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The assessments of projection uncertainties of global C budget in ISI-MIP study
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Global net primary production (NPP), vegetation biomass carbon (VegC), and soil organic carbon (SOC) changes estimated by
six global vegetation models (GVMs) obtained from an Inter-Sectoral Impact Model Intercomparison Project study were exam-
ined. Simulation results were obtained using five global climate models (GCMs) forced with four Representative Concentration
Pathway (RCP) scenarios. To clarify which component (emission scenarios, climate projections, or global vegetation models)
contributes the most to uncertainties in projected global terrestrial C cycling by 2100, we applied analysis of variance (ANOVA)
and wavelet clustering to 70 projected simulation sets. ANOVA revealed that the main sources of uncertainty are different among
variables and depend on the projection period. We determined that in the global SOC and VegC projections, GVMs dominate
uncertainties (90% and 60%, respectively) rather than climate driving scenarios, i.e., RCPs and GCMs. The clustering wavelet
spectra of VegC and SOC time series data could identify more specific characterization of simulations in each GVM. Our study
suggests that the improvement of GVMs is a priority concern for reduction of total uncertainties in projected C cycling for cli-
mate impact assessments.
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