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Biodiversity-Productivity Relationship
Plant diversity as indicator for ecosystem health, stability and functioning
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How do we measure Biodiversity?
Remote Sensing of Plant Functional Traits

“Just going for
species numbers
doesn’t allow
us to harness all

this incredibly
rich information

| of how the real

« world operates.”
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biodiversity
revolution

Ecologists are increasingly looking at traits — rather - -
than species — to the health Sy
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Methods to Measure Traits
Imaging Spectroscopy and Laser Scanning
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Test Case in Switzerland
Small-Scale Airborne Data at Individual Tree Level



Canopy Morphological Traits
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Leaf Physiological Traits
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Continuous Diversity Mapping
From Traits to Diversity

Moving-Window Radius
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Continuous Diversity Mapping
From Traits to Diversity
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Functional Diversity Measures
Analyzing the Trait Space
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Functional Diversity Measures
Analyzing the Trait Space
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Physiological Diversity

Morphological Diversity
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Scale Dependence of Diversity
Diversity-Area Relationship
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From Diversity to Functioning
Informing an Ecosystem Model with Remote Sensing Data

« Composition, Structure, Phenology
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Predicting Carbon Uptake

RS Data to Improve Model Predictions in ED2 Fluxtower
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California GPP Prediction

Critical Zone Observatory Flux Towers

—— Flux Tower —— Ground-based Composition —— HysplIRI-based Composition— — — Potential Vegetation
GPP

June 2013 acquisition (Bogan et al., in revision)
RGB 830/647/550nm = :

0.3{a)

A A \

0.2y R A O

RS (W ‘\ )

01tay \ / \/ -
[ - ]

! I

0 7 f ; 1
2009 2010 2011 2012 2013 2014

SJER
GPP (kg/mzlmonth)

0.3t¢)

0.2

[ BACKGROUND [ HIGHPINE [l WESTERNHDWD
I CEDARFIR I OAK I WESTERNPINE
[ GRASS [T SHRUB

o1 737km?

(11 km x 67 km) box

Soaproot
GPP (kg/mzlmonth)

0
2009 2010 2011 2012 2013 2014

. ultivated Crops
= Z 3 il < i) Woody Wetlands
é 0.3 CZO ﬂUX tower O 3 : : f ~ i A |17 95 Emergent Herbaceous Wetlands
S (E 0.2 SIteS Alasvksonly
(] .
2 Soi SJER (Oak/Pine woodland)
& ~ ‘ Soaproot (Ponderosa pine)
2009 2010 2011 2012 2013 2014 P301 (Mixed conifer)
= Shorthair (High pine)
. £ 03[9
= o
© £ . .
% NE 021 1, Lo !
(] A ” . .
2 241 A0 Al (Antonarakis et al., in prep.)
B NVAVAVWAN
[CIE 'y
2009 2010 2011 2012 2013 2014 21 jpl.nasa.gov

Courtesy: Paul Moorcroft



California GPP Prediction
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Conclusion

« Diversity mapping based on plant functional traits
— Which traits are most relevant and how much of total diversity can be explained?

. Community-scale measurements from space
— Airborne campaigns for scaling between in-situ and spaceborne measurements

« Link diversity patterns to ecosystem stability and productivity
— Global biodiversity observatory

* Integration with ecosystem models

— Wall-to-wall functional traits and trait diversity can help to improve modeling and predicting
energy, water and carbon fluxes

23 jpl.nasa.gov



DlverS|ty mapping based on plant
functional traits

Which traits are most relevant.and how much of
total diversity can be explained?

Community-scale measurements
from space

Airborne campaigns for scaling between in-situ
and spaceborne measurements

Link diversity patterns to ecosystem
stability and productivity

Global biodiversity observatory

Integration with ecosystem models

Wall-to-wall functional traits and trait diversity
can help to improve modeling and predicting
energy, water and carbon fluxes
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Scale Dependence of Diversity
Changing Grain and Extent

« Correlation to fine spatial grain, for...
...morphological richness ...physiological richness
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Inter/intra-annual

Diurnal

From Diversity to Functioning
Informing an Ecosystem Model with Remote Sensing Data

« Meteorological Drivers
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