


Airborne Lidar – How it Works
• Active Remote Sensing Technology

– Directly Measures Locations Across the Landscape
• Types of Airborne Lidar Data

– Discrete-Return 
– Full-Waveform
– New Types Being Developed



Airborne Discrete-Return Lidar
• Small-Footprint

– Beam Diameter: 10-100 cm

• Multiple Returns per Pulse
– Typically < 2 returns

• Accuracy
– Vertical < 30 cm
– Horizontal < 30 cm

• Products
– Precise X, Y, Z Points
– Intensity 
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DEM Utilization – Roads



DEM Utilization – Roads



DEM Utilization – Stream Classification

Blue: Lidar-derived 
Orange: National Hydrography 
Dataset (NHD)



DEM Utilization – Stream Profiles



DEM Utilization – Hydrology



Lidar-Derived Products

• Bare Earth Digital Elevation Model (DEM)
– ~1m Resolution 

• Individual-Tree Based 
– Identify, Locate and Measure Individual Trees

• Area- or Plot-Based
– Relate Field-Measured Plot Metrics to Lidar Metrics



Individual-Tree Product Creation
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Individual-Tree Product Applications
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Restoration Treatment Optimization 
Individual-Tree Product Applications
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Restoration Treatment Optimization 
Individual-Tree Product Applications

Initial Entry – Year 0



Restoration Treatment Optimization 
Individual-Tree Product Applications

Second Entry – Year 30



Restoration Treatment Optimization 
Individual-Tree Product Applications



Individual-Tree Product Applications

FVS Tree List Generation



Individual-Tree Product Applications

FVS Tree List Generation



Individual Snag Detection



Individual Snag Detection

Pre-Fire Snags

Pre-Fire

Post-Fire Snags



Individual Tree Crown Health
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Plot-Based Product Creation Steps
1. Collect LiDAR-Oriented Field Data
2. Extract Normalized LiDAR Plot Point Clouds
3. Derive Plot-Level LiDAR Metrics
4. Develop Regression Models (LiDAR Metrics vs. Field Data)
5. Apply Models to Entire LiDAR Acquisition (Rasters)
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Plot-Based Product Creation Steps
1. Collect LiDAR-Oriented Field Data
2. Extract Normalized LiDAR Plot Point Clouds
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Plot-Based Product Incorporation



Plot-Based Product Incorporation

Basal Area (sqft. acre-1)



Plot-Based Product Incorporation

Volume (bdft.)



Plot-Based Product Incorporation

Goshawk Habitat Classification



Plot-Based Product Incorporation

Understory Cover (%)



Plot-Based Product Incorporation

Canopy Cover (%)



Plot-Based Product Incorporation

Canopy Cover (%)



Plot-Based Product Incorporation



Plot-Based Products - Wildlife
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Plot-Based Products - Wildlife



Understory Vegetation

Plot-Based Products - Wildlife



CWD Presence

Plot-Based Products - Wildlife



Snag Density

Plot-Based Products - Wildlife



Plot-Based Products – Fire & Fuels



Old vs. New



Old vs. New



Lidar-Derived Products for Eastside Forests
• Currently Available:

– Canopy Cover
– Maximum Height & DBH
– Basal Area
– Individual Tree Layers (Updating)
– TPA by Size Class (by species) (Updating)
– Canopy Cover by Height Strata
– Understory Cover



Lidar-Derived Products for Eastside Forests
• Currently Available (cont.):

– Goshawk Habitat (VSS Classes - Ochoco) 
– Biomass
– Volume (cuft. & bdft.)
– Canopy Base Height
– Crown Bulk Density
– Canopy Height



Lidar-Derived Products for Eastside Forests
• In Future:

– FVS Tree Lists (soon – completed for Ochoco)
– Snags (soon)

• Stem Map & Density
– Live vs. Dead Tree Attributes (soon)
– Eastside Screens Structure Classes (soon)
– Late Seral ID and Potential Late-Seral ID



Lidar-Derived Products for Eastside Forests
• In Future (cont.):

– Viable Classes and Wildlife Habitat 
• Structure Stages, Density, Seral Composition

– Coarse Woody Debris Presence / Absence 
– Understory Vegetation Cover and Hiding Cover
– Riparian CWD Presence
– Many more…



Applications
• Increase Field Work & Planning Efficiency
• Identify Areas of Interest

– Risk of High Severity Fire 
– Wildlife Habitat
– Late Seral & Potential
– Tree Size and Forest Structure 
– Many more…



Applications
• Individual Stand to Landscape Level Assessments

– Interactions and Trade-offs 

• Optimize Restoration Planning & Treatments
• Assess & Monitor Restoration Treatments
• Just getting started…



Regional Lidar Strategy

Identifies Challenges

Outlines Solution 
Strategies



Regional Lidar Strategy
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