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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 landuse 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,

~NOC biodiversity, and agriculture
using satellite remote sensing
tools to translate science into
action.

) s Train the next generation of

8 N NG AR, o) S A e N ,,'\,L:.\ o,/ & - scientists and leaders to
continue this work beyond
PANGEA.
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Predicting forest
responses to change
(ground & modeling)

Spatial scale
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PANGEA Science & Applications

Carbon Stocks & Fluxes

Mitigation
» CO,, CH,, lateral flows

* Long-term carbon sequestration
stability

Biodiversity

* Pattern and process

Biogeochemical
Cycles

Conservation
 Biodiversity

Variability i conservation
« Multi-decadal trends Climate » Restoration
* Extreme events Feedbacks &

Interactions .
Adaptation

* Disaster alerts
and response

Disturbances

» Deforestation,
degradation, fire,
drought, storms

Disturbance
Dynamics

Biodiversity Management

* Bioeconomies

Human Dimensions

* Integration with
IEK, LEK, and TEK

 Sustainable agriculture
and supply-chain
traceability

Modeling &

. Data Synthesis
Land-Atmosphere Interactions

* Rainfall recycling

PATTERN — PROCESS - PREDICTIONS
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Social- Ecologlcal Systems

POLITICAL AND ECONOMIC CONDITIONS

World Views Social Socializing the Pixel
subsystem

Itor vernance, i , uxiliary data
Territory Governance, Policy Markets Auxiliary dat
Cultural norms and values (ELSggE\”Cettzr)qu

Commun ity ex. Infrastructure development, agricultural
expansion, Indigenous land management

Individual
In-situ

ex. Drought, fire, extreme heat, deforestation Drone

Ecosystem Function, Ecosystem
Structure, Biodiversity

Models
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Proximat
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S99 Burkpepyl

Organism

SCALE

Community Airborne

Ecosystem Spaceborne

Ecological
Earth System SUbsyStem Pixelizing the Social

BIOGEOCHEMICAL AND CLIMATIC CONDITIONS

Maw
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Advancin 0 The Evolution of Land Surface Modeling P Canopies

Plant Functicnal Types

process understanding and o

O«

O«

O«

O«

5 R S RRTIT o ) GRS, e S SRS . Wl SR

Soll Blogeochemistry = Nutrlents

RS data model integration

Crops Irrigation

Identify keypoorly representedprocesses and
regions within the PANGEA domain that drive f -~
uncertainty in existing models. [y .

Develop activities to maximize the representativeness mw -

of PANGEA landscapes. B U
Synthesize and scale measurements from landscape: Lﬂ‘e'ﬂ:_:‘::
to the Core and Extended PANGEA domains using Groundwater
Lakes, Rivers, Wetlands

remote SenSIng and mOdeIIng Stomatal Conductance
Soll Molature

Implement new processes and techniques & G

e\ p X NGET

1970s 1980s 1990s 2000s 2010s 2020s and beyond

Improve existing ones that leverage remote sensing
data-model integration.
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Data-rich era of satellite Earth
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Wetland

Major knowledge & @
data gaps

Saunoiset al. 2024
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Figure credit: Schimel et al. 2015 CongoFlux video credit: Tom Sibret
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A landscape

Intact, logged, degraded, disturbed forests,
wetlands and peatlands, agroecosystems

Coordinated ground,

tower, airborne, and
spaceborne observations
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temporal scale

AP LTRSS ¢ s TS

PANGEA NASA Terrestrlal Ecology Field Campaign Scoping Study

B SR b

millennia

(surface-atmosphere
feedbacks)

centuries
decades

A.K.
{

months
weeks

canopy traits
days

(gas exchange) |

hours
minutes
seconds

leaf traits @

(photosynthetic
regulation)

| 1Y
. vegetation types ;.
. (stand fluxes)

dm-100m

spatial scale

TR J 5 .




he 5:4

A landscape approach

Intact, logged, degraded, disturbed forests,
wetlands and peatlands, agroecosystems

Satellite Atmospheric E
Hydro-Meteorology

exchange

Fire & Aerosols Airborne

Land Cover and

Biodiversity &
Land Use Change

Structure
> Science &
Applications w )
. ovegroun
Coordinated ground, iater S biomass
tower, airborne, and SUGSSNNNNESSIE  flxes

spaceborne observations - AL o nsils Ecosystem

services
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0 Baseline: measurements that
capture the end of the wet and dry
seasons for 36 African and 36
American landscapes.

0 Threshold: measurements that
capture the end of the wet and dry
seasons for 2 African and 2

: f : American landscapes.

Lowland moist tropics Extended Domain 0 Descope: measurements that
Highliand moist tropics - _ capturethe end of the wet anddry
B Dominantly hydromorphic soils Core Domain — Descope for 2 Affi land
B Water bodies seasons for rican landscapes,
relying on existing data, planned
missions in the American tropics,
and commercial databuys

Core Domain — Baseline, Threshold
- = Extended Domain
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organizations engaged

396
110

U.S. institutions
across 30 states

letters of support
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pXnceR 800 +

people engaged

PANGEA- NASA Terrestrial Ecology Field Campaign Scoping Study

R AT EEDETYEE: . .. EAmTIEmmmETT T OW GEAEET y NERRTI, P T T SRR, N 7 PP ESMAEE T TH /YR A O NSO g - TEEEEEE O OPWUUSaT




PANGEAGs 3 pill a

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 decisionin 202571 t 6s compl i catede

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!
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: Sct;g_g‘[ for
Indigenous and Local
Knowledge < A new approach to forest restoration

* PROJECT




PANGEA Website
www.tropicalforestscoping.com Th an k yo u I

White Paper on our website

(English, French, Indonesian, Portuguese, Spanish) Muito Obrigado(a)!
Merci beaucoup!
iMuchas gracias!

Terima kasih banyak!

Elsa Ordway
elsaordway@ucla.edu
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PANGEAOs Earth

Level 1 Level 4
. Level 2 I‘evel 3 . . * High Ambition Coalition working to conserve 30% of the
CO I I d bO rative Ad vancin g p u bl IC planet by 2030, focusing on landscape connectivity

Data Supporting
d ata a naIysis s ) kn0W|edge & * Tropical forest biodiversity maps integrated
collection deC|5|0n‘mak|ng understanding into the Ecosystem Atlas

* Algorithms to map and scale biodiversity, including
species distribution, abundance, & functional traits

* NASA EMIT & NISAR data & PANGEA VSWIR, lidar & SAR data
* Ground-based eDNA, animal movement, leaf trait data

* Jurisdictional land management decisions to mitigate
climate change through land-based GHGe reductions ka3 Biodiversity Conservation

* Strengthening capacity for forest carbon monitoring Iy,
* Support platform for easy access to data product

* Incentivizing sustainable supply chains & raising

* Pan-tropical carbon stocks and flux estimates N _ awareness through import restrictions

* Pan-tropical long-term carbon sequestration analyses S W » Helping farmers access and understand Earth Observation
S, s and biophysical data to improve ag. productivity N,

* NASA GEDI, EMIT, NISAR & PANGEA VSWIR, lidar, SAR : £ Mapping of land siss ad lond coves: cop bipes op
- = yields, agroforestry systems and yields in the tropics
* Ground plot & tower data, process understanding & models

* NASA EMIT & NISAR data & PANGEA VSWIR & SAR data
* Ground-based farm boundaries, crop type, yield data

Sustainable Agriculture
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ng beyond Greenness

Canopy Functional Traits CH, Emissions

Image Credit: NASA/JRCaltech
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Knowledge and data gaps are greatest
In Congo Basin tropical forests

Livingstone 2024Science White et al. 202Wature
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