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Fire/carbon/climate feedback

ÅHigh uncertainties still persist in 

estimates of global carbon emissions from 

fire: 

Å0.077-13.5 Gt CO2 
(NASA, http://earthobservatory.nasa.gov/Library/GlobalFire/, accessed 

18/11/2008)

Å8.9 Gt CO2
(Van der Werf et al. 2006, Atmospheric Chemistry and Physics)



Fire
Åalters land / atmosphere fluxes of carbon, 

energy and moisture

Åcauses air pollution and threatens human 
health

Åis expected to accelerate under climate 
change scenarios in some biomes

Åcreates a dynamic mosaic of regenerating 
patches (heterogeneity, forest edges)

Åexhibits high spatial and temporal variability

Åis widely used for land management



African temperatures follow the global trend

UNEP GRID, http://www.grida.no/climate/vitalafrica/english/evidence.htm



IPCC Fourth Assessment Report, 2007, WG1, Summary for Policy Makers,

http://www.ipcc.ch/SPM2feb07.pdf

Å For northern Africa, dramatically drier conditions are predicted by 
climate models.

Å For South Africa, during June,July,August, rainfall is predicted to 
decrease as much as 20%.



Biophysical parameters and fire

ÅFuel mass and structure

ÅFuel moisture content

ÅActive fires

ÅBurned area

ÅFire radiative energy



Fuel load: Mapping vegetation biomass 

from radar (SAR) satellites
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Bobiri forest sanctuary and Lake Bosumtwi

(80 m deep impact crater lake)
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Bobiri

Å Low coherence 

over forest

Å Higher coherence 

may indicate 

forest 

disturbance

Å Further work 

with Matieu

Henri (UNITUS)

L-HH coherence

Logging plots



Forest height from SAR interferometry

Thetford Forest, UK
X-band, VV polarisation, single -pass airborne E -SAR data



(a) Digital surface models

(b) Canopy Height Models

Test site: Monks Wood

Balzter et al. (2007) Remote 
Sensing of Environment

Dual-wavelength SAR interferometry



Aboveground forest carbon maps
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Thermal remote sensing of active fires




