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• This project will evaluate new technology (high res olution digital 
imagery and airborne LiDAR) in the production of a “21st century 
forest inventory”

• Project will strive toward semi- and fully automated  stand level 
and tree level attribution of the forest inventory polygons with 
combined LiDAR and high-resolution imagery.

• Acquired imagery LiDAR (Light Detection and Ranging  Radar) for:
– Petawawa Research forest
– Swan Lake Forest Reserve (Leaf-on & Leaf-off)
– Kawartha Highlands Signature Site
– Growth and Yield research Sites around North Bay
– Samuel de Champlain Provincial Park
– Stringer and Mykis Lake Watersheds
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Imagery

� 400 mega pixel camera

� 24 bit colour

� 12 bit N-IR

� 10,000 ft –33cm pixel resolution

� geo referencing at the pixel level 

LiDAR –multi-return intensity capture 

–2 returns

- 0.49 pts /m 2 (10,000’)

- 3.39 pts /m 2 (2,000’)

This project is funded through the Enhanced Forest Productivity Science Project Fund. Thank you to the  following project partners:

For more information please go to: www.enhancedinventory.ca
or contact Murray Woods (murray.woods@Ontario.ca ) o r John Pineau (John@canadianecology.ca)

Laboratory for Remote Sensing of Earth and Environmental Systems
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Creating a canopy height model (CHM)

From St-Onge, B., Treitz, P., Wulder, M.,  Kurtz,  W. , Gi llis, 
M. 2004. Retrospective mapping of structural and 
biomass changes in fores t ecosystems us ing 
photogrammetry and laser altimetry, Amercian 
Geophys ical  Union/Canadian Geophysica l Union Joint 
Assembly, Montreal , May 17-21. From St-Onge, B., Treitz, P., Wulder, M., Kurtz, W. , Gillis, 

M. 2004. Retrospective mapping of structural and 
biomass changes in forest ecosystems using 
photogrammetryand laser altimetry, Amercian
Geophysical Union/Canadian Geophysical Union Joint 
Assembly, Montreal, May 17-21.

LiDAR produces two digital elevation models

(1) Digital Surface Model (DSM) (tree tops)

(2) Digital Elevation Model (DEM) (Bare earth)

Canopy Height Model (CHM) = DSM - DEM

Height Estimation

LiDAR intensities have the 
ability to contribute to the 
estimation of stand density, 
stand basal area, stand 
volume (biomass), tree 
height, crown diameter and 
the prediction of Dbh
(distribution) LiDAR at 3.2 points/m 2

RGB –

33cm

NIR – 33cm

Species identification 
based on high 
resolution imagery

Open forested areas, saturated areas, trees in the shade, 
over/under broken crowns, non-treed vegetated areas , …

Individual Tree Classification

Imagery Based ITCLiDAR Based ITC

Image from Sorin Popescu - TreeVaw Image from Francois Gougeon

•Supporting enhanced

•road/skid trail layout

•Stream/wetland prediction

•Landform - Ecological 
Mapping

•Silvicultural investment
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Components of an Enhanced Forest Inventory

•High resolution Digital Elevation Model

Stream & Wetland PredictionRoad/skid trail layout

Landform and Ecological Mapping

Landbase Aspect providing 
direction for Silvicultural 
Investment


