Satellite observations of atmospheric chemistry (MOPITT, IASI, ACE) for the study of Polar Regions: Potential expected contribution to Polarcat
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Satellite missions launched in the past few years offer an unprecedented view of tropospheric chemistry, with high temporal and spatial resolution observations on a global scale. We present the potential contribution of current observations of trace gases in the context of Polarcat, both during the field experiment and the data analysis phase. A particular attention will be given to the IASI/MetOp mission, launched in October 2006. IASI is a nadir viewing instrument measuring high resolution spectra in the thermal infrared. Near real time retrievals of ozone, carbon monoxide (CO) and methane (CH4) will be provided (Level 2 data), as well as 3-D assimilated fields using the LMDz-INCA global chemistry transport model (Level 3 data). These Level 3 data will also be used as initial conditions for improved chemical forecasts with LMDz-INCA. The analysis of the Level 2 and Level 3 data will give a global perspective both for the flight planning during the experiment and for the analysis of the in situ observations collected. The first IASI observations will be presented, and the expected capabilities for CO and ozone observation in the high latitudes of the Northern Hemisphere will be discussed. The additional information provided by the solar occultation measurements from the ACE/Scisat mission will also be presented. Indeed, while the nadir geometry only allows vertically integrated measurements, ACE provides vertical profiles with a good vertical resolution (~3km) from the middle troposphere to the thermosphere for a wide variety of trace gases. 
As an example of the information provided by satellite data, we present an analysis of the CO emissions from North American boreal fires and their injection height during the summer of 2004 based on the satellite observations from MOPITT/Terra. The summer of 2004 was one of the largest fire seasons on record for Alaska and western Canada, with a total estimate of 30 Tg CO emitted. Large uncertainty is associated with the current bottom-up emission inventories, due primarily to the difficulty to accurately estimate areas burned and fuel loadings. In addition, several studies have shown that boreal fires can have sufficient energy to trigger convection (so-called pyro-convection), injecting particles into the upper troposphere and even into the lower stratosphere.  We present a time-dependent inverse analysis of the summer 2004 CO emissions with the GEOS-Chem CTM, based on the MOPITT total column CO. We therefore use a Kalman smoother, which allows for a sequential estimate and optimizes the sources at a given time step relying on observations from current as well as subsequent time steps. We explore the sensitivity of inversion results to injection height, as well as the possibility to retrieve both the magnitude and the altitude of the fire emissions in the analysis.
