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The measurements of atmospheric electric field at Gulmarg
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A BSTRACT. Atmospheric elect rio fluid was meeaueed oont illDol181y in fll.ir weather at Oulmarg by using passive
Anten na."y Jtem with and witho ut snow lyi ng all tho ground . Th e rceulte in general tlllpoar to be consistent with tho
view tha.tcond uct ion curren t in the morning il Inereeeed as a result of chango in the efgn of conveot ion current, It ill
shown that th e IU'Jrning else in potential gradient at Gulmerg is a pronoun ced effect which geta conaiderebly enh anced
under the eondtrions o( l now. Th e 1'Q.",~'!urolllentti during the period oCeno... can beexplained ifcue." poetrlve charge
i. assumed to be preoPint at th o _ta tion.
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1. Introduction

Though quite a large number of measurement s
have been made on the atmospheric electric field,
yet to our knowledge there arc comparatively very
few data on potont ial gradient measurements under
the conditions when snow 'VI" both present and
absent from the ground at a stat ion. We
therefor. consider it worthwhile to report and
discuss such mensurements as made in Gulmarg.

2. Experimental arra.ngement an4 equipment

The work was carried out at th e Gulmarg
Research Observatory, Gulmarg, situated at
2;00 m a.s.l. (34, 10 X, ;4 .40 E). The observatory
runs a meteorological station in collaboration with
the India ~Icteorologieal Department. The obser­
vation s on atmospherio electricity arc carried out
in the same lawns where the meteorological stat ion
is located. The da ta on temperature of the air (t)
and the relative humidity (lUI) were obtained
from a thermograph and a hair hygrograph respec­
tively placed inside a st andard Stevenson screen.

Thc potent ial gradient was measured during fair
weather only by using passive antenna system
devised by Crozier (1963). The outstanding ad­
vantoge of thi s method apart from it s stability
and reliability is th at there is very little distu r­
bance of natural conditions. 20-m aluminium wire
with a diameter of I mID was used a s an antenna
and was stretched parall el to the level ground at
the height of one met re. The details of field inst al­
lation of the antenna and its associated circuitory
were kept the same as those described by Crozier
(1963). As an addit ional precaution some silica
gel was placed in the elect rometer head to reduce

the effect of moisture. The continuous recording
of th e electric fi eld was done by Esterline Angus
Strip Chart Recorder. Care was taken to remove
cob webs every morning, There was a considerable
flat spaee on both sides of the antenna and the
~raSs was cut occas ionally to maintain the effect ive
height of th e antenna at one metre above the
ground. Under the conditions of snow the height
of antenna above the snow surface was measured
twice a day at a number of places and the mean
value was used to indicate the height above snow
level.

Perhaps it would be of interest to make some
comments on the overall performance of th e pas­
sive antenna system in the light of remarks made
by Dolezalek (1963) regarding the great suscepti­
hility of the antenna to disturbances from con­
vect iou current. hitt ing it and its picking up stray
charges from dust ami precipitation etc. We did
observe strong agitation in potential gradient
record during wind disturbed days when dust
blew all over the station. But this being low wind
area the occurrence of such days is rare. The
disturbance in th e record in such cases is very
easily seen. Further we did not observe any agita­
t ion or distortion in the normal fair weathe r
electric field record with wind speeds ranging bet­
ween 4 to 5 m per sec (though usual wind speeds
arc lower). This to a certain extent may be attri­
but ed to the topogra phy of this location and that
of the surrounding area. Preliminary experiments
showed that the effect of convection current on
the antenna was little. This was partic ularly true
in th e case of a single thin wire antenna when
compared to other shapes of antenna used by 118

like wire mesh type or spira l type. No difficulty
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