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Changes in the processes that control terrestrial carbon uptake are highly uncertain but likely to have a significant influence on future atmospheric CO2 levels. RECCAP aims to improve process understanding by reconciling
fluxes from top-down CO2 inversions and bottom-up estimates from an ensemble of DGVMs. As these models
are typically used in projections of climate change a key part of this effort is benchmarking models and evaluating
drivers of net carbon exchange within the current climate. Of particular importance are the spatial distribution and
time rate of change of GPP. Recent advances in the remote sensing of solar-induced chlorophyll fluorescence opens
up a new possibility to directly measure planetary photosynthesis on spatially resolved scales. Here, we discuss a
new methodology for estimating GPP and uncertainty from an optimal combination of an ensemble of DGVMs
from the TRENDY project with satellite-based fluorescence observations from GOSAT. Prior uncertainty is estimated from the spread of DGVMs and updated through assimilation of fluorescence. We evaluate optimized fluxes
against flux tower data in N. America, Europe, and S. America, benchmark TRENDY models using updated uncertainty estimates, and examine changes in the structure of the seasonal cycle. We find this methodology provides
a novel way to evaluate models used in climate projections.

