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National Center for Landscape Fire Analysis
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 Survey of 3D Data and Fuels

 Survey of Fire Behavior Data Collected
 Specifically Address Three Burn Experiments
* Fire Modeling Early Results and Directions
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A data-driven framework to identify and compare forest structure classes
using LiDAR
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Model Response to Fire
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Horizontal Standard Deviation of Canopy Density
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Application in Current Operational Fire Models
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" Conceptual Framework

“...understand the causes and consequences of pattern” - Levin

Prescribed Fire
Experiments

3D Fuels and
Forest Structure

Fire Behavior

Next Generation
Fire Modeling




“Standard” Fire Data Collection

Pre-Fire
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“Standard” Fire Data Collection

55 Plots: most 1 ha in area, with some pre-,
during-, and post-fire data

Minority have the "full-suite" - lots of tech

FastFuels UAS on-ramp research will translate to
fuel inputs

Fine-scale weather much more difficult....
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Data Useful for Modeling

A note on Validation:

Dival to Pixel ok on Matchi

@rn-Process Interactions We Care About
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Prescribed Burn Experiments

Crop Circles Chevrons Fire-Fire Surrogate
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Fire Radiative Maximum Fire Radiative

Energy Density (FRED) Flux Density (FRFD) Fire Progression
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Measured Energy by Fuel Type
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Equivalent Quic-Fire Simulations
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Self-Annealing Fire Behavior: Fireline Coherence



Next Steps

Expand experiments in modeling space
- Circle Size Thresholds
- Weather and Fuel Mass Impacts
- Spatial Arrangement L

Example Application

; ¢
2 S
Precision Fuel Treatments - ‘}‘owé‘\s\i

Xyloplan.com
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Initial Results

1 of 6 chevrons showed strong interaction
Stronger intensity, consistent wind speed and wind direction alignment




Lidar Backscatter 08:44 PDT

1200

1000 <

800 <

600 <

200 <

1000

200 ©

y-dist [m] .600 400

x-dist [m]

0 -800

149,981,712

Video: Tyler Salas, UNR grad student

22,358.501953 | / m?2



Next Steps

ldentify conditions that reliably produce
Increased fire behavior with variable
Ilgnition geometry
- Through volume, many chevrons in
A single burn
- Weather and Fuel Mass Impacts
- Spatial Arrangement

Example Application
Mixed Severity Prescribed Burning
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