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How does a biodiverse ecosystem respond to climate
change?
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How does a biodiverse ecosystem respond to climate
change?
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Plant-FATE: Our eco-evolutionary vegetation model
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We address four key Questions

1. What are the changes in fluxes (GPP, transpiration) under
elevated CO, (eCO,) compared to ambient CO, (aCO,)?

2. What are the timescales of responses at the three
organizational levels?

3. Are there potential species shifts under eCO,?

4. How do allocation shifts occurring in response to nutrient
limitation affect ecosystem responses to eCO27?
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We apply the model to a hyperdiverse £

1.

Forced with periodic extension of
observed meteorological data from
2000-2015
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GPP increases, transpiration decreases under eCO,
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Community shifts to larger trees and species with
lower wood density under eCO,
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Community responds on three timescales

GPP, NPP
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Population-environment feec

backs alter the

direction of the community s
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Nutrient limitation diminishes the said response
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Take home messages

1. The Plant-FATE model correctly predicts ecosystem fluxes, forest
structure, and species composition under ambient CO,

2. Under elevated CO,, productivity increases but community shifts
to lower wood density

3. The direction of the shift is determined by feedbacks between
forest structure and the environment: not accounting for
environmental feedbacks can predict opposite outcomes

4. Increased root-zone allocation dampens the increase in
productivity but also prevents community shift



Thank you

Questions?

jaideep.joshi@giub.unibe.ch
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