THE UNIVERSITY

WISCONSIN

MADISON

\

Department of

University of Wisconsin-Madison

Atmospheric and )
~ Oceanic Sciences

2/
Orhiting Carhon Observatory

Retrieval of carbon dioxide amount over boundary layer clouds
OCO methodology applied on SCIAMACHY

J. Vidot!, R. Bennartz!, C. W. O’Dell*:2, R. Preusker3, A. K. Heidinger
*Atmospheric and Oceanic Sciences Dept, University of Wisconsin-Madison, USA
2Now at the Department of Atmospheric Sciences, Colorado State University-Fort Collins, USA

3Insitut for Meteorology, Free University of Berlin, Germany

“Cooperative Institute for Meteorological Satellite Studies/NOAA-NESDIS, University of Wisconsin-Madison, USA
Contact: Jérébme VIDOT, Phone: (1) 608-265-1857, Email: vidot@aos.wisc.edu

-

/ Motivation

« Approximately half of atmospheric CO2 retrieval
will be rejected from OCO measurements because
of cloud contamination.

« In some cases, we should be able to retrieve the
column amount of CO2 over clouds.

< The Signal-to-Noise Ratio is better over clouds
than in cloud-free conditions

= We expected to provide information about the
vertical distribution of CO2 in the atmosphere.

-

Validation of Step 1

The OCO / SCIAMACHY missions

® OCO is a space-based mission solely dedicated to
CO, measurements with precision, accuracy and
resolution needed to quantify CO, sources and sinks
(regional, monthly averaged precision of 1-2 ppm
without significant coherent biases) [Crisp et al.,
2004].The OCO instrument incorporates 3 bore-
sighted high-resolution grating spectrometers which
measure spectra of reflected sunlight in the near IR
CO, bands at 1.61 um and 2.06 um and in the O, A-
band.

« SCIAMACHY is an imaging spectrometer whose
primary mission objective is to perform global
measurements of trace gases in the troposphere
and in the stratosphere. The solar radiation

Retrieval Algorithm
- 3 steps algorithm

- RTE simulations based on Successive Order of
Interaction (SOl code) [Heidinger et al., 2006,
O’Dell et al., 2006 ]

- Gaseous transmission calculation from K-
binning [Bennartz and Fischer, 2000 ]

- LUT of TOA reflectance for step 1 [Nakajima
and King, 1990]

- Differential Absorption technique for steps 2
and 3
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= Based on comparison with the ACE 2 campaign transmitted, backscattered and reflected from the
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Open issues

- Remaining optimization and runtime issues with the CO, estimation over clouds should be resolved. Polarization needs to be fully integrated into the algorithm.
- Initial consistency check of the algorithm within a Observations System Simulation Experiment should be performed. This can potentially be achieved using a combination of NWP model output and CarbonTracker.
The spectroscopic database used in the simulations needs to be updated. Currently, we use Hitran 2004. We expect to use the new CO2 line parameters created within the OCO project as soon as they become
available.
- The forward modeling environment should be evaluated against other available code. This task will be performed within the framework of the model intercomparison project led by Boesch.
- Aerosols may have a strong impact on carbon dioxide retrievals above clouds. Sensitivity studies of retrievals above clouds are an outstanding issue and will be performed in the next year. The question here is in

particular to what extend the response of the carbon dioxide algorithm is different from the cloud top pressure algorithm, which provides the reference airmass for carbon dioxide.
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