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 Check for updates

T. F. Keenan, X. Luo, M. G. De Kauwe, B. E. Medlyn, I. C. Prentice, 
B. D. Stocker, N. G. Smith, C. Terrer, H. Wang, Y. Zhang & S. Zhou

Since publication, it has come to our attention that the uncertainties 
associated with the results presented in Fig. 1 of our manuscript are 
underestimated. The underestimation stems from two issues that were 
overlooked in the analysis. The first relates to the application of variance 
normalization, as we normalized the model-based land sink estimates 
but did not normalize the observation-based estimates. The second 
owes to our treatment of land sink error estimates as random rather 
than systematic errors. Although correcting these issues by removing 
the variance normalization and using appropriate uncertainty values 
did not substantially change the central estimate of the effect of CO2 on 
global photosynthesis, it led to a roughly threefold increase in uncer-
tainties, significantly weakening the derived emergent constraint. 
Because of the larger uncertainties for the Fig. 1 results, the Nature 
editors suggested, and we agree, that a Retraction is the appropriate 
course of action.

We note that the issues we raise here do not affect the results pre-
sented in Figs. 2, 3 or 4, or the constraint provided by the convergence 
between the updated satellite-based estimates of the sensitivity of 
global photosynthesis to CO2 and that derived from the ensemble of 
dynamic global vegetation models. Despite the revised uncertain-
ties, we anticipate that our analysis will provide a valuable estimate 
of the effect of CO2 on global photosynthesis. The revised paper, with 
these issues corrected and the associated uncertainties revised, will be 
submitted to another journal. The Retraction record will be updated 
to contain a link to the new publication, if and when it is published. 
We thank Pierre Friedlingstein and Catherine Morfopoulos for bring-
ing these issues to our attention, and are grateful for their open and 
detailed feedback.
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