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\USTIt\Ci' JL",.liative eq uili brium temperature baa IM"f'U computed .&tI tbe aIIJ·tnptotic ~If'a l ly
II t...t: ~f . ;, i~i t i ll l \'aJuu problum by marching Jlf'OOO8lI. Tho M1J.;hl&-I.·Hun hn"tt' M)'lStl'm h~ .1~'1I u'M.,,1
in whir-h t he ,..rtb' a surface is nne of th u ('O(Irdinat6 llu rfa.«"A. ~bu. ('lTt'ell! of lun~ waWI r...hatl4ln du~ In
w,.t-l'[' V" IUl'. ca.r lM ln dioxide, and O1"n"Oand of .h~nrptilln uf kiln ratltatl,~n by t hese f!&H(>1I hAve be-n IRkt'!! Inl.n
aeoou nt.. ~\I"". till' j· fft "Cflll of rdte-cted Mula r cn{'rg,Y by clouds have been COllluttered and t be scheuse (Il.'n-Iupf'llill thlll
"".I!'1lr11 bas 1.0. -11 1I..scribed,

Tho heat hlllll.n l'(l (·l)1l11it.iun at th e tla.rth' ij liurf/t.Ce hlUi 1'l'C1l II....!(I t.u predict the 1Iw:r~ temperature. '11m effect III
o mvoct iun ha."" 1Hlt.·1\in oluflod such t.h"t t he eomputed lepeo rate 1/1 edjusted to dry adta.batlo Ia.p.'ffi rail' '" Il!'nf'w'r th e
lepso rate e xceeds the dry adiabatio IQ,(JIW) rate.

TIlt' rl l~uh ll ~ llII w th at. ozena ill mainly rosPOIL1iLIn for melnteinlng warm 8~ratospbero ~n~ tllal in ! hll ~t.rA.tullph~',"!,
th o c ondit tons ufr&l.liati\'o equilibri um arc.8atisfied; . I.n the.trtlpo~phcre . t hero Is a.ne t r a,dlaU,·c coohng. Jhe CtJulh .
briulll t1uluti f)JI ",!1m eeveale lro!)Qllau:jQ he ight varlatlCJ IJ with lati tude .

1. Introd uction

Hndilltion is the prim ary source of el1ergy
thnt dr ives th e general circulation of the at
mosphere. Studies On the genera l circularion,
thereforc, mu st d t-'flllf' precisely th e di~trilmtion
of rad ia tive bent sources and sinks . III order to
describe the heat. sources and sinks OVer any
region, it is I1t'Ce,~<qJry to know th e radiati\'·e
t~'IJIIK'fiI turc ('hallg('~ du e to th e incoming solar
radiat ioll a tH l til e ou tgoing terrestrial radiation.
If we ('onside r the :lhllosphere to be llOriZODtally
stratified, then at. any level in it , there is a certa in
amount uf rndint ive heat in the upward us well
as t.he downwun.1 d irection. There must , therefore,
exist a tf'lJI pernturc at any level which is in equ i
librium with the two ojJJ)()..,ing rad ia tive heat
fltu es. The value of this temperatun, which is
known as th e rad iative equilibrium temperature
may be obta ined ns the asymptot ic solution by
lJIarching proce....-; from certain initial cond ition.
,An attem pt i!' made, in tIle pre."icut work , to
det ermine tllf~ rncliat ive IH'at f'Ourc.cs a nd sinks
IJy actually npplyi llg tl lC ('fJlIations of radiative
IleaL trall, fl·r.

2. Computational Scheme

AbHorption of din,,"t IIl1d reflect ed solar rad ia
tion by wat er vapour, ca r bon dioxide, find ozone
ao well "s th e etrects of long wave radiation
due to t hose tJlrec gu,es have been considered.

Th e d ist ribut.ions of Hie abl.:,orbiJlg gase~ llre
clrte nlliucd from ohservation"l, u"'illg t hc lI\'ail
able duta for t he period ehosen, J\ lbedo ilL the
ea rt h 's surfaee has bee n determ iued lllllJliri
e:dl}' hy (·oll.!"iclerillg the cloud utuuunt, the
precipitatioll and the ~urfu ('c conditions duriug
the monsoon season.

CooTflinale li!lslem- The radiath'e l'tjuiJiIJriulH
temperature has been romputod for a IIJ OII :;OOU

mouth of J uly 19&1·60 alll i aloug I!(J0J<; from
equator to north pole at a ti \'e-degfllp~Ja t j t utl e
intcrvnl, This choice ofTt'rs u vurict)" of
surface features. 1:"::. , ocean , land, mouut-ain.
and ice. III Fig . l ea). the grid point I is I""ate,l
ut half the grid di stance outside the l'f]Uator
ullli the grid point 20 is bimilarl)' loeah'd out
side the north pole. In th e vertical, the big-lila
coordinat e is used in which the prc~urc ii'i nor
malizcd by the surface pressure, i.e.• a = p / 1'* . P.
being tb e surface pressurc (11~or det ail:,; lwe

, \ ppeudix) . Fig. I(b) shows the Yariou." levels
into wllieh t he atmospllCre from 'li e ~lI rlaC(J
npto ti,e tOl' nas been ,livided, and F ig. :)
demon strates the;" lat itudinal depelldenee
and heigl'ls. This S)'st~1lI IllIs been uoed .o
as to fucilitate incorporation of the efTl,,"ts doc
to rad iation, as will be compu ted here, d irectly
into 8 bron tl~ha."ed )1I0Jl80011 mod el wJlicJl has
been developed for the study of tl ", moo.OOIl
cireula tiou .
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