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Effect of clouds and particulates on infrared radiative

fluxes in the atmosphere over India
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AnSTH.AG'T. ~rOOSUI'('''IU''nt.A of infrared r&l.liath-c flll X('" u !:lin,:; balloonbome redlomctc rsc ndcs at Iun r RtatiollR
in In~ll llre preeented. vTyp icai vertical profi l~ of fl u x Ami N.uHng eetee for dry , cloudless winters, d usty summers end
c~lIdJ monsoon .montl:f1 are a~alyMrl to Isolate Ihe r tfl'd", of duet , wate r vapour and cloud s on tho Infrnred rAllia·
tt ve flux and coohu g . Vom plltlltlOl.1R ~f net flux and ooolin'g rate on t ho basls of a nu merica l model incorporating t ho
(·fToct.ll ~ l f wa te r vapour, carbon .d lOxld r , 07.0ne a nd dU ll dll hut no dUB!, arc compared with t ho Obfl(;r\"lltiHlIlI . T he
compeneon ahowa th at thl; wam ung ret o ut t he I ",~ of a deuee d Ullt layer and t he cooling rote at t he top can be as high
1\8 lO~C/cl"y.
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1. Introducti on

Cons idera ble theoretica l a nd experimental work
which ohura ct orises qua nt itatively tho influence
of clouds an d par t iculates. on radiati ve t ran sfer hns
been done hy various work ers in d ifferent pa rt.>; of
t ho world. A complete study of their influence 0 11

radiative t ransfer would invol ve d irect and indo­
pendent measurements of tho ver tical d ist ril.ut ion
of bo th clouds and of t he nero..sol conoentratiou.
composit ion a nd size distribut ion an d of tho
shortwave a nd longwnve radia t ive flux es in the
at mosphere, by mean s of complex experimen ta l
programmes simila r t o that. suggested by R on­
d ra tye v et nl, (1972). H owever, a simpler "oint ion
can be found and th e effect of du st a nd cloud 011

t he radia t ive flux an d radiative cooling rut cs
can be isolated a nd independent ly lI.s....cs...;;('(1. if
mensuroments can he made a t suitable loca t ions
a nd duri ng suitable sea sons, when eit her t he
du st Or cloud is nb....ent or min imal.

The na t ura l d ivision of the year over north an d
cent ra l Ind ia into main lv dr~· . cloud less winter s
(except du ring the pa""ng~ of western d isturb ances
in the north ), dry , dusty cloudless HUmmOTH
and cloudy monsoon mon ths ena bles one to study
independently t he effect of dust • wat er vapollT
and cloud 011 tho radia t ive cooling 81H1 warming
rates in the atmosphere. An a t tempt has hocn
mad e in the present study to comparc t he observed
va lues of net flux nncl cooling rntc a at various levels
with num erica l oomp ntntions made with a lIloclcl
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which incorporated tl (fcd .'i of wa ter vapour, o-irbon
d ioxide, ozone an ti CIOUtlR bu t no .lust. Thc' snmn
model wit h da ta for the monsoon season hut wit h
t hH nssumpt ion or a cloud-free atmosphere wa:·"
used to .tUlly tho effect of cloud layers.

2. Observati ons

:\l(!:\fiurements of infrared rad ia tive fluxes using
rad :ometersondeioi. were stn rt ed in I nd ia in 19G3
and con tinued at one s tation, 1,·i:. , Poona more
or 10..... regula rly till 1971, when regular fort nigh t ly
sounding» were started at three stations roug hly
a long the 75°E merid ian. nt Trivandrum, Poena and
X I'W Delh i. 8°, 18' and 28' north of the equa to r .
Th e radiometersondo used is of t ho Suomi-Kuhn
ty po made in the I" ....t rumcnts Hesenreh 1.,.'1 110·
ra toties at Poona,

Triva ndrum, on t he hen c()a ~t gOnorth of th e
equa tor, has a tropical marit ime climate, with
uniformly high tempera t ures anr] humid it ies
throughout the yea r. Poona, on the Decca n
Pla teau 555 In above HO'" level on tho 100 side of
t ho WeHtem Gha ts, has n comparntively dry. cool
clima te with genera lly clear skies , except during the
monsoon and thu nderstorm seasons, Delhi,
lying on tho nor thern Indo-Gangetic Pla in MHt
of tho Rajasthan deser t, has a conti nental cl imate
with an excep-iona lly dry , d usty a tmosphere in
summer. The winter month s a rc genera lly cloud­
free except during the paH""go of wester n d is­
t urbances.
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