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Airborne remote sensing is increasingly recognized as an outstanding data source for
high-fidelity mapping of carbon stocks at regional scales. A tree-centric approach to carbon
mapping is developed, based on identifying individual tree crowns (ITCs) from the LiDAR
point cloud and identifying species from airborne hyperspectral data by machine learning.
Using examples from coniferous forest in the Italian Alps, deciduous woodland in Britain,
and lowland tropical forest in Borneo, the tree-centric approach is shown to deliver precise
estimates of individual tree biomass and forest stocks. ITC delineation approaches based

on canopy height models fail to detect subcanopy trees, and a small correction needs to be
made to accommodate these in carbon maps. However, new graph cut approaches using the
entire point cloud can detect individuals beneath the main canopy, provided the LiDAR point
cloud s sufficiently dense. An advantage of the tree-centric approach over existing plot-level
methods is that it is founded on the same principles as field-based inventory approaches,
making it intuitive and transparent to use.
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