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Abstract ESA CCl total ozone data sets

One of the great achievements of the first phase of the ESA Ozone Climate Change Initiative ,
has been the release of new level-2 total ozone data sets from GOME, SCIAMACHY and GOME- '- http://www.esa-ozone-cci.org climate change initiative
2/|V|et0p-A reprocessed W|th the Iatest GODFIT_3 a|g0rithm. These data Sets are Characterized ESA | CCI | Cmug | Aerosol | Cloud | Fire | Ghg | Glaciers | Land Cover | Ocean Colour | Ozone | Sea Ice | SeaLevel | Sst | Ice Sheets | Soil Moi

by unprecedented standards of consistency, stability and accuracy. Sensor Period

BIRA.IASB

Recently, GODFIT has been adapted in order to analyze backscattered light spectra measured A\ GOME/ERS-2 Jul 95 — Jun 11
by the Ozone Monitoring Instrument (OMI). In particular, a new look-up table version of SCIAMACHY/Envisat Aug 02 — Mar 12

GODFIT has been developed to process the massive OMI level-1 data set in a timely and fast GOME-2/Metop-A Jan 07— Dec 14
manner. This approach maintains a level of accuracy similar to that of the on-line GODFIT | ot Coten cLop an ec

» Support

version, in addition to providing accelerated performance by a factor of 10. This fast algorithm " prvate frea GOME-2/Metop-B Jan 13 — Dec 14
has been used to reprocess the entire OMI time series, thus extending the ESA CCI Climate e OMI/AURA Oct 04 — Dec 14

data record for total ozone. Here, we compare the OMI GODFITv3 total ozone product to the

two operational products OMI-TOMS and OMI-DOAS, and also to the historical multi-sensor @ Data available: Total O, zonal means (DU)

CCl data set. CUSSSTT - Orbit files in NetCDF
- Overpass files

We show that an optimization of the pre-flight instrumental slit functions has been necessary aevtes Gridded daily data

in the ozone fitting window (325-335 nm) in order to completely eliminate any row ggjﬁzzfz;m + Level-3 merged data GTO-ECV v2"*

+ Round Robin

dependence in the product. Such an optimization of the pre-flight slit functions has also the 35 Weske 4 Hours

potential to enhance the consistency between total ozone data sets from different sensors as coldewey-Egbers et al, AMTD, 2015 ' " ’ ‘ bf R ‘P "AM‘
demonstrated here with GOME-2A and -2B. ATA'A ATA A
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The GODFITv3 algorithm?

Main features Optimization of instrumental slit functions
» Direct fitting of measured radiances in the Huggins bands (325-335 nm). GODFIT has the capability to optimize instrumental slit functions and to account for resolution
> State vector includes a.o. total ozone, effective temperature and albedo. change along the orbit. This may impact significantly the product quality.
» O, cross-section: Brion, Malicet, Daumont et al.? , , IR/ -
3 > . : : " LUT — online difference (%) 1. Row dependence of the OMI data set 2. GOME-2B/-2A consistency
> A~ priori  profiles: total  column-classitied R Nadir-normalized ozone differences (%) Mean GOME-2B-GOME-2A differences
climatology TOMSv83® combined with the = | 5 ——— ST T ———rt Tt ——7—~t——
. . —e— Offline Slit Function —*— Key data slit function
tropospheric column climatology from OMI/MLS? | - | —#— Optimized Slit Function #30H b | —+— Fitted slit function
10 2 —*— Fitted slit function + Resolution change parameter
» Simulated spectra are computed on-the-fly with £ g ° . I B A R
LIDORT or extracted from pre-calculated tables. & s o O e S S S
. . . © 6 = 0
The latter option is faster by a factor of 10, while 2 : , A 3
: . : 5 Q A\ AN o
maintaining a very high level of accuracy. =t 5 oV NSNS R A A g
= 'cm
» Optional Brewer-based soft-calibration of level-1 7 e T S
reflectances to reduce the impact of calibration o ~——-=A) | ; ; s 2[ =
limitations. This procedure is not necessary for * ™ Towo, diterences o0 (UToninel ~ °  ° s [
OMI. ) SRS US| S O SN OB N———
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The algorithm GODFITv3, selected to generate the total ozone ECV as part of the Ozone CCI
project, has been adapted to handle the OMI data. The full mission has been recently
CCl Level-2 data sets Total O, differences wrt SBUV v8.6 (%) reprocessed using a fast look-up table version of the algorithm and is available to the public

Comparison with standard climate total O; records

Zonal mean dlfferences in (60°S 60°N) sol on Www.esa-ozone-cci.org, along with the other CCl data sets.
R N O e R i A proper characterization of the instrumental slit functions is essential to have products of
3 good quality and may help to enhance the inter-sensor consistency. In particular, using an
2f “ L optimized OMI slit function in the O, fitting window led to a significant reduction of the row
1 20f . ‘ | NN dependence in the OMI_GODFIT product.

In general, the three total ozone products OMI_GODFIT, OMI-TOMS and OMI-DOAS are very
consistent. However, larger differences appear in extreme conditions (high SZAs, extreme O,
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2 o columns, high clouds, ...). Also, OMI_GODFIT agrees very well with the other CCl data sets as
3} o J well as with the US golden standard long-term record SBUV v8.6.
Y O eyl A A Validation shows that the time stability of GODFIT-OMI is excellent (<0.5%/decade) and
., |-Sowdcoofm-cocowes) T L L, L L L L L L L meets the CCl user requirements. In future CCl activities, this product will be used as the
2005 2006 2007 2008 2009 2010 2011 2012 2013 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Time Time long-term reference for soft-calibrating other sensors.




