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A Study of Umkehr Vertical Ozone Profiles of Beijing During 1990 - 2002
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Abstract The ozone vertical profiles have been retrieved from the Dobson Umkehr observations of Beijing [ 39°45'N,
117°00'E (before 5 April 1994); 39°58'N, 116°22"E (after 5 April 1994) ] from 1990 to 2002 based on standard
Umbkehr inversion algorithm. The corrections are made for aerosols in the process of inversion, and the retrieved re-
sults have been improved. This paper presents monthly mean ozone profile results of October 1990 and October
1993, and the seasonal average ozone concentration versus time in Umkehr layers 2 — 8 of Beijing in the spring
(March, April and May) and fall (September, October and November) of 1990 — 2002, Comparison of these results
with those from the Stratospheric Aerosol and Gas Experiment II (SAGE II) satellite measurements has also been
carried out. The spring and fall average ozone concentration variation trends. measured by Dobson spectrophotome-
ter and by SAGE 11 satellite instrument are in good agreement. Using the derived profiles, combined with the total
ozone data measured by Dobson spectrophotometer, the characteristics and variations of ozone vertical distribution of
Beijing during 1990 - 2002 are studied. The results show: (i) The aerosol effects tend to produce an apparent de-
crease in ozone concentration above layer 5 (above 23. 5 km), and an apparent increase in ozone concentration in the
lower layers. In the case of October 1990, the ozone profile error caused by aerosol [ (ozone profile with aerosol cor-
rection—uncorrected ozone profile)/ uncorrected ozone profile X 100% | is less than 2. 6% (the absolute value) in
layers 3-6 (14.7-32.6 km), and less than 8. 7% in layers 7 -9 (32. 6 -47. 9 km). This indicates that during the
quiescent years, the effect of aerosols is not obvious. But in the case of October 1993, affected by volcanic eruption
of Pinatubo of 1991, the ozone profile error caused by aerosol reached 5. 9% (the absolute value) in layers 3 -6, and

reached 18% in layers 7 - 9. So it is necessary to make corrections for aerosols during the periods following strong
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volcanic eruptions. (ii) In the fall of 1992 and the spring of 1993, the seasonal average ozone concentrations in lay-

ers 2 -4, corresponding to the height of 10. 3 - 23. 5 km, were unusually lower than normal. In the fall of 1992, the

ozone concentrations in layer 4 (19.1-23.5 km, the height of the maximum) was 7. 5% lower than normal; in the

spring of 1993, the ozone concentrations in layer 3 (14.7 - 19. 1 km) was 31% lower than normal. The ozone con-

centration reduction in the lower stratosphere caused the total ozone decrease seriously from the fall of 1992 to the

spring of 1993. (iii) From 1990 to 2002, the monthly mean total ozone decreased slightly, but the trends of change

of ozone concentrations at different altitudes were different: ozone concentrations in layers 2 -4 and 7 -8 (32. 6 -

42. 6 km) had a trend of decrease; but ozone concentrations in layers 5 -6 (23.5-32. 6 km) presented a trend of in-

crease,
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