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Abstract Despite the extensive investigations to understand the difference between ground-
based and space-borne measurements, there still exist differences in total ozone (TO) measured
at those two different platforms. Comparisons were carried out for the first time between TO
data obtaiend from the ground based Dobson and Brewer spectrophotometers, and the Ozone
Monitoring Instrument (OMI) on board EOS-Aura satellite in a megacity site in Northeast Asia.
The TO values retrieved by the OMI-DOAS (Differential optical absorption spectroscopy)
algorithm tend to be lower than those measured by the ground based sensors in spring and
summer as well as the low solar zenith angle condition. We found that such underestimation of
the OMI-DOAS TO is caused by tropospheric ozone underestimated by the OMI-DOAS
algorithm when tropospheric ozone are significantly enhanced.

Key words: OMI-DOAS ozone, brewer spectrophotometer, dobson spectrophotometer, megacity
total ozone
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Fig. 1. Differences between Dobson and Brewer total ozone data as an function of (a) solar zenith angel and (b) cloud fraction

from 2008 to 2010. The bar chart is sample number and error bar is standard deviation.
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Fig. 6. Difference between total ozone observed from the OMI-DOAS and ground (Brewer and Dobson spectrophotometers)
total ozone as a function of (a) month and (b) solar zenith angle from 2008 to 2010.
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Table 1. Seasonal average tropospheric ozone, average OMI-DOAS ghost column density and relative difference between total
ozone observed from OMI-DOAS and ground (Brewer and Dobson spectrophotometers).

Average Ghost Column Relative Difference

Season Number of Data Troposphere O3 [%] Density [DU] (OMI-DOAS) - Ground [%]
Winter 33 7.13 1.55 0.69
Spring 29 9.63 5.54 -0.35
Summer 16 15.35 8.59 -2.68
Fall 21 10.97 2.40 -0.45
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b SmolA o5l R LT B
wjFo]t} (Fishman et al, 1990).
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Fig. 7. Difference between total ozone column densities
observed from the OMI-DOAS and ground (Brewer and
Dobson spectrophotometers) ozone of tropospheric ozone (%).
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