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What is PANGEA?
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How vulnerable or 

resilient are tropical 

forest landscapes 

and what are the global

carbon cycle and 

climate implications?
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Characterize and quantify 

heterogeneous tropical 

forest responses to climate 

shifts and land-use changes.

Address calibration, 

validation, and algorithm 

development needs to 

maximize the global utility of 

satellite missions.

Constrain model uncertainty 

of predictions by improving 

process understanding and 

advancing remote sensing data-

model integration.

Develop new capabilities for 

monitoring carbon, 

biodiversity, and agriculture 

using satellite remote sensing 

tools to translate science into 

action. 

Train the next generation of 

scientists and leaders to 

continue this work beyond 

PANGEA.
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PANGEA builds 

on previous 

efforts, 

advancing 

urgently needed 

integration
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PANGEA Science & Applications
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Social-Ecological Systems



Advancing 
process understanding and 
RS data model integration
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Adapted from Fisher & Koven2020 JAMES

ǒ Identify key poorly represented processes and 

regions within the PANGEA domain that drive 

uncertainty in existing models. 

ǒDevelop activities to maximize the representativeness 

of PANGEA landscapes. 

ǒSynthesize and scale measurements from landscapes 

to the Core and Extended PANGEA domains using 

remote sensing and modeling. 

ǒ Implement new processes and techniques &  

improve existing ones that leverage remote sensing 

data-model integration.



Data-rich era of satellite Earth observations
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Image credit: K. Dana Chadwick



A new suite of spaceborne sensors
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Martin et al. 2020 RS of Plant Biodiversity Schimel et al 2015 New Phytologist Global Ecosystem Dynamics Investigation (GEDI)

NISAR SWOT

Tables 2 & E-1 

in white paper



Major knowledge & 
data gaps
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CongoFlux video credit: Tom Sibret Figure credit: Alison Hoyt, Clarice Perryman, and Fa Li Figure credit: Schimel et al. 2015 

Saunoiset al. 2024
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A landscape approach

Image credits: CongoFlux, AVIRIS-NG

Intact, logged, degraded, disturbed forests, 

wetlands and peatlands, agroecosystems

Coordinated ground, 

tower, airborne, and 

spaceborne observations



PANGEA - NASA Terrestrial Ecology Field Campaign Scoping Study

A landscape approach

Image credits: CongoFlux, AVIRIS-NG

Intact, logged, degraded, disturbed forests, 

wetlands and peatlands, agroecosystems

Coordinated ground, 

tower, airborne, and 

spaceborne observations



Multi-scale PANGEA domain
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ǒ Baseline: measurements that 

capture the end of the wet and dry 

seasons for 3-6 African and 3-6 

American landscapes. 

ǒ Threshold: measurements that 

capture the end of the wet and dry 

seasons for 2 African and 2 

American landscapes. 

ǒ Descope: measurements that 

capture the end of the wet and dry 

seasons for 2 African landscapes, 

relying on existing data, planned 

missions in the American tropics, 

and commercial data-buys. 
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Partners | Collaborators

organizations engaged

U.S. institutions 

across 30 states

letters of support

396

110

60



Co-Production & Community Engagement
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PANGEAôs 3 pillars

1.Science: Advance scientific understanding of heterogeneous 

land-use and climate change dynamics in the tropics. 

2.Training: Train the next generation of researchers to lead these 

scientific efforts. 

3.Pathways to Action: Improve capabilities for monitoring carbon, 

biodiversity, and agriculture using satellite remote sensing. 
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Building the foundation for PANGEA

1.NASA decision in 2025 ïitôs complicatedé

2.Emerging activities in line with PANGEA are starting to 

lay the foundations

3.A decade of science, collaboration, training, user and 

community engagement, and applied outcomes ahead!



A new approach to forest restoration

School for 

Indigenous and Local 

Knowledge
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Thank you!
Muito obrigado(a)!

Merci beaucoup!

¡Muchas gracias!

Terima kasih banyak!

Elsa Ordway

elsaordway@ucla.edu

PANGEA Website
www.tropicalforestscoping.com

White Paper on our website 

(English, French, Indonesian, Portuguese, Spanish)
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PANGEAôs Earth Science to Action approach

Long Term Carbon Sequestration



Going beyond Greenness
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Chadwick & Asner 2016

Canopy Functional TraitsŬand ɓDiversity

Féret& Asner 2014

CH4 Emissions

Image Credit: NASA/JPL-Caltech



Knowledge and data gaps are greatest 
in Congo Basin tropical forests
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Livingstone 2024 Science White et al. 2021 Nature


