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Acronym Alert!
 ALS = airborne laser scanning
 airborne lidar

 DAP = digital aerial photogrammetry
 image-based point clouds or SGM

 EFI = enhanced forest inventory
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Previous work
 Alberta

2009

 EFI demonstration site
 in Hinton (Hinton Wood Products and West Fraser), completed in 2011

 Wood quality attributes
 van Leeuwen et al. 2011. Forest Ecology and Management, 261: 1467–1478
 Hilker et al. 2013. Forest Science, 59(2): 231–242

TIME

 Validation of EFI outcomes (merchantable volume)
 White et al. 2014. The Forestry Chronicle, 90: 378–385

 Leaf-on versus leaf-off ALS data
 White et al. 2015. Canadian Journal of Forest Research, 45: 1498–1513

 Best Practices Guide for generating forest inventory attributes




White et al. 2013. Information Report FI-X-10.
English: https://cfs.nrcan.gc.ca/publications?id=34887
French: https://cfs.nrcan.gc.ca/publications?id=35375

 Alternative sources of 3D information (DAP)



White et al. 2013. Forests, 4: 518–536
Vastaranta et al. 2013. Canadian Journal of Remote Sensing, 39(5): 382-395

2013
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Previous work (continued)
 British Columbia

2013

 Species
 Tompalski et al. 2014. Forest Ecology and Management, 327: 167–177

 Productivity (site index)


Tompalski et al. 2015. Forest Science, 61: 861–873

 Develop site index models for young stands:


Tompalski et al. 2015. Canadian Journal of Remote Sensing, 41(3): 232–245

TIME

 Augmentation of existing site index values:

 Enriching area-based estimates of volume through tree-level
downscaling
 Tompalski et al. 2015. Forests, 6: 2608-2630

 Alternative sources of 3D information for EFI
 White et al. 2015. Forests, 6: 3704–3732

 Remote Sensing Technologies for Enhancing Forest Inventories:
2015
A Review (White et al. 2016, CJRS)
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Enhanced/refined prediction
 ALS data for strategic-level forest inventory
• Landscape Vegetation Inventory
• intended for strategic forest
management applications
• uses Landsat data for spatial
segmentation/stratification, and manual
interpretation of VHR digital imagery to
get attributes for a sample of segments
• kNN imputation is then used to extend
attributes across landscape to other
similar segments

Source: X. Yuan, 2016

• Objective of this work is to explore how
samples of ALS data can be used in lieu of
photo-interpreted attributes
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Growing the inventory
Objectives:
 Use EFI outputs and increase spatial detail: apply growth
and yield models at sub-stand level (25 m grid cell)
 Optimize yield curve selection: how to select the most
appropriate matching yield curve and project the
attributes
 Dominant height, Lorey’s height, QMD, basal area,
whole stem volume, trees per hectare
Tompalski, P., Coops, N.C., White, J.C., Wulder, M.A. 2016. Enhancing forest growth
and yield predictions with airborne laser scanning data: Increasing spatial detail and
optimizing yield curve selection through template matching. Forests, 2016, 7: 1–20.
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Growing the inventory

•

Generated a yield curve template
database from existing inventory that
consisted of > 1.8 million individual
yield curves!

•

Used EFI rasters to optimize selection
of best yield curve for each 25 m cell

•

Applied G&Y model to each cell using
selected curve to predict a suite of
attributes

•

Constrained by stand-level age and
site index

•

Benefits:
• Improved within-stand detail
• Optimization of yield curve
selection
• Capacity to incorporate spatial
uncertainty into stand-level
estimates
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Expanded applications
 Characterizing streams and
riparian areas
 ALS provide detailed accurate digital
terrain model under forest canopy
 Enables characterization of detailed
stream networks, stream properties
and associated vegetation
characteristics in riparian ecotones
Tompalski P., Coops N.C., White J.C., Wulder M.A., Yuill A.
Characterizing streams and riparian areas with airborne laser scanning
data. In press.
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Expanded applications
 Characterizing streams
and riparian areas
 Generated a detailed stream network

 Characterized stream properties:
 Stream order, width, gradient,
sinuosity, and solar shading
 Stream classification, fish bearing
potential, and riparian management
areas
 Characterized vegetation within
riparian management areas

11

12

Expanded applications
 Detecting and mapping canopy gaps
 Canopy gaps play an important role in
ecological processes in natural forests.
 ALS data have been used to map canopy
gaps and gap dynamics.
 What are the relative capacities of DAP and
ALS data for mapping and characterizing
canopy gaps?
 What are the implications of these differences
for the study of gap dynamics?
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Expanded applications
 Detecting and
mapping canopy gaps
 Preliminary results
comparing canopy gaps
identified using ALS and
DAP
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Linkages to AWARE
 Thematically aligned and complimentary
research questions
 http://aware.forestry.ubc.ca/

 Involvement in Alberta core site (Slave
Lake)
 No BC site in AWARE, keen to maintain a
BC focus in research activities
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Uptake: Alberta
 ALS for all managed forest lands
 EFIs:
 Hinton (~1 Mha)
 Grande Prairie (1.2 Mha)
 Spray Lakes (~0.5 Mha)

 Wet Areas Mapping (WAM):
 many forest companies are now using this product

 ALS-derived forest structural metrics to inform
biodiversity
 Coops et al. 2016. Ecological Indicators, 67: 346–357

 ALS to inform on vegetation recovery for seismic lines
 Riparian zone mapping using WAM:
 http://www.netmaptools.org/Pages/NetMapHelp/8_2_delineate_riparian_zon
es.htm
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Uptake: British Columbia

Xiaoping Yuan, BC MFLNRO

17

Thanks!
Joanne White
Canadian Forest Service

Questions?
joanne.white@canada.ca

