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Abstract: In tropical regions, forests continue to decrease and degrade due to
human activities such as conversion to agricultural land, illegal/legal logging. The
resulting carbon emission has been recognized as one of the major causes of climate
change. REDD+ (Reducing emissions from deforestation and forest degradation in
developing countries - plus) is the mechanism that gives an incentive for conserving and
enhancing carbon stocks in such forested areas. For successful REDD+ implementation,
accurate estimation of carbon stock is required in national/sub-national scale. It is
widely acknowledged that airborne LIDAR data provide promising estimation for above
ground biomass (AGB). However, methods and applicability are yet to be fully
examined in tropical forests. This study aims to explore the use of airborne LiDAR data
for estimating tree height (Lorey’s mean height: mean height weighted by basal area)
and AGB in tropical rainforest over mountainous terrain in Sabah, Malaysia. Field data
were collected in 50 sample plots which contain a wide range of degradation levels with
different disturbance history. Degradation level (Old growth, Moderately degraded, and
Highly degraded) for each plot was determined through species composition by Chao
dissimilarity index and field observed AGB. Several LiDAR height indices including
quadratic mean canopy height (QMCH) and mean canopy height were derived and
regression analyses were carried out for tree height and AGB estimation. The
performance of the estimation models using extracted indices was studied and the best
model was selected. For the height and the AGB estimation, the model using median
canopy height and mean canopy height resulted in the greatest coefficient of
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determination (R?), respectively. The results from AGB estimation were also compared
with the Landsat-5/TM image classification. In conclusion, it was revealed that the
airborne lidar data were able to produce highly accurate estimation.
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