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REDD is a mechanism to help reduce CO2 emissions
from LULCC and to preserve the existing forest carbon stock

• Emissions from fossil fuels (~75% annual CO2 emissions)
• Emissions from LULCC (~25% annual CO2 emissions)
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1. Pan-tropical mapping (MODIS)
(500 m resolution)

2- Local maps for communities (SPOT 5)
(20-50 m resolution)
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Production of national carbon maps for improved 
forest management including REDD

The tree model explained 82% of the variance in above-
ground biomass density, with a root mean square error 
(RMSE) of 25 tC/ha to 227 tC/ha  (Baccini et al, 2008 ERL)



Develop statistical models to integrate field measurements 
with SPOT data sets for biomass mapping

Investigating sensitivity of SPOT5 
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• Identify key country partners to help build
capacity for carbon mapping

• Outreach to existing RS / forestry groups and 
invite them to be part of a carbon network

• Series of RS / Foresty workshops in
S.America, Africa, SE Asia 2008-2010
Uganda (2008), Brazil (2009), Vietnam (2009)
Others to follow..

• Visiting scholars hosted at WHRC
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Budongo Forest
Reserve
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Color Composite SPOT 5 (2.5 m)
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Variables collected:
Tree DBH (>10 cm)
Vegetation type
Topography
Soil Characterization
Canopy cover
Canopy tree height
Understory type

Chave 2005  
AllometryField plot database
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SPOT 5 with 
Field plots



SPOT 5 with 
Field plots

Biomass based on
Chave dry & moist equations

Biomass based on
Chave dry equation
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Map 2Map1 

Map1
r:0.9 RMSE: 
25 MgC/ha

Map 2
r:.89 RMSE
12.5 MgC/ha



SPOT 5 with Field plots

Biomass based on
Chave dry & moist equations

Biomass based on
Chave dry only equation
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Map1
r:0.9 RMSE: 
25 MgC/ha

Map 2
r:.89 RMSE
12.5 MgC/ha
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Combination of multi-date scenes from SPOT5

Investigate 20m SPOT imagery

Augment field data with Lidar based biomass 
predictions to better parameterize statistical models

Use SPOT based results and scale up to MODIS 
resolution for large area mapping
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Improve collaboration between the RS and forest
inventory communities

Build capacity in tropical countries for carbon
monitoring, combining RS and field
measurements (historically very expensive) 

Insure coordination of carbon measurements for 
REDD monitoring, reporting & verification (MRV)
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