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Introduction

Research Questions

1. What is the contribution of forest understory 

fire to carbon emissions from Amazonia?

2. What are the most likely future trajectories of 

land use and carbon emissions in Amazonia?



AMAZON SCENARIOS:  Model Components
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Results for the

Business as usual



Business-as-usual



2050 BAU Scenario:

Deforested 2,698,735 km2

Forest 3,320,409 km2

Non-forest 1,497,685 km2

500 km Soares-Filho et al. 200416 Pg C



2050 Governance Scenario:

Deforested 1,655,734 km2

Forest 4,363,410 km2

Non-forest 1,497,685 km2

500 km7 Pg C



What slows deforestation most?
(Percent contribution to difference of 1,000,000 

square kilometers, Business-as-usual vs. 
Governance)
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Transportation Cost Surface 

movie



Logging Model movie



Logging Step 2049, no roads
2050

Business-as-Usual



p(forest fire) = f(canopy height, 
gap fraction, days since rain, 

ignition)

Vapor Pressure Deficit (kPa)
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Big Experiment #1:

Five years of partial 
rainfall exclusion

2 Mg/ha/yr reduction in 
wood production

12 Mg/ha/yr mortality

Drought signal visible with 
Hyperion



PAW determines:

• tree mortality

•Tree growth

•LAI

Plant Available Soil Water (% of max)



Amazon carbon summary

– 100 Pg in Amazon trees

– 0.2-0.3 Pg/yr carbon released through 
deforestation in 1990s; 30% increase in 
2002-2003

– 0.1 Pg/yr net commited carbon emissions 
from DROUGHT in dry years



Big Experiment #2:

100-ha Forest Fire

Fire effects on carbon,

flammability, wildlife

Detecting fire and fire 
scar with MODIS, 
EO-1 Hyperion



Amazon carbon summary

– 100 Pg in Amazon trees

– 0.2-0.3 Pg/yr carbon released through 
deforestation in 1990s; 30% increase in 2002-
2003

– 0.1 Pg/yr net commited carbon emissions from 
DROUGHT in dry years

– 0.2-0.3 Pg/yr committed carbon emissions from 
forest fire in dry years



Big Experiment #2:

Aster:  did not detect 
active fire



Planning to prevent 
“unproductive deforestation”



Nepstad et al. submitted
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Next Steps

• Cattle ranching and smallholder 
economic models

• Integrate land use and ecosystems/fire 
models

• Complete RAMS and COLA (GCM) 
climate runs on two landcover 
scenarios

• Remote detection of forest fire scar and 
active forest fire.


