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Carbon dioxide emissions through land use changes are an important climate forcing.
Current estimates of these CO2 emissions are deeply uncertain. Estimates of land use
change CO2 emissions for the 1980s, for example, range from 0.6 to 2.5 Gt C yr−1.
This uncertainty hinders our mechanistic understanding of past, as well as our pre-
dictive capability of future CO2 sinks. Here, we assimilate oceanic and atmospheric
observations into a globally aggregate coupled climate carbon cycle model in order
to analyze the power of past and future observations to: (i) distinguish between al-
ternative previously published land use CO2 emissions reconstructions, (ii) improve
hindcast and projection skill, and (iii) reduce uncertainty in key carbon cycle parame-
ters.


