainfall sit uations hav e
been considered so that the need for th e
correct assessment of the timings of the two
events under study, namely, rainfall and potential
gradient , is min imized. III the case of Lonavla and
Mahabale"hwar, the total amount of rain recorded
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