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Global Biodiversity Observation 

(credit:NASA/NOAA/GSFC/Suomi NPP/VIIRS/Norman Kuring) 



#globalselfie 



A Climate Example from NOAA GFDL 
Grid Stretching in GFDL Atmosphere Dynamical Core 

 



(from Carnegie Airborne Observatory Image Gallery at http://cao.ciw.edu/?page=images) 

Ecosystem Composition, Function, and Structure 
From Spectral Diversity to Biochemical Diversity to Taxonomic Diversity 



Top Down: Capturing Ecosystem 
Composition, Function, and Structure 

Globally from Space 

HyspIRI: VSWIR Spectrometer and   
Multispectral TIR Imager 20?? 

ICESat-2: Atlas Lidar 2017 

Soil Moisture Active Passive 
(SMAP) Mission 2015 NASA-ISRO Synthetic 

Aperture Radar (NISAR) 
Mission 2020/2021  

 



Fig. 2 Regional subsets of 2000 tree cover and 2000 to 2012 forest loss and gain.(A) 
Paraguay, centered at 21.9°S, 59.8°W; (B) Indonesia, centered at 0.4°S, 101.5°E; (C) the 
United States, centered at 33.8°N, 93.3°W; and (D) Russia, centered at 62.1°N, 123.4°E. 

M C Hansen et al. Science 2013;342:850-853 

Published by AAAS 



Ubiquitous Smallsats 

First of Planet Labs Flock Leaves ISS on 11 February 2014  

(photo by JAXA astronaut Koichi Wakata) 



2006-2007 

Bottom Up: In situ 
Observations  
Expanding—But 
Need Networking   



(Science 346:301-302, 10/17/14)  

Challenge =  Networking Observations 

What would Keeling do? 

(from: https://scripps.ucsd.edu/news/wendy-and-eric-schmidt-award-500000-grant-keeling-curve) 



What Type of Network Do We Need? 

OR 



GEO Biodiversity Observation 
Network (GEO BON) 



Example Essential Biodiversity Variables 
Candidates 

EBV Class EBV Examples 
Genetic composition Population genetic differentiation 

Species populations 
Species distribution 

Population abundance 

Species traits Phenology 

Community composition Taxonomic diversity  

Ecosystem function 
Productivity 

Nutrient retention 

Ecosystem structure 

Habitat structure 

Extent and fragmentation 
Ecosystem composition by functional type 



Global Biodiversity Science-Policy Network 

Assessment  
(IPBES) 

Policy  
(CBD, RAMSAR, CITES, etc.) Observations  

(GEO BON) 

Research  
(Future Earth—We’re Here) 

(slide courtesy of DIVERSITAS/Anne Larigauderie) 

e.g., GEO BON Essential 
Biodiversity Variables (EBVs) 



Let’s Go! 
• We must monitor globally. 
• We have many of the tools we need. 
• But, we need an integrated global plan to network 

observations and models on the status and trends 
of biodiversity. >Future Earth 

• We need regular scaling workshops and projects to 
develop and demonstrate our ability to network 
observations across scales. >Future Earth 

• We need better model interoperability among ecol. 
models & between climate & ecol. models. >F.E. 

• Tempus fugit: Windows of opportunity close quickly 



Thank You 
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