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ABSTRACT

Global stratospheric ozone columns are currently
derived from UV nadir spectra measured by the
satellite  instruments OMI (Ozone Monitoring
Instrument) on AURA (since 2004), SCIAMACHY
(SCanning Imaging Absorption SpectroMeter for
Atmospheric CHartographY) on ENVISAT and
GOME on ERS-2 (since 1995). The Weighting
Function DOAS Algorithm (WFD) has been used to
derive total ozone from SCIAMACHY and GOME
(see [1]). Recently the new SCIAMACHY operational
version OL3.0 of total ozone (based on GOME GDP
4.0) has been introduced and processed for a validation
reference set. The paper presents global comparisons
from the validation reference set of SCIAMACHY
WEFD and OL3.0 with GOME WFD and OMI TOMS
algorithms. The comparisons were also analysed for
dependencies to total ozone, solar zenith angle and
latitude. Due to the limited data set of SCIAMACHY
OL3.0 with only 4 nearly complete days and 4 days
with 4 orbits each the validation results are quite
preliminary. There is an indication that data products of
both SCIAMACHY algorithms, WFD V2 and OL3.0,
show a major improvement compared to previous
versions with an agreement within 1% (RMS < 2.5%)
to GOME WFD and OMI TOMS. After finishing the
reprocessing of the entire SCIAMACHY level-1 data
set with v6.03 and after that based on this with OL3.0
and WFD3.0 an extensive satellite validation of the
entire data set is planned which will clarify if these
results hold true or if still biases will be detected.

1 INTRODUCTION

The stratospheric ozone layer protects the biosphere
from harmful ultraviolet radiation. The discovery of the
Antarctic ozone hole in the early 1980s [1], but also
changes in the Arctic and lower latitudes, established
the need for global measurements of ozone and other
atmospheric trace gases. To assess current and future
changes long-term observations of ozone are urgently
needed. Ground-based instruments can provide long
and stable records for specified location, but satellite
instruments are the most effective way to achieve a
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global view of the atmosphere. Currently there are
three European satellite instruments successfully
measuring ozone columns along with other
atmospheric constituents in nadir viewing mode and
contributing to the long-term ozone data record: the
Global Ozone Monitoring Experiment (GOME) on
ERS-2 [3] operating since April 1995, the Scanning
Imaging Absorption Spectrometer for Atmospheric
Chartography (SCIAMACHY) as part of the
atmospheric chemistry payload of the third ESA Earth
observation satellite platform called ENVISAT which
was launched in March 2002 [4] and the Ozone
Monitoring Instrument (OMI) onboard EOS-AURA [5]
operating since July 2004. As satellite instruments age
and unfortunately stop to measure, it is necessary to
compare ozone measurements from older with those
from newer instruments in order to ensure that long-
term behaviour derived from a combination of ozone
sensors will be useful (e. g. [6]). Furthermore, satellite
instruments have to be validated during the complete
lifetime to ensure ongoing quality of the measured data
and to avoid long-term drifts due to instrumental aging.
To link the total ozone data sets of SCIAMACHY,
GOME and OMI cross comparisons between them are
necessary. Recently a validation reference set of the
new operational SCIAMACHY total ozone product
version OL3.0 was released. In order to assess the
quality of this data set and give recommendations for
reprocessing, comparisons to another SCIAMACHY
algorithm, Weighting Function DOAS (WFD V2) and
two the total ozone product of the other satellite
sensors OMI TOMS and GOME WEFD have been
performed.

2 DATA PRODUCTS USED IN COMPARISONS

2.1 SCIAMACHY operational products

The last operational SCIAMACHY data version, which
reprocessed the entire data set, was NRT 5.01/5.04
released in  March/August 2004. For this
SCIAMACHY operational data version (based on GDP
V2.7 algorithm) problems in dependencies to SZA,
latitude, total ozone and season have been described in
[7], [8] and [9]. Therefore, a new SCIAMACHY
operational product, OL3.0 has been developed based
on GOME GDP4.0 [described and validated in [10]















SCIAMACHY WFD (middle panel) and SCIAMACHY WFD
and OMI TOMS (lower panel): mean rel. deviation (black
cross), root mean square of daily mean relative deviation
(black line) and number of data bins (ved stars) of all
comparisons as function SCIAMACHY SZA.

Fig. 6 a. Comparison of total O; on 10 Feb 2005 from
SCIAMACHY OL3.0 with OMI TOMS (upper panel) and
SCIAMACHY WFD (middle panel) and SCIAMACHY WFD
and OMI TOMS (lower panel): mean re. deviation (black
dots), mean values of mean rel. deviations (straight line) and
root mean squares of the mean relative deviation (dotted
line) as function of latitude.
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Fig. 6 b. Comparison of total O; on 10 Feb 2005 from
SCIAMACHY OL3.0 with OMI TOMS (upper panel) and
SCIAMACHY WFD (middle panel) and SCIAMACHY WFD
and OMI TOMS (lower panel): mean rel. deviation (black
cross), root mean square of daily mean relative deviation
(black line) and number of data bins (ved stars) of all
comparisons as function SCIAMACHY SZA.

5 CONCLUSIONS AND OUTLOOK

The newest operational data version of SCIAMACHY
OL3.0 and WFD V2 show an improvement to the
previous data versions. SCIA OL3.0 deviates within
+1% (RMS ~1-2%) and 0 and —-0.6 (RMS ~2.5-3%)
from GOME WFD and OMI TOMS, respectively, and
SCIA V2 within 0 to +1% (RMS ~1.5-2%) and 0 to —
0.5 (RMS ~2.5%) from GOME WFD and OMI TOMS,
respectively. Still these conclusions are preliminary
because the validation of the validation reference set
with  GOME WFD and OMI TOMS and the
comparisons with SCTAMACHY WFD V2 show no
indications of dependencies to SZA, latitude and total
ozone results. A larger data set of SCIA OL3.0 data
with a minimum of 12 complete days with evenly
distributed 1 day per month is necessary to clarify this
issue.

The newest version of SCIA WFD V2 is comparable to
SCIAMACHY OL3.0 with those results and the two
algorithms are on average within 0.5% and an RMS of
~1.5%. The constant negative offset observed in
SCIAMACHY WFD VI in comparisons to GOME
WEFD, OMI-TOMS and groundbased [17] disappeared,
probably due to a more appropriate shifting and scaling
of the SCTAMACHY cross sections.



It seems like that the SCIA OL3.0 and the WFD V2
algorithm have been successfully adapted to
SCIAMACHY and show large improvements
compared to the previous versions. But a larger (global,
longterm) satellite validation effort after finishing the
reprocessing of the entire SCIAMACHY level-1 data
set with v6.03 and after that the based on this level-1
data set the reprocessing with OL3.0 and WFD3.0
covering the entire SCIAMACHY data is planned and
will clarify that.
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