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Ozone observations with light from clear and
cloudy zenith skies
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To make effective mole of ozone measure
ments in Meteorology, daily observations
of total ozone at a number of suit a bly di s
tributed stat ions is necessary.

Dobson hlL. shown t lUlt on da ys when the
sky is clouded, measuremell~ can be ma~e
with Ute light from t he zenith sky. TIllS
method is followed at many statio ns in
middle and high lati tudes but. has not ge n
erally heen used in tropical latitudes. '1'0
try ont whether the same method can be
used with cloudy skies in t ropical lat itudes,
zenit h sky measurement:" were made during
t he period June 1957 to June 19,>8 at ~[t. Abu
(21°N ) on days which were cloudy but on
which direct. sun observat ion could. also be
taken wit hin a few hours of -the zenith sky
observation. For comparison, zenith sky
measurement s were made on many occasions
along with direct sun observations when
the zenith sky was blue.

The measurements were made with the
wavelength pair AI. 00' and also with the pairs
A and D in t he manner suggested by Dobson
and Normand. The amount of ozone was
calculated from each direct HIIIl observation.
Fig. I (a) shows the plot of .voand N .4-D

against p. on days with blue zenit h skies
for different values of ozone ranging from
0 · 221 to 0 ·255 em, Th ese are divided int o
three groups-

(i) 0 · 250 to 0 · 255 em, (ii) 0· 237 to 0· 242
em and (iii) 0· 221 to 0· 228 em.

Fig. I (b) shows a simila r plot of Nc and
N A-D against JL on days with uniform
thick clouds for differen t values of ozone.

The range of ozone val ues IS the same as
in F ig. I (a).

With direct sunlight, ozone measurements
can be made with a relative error of about
I per cent (Dobson a nd Meetham 19:1l).
In the a bsence of direct sunlight also, the
ozone amount can be detenn ined from obser
vations on the zenith sky, but with less accu
racy. Errors in total ozone which may uccur
with observa t ions made on the zenith hluc
or cloudy sky have been discussed by TOIL.
berg and Olsen (1944) and Langlo (1952).

F rom 1"ig.'1 (a) relating to blue zenith
skies, it is clear that the N values show
systematic va r iations with JL with a possible
error of ± 0 ·00.1 em when th e a.verage value
of ozone is 0·210 em.

From the: chart relatiIIg"';to cloudy zenith
skies (Fig. 1 b) . it is noti ced t hat :

(i ) Points on hoth AI. 00' and A-D
curvesarc more scattered than those
on blue zenith sky curves.

(ii) An estimated maximum error of
± 0· 01O em can occur with x x 00',
if t he sky is clouded with uniform
clouds of nearly const ant illumi
nat ion. Th e error would be mar
kedly less with A-D.

)lost of the days in sub-tropical latitudes
are clear , but if the zenith is covered with
thick uniform clouds, the ozone amount
can be determined with reasona ble acc uracy
using F ig. l (b).




