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A Comparative Analysis of Satellite-based Approaches for Aboveground Biomass
Estimation in the Brazilian Amazon

Dengsheng Lu, Emilio Moran, Mateus Batistella
The moist tropical forest in the Amazon has been regarded as an important part in global carbon
budget. Deforestation since the 1970s has made it an important carbon source, but the rapid
growth of secondary vegetation may compensate its negative role to a certain degree. In order
to reduce the uncertainty in carbon estimation at regional or global scale, it is critical to timely
provide the carbon spatial distribution with high accuracy. Remotely sensed data have become
the primary source for mapping carbon storage at local or regional scale. Thanks to the NASA
LBA-ECO funded projects (1998 - 2008), we have explored aboveground biomass (AGB)
estimation in the eastern and western Brazilian Amazon with Landsat Thematic Mapper (TM)
images. Different TM spectral responses and textures were examined for improving the AGB
estimation performance. Subpixel information extracted from the spectral mixture analysis of TM
multispectral images was also examined. Entropy was used to analyze the complexity of forest
siand structure and to examine impacts of different stand structures on TM reflectance data. This
research indicates that estimating AGB is still a challenge task, especially for the sites with
complicated biophysical environments. The TM spectral responses arc more suitable for AG8
estimation in the sites with relatively simple forest stand structure than for the sites wilth
complicated forest stand structure. Conversely, textures appear more important than speciral
TESDOnSes i ALD estimalion in ihe sites with complicated forest stand structure. A combinaticon
3 mpiiaas cespunses 410 iexiures improves AGB estimation performance. Using fraction images
perform better for successional vegetaticn AGB estimation than using TM spectral signalures.
However, both modeis based on | M speciral xigﬁausrm and fratuons provided pout peiio 1€
x pEary Torest ALD estimation. i e Compiex swid suu : G asnonaresd fabkgy ;
greatsy reduced reiationships between AGB and T™M reﬁectance or fractlon images. leferent stuﬁy
a i ons gieci ALY eSNMaten perfonmance. More reseairc s
«a1 andd radar data, the use of muitisource gata, and 7=
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seiection of suitabie vanabies and aigontnms for AGB estumation at different scaies. |he AGB
s pnates at 10cal scaie may be used as a reference gata for calibrating or valitaling the modei-
~=sed carbon estimates at regionai or aiobail scaie.
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