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Ecosystem Functions
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҉ Maximum Net Ecosystem Productivity 
(NEPmax)

҉ Photosynthetic capacity (GPPsat)

҉ Carbon Use Efficiency (CUEeco)

҉ Surface conductance (Gsmax)

҉ Water Use Efficiency (WUE)

҉ “Summarized”: Multifunctionality
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Light CO2
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Biodiversity metrics
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҉ Rao’s Q: difference between spectral values in 3x3 pixel windows
(Rocchini et al., 2017, Pacheco-Labrador et al., 2023)

҉ From Sentinel 2 at 20 m

҉ All bands (visible, NIR)

҉ NDVI =
NIR − red

NIR + red

҉ NIRv =
NIR

NDVI
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҉ Rao’s Q: difference between spectral values in 3x3 pixel windows
(Rocchini et al., 2017, Pacheco-Labrador et al., 2023)

Site median
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Global dataset
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Biodiversity – Ecosystem Functions
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Biodiversity –Multifunctionality
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Rao Q: choice of vegetation index
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Summary

҉ Biodiversity generally positively affects ecosystem functions and 
multifunctionality at the ecosystem scale

҉ Spectral heterogeneity (Rao Q) 
can characterize the global B-
EF relationship (NIRv > NDVI)
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➢ Stability of functions

➢ Spatialize approach

Recommendations for usable RS proxies of biodiversity:

1. Integrated ground measurements of functional + structural + 

compositional biodiversity to test RS proxies

2. High spatiotemporal resolution of RS measurements

3. Long timeseries of consistent RS data
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Contact: Ulisse Gomarasca, ugomar@bgc-jena.mpg.de

Outlook

Next steps…
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