5 Uncertainties in recent satellite ozone profile
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A network-based assessment of fourteen
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Ongoing debate...

“Is there significant evidence for the second stage of ozone recovery?”
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SI2ZN, WMO, CCI, GOZCARDS, ...

Most activities focus on merging different satellite records.
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Tummon et al., ACP (2015)...

“For the limb/occultation data sets [...] the choice of instrument records to be merged
was found to have a greater impact than the choice of merging technique.”
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Analysis methodology 5
Three design principles
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|. Compare fourteen limb/occultation satellite records to co-located ground-based observations

— NDACC/WOUDC/SHADOZ ozonesonde: ground up to ~33 km
— NDACC stratospheric ozone lidar: tropopause up to ~47 km

[I. Minimize number of manipulations of satellite record

e.g. by using satellite profile grid & representation for the comparison

[ll. Harmonized analysis framework using robust statistical techniques

apart from some unavoidable differences in preprocessing, all analysis steps and code is identical
— observed inconsistencies between records are hence unlikely of methodological nature

: o Long-term stability
Study vertical (and meridian) structure of o
ER

Xsar,i(2,t) = xgnp i (2, )
XGnp,i (2, t)

Ax;(z,t) = 100 % Short-term variability

+ impact auxiliary data
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Long-term stability averaged over ground network
* Excellent agreement between ozonesonde and stratospheric ozone lidar results

* Some satellite records drift significantly
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Trend differences can be explained by drift!

There may be more latitudinal structure than can be detected by our method.
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Multi-mission consistency overall bias

Median bias generally less than +5%, but there are complicated patterns
which merging schemes must correct for in sufficient detail.
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Multi-mission consistency short-term variability

Generally less than 5-12%, but some records require (a lot) more averaging.
This may be challenging for merging schemes at high spatio-temporal resolution.
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All of the previous may be modified when converting to another representation
 Afew instruments provide biased/drifting auxiliary information.

 Merging schemes should use a common source of pT, of high quality.
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Conclusion & outlook

3 BIRA«IASB 19642014
m

The limb/occultation ozone profile data sets are mutually very consistent between 20-40 km,
but there are challenges for merging schemes

* afew records drift significantly

* complicated bias patterns exist

* some records are more noisy

* some auxiliary data sets introduce artefacts

The recently observed differences in profile trends can be (partially) ascribed to instrument drift.
Therefore, the debate whether the 2"d stage of ozone recovery has started is not (yet) settled.

Drift detection threshold is about 3-4% per decade, further progress may come from
* longer time series
* more homogeneous ground-based records (e.g. 03S5-DQA)

- Multi-instrument comparison studies are vital

for any merging activity or trend assessment.




