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Development of a long-term 4D-Var inverse analysis system for estimating CO2
fluxes in multiple scales
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Based on an inverse analysis system with the 4-dimensional variational
method, we developed optimization schemes to estimate surface CO2 fluxes in multiple scales - from
few hours to a decade. Optimization schemes to simultaneously estimate fluxes in several temporal
scales were developed and then implemented in the system. Consequently, diurnally varying
gross-fluxes such as photosynthesis and respiration have become optimization parameters even for a
30-yr long time analysis period, whose inverse analysis would help us to better understand carbon
cycle mechanisms.
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