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EXECUTIVE SUMMARY 

 

The current mountain pine beetle (Dendroctonus ponderosae Hopkins) infestation in British Columbia is 

the largest in recorded history and has caused unprecedented damage to the lodgepole pine (Pinus contorta 

Dougl. var. latifolia Engelm.) forests of the interior of the Province. During the early years after attack, 

changes to overall crown structure are relatively minor, due to low needle loss, however within several 

years, needle-loss can be substantial even at the stand-level. This can have a significant effect on snow-

hydrology due to the canopy’s role in interception and accumulation, and its impacts on radiation 

transmission, wind speed, and the overall snow melt energy balance.  In this research we assess the 

capacity of Light Detection and Ranging (LiDAR), analysed with high spatial resolution digital camera 

imagery, to assess changes in forest cover and structure due to beetle infestation at both the individual tree 

and stand-level.  

 

Results indicate that the density of LiDAR returns from tree crowns is highly affected by the later health 

status of the tree with a larger number of returns from green and early attack phases and a significantly 

smaller number of returns from grey attack crowns (tested using a Post hoc Kolmogorov-Smirnov tests p < 

0.05). At the stand level, a number of significant relationships exist between plot-level indicators of 

infestation, and LiDAR-derived structural metrics, in particular with vegetation cover (r
2 
= 0.76, p < 

0.001). The total number and vertical distribution of return from vegetation in green, red-attacked, and 

grey-attacked pines stands were distinct.  The correlation between LiDAR-derived canopy metrics and 

indicators of snow accumulation and ablation was also examined across a range of sites in the interior of 

British Columbia.  A LiDAR-derived forest cover parameter was the most significant predictor of peak 

snow accumulation (r
2
 = 0.70, p < 0.001) and maximum snow ablation rate (r

2
 = 0.59, p < 0.01).  

Improving our ability to quantify changes in forest structure at large scales will assist in developing more 

robust models of watershed processes. 

 

The conclusions of this research is that combining the structure information derived from LiDAR 

technology, with assessment of heath status from aerial imagery, provides unique quantitative data that may 

be used to map lodgepole pine stands according to structural attributes that are relevant to both 

silviculturalists and hydrologists.   

 

 


