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The relationship between Initial Electric Field Activity and
Precipitation Process in T hunderstorm Cell growth

in the Tropics*
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(ReeehY?d ;11 Iceisedfo rm 18 October 19GJ)

A B:')'TJtAt:r. The res ult s " fj ni l ja ltll<"c 'r if' lif> l tlllcti\·il~..an d prec ip ita t iUII pr" ''('M in niue t h under
s torm."nt PC HJIln a rc p rese nt e d ruu l compnn-I wit li t he Iinclinjl8 of'prc vlo ue wor kerx. 'I'hc 1l.10rmM Art' ChUl!l j.
fled as Typll ':\' and T y pe ' U' storms, I n T ype 'A' tl tnr lU"! the s urfa ce 1if"lc l tira ' Increases when the alae
u f the peecip itut ion part.i... IOH reach 1\ t1f> tini t t· Mil',.' Il hc ,wi ll~ t hnt t ill' cburge Ill'Jlllrll l :un p roce ss ill {' I (l l ll l~ it!
re la ted diroctlv to t he prcclp ltuuon PI"l )(·t' ~!I . TIlt! Iit"l II 1' P Ol\ t;\ IIeU of preci pitutio n benea th the dow I
nppeaf'M , ll"! Il~ lIy a bo ut t wenty mi nu tes u fte r t he first increase u f"ll'C'l r ie tic ld oceura. T ill' po~ i t in' "'!P{'!ri c
HeM then dpl·n 'IUl.('l'. IX' ('O lI u ' 1'I ze ro. find reversed tn t ill' negnti vc d. re ctfon ns son n fll'I tho prc cipit.rtion
IItn.rIK. I n '[')'1''' ' H' s tor ms , t he field re ver.. \ 1I'I111M{' nl~' tukce plecc be fore t he IlIIKef ..Fra in al the ~rullnfl.

T hen." illadis tiuct t ime la.~ betwee n the field revcrsa! and nn~·t of ra infa l! at the ground duri ng t hunder
etorru- . This f'nahlf'i'I t1i t.n get an e pproximetc id ea. of the d illt 'lnf 'f' uf fa ll n!" raindrops, ati!l lllu ill.tl: the
ter lll inll l"e lucil ,f' fur t h J :""t' r:tge !IIize of r., inclr0f"!' for a p rrticular rille of raintal l at onset , T ilt"a l' lll'oxi
m ate te mperature o f the Ul" ilo(in o r ralnde op... l'!'\n then be calcu la ted wit h some lim ita t ions . E" itl€'n('(' is
gi ven i n (''''rl ai n isulatr-d tb und-rs to r m c~' 11 growt h t hat the developmen t nf eb-ctri e field is lllQ«tl'ialf'd
wit h t he in itia l rnl lar ( In ('11\ ) peccipitario., coho. 'I'he hmi tat inn!! ll f lU.in~ ra(iar alont" to "'tul ly the in itial
!IIt,,~e- of p ro'C'ip il Rtinn developme nt a nd the nature ufposei bk- ph)':Ii("ll pN)re~- l'I have been ('mI ,hnMi~1.

Tho ne t lire Ill' t· I",'tri(' t"lu\ rj.,1f" ca rr b-d by r .' in toget her wit h' be oal culaied tem p erat ure of the or ilo\' in of
ra in drllp" hl'lp-t I" decide who rhce tin' r tin is due tn the --B(>fll~rU:l ' pr,l ('('''''' o r t he 'Ooll IClOt'f'IlC'C" l' rnOCR-".

1. In troduction

A knowledgo of t ho precipit atio n cloments
presen t in a thunde rstorm a t. t he t ime of
a ppearance of t110 in iti al elect ric field cha nge
from the posit ive fine weather field will he
very useful in eva luat ing cll aJ"'f~e generation
mechanisms. Workman a nd Iievnolds (1950)
assert that separa tion of elect ric ~harge within
the cloud is closely associated wit h precipitn
tion mechanisms and docs no t take place
until precipi ta t ion proce.'i.~08 nrc well und er
way. It takes place accord ing to th em, a t
tem peratures betw een O°C and _ 15ClC most
probably between -ij' e and -lO' e . The
first intern al flash occurs about 12 minutes
a fte r t he initial :l·em radar echo. Heynolds
(1953) assumed a fter careful calculat ions th a t
the precipitat ion particlcs are of th e onler
of 200 m icron rad iu~ at the time of 3-cm radar
echo. IIe also inf,-mod (1955) th at tb e c1li1rges
in the tllUllderstonn cell bl'~ill to separato nt
about t wo m inu tes afte r tb e part icles reacb
t he size of 200 mi"ron rndi"• . At t b" t timo

the surf ace field was found to increnso, there
hy showing clea rly that th o cha rgo sepa rat ion
process was inti ma tely connected with tho
precipitati on proces.s.

Dur ing t he summer of 195·1 , Reyn olds and
Brook (1956) st udied four isolated th under
storm cells in New..\I t·xico in wh ich tho nppea
.n nce of initial (:l em) radar precipitati on
('t·JHJ ('011111 be corre lated with t he appeara nce
of init ia l t hunrlors t orm electric field. They
concluded t hat (I) t he ex istence of radar
detvetnblc precipi ta tion is necessary, but
not sufficient. cond iti on for t hunderstorm
eloctrificnt iun aw l (2) for the appeara nce of
significant cloud elect rifica t ion, th e rada r
echo 11111l'it show ra pid ver ti cal dcvelopnu-nt,
If t his condit ion was sstif'ofil'tl. t hey ohSt~rved

t hat the appea rml<'O of iui t ial rndnr echo
a lmoot coincided with the appearance of tllo
init ial electric fie!,!.

Dllrin~ the SUIIllller of 1956, llrtKJk (195i)
repea ted his W5t st lld )' of t be in it ial clectric

"'Thilipapf'f \\' :l" ll ri ,ll; ina ll~· p rcllon h'd Ilt the Sy Illp0>l iu IIIlin " Thllllfh'u lorlUli"' lll'ld lit XVU' Delhi , ) !nrrh l!)(iO








































