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VLF atmospherics in relation to winter thunderstorms
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DeJ",rt""'1 1i. Of1'''y"iC8. Unicersits) of Calcutta, Calcuu«
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:~BST~_\~"T. :-iilUuhan l'lIl1 q."tlldi.cson 10 :lud::::O ktI7. over t he t r'lpiuill region Calcntta SI 11) W that "LF atmoe .
p.l\l'n~ are !utuuately rdat~ 1 wit h winter t hlln~('r.st_(Jrm !l" In th~ reco rd, t hc s udden eu hanec ment of the illtl.'grat("d
held Intensity t)ratlllu~ld'l·t1ca Jl~ed by an iuit inl gra d u..1r l....• "'ft'lIIti t" he c·lu.-ely aAAllCiah·d with the develop_
mcntel :ta~e o ft !lu nc!l'rc l ' 1I1 cl~ whi le the RI~Ml r ,"('~\·('t"~ mtlf'kinl! its decay sturts ~\"i~h a. "'t1d( ~l.'u dccrceec illdicatin~

t he ven lsh ing of l tg bipola r structure as sociat ed with ra infall. The ma muum ac t tvtty of wmt er thundcrsturme a M

ind icated by the etmospberice occur at local afternoon,

1. Introduction

It i ~ no": well est.rhlisherl th..\ t elcotmnmguet iu
rudiatiou in the furm of atmospherics due t o ligh .
tiling d isuhargcli is c.nmectc d wit l .lifleront tYl't'S
of rhund erstortus (Schonlanll ct (.1. l lllu , Kim
para 1955, Da -.; Gupta aw l SCH 19G5, Sen }!Jtj7,
Taylor 1973). usually very few t hunderstorms
occur in t he winter seaso n und hence their propcrtu-a
in relation to t he a..-ociutcd atllltlsJl IH' ric~

have not yet been well st ud ied [Takcuti ct ,,1. 1!)7:i.
19i6) . In fact, as far as is known to t he authors no
such clear investigation has been mude in Indi...
regarding the winter thunderstorm- uud rhe a:-Wl

elat ed atmospherics. This prompkfl Us to examine
our da ily records of the integrated fit'hl intensity
of atmospherics (I I-T A) over t he t ropical station ,
Calcutta (Lat . ~2° 3·I'X, LlIIg. 88°~t' E) (luring t he
last winter season, November to February JHi li !
77.

2. The present study

Th e receiver s used t ,;) rl' e dr cl I FJ.\ a.t, 1.\\ 0 lia r
mou ically related frequ encies, ci:.. 10 kl lz a nd
~o k Hz simultunoouslv .'1'(' bu-icallv tUIl('11 H. F .
receivers, each of which is f'JJ!O\\"t:d hy lL- 1>. (' .
amplifier which [l·t-ds t Itt' Pl'1l r('~::rt l('r t hrnul,!ll au
intehrt"at illg circu it. The lr.{'ria l lisen is of t lll~ inYI'r
ted. l ...tr pe wit·h v('rtical and horiz untal It-llgt!t;oo;
10 m and 50 m respectively. TIlt., <1('ria l is COlUH'("t l'll
throu gh iL- reject or circuit for reject i n~ t Ill' un
want ed signa l compoJlt>nfs and i... fell t u Ihe t wo
receiver inpub hy em ploying a c"t hol1f> fnllo\\"(:r
acrialmL'{cr uni t .

F rom l\ ca reful st udY of our daih' rf'«:nrd .. of
IFI.:\ for the "...in ter ~e8xo ll an lIDl;fmally large

cn hancemenn of ntmcspher ics fo llowing an ini tial
p;mlI.ual riHl' was noticed In-foro t he onset of a.
I luu ulerstorm. During the winter mouths 1I1Hla

considerat ion f l UI" such ea....es wore ohser\"('ll over
c."outt.a . .Fi~• . I( a ) ,mo l I(h) show the typica l
reo ~ 1'I.I~ III IHA at IU kHz all<120 kHz res pect ively
{\Xl ll hl~ lIl~ t he en hancements ob served in prese·
nee of winter thunder clouds at, our station. It is
t'\·illt.-ut fr.nu the typical records t hat the in iti al
gm flllal rise allli t he subsequent sudden cnhauee
meut occur at l lu l and U W I .S.T. re.peetively
while the steady rec tlycrr starts wi th 11 sudden
decrease at 1310 I .S.T. simultuueously at both the
fTl'(l'll'JLcit's. He~ult.s of t he unnlvsis of t he data arc
sho wn in 'fa ble 1. •

It, i., evillent, from t he ahow table that (i) star 
t,iug tinu- of in it ial grad ual rise and the sudden
enhancement n f IFIA precede the reported onset
t inu- o f t hunderstorm by 2-3 and 1-2 hr respectively
aud (ii) 1. 110 res pect ive values of t he rjxe time awl
t he reco very t.ime lie in t lu- range 1-2 hr and
L')-:Sq min.

TIll' ,1",,1' rise of IFIA seem- to he closelv ""SO·
~ii.Lt.l~t l with t,hl' onset. of prl'ci l'ilatioll durfng t he
111I1Iili stag.. of the flt!\"elopmcllt of a "inter thlUl
(lrrcl lull. Th e Ili.iTt·rence of time betw(,(,ll t he
r't 1\rt of initial gra(lua l ri se of atmosp hericli .md
t il lt of tle thuudor:tt.orm i:-; proba,hlv due to the
grallual huihling up of the thwltlc~cloutls o,-('r
hl'ad. I n the final st.age of the deve lopment of
thlln(..lt· rclduds the oh..~e n·ed Hlt.-alh· recoven- titar ·
1ing wit h l\ sudt.lcn tlt.'c rca.->c a:'o,'illci~ l.ted \\i th· heav y
rai nfa ll u"'y he "xl'lninc<1 hy coll.illeriug thc
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