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Status and prospects of the LIDAR-based forest biomass estimation
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Abstract: With the increasing severity of climate change, biomass dynamic monitoring and carbon storage quantitative estimation
have become more and more important. LIDAR (Light Detection And Ranging) can be used as a tool to accurately acquire three
dimensional information of the forests, and usually has a high correlation with the biophysical parameters such as volume and
biomass. It shows a sound application potential of regional biomass continuous mapping and carbon storage estimation. In this paper,
the composition and principle of a typical LiDAR system are introduced; then various methods of biomass extraction and model
fitting from different LIDAR data types are described; especially airborne LiDAR-based biomass estimations at the single tree and
stand level. Finally, the limitation of biomass information extraction is discussed, and the future prospects of LiDAR development,
such as the integration of data from various remote sensors and the most recent LiIDAR hardware innovations, are presented.
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Fig.1. The composition of airborne LiDAR system
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Fig.2. The scanning principle of discrete point clouds
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Table 1. Comparison of the parameters of the discrete LIDAR systems

ZH ALS50-11 (Leica)  Falcon Il (TopoSys)  ALTM 3100EA (Optech)
HAY =X (b BRI B
Rk E S S#% (kHz) 150 125 100

BEE (bits) 8 12 12

WOt (umd 1.064 1.560 1.064

A SR ) AT IR [ 4 9 4

B (2 437.5° [ 28° 5°
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