Amazon Scenarios:
Modeling modeling
Interactions among land
use, climate, and fire

Pl: Dan Nepstad (WHRC) (http://whrc.org)

Co-Pls & Collaborators: Robert Kaufmann (BU), Paulo
Moutinho, Ane Alencar (IPAM), Britaldo Soares (UFMG), Carlos
Nobre (INPE/CPTEC), Carlos Klink, Heloisa Miranda (UnB),
Pedro Silva Dias (USP), Eustaquio Reis (IPEA)

University of Maryland ﬁ‘li nnb

January 20 2004 IPAM ~ INSTITUTO DE PESQUI?A

©
The Woods Hole

AMBIENTAL DA AMAZONIA
Research Center




Fire Types

Intentional

Accidental

Cleared Areas

40,000-
80,000 km2

Forest



Question 1:

e \What I1s the contribution of forest
understory fires to C emissions?

-Ire as a fcn of land use, climate,
andscape features

~orest recovery following fire

— Conditions that lead to new stable

vegetation (savannization)



Question 2:

e What are the most likely trajectories of
land use and C emission?

— Socio-economic variables that determine
desirability of landscape units and likelihood
of conversion

— Influence of infra-structure, nat’l economy,
Int’l economy

— Interactions between land use change and
climate



AMAZON SCENARIOS: Model Components
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The Four Drivers of Land Use Change:
Where: Potential rent of every pixel
"How much: Econometric model| of census data
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Business as usual scenario
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Climate Models: GCM (COLA,
CPTEC, C Nobre), RAMS (R Avissar, P
Silva Dias)

The Vegetation Breeze
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Defining the limits of drought tolerance:
A throughfall exclusion experiment

With: P Moutinho, D Ray, G Cardinot, I Tohver, M Dias Filho,
M Nascimento, L Solorzano, E Davidson
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EO-1 Hyperion detection of canopy drought stress
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effects:
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Canopy thinning only after severe soill
moisture depletion
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in four

1000 experimental fires

With: D Ray, E Mendoza, F Brown, P Moutinho, B Guerreiros



Vapor pressure deficit is best predictor of fire
spread
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Litter moisture content also good predictor
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Flammability threshold
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Soil Profiles

Scaling up: Estimating
soil water across the
Basin

D. Nepstad, P Lefebvre,U Lopes, J
Tomasella, A Alencar, et al. In press.
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Next Steps Iin Ecology Model:

ePhysiologically-based ecosystem
model (CARLUC, with R Houghton
& A Hirsch) (carbon pools)

Gap model (forest structure)



Santarem-Cuiaba Highway
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Conclusions:

Drought-induced C
emissions>=land use change

emissions

Remote detection of canopy
drought status & productivity
Forest flammability = f(canopy
ht, LAIl, days since rain)
Important role for maps of
canopy gap fraction

Large demand for simulations of
land use scenarios
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