Ecological acclimation: modeling climate
change impacts on ecosystem functioning from
seconds to centuries
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How will climate
change transform
ecosystem
structure and
function?
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Predicting the ecological impacts of climate change is hard
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Surprising results from long-term warming experiments
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Contrasting climate sensitivities in space and time
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Contrasting climate sensitivities in space and time
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Contrasting climate sensitivities in space and time
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Contrasting climate sensitivities in space and time
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The goal: develop theory to explain
“surprising” dynamics and patterns—and

predict them

1. Background: Community-climate
indices and disequilibrium
2. A dynamic, predictive model
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Can the solution really depend on a single-number
summary of the community?

Species richness

Species diversity indices
Functional diversity indices
Phylogenetic diversity
indices



Community climate indices
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Community climate indices
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Community climate indices are informative
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The ecological acclimation framework
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The goal: develop theory to explain
“surprising” dynamics and patterns—and

predict them

2. A dynamic, predictive model

Climate

Ecological
acclimation

Climate
sensitivity

Effect of
community-
climate
disequilibrium

Community Ecosystem
Composition Function



How can we simply describe ecological acclimation?
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We can think of a community as a thermometer
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We can think of a community as a thermometer
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Ecological lags cause community-climate disequilibrium
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Ecological lags cause community-climate disequilibrium

Newton’s Law of Cooling
Harper (1912)
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Ecological lags cause community-climate disequilibrium
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Ecological lags cause community-climate disequilibrium
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Disequilibrium in structure affects ecosystem function
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Disequilibrium may cause transient losses of function
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Common classes of models in ecology

Mathematical Statistical models Simulation
models models
T Exploration Experiments in silico
eory Inference

Prediction
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A simulation test
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A simulation test
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The “acclimation” model makes better forecasts than a time series model
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Conclusions

Community-climate indices are useful for
understanding ecosystem functioning

To forecast climate change impacts on
function, we need to quantify the rate of
ecological acclimation (A) and the effect of
disequilibrium on function (y)

We may have to choose between
conserving historical composition and
maintaining ecosystem function
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Climate

Ecosystem
Function
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