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            Abstract
Mitigation pathways by Integrated Assessment Models (IAMs) describe future emissions that keep global warming below specific temperature limits and are compared with countries’ collective greenhouse gas (GHG) emission reduction pledges. This is needed to assess mitigation progress and inform emission targets under the Paris Agreement. Currently, however, a mismatch of ~5.5 GtCO2 yr−1 exists between the global land-use fluxes estimated with IAMs and from countries’ GHG inventories. Here we present a ‘Rosetta stone’ adjustment to translate IAMs’ land-use mitigation pathways to estimates more comparable with GHG inventories. This does not change the original decarbonization pathways, but reallocates part of the land sink to be consistent with GHG inventories. Adjusted cumulative emissions over the period until net zero for 1.5 or 2 °C limits are reduced by 120–192 GtCO2 relative to the original IAM pathways. These differences should be taken into account to ensure an accurate assessment of progress towards the Paris Agreement.
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                    Fig. 1: Global net anthropogenic land CO2 fluxes estimated by global models and reported in NGHGIs.


Fig. 2: Main conceptual inconsistencies between IAMs and NGHGIs in estimating what is considered the anthropogenic land CO2 flux, and proposed solution.


Fig. 3: Inconsistencies between IAMs and NGHGIs in the forest areas that are considered managed, and proposed solution for their reconciliation.


Fig. 4: Implementation of the proposed solutions to reconcile the inconsistencies between IAMs and NGHGIs in the ‘anthropogenic’ forest CO2 flux.


Fig. 5: Adjustment of the IAMs’ anthropogenic land CO2 fluxes to derive NGHGI-comparable estimates.


Fig. 6: Impact of adjusting the IAMs’ land CO2 fluxes to the NGHGI approach on global CO2 fluxes and the GHG mitigation pathways.



                


                
                    
                
            

            
                Data availability

              
              The vast majority of data used in this study are included in the Supplementary Information (for example, from NGHGIs) or on public websites (for example, the SSP database for IAMs). Any other data that support the findings of this study are available from the corresponding author upon request.
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