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Satellite-derived L-band SAR data collected by the JERS-1 and ALOS PALSAR instruments in the 

mid-1990s and 2007/8 respectively have been compared at four locations in Africa to detect 

changes in above-ground woody biomass. These are large areas (5000 – 15000 km2) covering a 

mosaic of forest and savanna including and surrounding the Mbam Djerem National Park in central 

Cameroon, Lopé National Park in Gabon, Budongo Forest in Uganda, and the miombo woodlands 

of central Mozambique. Tree structure and composition from a number of plots and transects were 

collected for all sites in 2007/8, close in time to the ALOS data acquisition.  Above-ground biomass 

at each plot was calculated for all trees greater than 10 cm DBH (Diameter at 1.3 m height) using 

tropical dry/moist forest allometry. Ground measurements of changes in biomass were possible 

using permanent plots in two of the study areas.  For Budongo historical field data exists for five 

1.86 hectare plots set up in the 1930s, and remeasured at various points since, most recently 1993, 

and for Lopé five 5 km x 20 m transects and c. 200 small plots were first measured in the early- and 

mid- 1990s, and have been remeasured more recently. For the other two sites no historical field data 

existed to calibrate the JERS-1 data, so a novel back-calibration method involving suspected 

unchanged areas was successfully used. 

 

Good relationships between backscatter and woody biomass were found in all four locations, 

despite the marked differences in vegetation type, climate and the wide geographical separation. 

The relationships between woody biomass and backscatter found were site-specific, and showed a 

variable saturation point, always higher for HV (cross-polarised) PALSAR data than the 

corresponding JERS-1 HH data. Both deforestation/degradation of forests and woody encroachment 

of savannas were detected with confidence using this methodology. Comparison with the field data 

and the expert knowledge of the sites allowed a careful analysis of the errors and uncertainties 

involved in the change detection approach. 



IGARSS Abstract Edward Mitchard University of Edinburgh 

 

A rapid increase in biomass was found in much of the woodland/savanna areas of all four locations. 

This woody encroachment appears to be linked to a reduction in fire frequency, putatively caused 

by a reduction in human influences in these areas. Similar changes have also been found in drier 

savannas of Africa, and if this increase is widespread it would have important consequences for 

habitat and species diversity, as well as for the carbon cycle. 
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