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AfiSTItAI'T. D,lt l ~ (rum :U Roun(l i ll~ 1,,'lolluon ascents over lnd ia rcech ing 30 km anll above have been collect­

l'fl and the "'1"a "'''IUlI me-an te mpera t ure- 11, 'rin~ 1 from them JUI' briefly di ..cussed . Temperatures at 30 and :l,:1
km "Jillwll by t Ill' to fia t I', of t ilt' ordt·r o f :!:.!O ' to ~30 0.\ . han' lx-en compa n-d und Iound to l'JZt't'C n 'a>lonahly well
with tl 'ml)('ralu rt"S a t -a mo holght lol u \ f'r ..imilar Jill itudPR in other part s of th .. wor ld . It i ,.q.'hO\~ n t hat K otcswe ra m's
t ~.. tlm.m-s of h'rupt·rat.url'" over n'nlr,ll Inllia lit tJIl':#l hei~htll nrc vcry hig-h and that up to :If) km the }Il1ulHl inlZ
balloon data dl) IIOt. sbnw li lly la rge im-rea ..c of tr-mperntu re wit h hl'iJ..: llt above 25 km . t:~ ing mea ns of
s(lUJlI l i ll ~ Im,lInon d \fa " " l' r !. l" t uti olls in I nd i l~ lip tu 19-10, a d ingrum .~ how ing the dist ribution of IIppe r air
tcmpcruture» nver IlId i<t till In :1.) k m in I'IUIII IllC'f aru l winter ha s I."'t 'n druwn u nd p resen ted . The chief f..-nturcs of
the vM iat jon nf thr- Ill'idlt mill tc-mpe-ru t ure o f tro popause and of t he tap-e ra to, the a nn ua l range uml tllfl horizont al
~ra<' l il.· ll l of te-mperatu re ha n ' I.l'f'n "..tat ed und br. efly di i<cu~H'd .

Th" lIut l'la n,linll: IlIint ,.; which cmc rgv From tho st ud y a rt:'- (i ) Th e su mmer tropopau se m-er I nd ia h hicher
and cuok~r thml the win ter t rol" 'I~\lI!<O ' . Thl.~ tr.m ;o;ition frum t ho trnpica l t,nK' to tl ill pol ar type s t ra tosphere
occur" nt :JOcX ill winIPr IHU II~t la ti t llc!f>!, north of Ind ia in aum r m-r : (i i ) ) Iax im um lnp-c r.1. te ;, in th e t ropuspht·r,·
lip tn al)"~ occu r at I ~ -I , I kill In sunu ne r nnr! H-I I kill in win tor , 'l'In n'giolll,f h igh I Il JlH ~ rat .." »hows n variation
..imil lll' to tilt' Iwig-Iit IIf trn pnpllm t' : (i i i) In tbo IUlI Pr ~ t ra t o~rh ~ rc . counter- Iap-e flltt~ iUl"rl\<H(" with heigh t above
t he f " ' I'IP'l\I"'!' up t " IH·:! I km afh' r whi l"h tltt',r dt't,""~~, , The coun tcr-lap-e r;~IM are l[t'Jl('mlly Itiglt("r in summer
tha n ill winlt·r . AI... ,,·.. :!_) km . t ill" eou n n-r -ta psr- rate... a rt' n f t !lp ordt' c o r O-£) to ICC pt'r kilomc-tre : (id Summer
temp o rut ures art ' h i~lU'r t ha n winter tt·III I~ "r3ttln.... 111) to 14 km a l... .ve which the I f'W' n "e bspj .cus up til 20 km •
..\1" ,\-1' 20 k m ~"\in t he sum nu-r temperatures an' hi J.:lll ·r than winter u-mperaturcs , The annual range o f tempera­
ti m' i "~ maximum at S to IH km und ..I" ,'ty m','s rupi,lIy thr-reafter wit h h("i~ht _ The rlm/.:,' ls larW' nvcr Xort h Ind ia
nnd \I'ry "mu ll " v" r South IlIIlia and (I) III th rropospherr-, till' horizo nta l gm d lou t uf temp -mtu re i:'t po~ it in' in
«umm-r except lJ:' t \H>(' 1l ·1 and I I km no rth of lutitudo ~T'X where it is Il('/!at h"e . In wintN, it i ~ lH' jZa t i \"(' hd ow
I I t H Ij km and ptl,.;it h ",' :I liO n" . T hl! tt·fIl lll·f.1tll"' ~c.\t l it' ll t i~ f;\tlwf !lmll ll "~out h o f lllti tude 15"X . In t he )o w..' t

I'I t rn tu" pl}\ ' N" ""tW,,1In Itl nllll :!O km . it il' plI~i t h-(" llnol "t ('('p in thl' lowf'r latitudes I>Clut h Olf 13":\ a nti dt' Cft';h<''; with
la t it 1111,· nor th Ol f it .

<

I. In:roduction

HOllnd in ,'~ ha lloo n :Hwen t:-; with D i lH~s

mct p,):"\lflraphs Wt·rt~ lIlal ic IIv t.he Illtl ia
.\rrt ('o rolo~ i l' ;],1 Dl·partmPJlt. from various
sta t ions in ! IHIia up to 1910 jlldu~in~_ Of
t hcse :\ :.-('en t ~ . :~ -!, lIw:4 ly during- the years
1!}:l!) awl l D10, rl'iWlll~ t l hcigh t lj of ove r :hl kill
and K of t,lll':ll 1'1.';lehecl heigh t ~ t·xccetl ing
:U km . T he hig-h('st a scen t wllich went up
to :Jfj ' :;-l kill wa~ at .\ hmctlabad on ~ -t .Tu ly
19:39 , the pr('ssun' awl tempera ~ u r,J a t tha t
heigh t Ite i ll~ ,1 m h anti :! ~ "l °A rc :'>pectively.
~lea l1 s of Il\(l ia n sO ! l l\( l i n .'~ 1Iallool1 da til :--0 far
pub lished or eli:·wtl ;sed - ,!..-rivc tClIlperatu Tf'S
only tip to :m or 2fi km ane] it ha s })('CII gene­
rall y aS5U11lC'tl t hflt very little infonnatioJl
is a"vu ilahle for highf'r h~v l'b from sOllnding­
ball oon osee' nt l", It is t he pu rpn:'lC o f this
paper to tol lect. togethe r t he dat a uht ainrcl
from t he :U high 80und ing ba lloon lUR'euts

reachi ng :lOk.11l and above, ill order to ubtain
an id..,u o f t Ile tempera tures and pressures a t
those height s allt l ut ilise them alo ng: with t he
more numerous llata for t he lower levels from
a large number of statiolls t-o get. a picture of
the norma l t.empe ra ture llistributioll in SUIll­

mer a wl wint er ttl' to :J5 km ov er I nd ia .

2. Data

Complrte data for all the ascents in ques­
tion ar~ included iu the Upper Air Dalil ,
l'olwlll' XI IJ- ParI n for the relevant \pears
puhlislll'd lIy the India Mct l'orologicni D e­
pal'tmeuL TallIe 1 gives the prcssures a nd
temperat ures for t he :H ascen t s fo r heigh t s
from IU km u pwards. T'lh le :2 gives the
hci/.!:h t and type of tropopause and the
h igh est point rcacllt.'ll with the correspond­
i n~ pressurC' !'! amI te mperatu res for eac h
a ~(,cll t. )Io "~t" of the :U~CeJl t8 Were m ade in the
cvching after 1700 1ST witl l a view to avoi( l
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