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Estimates of carbon emissions from
deforestation are highly uncertain

1980°’s (PgC/yr) | 1990’s (PgC/yr) Spatial Method for Method for
coverage area carbon flux
Houghton 2.0 2.2 Global, 9 FAO and Bookkeeping
(2003) regions inventories
Fearnside 2.4 Pan-tropic, 6 FAO and Bookkeeping
(2000) regions inventories
McGuire et al 0.9-1.6 Global Cropland Ecosystem models
(2001) change
DeFries at al 0.6 (0.3-0.8) 0.9 (0.5-1.4) Pan-tropics AVHRR Bookkeeping
(2002)
= etal 11+03 Pan-tropics, Landsat ookkeeping
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MULTIPLE LAND MANAGEMENT TRAJECTORIES

PRIMARY

SECONDARY

MODIS NDVI ‘Cropland Deforestation ‘Not in Production

0 August 2000 | | Pasture Deforestation Non-forest Cover Types

(from Morton et al, 200




FATE OF Forest—Not in Pr;)duction
DEFORESTATION L
IN MATO GROSSO

2001 '04 Cerrado—Crop

5,770 km? Forest—Pasture
Forest—Crop 23,463 km?

4,670-5,463 km?2
Pasture—Crop
5,930 km?

Forest—Small (<25ha)
5,562 km?2

Small (=25 ha)
Pasture yr 2+

s
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Brazilian Reais (R$) per 60 kg Soy

Pasture yr 1
Not in Production
Crop yr 2+
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Year of Deforestation (MOI‘tOH et al., PNAS, 2006)




MODEL APPROACH TO ESTIMATE CARBON
EMISSIONS FROM DEFORESTATION

Monthly NPP,
respiration, fire

Land cover

transitions maps: -
deforestation and fate €miss1ons
combustion completeness

timing of fires DECAF:

burn area for pasture fires
D NPP

Biomass
Other inputs: respiration

Monthly 250m NDVI, fire emissions :
temp Stratify

ppt emissions by
solar radiation transition types

% tree cover
Compare interannual

Validate biomass variability with
with plot data emissions from coarse

resolution estimates
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A=burned area

E=combustion completeness
M=mortality rate
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F=fuelwood




Combustion completeness as
function of land management

BURNING
TRAJECTORIES IN
DECAF:

Pasture management
Savanna to cropland

Forest to cropland
Forest to pasture
Forest to regrowth

Characteristic sequence
of times of burning over
multiple years for
trajectories from MODIS
active fire

FOREST TO CROPLAND




Conversion Fire Examples

2002 Deforestation  ogp3 Years of Woody

2,500 ha, 79 fire 35 detections | Burning 2001-2005
detections
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MEAN BIOMASS FROM PLOT LOCATIONS

COMPARISON OF DECAF molst forest
BIOMASS ESTIMATES (n=e7)
WITH RADAM PLOT DATA I

forest (n=43)

savanna
(n=5)

BIOMASS ESTIMATES FROM PLOT LOCATIONS
AND DECAF woodland
400 (n=46)
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COMPARISON WITH OTHER SPATIAL BIOMASS ESTIMATES
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What is contrlbutlon from multlple years of burnmg

Preliminary DECAF runs
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What is contribution from multiple years of
burning after initial deforestation?

ANNUAL EMISSIONS FROM DEFORESTATION AND MAINTENANCE
FIRES

200

o CARRYOVER
m NO CARRYOVER

I I i I I ,_|

2001 2002 2003 2004 2005 2006




KmA2 x 1074

What are contributions of different land
management trajectories to emissions relative to

Area affected by trajectory type

O pasture maintenance
B savanna to cropland
O forest to cropland

O forest to pasture
m forest to regrowth

kLR

2001 2002 2003 2004 2005 2006

Percent contribution of trajectories
by area for 2001-04

m3.78

area?

Annual emissions by trajectory type

B pasture maintenance |
® savanna to cropland |

O forest to cropland

O forest to pasture
m forest to regrowth
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@ pasture maintenance
B savanna to cropland
O forest to cropland

O forest to pasture

m forest to regrowth
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Percent contribution of trajectories
to emissions for 2001-04

m524
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How important is respiration
relative to fire emissions?

[ ] Combusted
[ 1 Remaining (Future Rh)
[ Rh

Forest -> Cropland

Forest -> Pasture

100 200 300
Total biomass at start fire (Mg DM ha'1)




How to scale approach for estimating emissions across entire basin?

DECAF AGGREGATED TO ONE DEGREE AND GLOBAL FIRE
EMISSIONS DATA (GFED) FOR MATO GROSSO
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Year of Deforestation

GFED from - and J. Collatz (for 2005 Morton et al., 2006




~ What we have learned so far

" Carryover from multiple years of burning after initial
deforestation important component (up to 35%) J

Emissions from pasture maintenance fires low
relative to area but significant (51% of area burned,
12% of emissions)

Post-deforestation management makes a difference:

- combustion completeness
- secondary transition to cropland ~10% of emissions

Respiration ~1/5 of fire emissions

Scaling to larger area needs to incorporate spatial
heterogeneity of biomass and management
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—— Coarse fuels

—— Fine fuels
—— Bole extraction
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