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Fire Behavior Triangle

Only fuels can
be managed to
affect wildland
fire outcomes
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Introduction and Outline

Airborne lidar: next generation landscapegional fuel maps
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Physical fuel attributes as continuous variables; e.g., fuel load (density, Mg/ha
Opportunities for consumption mapping

Opportunities for estimating fuel consumption

e

e

Prescribed fires
Wildfires

Coupling surface fuel estimation to canopy biomass

e

e

Model canopy fuels from lidar directly
Model surface fuels from lidar indirectly
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Limitations_ of current Characterizatiorof fuel properties by
technigues classification-- FUEL TYPES
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Michigan Tech

Research Institute |

:‘;3 NAWFD: The North American Wildland Fuels Database
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A Landsat-based; CONUS+Alaskamapped at 30m spatial resolution https://fuels.mtri.org




Lidar Coverage in Western US

circa 2019 circa 2023
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Pre-fire fuel load Post-fire fuel load  Fuel consumption Pre-fire fuel load Post-fire fuel load Fuel consumption
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Airborne lidar data processing to predict forest structure and fuel attributes

0 Forest structure attributes measured in
forest inventory plots

6 Absolute return heights converted to
heights above ground level

6 Returns coincident with plots
summarized to produce metrics

6 Models fitted to predict plot attributes

from plot-level lidar metrics
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Expanding database of stakeholdentributed plots and lidar

Area of lidar processed

Through Phase 2: N ]

A Processed >1.2M khtidar :
collections for 604 project
areas (colors indicate which
cooperator processed the 2
lidar using a dividend- H H
conquer strategy) o ———DDDDDDDD D

Collection Year

A Assembled 9,988 projetevel Field measurements
inventory plots contributed -
by USFS, other federal, state,
tribal, academic stakeholders
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Forest structure and fuel
attributes needed by
stakeholders:

A Aboveground Biomassdrbon

A Basal Area (timber)

A Total Volume (timber)

A Board Feet (timber)

A Quadratic Mean Diameter (timber)
A Stand Density Index (timber)

A Trees Per Hectare (timber)

A Snags Per Hectare (wildlife)

A Canopy Bulk Density (fuels)

A Canopy Fuel Logguels)

A Foliage Biomass (fuels)

A Downed Woody Biomass (fuels)

These variables are being mapped walwall and annually (1985resent)
Next step Is to provide plot ID maps at 30m resolution that join to tree list




NASA Carbon
Monitoring Systems
(CMS) project survey

CMS Phase 3: Seeing the forest for
the trees -- Survey

A https://forms.office.com/r/TSx9CYnGnw



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fr%2FTSx9CYnGnw&data=05%7C02%7Candrew.hudak%40usda.gov%7C43da7fa59b6c41dc545708dda9fe07f2%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C1%7C0%7C638853630717538766%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=YLSEztbQLgN8TH3n7Vh6cCQPONzsnNh2h3uw2RBv%2FJA%3D&reserved=0

Western Prescribed
Fire and Wildfire

Opportunities
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Western Prescribed
Fire and Wildfire Monroe Mountain Fishlake
Opportunltles

National Forest, Utah

Pre-fire Post-fire
Prescribed crown fires behaving like wildfires create safer
opportunities for cdocated preand postfire field plots



Monroe Mountain, Utah

Campbell et al. (In Revievgcience of Remote Sensing McCarley et al.2024)IJWR33: WF23160



