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On the use of Tephigrarns for forecasting Nor'westers
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AB~T lt ,\ eT . T ht' bp': ciu l r'lllio",,"l!<' :'!.~<:t' lI t" mad .· at 1\ lll' ut LI ill :\l ll~' J ~I ,1 ant! t hv ron ti nf' II tc;'nl",

of L1u' " \lIlt' d I y " h H 'I' 1"'(,11 . li~('u ,:, .:('( 1 wit I. a vlew I" "P. ' hll\\' f.lr " l it' C ill sue 'f" Iullv foret-n-t th·· HI' f' I;nf'n('f'

of no r 'w c-tcr nvr-r (',IIt'll tta " lI hSl' q ll ('n t ly dutill~ t he lilly un II... J,;~i" of rOllt i!l'_' ",.,rr,ill!.! '1I' l'hi;!nJlII . 11 ii< f'. IIUcI
t ha t the rhc rm.d st ructu«- »ften t1 nd., t l!ol.'::' mn rked " ll.rillti"Il " frolll mr-rnine til r veninr uml t ha t for IIn·ura lt,
es timute of ti n ' illlo>t l\hi lit)· II " i" lik ely to develop lI y evcnine. jt i" Tlt' \ '('",~ary tI ' (1lkl' duc Ilolt' uf the ~vlI"Jltil'
chart s and 1\1,,0 .. f th c (' h a llC"f''; in t llP up p('r a ir L' mpf' r,lt ll rt'.l duriu;! pt('lTdill~ d 'i VI> ove-r e-tutium- to Ihe "·('I>i II';
shown hy rlltlioN.nt!(, data . '

1. Introduction

It is found from a st udy of the t('phi~rallls

of Cak-ut tu dur inu ti lt' premon sooll months
that the mere r -xistenco or non-existence of
a large amount (If rca Ii"-:l hie la tent inst nhil it v
in t he morn ing i ~ not al way.., a sure i l1di('atio~ l
of t he O('f'lIITt ' !H'I' or non-rx-eurrence of
1I0I" Wt·:-;t t'rs ill t he afternoon or uipht .
T ho th ermod vnumicnl st ructu re of t he a t­
mosph eric cO! ;lIl1nover t he st ati on <1 8 indi­
cut cd by th e OS30 1ST ascent oft m g,·ts 11\o<1i­
fled Int er in t :lC dav as n result of fit! vocti ve
temperature changes ut higher levels in
South H,'n~a1. ·1" May 1951 some special
radiosonde " ,..;('e llt ::, wvro made at. Calcutta
in th e aft oruoou on four d nvs. Th ese
asce nts han ' been st ud ied wit h' u-fervncc
to svu opt ic charts with a view t o uudorstuud
the f'll:luges ill th e morn ing t ephizra ms <11111
in the weather coudit ion s ill the course of
th e da v. The res u lts of the st urlv a re pre-
scnred ill t his pa pt~r, .

2. Case t , 21 May 1951

On 21 1\Ia \' 1£17">1 t hree rndiosoude ascen ts
Were mad,, ' a l C. kutt a . T he IlS:!O 1ST
fi l'>{'cnt i,.. plot t rcl ill F ig. I an(l it lndientpil
t he exis tf'llcf' of la t f'nt illl'ta bi lity with quite
a large po~it j n' area , The sk,' W,lS Iwa rl\"
Qvef('a l:lt. with Sf' doucls l.1t- thilt tim~ .
T he COIlY('('ti YI' ('on(ll'II~l tiull It-n ,1 (CeL)
Was local,',[ al t he gSO-1111> level alUI the
tempcrntuTc req u ired to cau~(' pron ntlllc('(l
cumultLS activit\" wa~ found to he a hon t
94°F (Il"rry, -Bolla)' and Il ,'ers 1915).
It is seen tha t Ilenrlv i~{)tllt~rmfl.l cow l ition
prevailt", in a l'lllll;nll of :lhout :t\01l ft
thickness ahove the eCL all<1 (hi. eomlil ioll

was ver v unfa vnuruble for t he verfica l
gro wth ~)f clouds th roug h th at column.
Therefore. convective c1~lLd'i Wer e not
likl'ly to form when t he su rfu r-e te m perature
Wa s !l l F , Th is i:-;ot'wrll l:t1 oonrl' t.io \ co ullI.
howe ver, he d est royed if t he surface 1'(.':\chI'I1
n t l 'Ill IH..-ra t urc of 11O"F , On the previous
day rh« ruuxnnum rem pemture of Cnleut ta
WH .'i onl ." !J1cF, The increa se of d ow-p. rint
tem pera t ure 0 11 t hl' su r face at 08:l0 I ~T

ntu l the inflow of moist current into B 'Ilu al
a t 10\\' t '1" II'\,('}-I frotu the Bay ~:n l, ,~ r~ ~t f' rl - t17at
the po.,~i l) ili t :-.. 41f m·lxi ln;lIn t~ lll pL\mtum
of t'u lcutte rP1H:hing lip to ] h fF 011 the da v
in qu estion wus vl'ry litt le, (Ill fuct., th~e
uct uul maximum tem pera tu re of Culcutr u
011 t ha t, day WH "l :ds n ~HOF ) , I t was thus
clear tha t t he (.' l leL'~ ,'· of t he laten t iustuhilit y
indicated in ti ll' oH:m 1ST tephigram was
not reu lisa ble lrv iuso lar iuu ulo.i e -a ll 1/ th a t.
some more powerfu I t1'igger was nccessur::
for t he purp0:-ll',

Wit h a dr .'· udi.ibatically descending
onvi ronuu-ut. it ha .. lu-en shown tha t t he
rat io (If the lila , s of t he a-ecnl inz cu rrent s

\
to t ill' m3,S of t lll~ ,lc '3ccnding ct1 rren t ~

c :nnot ex-ceci l t h~ ", d ue C «iven hv
~ .

C - . (Y -Y",) I ry" - y ) and hence t he
fra l't iuna l eluutl cO\'('1' cannot execcd the
nd",' r .' ( 1+(' ) - ()' - y",) I ( y" - y,,,j .
Thu~ , when y i..; d ose to YJ,1 cOl1 \'ect ive
d ouds r.an occupy only a :-:.mall por tion uf
thp !'lky an d Oil th" ot he r hand when y
i ~ close to y" t il<" douds l'an co\ -er a (':Oll ­
~i l l , ' ra hlc portion of th e ~ky ( P{'t.ter~'i'!l

19 10). III Fi~. 1 it i, ,. '",'r \'"d thnt t he
ratiu (y - y",Ji tYfl-Y) n' maim·d nearly l'(!lIal to
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