Linking remotely sensed optical diversity to genetic,
phylogenetic and functional diversity to predict ecosystem
processes
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Linking plant spectra and spectral diversity to plant function, phylogeny and diversity
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Individual plots Spectral image of a plot Spectra from contrasting
vegetation patches

500 1000 1500 2000 2500

Spectral image of landscape Wavelength

-

——> o spectral diversity

> B spectral diversity

Cavender-Bares et al AJB 2017



éu::’ Spectral diversity
STk p——— = e

/’
|
\
b

/\ T ’\

Canopy «—» Leaf biochemistry «—>  Leaf
structure & physiology phenology

Root physiology, chemistry, structure & phenology

l|—||JI|I|IlI’—L'l 'l—llJllllll|L|L'|

Nutrient cycling, decomposition, enzyme activity

B B EupEpEESE B § I mom B B B B OB OB




Spectral diversity — plant diversity relationship depends
on spatial resolution
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Spectral diversity — plant diversity relationship
factoring out soil fraction (0.75 m2resolution)
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Coefficient of variation (CV)

Coefficient of variation (CV)

RS trait diversity (LMA) — species diversity
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Spectral distance is associated with functional
and phylogenetic distance between species
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Spectral diversity predicts productivity
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Spectral diversity using only local maxima of the
coefficient of variation also predict productivity
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Spectra predict functional traits with high accuracy
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Remote Detection
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Remotely sensed vegetation chemistry predicts root chemistry
PLSR models of vegetation chemistry

Root soluble fraction:
sugars, organic acids and amino acids
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Remotely sensed above ground chemistry
predicts below ground processes
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Vegetation cover was estimated for every 1m? pixel, and averaged per gxg m? plot, by building a

Remotely sensed vegetation cover predicts aboveground plant biomass

and soil microbial biomass belowground
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Remotely sensed vegetation cover predicts fungal and bacterial
diversity and composition

Bacterial composition
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Phylogeny meets Spectra

Evolutionary Spectral
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http://github.com/meireles/spectrolab

Phylogeny meets Spectra

Evolutionary Spectral
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http://github.com/meireles/spectrolab

Spectra detect phylogenetic lineages better than species; spectra are
more informative than traits
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Spectra are phylogenetically conserved EXCEPT in the visible range
associated with pigments for light harvesting and photoprotection

Temperate North America

V4

E [ ]

© —

2 g .

7] P

(&) [ ]

2 o |

& S s -

(_g) _ o% . °

2 8 /-‘ oy

o ©° | | | |
500 1000 1500 2000

Wavelengths

Tropical South America

0.05
I

>
<

Phylogenetic signal K
0.03
| |
‘\/...a
L. P
o.ﬂ'o"'..
e ®

NIMBioS working group



Phylogenetic Signal
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Constrain RS data using species distribution

models -
| ..’;A %{ SN

Place an unknown leaf spectrum within the plant tree of life and
derive the probability that it falls within a given clade

NIMBioS workig group on Remote Sensing of Biodiversity
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