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Umkehr data Reprocessing version at the U.S. Dobson stations
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¢ Introduction ¢ Results

The observed changes in the relative intensities of UV from the zenith sky as the sun rises and sets (called the
Umkehr effect) are controlled by the ozone profile over the observation point. The relative intensities are
measured over a solar zenith angle (SZA) range of 60-90 degrees, and combined in to units called N-values
producing a curve when plotted against SZA. The shape of this curve then can be used to determine the
ozone profile in layers over the observation point [G6tz, et al (1934)].

The Dobson Umkehr ozone profile records provide historical information about inter-annual stratospheric
profile ozone variability. Dobson Umkehr spectrophotometer measurements in the NOAA ozone network
were first automated in the 1980s, improving traditional manual data acquisition of 1960s-1970s. The noise and ’,,Ju A\v W;\”\Aﬂ' Y

stability in the Umkehr measurement is estimated by the reference to the atmospheric variability captured by ! J""%:; \/,,*ni 6\1» 'V” *\M WW
an independent zenith cloud detector (the intensity of light from the zenith monitored through a 862 nm
interference filter), and by comparison with a reference N value curve, which is based on a standard ozone
profile. Based on these analyses the Umkehr measurement is either completely eliminated or adjusted
according to the analysis. The Dobson total column ozone processing was recently updated and became

available for the Umkehr ozone profile reprocessing. The differences in the updated Umkehr ozone profiles
are assessed using satellite (MLS and OMPS) profiles.
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Figure 8. Shown are differences between Umkehr, OMPS and MLS data selected for two periods
. . (from 2012 to July 2016 and from 2004 to 2011). Comparisons between Umkehr and satellite overpass
Figure 5. Stray light profiles are shown for MLO (left) and Boulder (middle). The difference between OMPS and MLS

correction relation between profiles over 2012-2016 is shown in the right panel, including effect of the Umkehr AK-smoothing.
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 Stray light correction of Umkehr is not included in the inter-comparison results (Figure
6, 7 and 8).
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