Several decades of observation of mid-tropospheric CO,
from ATOVS, AIRS and IASI
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Introduction Definition of Daily Tropospheric Excess (DTE)
Since the first retrieval of mid-tropospheric CO, from NOAA-10/TOVS observations made by Infrared sounders onboard polar satellites overpass every point twice a day. TOVS/ATOVS,
Chédin et al. (2003), the non linear inference scheme based on neural networks has been adapted AIRS and IASI onboard NOAA, Aqua and Metop platforms, observe CO, by day and by

to process observations from several TOVS and ATOVS instruments, and then from the night, allowing to study the night minus day difference of retrieved CO,. We call this

hyperspectral instruments AIRS onboard Aqua and IASI onboard Metop-A. Several decades of difference the Daily Tropospheric Excess (DTE) of CO,. Chédin et al. (2005, 2008) have
observation can now be used to follow the long-term evolution of CO,, seasonality and growth shown for NOAA10 observations that DTE is qualitatively related to fire emissions.

The instruments

The 2 origins of the observation of DTE

Several decades of observation are available O S = —— T p——— ——— . _ o . . o .
from IR and WV sounders onboard the NOAA, The physical mechanism linking DTE with fire emissions comes from the diurnal
Aqua and Metop platforms. ATT‘;‘:/SS ::: A“:ASS“U :‘(’x:‘;z:‘m:: cycle of fire emissions associated with enhanced convection: hot convective fire
Over the years, the characteristics of the T O AT B plumes injects CO, into the troposphere during the afternoon peak of fire activity,
instruments have evolved (see Table) and need AS AMSU MetOp-A and B which is seen by the satellite evening passing; it is then diluted by large scale
to be taken into account in the retrieval process. atmospheric transport, before the next satellite morning passing. This mechanism
e HOWeVer, even if some observations are has been validated by Rio et al. (2010) using a thermal plume parametrization in the
oo |11 available for many years for each LMDz atmospheric transport model.
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eSimultaneous use of IR channels sensitive to T and CO, and of MW channels only sensitive The Daily Tropospheric Excess (DTE) obtained from the 5 instruments used here
to T allows to decorrelate T/CO.,. increases up to several ppm over regions affected by biomass fires, confirming the
*The processing of TOVS, ATOVS, AIRS and IASI observations has required adapting each of results obtained from NOAATQ TOVS observations over 1987-1391. This signal is
the retrieval step to the characteristics of each instrument. CIUite robust based on its differential natu re, which helpS eliminating potential
contaminations of the CO, retrievals (platform drifts, potential trends, etc.).
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Conclusion

| with the climate index ENSO (increase in El Nifio years and decrease in La Nifia We conclude that infrared sounders can play a fundamental role in the monitoring of CO, and
NS0 () years). The 3 month-lag stems from the fact that IR sounders are mostly sensitive associated emissions. In particular, the DTE signal can be very useful as a quantitative proxy to
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»oev e e tomid-troposphere. constrain the analysis of current fire emissions, as well as to help reconstructing their patterns
before the MODIS period by using TOVS and ATOVS instruments flying onboard the NOAA
platforms since 1979.
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