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Same model describes species biology across
trophic levels including the economic one
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This ecosystem modeling approach is known as
Physiologically Based Demographic Modeling (PBDM)
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Climate models are widely used,
yet no general ecosystem models exist

Global climate models
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PBDMs become a realistic biological layer having
same time/space coverage of driving info layers
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Projected 1.8 °C warming shows a wide range
of effects on grape and its major insect pest

Change in yield (g dry matter per vine) Change in pest (n per vine per year)

Gutierrez et al. 2017, https://doi.org/10.1111/afe.12256
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