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Humans are a fire species
Fire has shaped our culture & our evolution
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iIncluding our role as a steward of ecological fire

Indigenous cultural burning (leftys.wildland fire suppression (right)




Catastrophic burns of earlthﬁentury (e.g., Burn Big of 1910
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Before fire suppression era

(fire-maintained ecosystems) Modern firesuppressed forest

Decades of fire
suppression
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Fire is a product afombustion an exothermic chemical reaction

Fire Triangle

Fire has 3 basic ingredients

AOxygen™
AFuel | Without all 3, fire
AHeat does not occur




Natural ignition (heat side of the triangle) comes from several
non-numan sources

I - Volcanic Rare Spontaneous




Life can exist
without fire, but
fire cannotexist
without life

Lifeproduces ©

& biomass (fuel)

Ecological fire dates back to the
Silurian period (~420 MYBP)
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ASmokeis a suspension of airborne particles
(aka, particulates) & gases emitted by
Incomplete combustion

ACQ & H,0 plus many types of gases &
particulates (biomass burning)

AComposition depends on fuels & external
conditions

ACombustion under high oxygen & dry fuel
types burn hot, producing less smoke -

At F 0 K23SyaK | SaadsingA20A0 RAASI &S
agents detected in smoke




Fire behavior has its own triangle
Assumes a fire has already started

AFactors that influence fire spread & intensity
AHigher fuel loading, more extreme fire behavior
AFire spreads quickly upslope and slowly downslope
AHigh wind speeds & low humidity = high fire danger

AFactordnteract to effect behavior

AShaded slopes are cooler and wetter than sunny slc =
leading to higher fuel moisture (less fire prone)

Fire Behavior Triangle

AFuel is what we can alter through management,
managing fuels to moderate future fire behavior

AA main reason for prescribed burnindugl reduction




Adapting to fire:
resistanceresilience, avoidance, and promotion

Ire resistance = damage prevention

ponderosa pine forest

Thick bark insulates & protects
the vascular cambium




Adapting to fire:
resistancetesilienceavoidance, and promotion

Fire resilience = postamage recovery

- Sprouting after
high-severity fire
i : -

'




Canopystored seedResilience through offspring

Serotiny¢ a botanical term describing late opening of fruits & cones to
release viable seed, often after a fire

Serotinous cones (left & center) and fruit (right)




Adapting to fire:
resistance, resiliencayoidanceand promotion

Gopher tortoises dig a burrow to escape fire




Gopher tortoise is a keystone species
Burrow serves as a refuge for other species during a fire




Adapting to fire:
resistance, resilience, avoidance, pramotion

Some plants in firggrone areas produce flammable biomass
(foliage &fibrousbark)

Eucalypts have oily leaves and shreddy bark that promotes fire spread




Fireadapted traits reflect adaptations to patterns in
historical fire, offire regime

AFire regime can be defined by variation in:

o Fire type, ignition sources, frequency, intensity, severity, spatial
extent or scale, & seasonality or time of year

AFire regime parameters are correlated:
o Higher the frequency, lower the intensity
o Higher the intensity, higher the severity
o High frequency, lower extent (without human propagation)

o Winter season burning tends to be lower severity (when plants are
mostly dormant)



Fireadapted traits reflect adaptations to patterns in
historical fire, offire regime
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Regimelow Frequency, High Intensity

lodgepole pine ecosystem (coserotiny)

UGA1171073




Regimelow Frequency, High Intensity

jack pine ecosystem (similar to lodgepole pine)




RegimeHigh Frequency, Low Intensity§

ponderosa pine ecosystem (thick bark)
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RegimeHigh Frequency, Low Intensity

longleaf pine ecosystemcurrently occupies < 5% of its historic range

Historic Longleaf Pine Range




RegimeHigh Frequency, High Intensity

Mediterranean or chaparral shrubland (sprouting)



