Characterization of aerosol and cirrus cloud related errors of SCIAMACHY WFM-DOAS XCO, retrievals cHom
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Introduction Reference
Carbon Dioxide (CO,) is the most important anthropogenic greenhouse gas. Measurements of O, and CO, absorption spectra by satellite instruments such as SCIAMACHY and retrievals of [1] O. Schneising, M. Buchwitz, M. Reuter, J. Heymann, H. Bovensmann and J.P. Burrows: Long-term analysis of carbon I
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CO, column-averaged volume mixing ratio — denoted XCO, — can add important missing global information on regional CO, surface fluxes. This however requires to meet challenging dioxide and methane column-averaged mole fractions retrieved from SCIAMACHY, Atmos. Chem. Phys., 11, 2863-2880, 2011

accuracy requirements (<1%). An important error source is scattering by aerosols and undetected clouds, especially subvisuel cirrus clouds. Here we present results from a detailed analysis
concerning aerosol and cirrus cloud related errors of a multi-year SCIAMACHY XCO, dataset (2003 — 2005) retrieved by the WFM-DOAS v2.1 algorithm developed at the University of

Bremen [1]. Acknowledgements Cit” II‘ l 7

The WFEM-DOAS v2.1 algorithm is based on a least-square fit to retrieve vertical columns by scaling pre-defined vertical profiles independently in two fit windows coverging O,-A absorption  This work was funded by the European Union's Seventh Framework Programme (FP7) under Grant Agreements no. 212095

lines at 760 nm and CO, absorption lines at 1560 nm. The algorithm uses a fast look-up-table approach and the XCO, is computed from the retrieved CO, and O, columns. The algorithm  (CityZen) and 218793 (MACC), ESA (ADVANSE, CARBONGASES, GHG-CCI,_SQV\_/G), DLR (SADQOS) and th_e _Universiyy and DLR

handles aerosols with the DOAS polynom and by applying an Absorbing Aerosol Index (AAI) filter, which serves as an indicator for strong aerosols events such as desert dust storms. For the  the State of Bremen. We thank the NASA Langley Research Center Atmospheric Science Data Center for providing us with the w’*’

radiative transfer (RT) simulations a constant aerosol scenario is assumed. Cloudy pixels are identified and removed by a cloud filter. CALIOP/CALIPSO data and the European GEMS project for the global aersol dataset. CarbonTracker version 2009 data were _ i v
provided by NOAA ESRL, Boulder, Colorado, USA, via the website at http://carbontracker.noaa.gov. ¢ R

The currently implemented WFM-DOAS approach therefore not fully considers aerosol variability and some cloud contamination also remains. Therefore it can be expected that the retrieved
XCO, suffers at least to some extent from aerosol and cloud related errors. This study aims to characterise these errors.
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2> Significant temporal and spatial correlations between SCIAMACHY - CarbonTracker 2 Significant correlations for many regions > Improvements of the temporal characteristics of SCIAMACHY WFMD XCO, for many
XCO, and effective COT | AOT especially over the Southern Hemisphere 2> Good reproduction of the magnitude of aerosol and cloud related errors regions
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