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Linking remotely sensed optical diversity to genetic,
phylogenetic and functional diversity to predict ecosystem
processes

...starting with plants, the base of primary productivity,
and linking to other trophic levels
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Plant chemistry and structure
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Reflectance
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30-year Biodiversity Experiment at
Cedar Creek




value

2000

1500

1000

300

i/ Mo Meon Bt

500 800 700 800 900
Wavelength



Productivity (NDVI)
varies with species richness over time

Some unpublished data are
not shown
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30-year Biodiversity Experiment at
Cedar Creek
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Some functional traits vary with

vegetation diversity more than others
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Optical diversity is associated with
vegetation biodiversity
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Some unpublished data are not shown



How well can we detect the phylogenetic
diversity of plants on Earth!?




Shared evolutionary history and niche
conservatism cause traits to be predictable
from phylogeny (to some degree)
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Hipp et al, unpublished

Red oaks
Section Lobatae

N
Na? ¢
S

Q._scytophyiia
Q._crassil oth
Q._crassifolia
Q._palmeri

Intermediate oaks
Section Protobalanus

Live oaks ot
. o g\a%{\t;“%\;\ A\ o ":5
Virentes T EITIR

White oaks -- Section Quercus






% Reflectance

Phylogenetic d

Spectral profile of Oak species by Leaf Habit

istribution of leaf spectra
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Strong phylogenetic signal in spectral data
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Partial Least Squares - Discriminant Analysis
Oak Species Spectra
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Rainfall patterns
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