Marshall Fire, CO (Dec, 2021)
Photo by SD Van de
Riet/Reuters

The wildfire science we have,
the gaps we face & why it matters

Virginia Iglesias
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The fire triangle
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Temporal scale Moritz et al., 2005, PNAS.



Parameters, processes & state variables
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Hanan et al., 2022, JAMES.



Climate- vs. fuel-limited
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The fire regime
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4 times larger, 3 times more frequent
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Iglesias et al., 2022, Science Advances.



Fires are more intense
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Indigenous groups push to Vitamin K precursor may treat Mechanisms of radiation resistance
control their own data two diseases 539 in tardigrades ;

rapidly

Balch et al., 2025, Science.
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Experiencing wildfires increases willingness-to-pay
for climate mitigation policy

Gould et al., 2024. Global Environmental Change.




Fire risk is the potential for damage

FIRERISK

SOCIAL EXPOSURE
SYSTEMS g SYSTEMS

ber of | number and location
number of people VULNERABILITY ot bulldingsand

't [ \ Mds
age, sex, Npai!
socioeconomic ‘ building materials,

status FIRE HAZARD building type

human-related
ignitions poweriines

climate and weather, vegetation, lightning
ECOSYSTEMS

Iglesias et al., 2022, Environmental Research Letters.



Vegetation & water quality
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Ilangakoon et al., in review, Environmental Research Letters.

Brucker et al., 2025, Nature Comm. Earth & Env.
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Skewed distributions: Bayesian finite sample maxima
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Development in hotspots 3x higher than national mean

Residential Housing Development (Marshall Fire Area)
Drata Source: Zillow Transaction and Assessment Database (ZTRAX)
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Fire risk nearly risk triples nationwide by mid-century
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Iglesias et al., in review, Science Advances



How vulnerable is the built environment to

¥y A P i - - ~ > ‘ T o &
2y Ty R 1 [T BT S By -

21 40

),



Needs

Near-term forecasts with fully specified uncertainties >> mitigation & resource allocation

Long-term projections >> range of plausible outcomes & counterfactual experimentation >> fully
coupled fire-vegetation-climate-human

Al >> (near-)real time
Fire speed & intensity

Seasonality, wind, (coupled) extreme events, ignition, built-environment as fuel

Thank you!

virginia.iglesias@colorado.edu




	Slide 1
	Slide 2
	Slide 3: The fire triangle
	Slide 4: Parameters, processes & state variables
	Slide 5: Climate- vs. fuel-limited
	Slide 6: The fire regime
	Slide 7: 4 times larger, 3 times more frequent
	Slide 8: Fires are more intense 
	Slide 9
	Slide 10
	Slide 11: Fire risk is the potential for damage
	Slide 12: Vegetation & water quality
	Slide 13: Skewed distributions: Bayesian finite sample maxima
	Slide 14
	Slide 15: Development in hotspots 3x higher than national mean 
	Slide 16: Fire risk nearly risk triples nationwide by mid-century   
	Slide 17
	Slide 18: Needs

