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Using satellite radar to map biomass

Taken from Mayaux et al. 2000. J. Biogeogr. 31: 861-877
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Conclusion:
Radar data can be used to determine 
biomass and detect changes in biomass in 
African savannas, woodlands and lower 
biomass forests.

Net loss of 1300 km2 of 
high-biomass forest 
(> 150 Mg ha-1), from 2700 
km2 in 1996 to 1400 km2 in 
2007, due to degradation 
and deforestation. 
However, in some areas 
savannas and woodlands 
are rapidly increasing in 
biomass.
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Why must we map 
biomass remotely? Why use radar 

satellite data?

How does it perform?

• Monitoring directly using field 
plots very expensive, time 
consuming, and hard to 
independently verify

• Essential to have accurate, 
regularly updated biomass 
maps for conservation, land 
management, carbon balance 
studies, voluntary-sector 
carbon management and 
REDD projects

• The above is only achievable
through satellite-based remote 
mapping and monitoring

• An active sensor: it sends a 
pulse of microwaves and 
detects any radiation scattered 
back to the sensor by the 
roughness of the surface.

• It therefore responds directly 
to biomass, not to leaf 
colour/area like ‘conventional’
satellites, and so has potential 
to be more accurate and 
universally applicable.

• It is not affected by cloud 
cover

• We took 253 plots from 4 sites across 
Africa (Cameroon, Uganda, northern and 
central Mozambique) and compared their 
biomass to cross-polarised radar 
backscatter from the ALOS satellite

r2 = 0.73
p < 0.0001

Cameroon - MDNP
Mozambique - NCCP 
Mozambique - NNR
Uganda - BFR

• There  is a consistent, strong relationship 
between backscatter and biomass in 
African forests and savannas
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