Evaluating long-term changes in atmospheric ozone
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Abstract. Ozonesondes have made inexpensive, accurate measurements of ozone from the ground to
30km for more than 50 years. The data are used extensively for trend analyses and for evaluation of
satellite and model data products, and are also part of climatologies that are used as a priori data for
satellite retrievals. They are essential as a transfer standard when merging shorter satellite-derived time
series, and are the most important source of trend-quality long-term records below about 18 km.

The importance of long-term ozonesonde records as a stable reference has led to increased attention to
quantifying uncertainties and changes in ozonesonde data. Based on past intercomparison data, ECC
sondes show a modest (~1-5%) high bias with respect to UV-absorption measurements (including
MOZAIC-TAGOS) in the troposphere, with an uncertainty of 5%, but no evidence of a change with
time. Other sonde types show an increase of 5-20% in sensitivity to tropospheric ozone from 1970-
1995. Agreement in the stratosphere is much better.

In the past 20 years ozonesonde precision has improved by a factor of 2, primarily through the adoption
of strict standard operating procedures. In addition, many of the most important ozonesonde records
have been re-evaluated and corrected, and detailed estimates made of their biases and uncertainties.
Corrections to historical data for known issues may reduce biases but simultaneously introduce
additional uncertainties. The uncertainty budget for the ozone partial pressure reading has contributions
from stoichiometry, cell background current, pump efficiency and temperature, sensing solution type
and volume. The much-discussed “background current” has recently been shown to be primarily related
to reaction stoichiometry.

Several quality assurance issues remain, but are tractable problems that can be addressed with further
research. This will be required if the present goal of better than 5% overall uncertainty throughout the
global ozonesonde network is to be achieved. Finally, the importance of regular sonde intercomparisons,
employing UV photometers traceable to the modern UV-absorption standard, and of regular comparison
of operational station records with multiple satellite sensors, is emphasized.
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