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Climate, Environment, and Disturbance History
Govern Resilience of Western North American
Forests. 2019. Frontiers in Ecology and Evolution.

“Resilience, which encompasses resistance, reflects the amount of disruption an ecosystem can
withstand before its structure or organization qualitatively shift to a different basin of attraction.”

“Combined with stresses imposed by human development and non-native species invasions, wildfires
are testing the resilience and resistance of ecosystems worldwide.”
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WHAT DOES THE FUTURE HOLD FOR CLIMATE-FIRE
INTERACTIONS?



Climate models: What does the future hold?

Global mean temperature has risen approximately 1.11 °C since 1850

Annual mean temperature (2041 - 2070) projection




Later start to winter snows, and earlier snow melt

«* Warmer winters and
reduced snowpack,

“* Very low late season
water flows,
*** Drought impacts,

** Access to water for fire
suppression will become
more of an issue




Changes in temperature and relative humidity

Summer Nnghts Are Gettmg Hotter

s OOl LemrOeralures 1 O e lorsperad " o ) ) )
Warmer daytime
AVERAGE LOW TEMPFERATURE
AT o P o ey o temperatures
Lower daytime relative
humidity
VILAN 58 677 Higher min nighttime
j temperatures (poor
' o A'r--L { avers
™ overnight recovery)

rv -
' Lower maximum

A 4 | .
'fl y | ’ | nighttime relative
humidity (poor overnight

recovery)




Edmonton - PM2.5 - Last 14 Days (hourly averages)




Higher incidence of lightning




Less precipitation during the fire season and higher
incidence of strong convective storms




Higher incidence of strong
wind events

Updated map of the Kenow Fire as of September 23, 2017
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Change in projected fire season start dates compared 1o reference period
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The season for lar?e fires
in the West is getting longer

Days betwean tirst and Last fire greater than LO00 acres, decade average

50 100 150 200 250
CA R WA 1D, MT UT.CO. A

Anthorny Wesierung



Increased burned area and larger patches of high
severity fire
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Some large, severely burned areas will fail to reforest

Wildfires and climate change push low-elevation
forests across a critical climate threshold for
tree regeneration

Kimberiey T. Dawvis”® ' Solomon Z. Dobrowski”, Philip E. Higuera®, Zachary A. Holden®, Thomas T. Vebilen®,
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Positive Feedback Loop

Climate Change

Longer fire seasons
More burned area
More fire activity

CO, and other
Greenhouse Gas
emissions!
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BC’s 2017 wildfire emissions estimated at 180
million tonnes of CO2
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Resilience and adaptation

& “Wildfire” resilience:
& Stand-level - low elevation dry forests
& Landscape-level — mid and high elevation dry and moist forests

@ Building back and maintaining structure, composition and patterns that
enable ecosystems to withstand the negative effects of wildfire



Resilience and adaptation: stand-level

TR & Critical factors are:

& Species, structures and patch
dynamics that enable the stand to
survive frequent disturbances
including drought and wildfire

® Conditions have to be maintained

& Need to adapt practices as climate
changes

& Needs to be implemented at large
scale




Landscape experienced a lot of fire, but because of that,
most fires were small
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Landscape flammability

® Certain seral stages and forest types were not very flammable — functioned as hedges against
fire flow, and provided seed dispersal opportunities for plants to reseed burned patches




Fire as a contagion on the historical landscape

¢ How did fire move through this historical arrangement of seral stages and forest types?
& Fire maintained heterogeneity and diversity and allowed forest to be forest

& Estimates of up to 40% of the historical landscape was in these less flammable conditions

o & MY



Fire as a contagion on the modern landscape

® Landscape highly vulnerable to large, severe disturbance events — highly contagious

& Fire exclusion and resulting wildfires have created homogeneous forest structure, and low
resilience to future disturbances.




Resilience and adaptation: landscape-level
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