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To what extent can we restore the RCP4.5 
afforestation solely within CLM/CESM?

3 In the context of the integrated Earth 
System Model (iESM)

How does restored afforestation affect the 
carbon cycle and climate?
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5 Add trees when cropland and 
pasture areas are reduced



6 This method transmits 66% of the 
afforestation to CLM
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7 Most new trees replace shrubs and grass
Difference in tree PFT area (2040)
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8 Not always coincident with potential forest
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9
Additional land C uptake due to afforestation

Global NEE: NEWLUT minus OLDLUT

Increased vegetation carbon gain: 19 PgC

Decreased atmospheric CO2 gain: 8 ppmv



Summary

•Identified major gap in CMIP5 land coupling 
•No land cover type info passed to ESMs 
!

•CESM-only modification helps, but not sufficient 
•approx. -0.3 out of -0.5 W m-2 by end of century 
!

•GCAM may overestimate potential afforestation 
!

•Effects on other ESMs will be model-specific 
•Not necessarily limited to RCP4.5
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Thank you! 
!
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