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Approach to Improve the Ozone Absorption Coefficients
on each Dobson Ozone Spectrophotometer
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Fig.1 Optical system of the Dobson spectrophotometer (WMO : 2008).
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Fig.2 Weighting function for slit S2 and function of the
absorption coefficients of ozone (WMO : 2008).

Triangle shows weighting function for slit S2 at the short wavelength
of the A-pair and curve shows function of the absorption coefficients
of ozone for each wavelength.

The absorption coefficients of ozone can be calculated by integrating
the product of weighting function and function of the absorption

coefficients with respect to all wavelength.
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Fig.3 (a) Weighting function for slit S2.
(Left) In case slit S2 is wider than slit S1.
(Right) In case slit S2 is narrower than slit S1.
Weighting function for slit S2 of standard instruments is shown as

black triangle. When slit S2 is wider than slit S1, weighting function
for slit S2 is shown as red trapezium.

Fig.3 (b) Weighting function for slit S2.
(Left) In case the distance between slit S2 and slit S3 is short.
(Right) In case the distance between slit S2 and slit S3 is long.
Weighting function for slit S2 of standard instrument is shown as

black triangle. When the distance between slit S2 and slit S3 is short,
weighting function for slit S2 is shown as red triangle.
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Fig.4 N -value difference before correction.

Vertical axis shows the difference of N -value between the standard
instrument and a compared one. Horizontal axis shows the air-mass
for ozone layer.
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Fig.5 N -value difference after current correction.
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Fig.6 N -value plot of the simultaneous observation of the

standard instrument and the compared one.

Vertical axis shows N -value of the compared instrument, and
horizontal axis shows N -value of the standard one.

p for D-wavelength pairs equals to the coefficient of x (0.9831),
and C equals to the constant (-=17.206).
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Fig.7 N -value difference after new correction.
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Fig.8 N -value difference for A-wavelength pairs.

(Top)

Before correction.

(Middle) After current correction.

(Bottom) After new correction.

N -value difference after new correction is better than the others.

But difference is small because data before correction has not the ]

-dependence so much.

N difference

40

Fig.9 N -value difference for C-wavelength pairs.
(Top)
(Middle) After current correction.

Before correction.

(Bottom) After new correction.
N -value difference after new correction is much better than the
others. N -value of the compared instrument is smaller than the one

of standard instrument from g 1.5 to 2.0 in all case.
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Fig.10 N/ difference for A-wavelength pairs.

Same as N -value, N -value difference after new correction is
better than the others. But a little g -dependence from g 1.1 to 1.2

and 1.2 to 1.5 is not improved.
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Fig.11 N/ y difference for C-wavelength pairs.

Fig.12 N/ y difference for D-wavelength pairs.

Same as N -value, 4 -dependence is almost improved but error Same as N -value, N -value difference after new correction is better

from g 1.5 to 2.0 remains. than the others. But a little 4 -dependence from g 1.1 to 1.2 and

1.2 to 1.5 is not improved.
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Table 1 Absorption coefficients of ozone and modify rate p
for each wavelength pairs.

(s are the absorption coefficients used in current calculation and
calibration. p¢ s are the modified absorption coefficients, improved
error from optical characteristics of Dobson spectrophotometer. p s
are from the results of N -value plot (e.g. Fig.6 for D-wavelength
pairs). Actually P 4p is not used in calculation, but can be regarded as

the indication of s -depencence.

o P pa
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AD 1.432 1.0049 1.439
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Fig.13 Total amount of ozone for A,C,D-wavelength pairs Fig.14 Total amount of ozone for AD-wavelength pairs.

after new correction.

Total amount of ozone for A-wavelength pairs decrease rapidly after It can be considered that the optical characteristic of Dobson

44 4.0. This is the limit of measurement spectrophotometer causes the difference from g 1.1to 1.2.
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amount of ozone for

Difference after new correction is much better than the others.
-dependence is not improved but error is less than 1% of the average
total amount ozone of that day (280DU).
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