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Outline

ÅSurvey of 3D Data and Fuels

ÅSurvey of Fire Behavior Data Collected

ÅSpecifically Address Three Burn Experiments

ÅFire Modeling Early Results and Directions



Fire Science

ÅRemote Sensing
ÅLiDAR
ÅALS, TLS, Drone

ÅThermal
ÅDrone, Ground-Based

ÅMultispectral
ÅSatellite, Drone

ÅHyperspectral
ÅDrone



Subalpine Fir Douglas Fir Grand Fir Ponderosa Pine
Ferrarese et al. 2015







Model Response to Fire

Moran et al. 2020



Parsons et al. 2017Moran et al. 2018



There is a 
Landsat spectral 
signal for the 
spatial 
arrangement of 
tree canopy



Application in Current Operational Fire Models



Modify Canopy Cover (CC) to represent the expected 
change in intensity based on CC arrangement



Conceptual Framework

3D Fuels and 
Forest Structure

Fire Behavior

Prescribed Fire 
Experiments

Next Generation 
Fire Modeling

άΧǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŎŀǳǎŜǎ ŀƴŘ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǇŀǘǘŜǊƴέ - Levin



ά{ǘŀƴŘŀǊŘέ CƛǊŜ 5ŀǘŀ /ƻƭƭŜŎǘƛƻƴ

Pre-Fire

Å 3D Point Clouds
Å SfM ς RGB & 

Multi-spec
Å LiDAR
Å TLS

Å Fuels Data
Å Photo Load
Å Clipped and 

Weighed
Å Moisture

During-Fire

Å Thermal
Å Flir 7-14 micron

ÅMulti-Spectral
ÅMicasense 

Rededge

ÅWeather Station

Post-Fire

Å 3D Point Clouds
Å SfM ς RGB & 

Multi-spec
Å LiDAR
Å TLS

Å Fuels Data
Å Not much
Å Consumption on 

one burn



ά{ǘŀƴŘŀǊŘέ CƛǊŜ 5ŀǘŀ /ƻƭƭŜŎǘƛƻƴ

-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....



Post-Fire

-

Moran et al. 2022



Data Useful for Modeling

A note on Validation:

Pixel-to-Pixel or Progression Matching

Pattern-Process Interactions We Care About



Prescribed Burn Experiments

Crop Circles Chevrons Fire-Fire Surrogate



Lubrecht Fire-Fire Surrogate

ÅFour treatment blocks, three 
replicates

ÅOngoing experiment originally 
conceived 20 years ago

ÅSignificant field data collected

ÅThinning Completed in 2023

ÅBurns Completed Spring 2024

300m

300m

Control Thin

Burn Thin + Burn






