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Simultaneous assimilation of satellite NO2, 03, CO, and HNO3 data for the analysis
of tropospheric chemical composition and emissions
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We have developed an advanced chemical data assimilation system to combine
observations of chemical compounds from multiple satellites. N0O2, 03, CO, and HNO3 measurements from the
OMI, TES, MOPITT, and MLS satellite instruments are assimilated into the global chemical transport model.
The data assimilation simultaneously optimizes the chemical species, as well as the emissions of 03
precursors, while taking their chemical feedbacks into account. Comparisons against independent
satellite, aircraft, and ozonesonde data show that the data assimilation results in substantial
improvements for various chemical compounds. The simultaneous adjustment of the emissions and
concentrations is a powerful approach to correcting the tropospheric ozone budget and profile analyses.
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