WILDLAND FIRE AND RESILIENCE

QUESNEL FORESTRY THINK TANK
MAY 3 AND 4, 2018

ROBERT W GRAY
FIRE ECOLOGIST
RW GRAY CONSULTING LTD



RESPONDING TO THE CHALLENGE OF CLIMATE CHANGE

DO WE HAVE A ROBUST ENOUGH FOREST HEALTH STRATEGY TO ADDRESS SIGNIFICANT AND
GROWING CHALLENGES OF CLIMATE CHANGE (DROUGHT, FIRE, PEST, DISEASE, MALADAPTED
PLANTATIONS, ETC.)?

DO WE NEED TO SHIFT THE FOCUS OF FOREST MANAGEMENT TO RESILIENT FOREST ECOSYSTEMS,
RATHER THAN TIMBER, IN ORDER TO BETTER PROTECT OUR FORESTS AND OUR FUTURE FIBRE
SUPPLY FROM THE RISK OF CATASTROPHIC DISTURBANCES? WHAT WOULD SUCH A SHIFT MEAN
FOR FOREST MANAGEMENT POLICY AND PRACTICE?



THE CLIMATE CHALLENGE




HISTORIC LANDSCAPE PATTERNS: LANDSCAPE MADE UP OF SMALL TO MEDIUM
SIZED PATCHES WITH VARYING INTERNAL FUEL CONDITIONS

* Meanfire size: 1,634 ha'’s

* Fire cycle: 47 years

 Mean burn rate (1869 - 1921): 0.58%

» Very large fires were rare but did occur
(e.g., 1869, 1922, 1939)

Historic Patch Size Frequency Distribution
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Francis et al. 2002. Characterizing fire regimes in sub-boreal landscapes: fire history research in SBPS and SBS Biogeoclimatic
Zones of Cariboo Forest Region. Report to Lignum Ltd.
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LANDSCAPE SYNCHRONIZED FOR LARGE FIRE AND REPEATED LARGE FIRE
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REBURN RESEARCH AND CLUES TO LANDSCAPE-LEVEL WILDFIRE RESILIENCE

Influence of Past Burn Mosaics to Future Fire

Research Questions
Behavior and Implications for Management e

How do the location, size
and age of past wildfires
influence subsequent
wildfire behavior and
effects?

Were past wildfires
effective as barriers to

r / subsequent fire spread or
P i A Lo 1 T to mitigate burn severity?
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REBURNS AS A NATURAL PROCESS




SUCCESSION TRAJECTORIES, FUEL LOAD, AND POTENTIAL FIRE INTENSITY:
TRADITIONAL HARVEST AND REPLANT
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Fire Intensity (Kw/m) s

SUCCESSION TRAJECTORIES, FUEL LOAD, AND POTENTIAL FIRE INTENSITY:
WILDFIRE (NO SALVAGE) AND REPLANT

Tom antecedent stand

disturbance




SUCCESSION TRAJECTORIES, FUEL LOAD, AND POTENTIAL FIRE INTENSITY: REBURN
AND REPLANT
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PERIOD OF INFLAMMABILITY

5 to 10 years (in some 40 to 120 years' 40 to 80 years
cases up to 20+ years)

'Longer period of low flammability on cooler and steeper aspects.



HISTORIC FIRE PATTERNS AND HOW BIOPHYSICAL ATTRIBUTES ATTENUATE FIRE
FLOW

SBPSmk

These areas may be good
candidate sites for old forest

SBPSdc

These areas in the study
experience multiple fires
suggesting a pattern of
predictable fire spread
St s e e BT location.
_caneesn sty e G e Use as containers for fire and
s ¢ manage with managed

wildfire or prescribed fire.
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Francis et al. 2002. Characterizing fire regimes in sub-boreal landscapes: fire history research in SBPS and SBS Biogeoclimatic
Zones of Cariboo Forest Region. Report to Lignum Ltd.



WHAT WOULD A RESILIENT LANDSCAPE LOOK LIKE AND WHAT FOREST PRODUCTS
WILL BE AVAILABLE?

* RESEARCH SUGGESTS UPWARDS OF 40% OF THE LANDSCAPE NEEDS TO BE MAINTAINED IN LOW
FLAMMARBILITY FOREST CONDITIONS

e USE FREQUENTLY FIRED SITES AS CONTAINERS FOR FIRE — STEER FIRE INTO THESE AREAS AND
MAINTAIN AS GRASS/HERB/SHRUB OR CONVERT TO DECIDUOUS

e BUILD AND MAINTAIN FIRE SPREAD BARRIERS (DECIDUOUS FOREST, REBURNS) AROUND AREAS
WHERE WE WANT TO GROW AND MAINTAIN OLD FOREST (INCORPORATE TERRAIN FEATURES)

* SIGNIFICANTLY REDUCE FUELS ON RECENTLY BURNED SITES (ONCE THE DEAD TREES START TO
FALL) THROUGH PRESCRIBED FIRE OR MODIFIED SUPPRESSION



WHAT WOULD A RESILIENT LANDSCAPE LOOK LIKE AND WHAT FOREST PRODUCTS
WILL BE AVAILABLE? (CONT'D)

 LANDSCAPE WILL NOT PRODUCE OR SUPPORT MUCH OLD FOREST AND WHAT OLD FOREST THAT
IS PRODUCED WILL BE TRANSIENT AND BEST FOCUSED ON PROVIDING WILDLIFE/FISHERIES
HABITAT, ETC.

e CONIFER FOREST MANAGEMENT SHOULD TARGET MATURE STEM EXCLUSION CLOSED CANOPY
FOREST STRUCTURE AS IT TRANSITIONS TO UNDERSTORY REINITIATION (INCREASING
FLAMMARBILITY)

 MANAGE FOR LARGE PATCHES OF CLOSED DECIDUOUS (THOUSANDS OF HECTARES IN SIZE —
NEED CLOSED INTERNAL CONDITIONS TO REDUCE FLAMMARBILITY)

* INCREASE UTILIZATION OF DEAD WOOD — BOTH STANDING AND ESPECIALLY ONCE IT FALLS



CARBON
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e BEST CARBON MANAGEMENT STRATEGY IS TO
REDUCE THE AREA CAPABLE OF SUPPORTING
HIGH-SEVERITY FIRE

* SHIFT TO A HIGHER PROPORTION OF THE AREA
CAPABLE OF SUPPORTING LOW-SEVERITY FIRE

* LIANG, S., HURTEAU, M.D., AND A.L. WESTERLING. 2018. LARGE-SCALE
RESTORATION INCREASES CARBON STABILITY UNDER PROJECTED CLIMATE
AND WILDFIRE REGIMES. FRONTIERS IN ECOLOGY.
HTTP://ONLINELIBRARY.WILEY.COM/DOI/10.1002/FEE.1791/SUPPINFO




* FOCUS IS ON FIRE SEVERITY (IMPACT ON SURFACE FUELS AND SOILS)

* FIRE SEVERITY BY TREATMENT ARRANGED FROM HIGHEST TO LOWEST:
* NO PRIOR FIRE
* A SINGLE WILDFIRE OR PRESCRIBED FIRE
e A COMBINATION OF WILDFIRE AND PRESCRIBED FIRE

»  WALKER, R.B., COOP, J.D., PARKS, S.A., AND L. TRADER. 2018. FIRE REGIMES APPROACHING HISTORIC NORMS REDUCE WILDFIRE-FACILITATED CONVERSION
FROM FOREST TO NON-FOREST. ECOSPHERE. VOL. 9(4):1-17.



