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Methodology Overview:   
 
Integration and correlation of forest cover information, existing sample plot data and 
LiDAR and photography measurements detailing forest structure were derived using 
regression modelling. Plot measurements of forest ecosystem carbon (C) were spatially 
interpolated using forest structural attributes derived from a discrete multi-return LiDAR 
system.  The interpolation was performed in a gridded environment with cell resolutions 
of 20 metres by 20 metres.  Monte Carlo uncertainty analysis was used to describe 
uncertainty in singular model predictions and spatial autocorrelation approximation 
formulae were used to scale the uncertainty in singular predications to uncertainties for 
landscape level predictions.  
 
Models were created to estimate total biomass C, large tree C, small tree C, herb C and 
woody debris C.  Although the LiDAR data was not able to develop quality models to 
describe shrub C and woody debris C, models were developed to describe total biomass 
C, large tree C, small tree C, and herb C with r2 values of 0.792, 0.782, 0.361 and 0.749 
respectively.  The small tree and herb C models were also tested for their efficacy at 
describing the relevant stocks whether underneath overstory vegetation or not and the 
difference in r2 values was negligible, indicating no effect of overstory vegetation on 
model accuracy. 
 
Project Scope and Regional Applicability: 
 
This project focuses on evaluating the use of the two remote sensing systems in the 
context of measuring three forest values: understory conifer vegetation, timber volume, 
and carbon stocks. This study uses airborne LiDAR data (Aug., 2006) and large scale 
digital photography (Oct., 2006) for a ~1250 ha section of the Aleza Lake Research 
Forest (ALRF). This area is located 60 km east of Prince George, BC within the SBS wk1 
biogeoclimatic zone dominated primarily by mixed spruce/sub-alpine fir forests with 
scattered hemlock, interior Douglas fir, and paper birch. This site was specifically located 
for its:  
 



1) topographic and vegetative diversity;  
2) overlap with two sets of recently measured sample plots - one describing forest carbon 
stocks the other, forest growth and yield;  
4) diversity of management regimes including unharvested old forest,  partial cuts, and 
clearcuts; and  
5) overlap with areas targeted for harvest.  
 
In light of an anticipated shift in timber extraction that focuses on non-pine forest types in 
the Northern Interior forest region, the evaluation of new remote sensing tools in these 
areas provide an important opportunity to examine methods, models and processes for 
improved inventories and resource analyses. The forest resource values examined in this 
project: current timber volume, secondary structure, and carbon, allow for further 
understanding of the strengths and weakness of using remote sensing technologies to 
identify and sustainably manage the increasingly diverse forest resources in the near and 
long-term. 
 
Interim Conclusions: 
 
The capabilities of LiDAR to describe overstory and understory forest C exceeded that of 
optical remote sensing systems, though there is no doubt that the data acquisition costs 
for LiDAR are many orders of magnitude greater and will generally cover much smaller 
areas.  The LiDAR data produced very good results for high biomass areas as well as for 
describing understory vegetation, in both open and closed canopy conditions. The model 
predictions for C stocks within 40 to 60 year old partial cuts were very interesting in that 
these types of stands were outperforming clearcuts on the long-term in terms of C 
sequestration.  The capability of LiDAR to describe understory vegetation could also 
have dramatic impacts for forest inventories.  The capability of LiDAR to describe 
secondary structure, or the quantity of sub-canopy small trees that might serve as a mid-
term timber supply could greatly aid mitigation activities currently underway.  This 
aspect will be explore further in year 2 of the project. 
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