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Humans are causing pervasive declines in biodiversity.

We need monitoring to understand and act on 
biodiversity change
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Global Imaging 
Spectroscopy 
and Thermal Imaging

Monitoring Biodiversity 
from Space

Global LiDAR & RADAR

Silva et al. (2021) RSE
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Characterizing the diversity of forest canopy structure using LiDAR

Monitoring Structural Diversity from Space

Credit: NASA GEDI Visible Earth
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Schneider, et al. (in review) RSE

<                    1 km                   >

Structural Diversity 
derived from GEDI
• Canopy Height (RH98)
• Vegetation Cover (COV)
• Foliage Height Diversity (FHD)

391 Plots of 1 km2
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Characterizing the diversity of forest canopy structure using LiDAR

Monitoring Structural Diversity from Space

Credit: NASA GEDI Visible Earth
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Schneider, et al. (in review) RSE

Structural Diversity 
derived from GEDI

Sa va nna , 
Woodla nds

Lowla nd Fore sts, 
Fore st-Sa va nna
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Characterizing the diversity of plant foliar traits using imaging spectroscopy

Monitoring Functional Diversity from Space

Credit:

Visible Near-Infrared Shortwave-Infrared
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Characterizing the diversity of plant foliar traits using imaging spectroscopy

Monitoring Functional Diversity from Space Zheng et al. (in preparation);  
Schneider et al. (in preparation)

Leaf Chlorophyll
Light Capture, Growth
R2 = 0.58
NRMSE = 11.6%

Leaf Calcium
Nutrients, Metabolism
R2 = 0.25
NRMSE = 15%

Leaf Mass per Area
Leaf longevity, structure
R2 = 0.71
NRMSE = 13.5%
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Characterizing the diversity of plant foliar traits using imaging spectroscopy

Monitoring Functional Diversity from Space Schneider et al. (in preparation)

Berman, Schneider, et al. 
(in prep)
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RECOMMENDATIONS

Future work and priorities:
 Sca ling a na lyse s: sca la ble  a pproa che s in spa ce  a nd time  to 

be tte r unde rsta nd dyna mic cha nge s from loca l to g loba l 
sca le s

 Inte gra tion of multip le  se nsors a nd da ta  stre a ms to monitor 
e cosyste m structure , d ive rsity a nd function

 Exte nd to more  comple x trophic inte ra ctions a nd indica tors
of e cosyste m comple xity
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THANK YOU

We are hiring:
 Postdoc: Multispe ctra l Ima ging a nd Ima ging Spe ctroscopy 

of Ecosyste m Spe ctra l Dive rsity a nd Fra gme nta tion
[https:/ / lnkd.in/ dRya yhBQ]

 PhD: Qua ntifying Ecosyste m Structura l Dive rsity a nd 
Fra gme nta tion using LiDAR, RADAR, Structure  from Motion or 
De e p Le a rning [Announce me nt in Ma rch 2025]
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What is the impact of wildfires and drought on plant functional traits and diversity?

Functional Stability and Turnover with Disturbance

Pre-Fire 
[2013-2018]
Post-Fire 
[2013-2018]

Chlorophylls

Nitrogen

LMA

Aspen Fire 2013French Fire 2014

Willow Fire 2015

Functional Diversity
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