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INTERCALIBRATION OF DOBSON OZONE
SPECTROPHOTOMETERS IN THE INDIAN
NETWORK (1978-80)

1. Atmospheric ozone measurements using
Dobson Ozone Spectrophotometers (D.0.S.) are
being made at the six stations in India listed
below:

Station ‘ D.O.S. No-
Srinagar  (34°05' N, 74°50'E) 10
New Dethi (28°35' N, 77°12'E) 36
Vasanasi  (25°18’ N, 83°01'Eg) 55
Mt: Abu (24°36' N, 72°43'F) 54
Pune - (18°32' N, 73°51'E) 39
Kodaikanal (10°14’ N, 77°28'g) 45

In addition to these six instruments, Dobson
QOzone Spectrophotometer No. 112, which has
now been designated by W.M.O. as one of the
seven Secondary Reference Standard Spectro-
photometers is maintained at New Delhi. This
instrument took part in the International Com-
arison of Dobson Ozone Spectrophotometers

eld in Belsk, Poland in July 1974. Within two
years of the Belsk Comparisons a comprehensive
programme for complete overhaul, electro-
mechapical’ modernisation, optical adjustments
and intescalibration of all the six field Dobson
Instruments in Indian network against the
standard instrument No. 112 was completed to
upgrade the quality of ozone data. This was duly
- zeported in the International Ozone Symposium
<o-sponsored by W.M.O. and International Ozone
Comamission held at Dresdan, August 1976
(Chopra et al. Proc. of the International Ozone
Symp. Aug 1976, Vol 1).

2. In continuation of India’s co-operation as
eavisaged by W.M.O. under its “Global Ozone
Monitoring  and Research Project”, Dobson
instrament No. 112, the standard for India again

~ took part in the Dobson spectrophotometer inter-

. comparison held at Boulder in August 1977
under the auspices of W.M.O. Within the period
from 1978 to April 1980 all the six field instru-
‘ments in India were again optically re-adjusted
and  intercalibrated against the Secondary
Reference Standard instrument No. 112 as
‘required by CIMO working group on measure-
ment of atmospheric ozone at its meeting at
Hohenpiessenberg, during 17-21 April 1978.

3. All the six instruments were brought to
New Delhi one at a time and preliminary com-
parison with the standard No. 112 was done to
assess the corrections to the N-value of each
instrument and to the past ozone data. This was
also useful in study of the drift in the instrument
-since the past intercalibration during 1974-76.

The results of the preliminary comparison are
given in Table 1, 7 comperison
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TABLE 1

Corrections to N and X4p values obtained after preliminary
comparison with Spectrophotometer No. 112 as the
reference instrument

Average N-value correc-  Correc-
tions tions to
Inst. Date of , A v X4apin @
No. comparison N4 N¢ Np 1.2—-3.0
10 12 0ct 78 0.029 = 0.038 0.055 —3.2
36 110ct 79 —0.015 —0.001 —0.003 1.5
39 8 Sep 79 0.048 0.051 0.038 i.2
45 30 Mar 78 0.006 0.047 0.005 0.3
54 3 Mar 80 —0.024 --0.021 —0.025 0.5
55 7 Apr 80 0.048 0.042 0.022 3.8

4. TP 28 photomultipliers in all the instru-
ments were replaced by EMI photomultipliers.
All the optical re-adjustments, tests and calibra-
tions which were mandatory for instruments parti-
cipating in the WMO Dobson Ozone Spectro-
photometer Intercomparison, Boulder 1977 to
qualify as regional Secondary Reference Standards
were performed on each instrument. Optical
alignments as previously carried out were found
to be mostly satisfactory except that slit S;and S,
were non-parallel in all the instruments. In the
process of setting the slits parallel slight re-adjust-
ments of mirrors M; and M, had to be done.
After the optical wedge calibration by “two lamp”
method provisional wedge tables were made to
give the values of N (or G) against the dial readings.
Comparisons of each instrument against the
standard instrument No. 112 were carried out on
two or more occasions to determine the correc-
tions to the N-values of the provisional wedge
tables. The result of the comparison for the days
when standard lamp tests before and after the
comparisons showed consistant
taken for analysing the corrections. Individual
series of AN;=N;—N;, for each instrument
whose number is denoted by i and for each
wavelength pair C, 4 and D were obtained on
comparison with No. 112. To each set of values a
straight line was fitted by least squares to AN
as a function of u and the residuals were exami-
ned. As the residuals of all observations were
less than .01 there were no rejections. The results
are shown in Table 2.

results were

As seen from Table 2 the standard deviation
averaged over all AX in case of all the instruments
is below 3.5% 1073, Correlation with x is also
generally insignificant except in case of No. 10
on AXC, No. 36 on D, No. 45 on \\C, and
No. 55 on M\C.

5. Such significant correlation as in the case of
No. 10 could be due to pronounced internal
scattering of light or error in the wedge calibration,
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wsed in Table 2 are :

o= The standard dewatlon before ﬁttmg
~ a straight line, :

O The standard deviation of re51duals scatter
after fitting a straight Ime,

" The slope of the line, o
‘The" sﬁandard -error of the estxmate 0f b,
s @qrmlatmn eoeﬁment] »

T V)b ;

 Instrument Dm.vzan, & el SR
‘gzcal Oﬁice, New Delhi

SWFERENCE N TOTAL QZONE

 ment from

0.554 —0.564

¥

5 W
gyot .‘ [ . *8 .« o . .r
P

g-!

it

3

Fig. l Dlﬂ‘erenee in total ozone amount (&@bﬁ) ﬁm~ =
_instrument No. 112

These W111 be exammad afmr a
calibratmn After mcorppraﬂng ‘cortections
to AN to thevalue of N of the provisional m%ies,
final wedge tahles were prepared for conversion of -
R to N wvalugs. Ozone values {X;n) were
obtained from chrect sun measurements du
the comparison.  Fig. 1 shows the ﬁemn
total ozone amounts (X, .?) mn oa
ose given \
The difference from No. 112 1s saﬁsfacio
(within ‘4 m. atm. cm). The average total o
values (Xup). yielded by all the instrumen|
the p range of 3.0 to 1.2 are 'within i(} 3 per
%Tent c;ti ;he values given by the stanﬂard mstmmént .
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A:t‘ter brmgmg all the Dobson msmxmmts in
the Indian network to yield strictly comparable
ozone values, continuous monitoring of their

ntre

performancc, routine tests and maintenan
being carried out from the Nanonal Omnew
at ‘New «Del]n .

6. The work - of mtercahbratmn of Dobson ;
Ozone Spectrophotometers in the Nation
work was taken up as a part of the rqgr“j» ,
the National Ozone Centre, in the office of the Dy..
Director :General of Meteorology (Instrument
Production). The authors express ﬂn;n' grate!
thanks to the Dy. Director General of Meteorology
(IP) for his support and encouragement | fqr thu
work. Thanks are also due to the colle s of
the National Ozone Centre, New Deglhi aad tha
ozone field stations for their valuable asslstanca
and co—eperatmn in the mpot&ant pxogm






