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Background 
• Vegetation’s three-dimensional (3-D) structure is a key 

predictor of biodiversity.
• Vegetation vertical structure, often difficult to observe by 

optical remote sensing instruments, is a critical but rarely 
examined component of habitat heterogeneity 
• Most previous studies are limited to relatively small spatial 

extents or focused only on canopy height-related metrics
• The availability of GEDI data provides an opportunity to 

evaluate the importance of habitat vertical structure on 
biodiversity at broad scales. 



Silva at al. 2020 

Research Questions: 
• 1. What are the efficacies of GEDI derived 3-D vegetation 
metrics in explaining biodiversity distribution at continental 
scale?
• 2. How does GEDI derived 3-D vegetation metrics facilitate 
better conservation planning and practices? 



Modeling Global Forest Tree Biodiversity

• The Forest Global Earth Observatory (ForestGEO, n = 74)
• National Ecological Observatory Network (NEON, n = 51 )
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• Tested 15 buffer sizes ranging 
between 1200 m – 6000 m 

• Optimal buffer size at 5600m
• On average global models perform better than stratified models 

in individual climate zones
• Temperate climate models perform better than the rest of climate 

zones 

GEDI tree richness models

Jin Xu, Volker C. Radeloff, Melissa Songer, Kjirsten Coleman, Qiongyu Huang  Modeling Worldwide Tree Biodiversity Using Canopy Structure Metrics from Global Ecosystem Dynamics Investigation 
(GEDI) data (under revision)  



ForestGEO Global Plots NEON Forest Plots in the U.S.



Modeling North American 
breeding bird biodiversity 

Pseudo-R2 for the spatial extent of 39.2 km across 20 guilds, i.e., the full length of the BBS route.

Model results for one species richness index (sRich) and five functional 
diversity indices: functional richness (fRich), evenness (fEve), dispersion 
(fDis), divergence (fDiv), and redundancy (fRed). 

Xu J., Farwell L., Radeloff VC., Luther D., Songer M., Cooper WJ., & Huang, Q. (2024). Avian Diversity Across Guilds in North America versus Vegetation Structure as 
Measured by the Global Ecosystem Dynamics Investigation (GEDI). (Under revision)



Feature importance for the best-performing guild and each diversity index. The 
number indicates the contribution to the overall model performance for each 
feature. 

Xu J., Farwell L., Radeloff VC., Luther D., Songer M., Cooper WJ., & Huang, Q. (2024). Avian Diversity Across Guilds in North America versus Vegetation Structure as 
Measured by the Global Ecosystem Dynamics Investigation (GEDI). (Under revision)

Forest specialist guild, urban guild, and insectivore guilds 
produced the best model to predict individual biodiversity metrics



Silva at al. 2020 

Research Questions: 
• 1. What are the efficacies of GEDI derived 3-D vegetation 
metrics in explaining biodiversity distribution at continental 
scale?
• 2. How does GEDI derived 3-D vegetation metrics facilitate 
better conservation planning and practices? 



Ecoregions with more protection

Ecoregions with less protection

Facilitate better conservation planning and 
practices 
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• Newly funded project: A Remote-
Sensing-Based Bird Friendly Certification 
System for Sustainable Agroforestry

• A web-based application to utilize 
multisensory remote sensing data including 
GEDI to evaluate bird habitat quality in 
coffee growing landscapes in Colombia, 
Peru, and Panama

• Facilitate habitat conservation by making 
Bird-Friendly Certification process more 
accessible
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