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WMO/GAW Intercomparison of Dobson Ozone Spectrophotometers
in Boulder, USA

Koji MIYAGAWA

Abstract

The WMO/GAW intercomparison of Dobson ozone spectrophotometer was held from 7 to 30 September 2004 at
the National Oceanic and Atmospheric Administration (NOAA) in Boulder, USA. During the intercomparison, the
Asian standard Dobson No.116 was compared with the world standard Dobson No.83 in collaboration with the ozone
group at the Climate Monitoring and Diagnostics Laboratory (CMDL) of NOAA where the world Dobson standard is
maintained. The purpose of this event was to calibrate total ozone measurement as well as the improvement of
umkehr measurement for vertical ozone profile. The first comparison measurements of total ozone were carried out
in the morning hours on 9 September. The error of No.116 was 0.0 percent when referred to the total ozone of 300 m
atm-cm, which proved no substantial calibration shifting occurred from the old factor determined three years before
at Mauna Loa in Hawaii. The internal optics of No.116 was generally in good condition though a dirt spot was found
on a mirror. The right-side mirror was replaced with a German quartz-coated mirror provided by CMDL. After the
mirror replacement optical adjustment and instrument maintenance of No.116 were performed. The final comparison
of total ozone was carried out on 17 September and the new calibration factor of No.116 was determined. Umkehr
comparison measurements for evaluating the characteristics of vertical ozone profile by Dobson spectrophotometer
were tried several times during the period, and two sets of ozone vertical profiles were obtained. ECC ozonesonde
was also launched twice on 15 September when one of the umkehr measurements was successfully completed. The
comparison result of umkehr and ECC ozonesonde measurements will be utilized as a reference for evaluating the
Dobson umkehr measurement. The Asian standard Dobson No.116 was upgraded to the new automatic Dobson
system of Windows version in 2001. During this intercomparison all the measurements and lamp tests were

processed in fully automatic mode using the Windows comparison programs of the new system.
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