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ARSTRACT. Radiative equilibrium temperature for the middleatmosphere(20-90 km} has beencomputed as
asym pt o tic solution 10 the time-dependent equation describing the radiati ...e balance in tha t region. Strobel's
(1978) purarncteri zation was used fer sho rt -wave heating, while Wchrbcin and Leavy's (1982) and Ramanathan's
( 1976) parameterization arc used for lon g-wave cooling. The computed temperat ure profile shows good agreement
with the US SA ( 1916) te mperature profile.

I. Introdact icn

Observations reveal that approximate radiative
equilibrium obtains in the lower stratosphere. However,
upper stratosphere. mesosphere and the rmosphere ,
particularly at high lati tud es. are region s of strong source
in summer and strong sink in winter.

Murgatroyd a nd Goody ( 1985) were the first to
perform a rad iative equilibrium calculation taking all
important species into account. Subsequently, Leovy
( 1964) a nd Kuhn and Lond on (1969) performed similar
computat ions. Wehrbein a nd Leavy ( 1982) and Apru
zcse ('I 01. (1982, 1984) developed fast and efficien t
parametcrizations for inclusion in two dimensional
models. To date. one or the most accurate radiat ion
computations for the middle atmosp here has been
performed by Dickinson ( 1973).

The work reported here uses fast an d accu ra te algori 
thrns for flux computa tions, instead of detailed line-by
line method. The reason is that futur e experiments and
coupling with models of ot her processes in the middle
atmosphere ca n hopefully be more easily performed .

2. Mudel

The heat ing d ue to a bsorbed energy is defined as:

Total heating = SoJar heat ing + Infared cooling.

Ph otodi ssociation followed by tran sport repre sent s
storage of chemical energy (mainly for mo lecular
oxygen, above 80 km) that has to be subtrac ted from
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the total ; final result is called the 'net' radiational
energy.

Th e model computes net heating or cooling for the
region of atmosphere between 20 km a nd 90 km .
This is represe nted by a grid of J5 levels of equal
distance (5 km). At each level the total a nd net healin g
a rc computed ,

Solar rad iation causes heal ing in the a tmos phere
at all levels due to the absorpt ions in the ultra-violet
and visible wavelengths. Th is ta kes place ma inly throug h

the Hartley (2000·3000 A). Huggins (3000-3500 A)
and Cha ppuis (4500-7500 A) bands of ozone, an d the

Schum an n-Run ge continuum ( 1250-1750 A) and Schu

mann-Runge band ' ( 1750-2050 A) of molecular
oxygen. in addilion to mi~ or hearings by water vapour.
CO" NO,. etc. Ozone IS responsible for heating at
most levels. while molecular oxygen dominates the
heat ing a bove mesopau se. Hartley band contribu tes
the maximum a mount to . ozo ne heating in the upper
stratos phere. and Chappuis bands contribute the most
in the lower stra.losp~ere, while Huggins band docs
most of the heating 111 between. In addition, in the

Herzberg con tinuum (2000-2450 A) both molecul ar
oxygen a nd ozo ne ab sorb ultraviolet radiation. Here
the phot olysis of molecul ar oxygen creates ozone.
Th e rem arkable ability of ozo ne to absorb both solar
and infrared ~ad iat ion in stratosphere is to a lar ge
extenl responsible for the temperature maximum at
stratopausc.
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