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HEATING RATE DUE TO ULTRA-VIOLET
ABSORPTION BY OZONE OVER INDIA

1. Vertical distribution of ozene concentration ob-
tained from rocket ozonesonde measurement at Trivan-
drum, India have been used to obtain heating rate
due to solar ultra=violet absorption by ozone. Results
obtained show that the heating rate is maximum in the
upper layer of stratosphere (45-55 km) and this heating
is mainly contributed bv absorption in Hartley band.
Results are compared with global mean heating rate
and found that they are in good agreement.

2. Negative lapse rate of temperature in the strato-
sphere is attributed to the presence of ozone layer which
has special optical property of absorbing incoming
solar ultra-violet (UV) radiation and thereby heating the
atmosphere. This heating mechanism is dominant in
the tropical region. Indiza, a tropical country has recently
started a systematic programme of atmospheric ozone
measurements based on rocket ozonesondes which can
give the vertical profile of ozone concentrations up to
an altitude of 70 km or more. So far, no study has
been reported on the heating rate due to UV-absorption
by ozone based on this data. Therefore, an effort has
been made to obtain the vertical profile of this heating
rate as follows.

3. Methodology and Data used — Vertical distribution
of ozone concentration obtained from day and night
series of 1980 and 1981 rocket ozonesonde measurement
at Thumba near Trivandrum (8°29" N, 76 57'E) have
been taken from Subbaraya (1983). Recently available
data of solar spectral irradience and photoabsorption
cross-section compiled by Deshpande and Mitra (1983)
have been adopted to calculate the photodissociation
coefficient of O, in two bands of UV-region, viz., Hartley
band : 2000 to 3100° A and Huggins band : 3100 to
3400° A. The following formulae have been employed
to compute the photodissociation rate (J) and the actual
heating rate (Q) per unit volume at a level = respectively.

(i) Photodissociation rate coefficient

J"s =2 Q“a (A). o (A). Ly exp [ - l{‘ g (,\)] )
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where, cos ¢ = cos f cos /A ccs & - sin /, sin & and
0; (N, the quantum efficiency at wave length A; o(}),
the absorption cross-section; Ly, the solar photon
flux (nc. of photos/em? at the top of the atmosphere);
O, (2), the number density of ozone at height =: R,
radius of the earth; A, the latitude of the earth: &, the
solar declination angle: 6, the zenith angle.

(i) Actual heating rate
Q@ =104§J@. (w—Dy —E)d @

|

where k& is Plank’s constant, D, is dissociation energy
3

and E, is excitation energy.
3

The calculations are worked out for the month of
July and the length of the daytime at Trivandrum city
given in parts of 24 hours is taken as 0.519 and
weighted mean value of cos ¢ is 0.593.
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Fig. 1. Actual heating rate ("K/day) duc to solar radiation
absorption by ozone

4. Results and discussion — The actual heating rate
due to solar radiation absorption by ozone in the stra-
tosphere is presented in Fig. 1. It can be seen that, it
is maximum in the upper layer of stratosphere (45-
55 km). Although ozone concentration is maximum at
about 25 km, heating is not maximum over there and an
appreciable amount of ozone is also present in tropo-
sphere where heating is negligible, because all the sclar
radiation that could he absorved by O, has already been
absorbed at higher levels. Above 60 km, the heating
rate decreases sharply. Further, it i found that the
absorption of radiation in the Hartley band is the
principal mechanism of heating the atmosphere in
stratosphere whereas heating due to Huggins & Chappuis
band is not negligible in the lower stratosphere.

Owens er al. (1985) have calculated global mean
heating rate due to solar absorption by Oz based upon
U.S. Standard Atmosphere (1976) ozone profile. Present
calculations are compared with their calculations in
Fig. 1. It can be seen that the qualitative variation of
both the curves is almost same. however, heating rate
in our computation is seen little higher than that of
Owens ef al. (1985). This may be because of present
calculations which zre carried out for tropical region
and it is well known that ozone concentration as well
as solar flux in tropical region is more.
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