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The origin of Electric Charge carried by Thunderstorm Rain
in the Tropics"

)1. Y. SIYARA)IAKHIRI D 1AX

Jl elevrol"!Ji<YI1 Ojjice, Poona

A U."iTH,-\c'T. .-\ .h.·ta il"1 " t lld ~· IIf th e c1(.>(' l tit· ily l'lltri.,1 II)' thu mte tp;lurlll rain Illlll 111.'('(1 made at til t' Plluna
)let f'OrlllflJ,! if's l Office, during four ,yean< HI.),)-I!J.~!'l . The »tudy t 'f ln"i"l fl i n I" nl'i tl t'ri ll~ the three ~agt'll ill the
life hil'll lr.,· o fnli ndrol""' 1I1111ldr. ( 1\ the fll"'" rh Ilf t ht· drop within t ilt' t'!lIUti lind the IlIloN' ibl(' a t'flu ij:; it ic'll o f 1·11"<'
tric C'har~t';'4, (~ ) th e )I('rillli of frt"t'-fall klllw t he r-luud with the )MJlO,"ihlt , 1I111dillc-1Ilion IIf ('ha~l' of min hy ca pt ure
of point di "I'h lll'Vt' illll ll Ill' l*r tht'()ri~ ad va n ced " .''- Wh iJlJ.It' ami ( 'h8Inwr,.: llUt! (:1) Ibe arrh"sl a t the around
wi th the I" si ble t"fft"Ctoe o f I'I plKllh ing at . the gro un d. I t it! I'CIIH"Judl-d thut tilt' e l('('{r it,it )" of th underst orm rain
i" not alway" dill' to 1111) ' lOi ll,A:le proecss of generation IIf che rgc, alill th ai 1W\"t'nll lildut:< such all the impact of
i('e ('ry "t:\II_, the brl'akin~ of drop.;, lUI per theori "", luh 'lInrnl by :-;illll)Jof)(l And s ('tt\l'('. the \\" i1dt lD urecbanbcn ,
And the f'ft'l'l·t o f lij.!:htllin g- dil'(·luIl'lll·, IIl ll y opera te tfl,L.rc-t her to determine WIUlI -hall hc the l'i,ll;1l of t lu.'! rhul'f.!('
on thunderstorm rujn wht 'li it tt'll t·hCt'! the ground. It i ll 11J,;() pn'\'f"fl lh a l dllll'Jli fl~ uf th e rain due tu Ilp lilioh.
iIII-; at the eur fecc tl U('''' nut IH.' l'Ur, III> the ru in receiver ilt euitu bly "h i('ld,,'ll to a void tlJ,l lll'ihin/ot.

•

1. Introduction

Th e st udy of electricity carried by preci
pit at ion has become important in recent yean
in. view of the conflicting: t heories regarding
t he or igin of elect ric charge carried by ruin
drops . The gcucrul resul ts up -to-date have
been sunuua ried by Chu.J l1le l~ (19:1i) und Ute
more recen t work has not altered th ese
'conclusions, I'recipitut ion currents bring
more posit.ive t han Ilrgat ive cha rge to t.he
eart h both for thunderst orm ra in and for
cont inuous min. The ....tu dy of the cont.iuuuus
record- taken at t he lust rumenta Section of
th e ) leteol'ulo,!!ical Ullin ', P OOIla, during the
yean- W!j!j-5~ IIsin;! inst ruments, a de-crip
ti on of which is lJ;in~n in detail elsewhere
(Sivaral1ll1kri ~llIl<'ln I9jU), (Fig». 1-2), show
the snme conclusion, Thus the genera) CXC(':-il'
of positive charge hy min shows that precipi
tution cauuct he the wav in which the ncgu
tivc charge on th e ea rt l; is maintained, liut
rat-her t hat precipitation currents add to the
fine weather current ill bringing positive
charge t.o the eart h.

The work de:-icribctl in t.his paper is ha."ed on
the cOllt inuou<o; oh:-ervatioll>; nuule at P (KlIUl

Obser vatory (luring 1955 ana 19:>G of (a)
potential gradient measured by a Cam bridge
photogr aphic electrograph, (b) the di~cJull'ge

current from a ll insulated elevated needle
puint. at n h~ ight of l i· X.metrc.') uhove the
ground lII.;ing a )lull galva nometer, (c) the
eh.arge carried b ) r t im ra in l u.;ing u photo.
grap hic mill elect rograph and (I) tho ra te of
rai nfall w~ing a til ti ng bucket rai ngauge awl
Bibby type impulse recorder.

2, Results and conclusions of observations on the
electricity carried by thunderstonn rain

.A complete descripti on a nd conclusions of
uhservat ions OIL the elect ricity carried II)'
thunderstorm ruin have been given in detail
elsewhere (Sivaramukriehnan 1959). A brief
~umma.ry of tile results is given below- .

(I) From tho records, values of tho
following quautit ies were obtained for each
minute during periods uf disturbed wea
t her :-

(a) Potential gradient P (v!em), (")
Poinh l ischarge cnrrent I (e.s.n.!=), (c) Hain
current i (e.:;.I1 ./cm%/l'1ec) , (d) Charge per cubic
centimetre carrietl lJy the rai n q (e.s. u./cm3),

·Tlli" 1);' l'l'r f" rlllli pll rt flf t he n-';lIil~ of a c1u{'toral di-.,rtatiull (Part \'1 alltl l 'a rt \'11 1) of tJle } lh , n. tlll'f;iM
ImLmiU('(1 lu thp L'lliv t'n;.it)· of ) l l1dnu'i in Janual')· I tI;) !I. Del/li1s of tbe nU:8toUrt·lIlent . ("OmlJulatioD Ic('b .
niqu~. furlh('r e-la btlNlti nn (If the tNUltil, li mit..,tion6 et c are )!:h'PIl in that. t bt'll'i j:;,

This )mpt'r WIUI a iM) preflt:'n tlod ot the S)-mpo"ium o n "Thundl'ratornu,," bdd at X cw Delhi from tJ tn J1
March 1900
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