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Multiple lines of evidence point to a strong influence of a changing climate on plant phenological cycles, which in
turn may alter the climate through their influence on important biophysical processes and biogeochemical cycles.
In northern ecosystems, warmer springs lead generally to an earlier onset of the growing season and increased
plant productivity early in the season but how these changes influence plant productivity later in the growing
season through lagged effects is not well understood. Here we examined the impact of warmer springs on plant
productivity throughout the growing season across northern ecosystems exploiting long-term satellite observations
and current generation carbon cycle models. Our results provide first evidence for widespread contrasting lagged
phenological responses of plant productivity whereby areal extent of positive (26%) and negative (20%) lagged
effects are roughly similar across northern ecosystems. Carbon cycle models show much higher areal proportions of
positive lagged (29-78%) effects on plant productivity and significantly less negative lagged (3-13%) effects. This
suggests that coupled climate-carbon cycle models may substantially overestimate plant carbon uptake associated
with warmer springs and linked plant phenological shifts.


