Supplementary Information
S1. Cited publications that do not provide new evidence
The following studies discussed the potential effect of bark beetle-caused tree mortality on subsequent wildfire, but did not provide new observations, experiments, or model results to support any statements.  Often these publications referenced other studies, described viewpoints, or discussed effects in the context of other conclusions of their studies.
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Table S1a.  Summary of studies reviewed:  Fuels measurements.
	Study 
	Fire charac​teristic
	Location/forest type/insect
	Mortality rate
	Time since out​break
	Methods
	Type of control 
	Conclusions

	Armour (1982)
	surface fuels
	Glacier National Park, MT/lodgepole pine/mountain pine beetle
	61-96% for early postoutbreak stages; undeter​mined for 30, 80 years since out​break classes
	seven time period classes:  control, 2-80 years since outbreak, climax
	three plots per class of time since outbreak in each of two habitat types

fuels measured along transects
	paired plots 
	fuel dynamics following beetle outbreaks were functions of time since outbreak and habitat type

	Cahill (1977)
	fuels 
	Colorado/spruce/spruce beetle
	unspecified
	outbreak in 1939-1951; study carried out in 1972, 21-22 years postoutbreak (old phase)
	standard stand inventory at 189 locations, includ​ing amount of dead material and snag character​is​tics
	no control for relevant varia​bles
	beetle outbreak generated a large amount of dead wood and snags

	Jolly et al. (in press)
	foliage moisture and chemistry
	Colorado and Montana/
lodgepole pine/mountain pine beetle
	N/A (tree-level study)
	within one year (includes red phase)
	at several sites within study locations, measured foliar moisture and chemical content of needles from unattacked trees, recently attacked trees (but not yet red), and dead, red trees; time to ignition also measured 
	unattacked trees
	reduced foliar moisture and altered chemical content of red needles decreased time to ignition 

	Lund-quist (2007)
	fuels of various sizes
	Black Hills, SD/ponderosa pine and other species/bark beetles
	unspecified, but focus of paper is on small-scale disturbances
	unspecified
	156 30 m x 30 m plots established (31 had bark beetles); fuels measured, disturbances noted

path model identified relative im​portance of disturbances and strength of interac​tions 
	plots without beetles
	beetles were only a minor disturb​ance compared with other dis​turbances

	Schulz (1995)
	fuel loading
	Kenai Peninsula, AK/spruce/
spruce beetle
	unspecified
	uninfested, gray phase, old phase 
	identified 129 plots in the following stages of out​break: uninfested, potential, ongoing, past, and 20 years postoutbreak
fuels measured using Brown’s transects
	uninfested plots 
	fuel loads in​creased as time since outbreak progressed

	Schulz (2003)
	fuel loading
	Kenai Peninsula, AK/spruce/
spruce beetle
	author noted variability among sites but did not quantify
	remeasurements occurred in 1999/2000, >10 years postoutbreak (gray phase, some snagfall)
	remeasurement of 127 plots that were originally measured in 1987 prior to beetle outbreak
	measurements before outbreak
	fuel loads in​creased 10 years following out​break


Table S1b.  Summary of studies reviewed:  Fuels measurements and fire behavior modeling.

	Study 
	Fire charac​teristic
	Location/forest type/insect
	Mortality rate
	Time since out​break
	Methods
	Type of control 
	Conclusions

	Clifford et al. (2008)
	surface and ground fuels; fire behav​ior
	New Mex​ico/pinyon pine/pinyon ips
	relatively low (6%) and rela​tively high (25%) mortality sites
	mortality in 2002; measurements in 2005; in gray phase when meas​ured (needle reten​tion was 0-9 months postattack)
	Brown's transects measured in 105 field plots

custom fuel models developed from average fuel loads in low and high mortality sites

fire behavior modeled with NEXUS under range of weather scenarios
	low mortality sites
	in gray phase, greater potential for torching and reduced potential for active crown fire in high mor​tality sites

	DeRose and Long (2009)
	mod​eled fuels and fire behav​ior
	Utah/Engelmann spruce/spruce beetle
	simulated 0%, 50%, and 81-96% spruce mortality; spruce was 48-89% of stand basal area
	0-100 years postoutbreak in 10-year time steps; first time step is gray phase second time step is old phase (based on increase in canopy bulk density)
	measured stand and fuel characteristics at five study sites with some spruce beetle outbreak, identified fuel model(s) for each site that were then used in fire behavior modeling

developed three beetle outbreak severity scenar​ios:  a) low severity/preoutbreak, reconstructed from field measurements; b) mid-severity, recon​structed assuming 50% spruce mortality; c) high severity, specified with field measurements (81-96% spruce mortality by basal area, 39-86% stand mortality by basal area)

used FVS-FFE to model future projections of fuel characteristics and fire behavior; considered 97th percentile fire weather case
	"low-severity" (preoutbreak) scenario recon​structed from field data within outbreak sites
	high amounts of tree mortality within a stand caused reduced potential for ac​tive crown fire potential for sev​eral decades

	Gibson and Negron (2009)
	fuels, mod​eled fire behav​ior
	Colorado/lodge​pole, ponderosa pine/mountain pine beetle, roundheaded beetle
	unspecified
	unspecified
	for own/new results, reported field measure​ments within plots of fuel loadings, foliar moisture and mod​eled fire behavior with FVS-FFE and Behave
	varied, from unspecified to comparisons with preout​break conditions to comparisons with live trees
	beetle outbreaks modify fuel and fire behavior; changes are a function of time since outbreak

	Jenkins et al. (2008)
	fuels and fire behav​ior 
	Intermountain West/lodgepole pine, Douglas-fir, Engelmann spruce/Douglas-fir beetle, mountain pine beetle, spruce beetle
	unspecified
	epidemic (mixture of red and gray phase) and 20 years post-epidemic (old phase)
	field measurements of fuels within endemic (lit​tle beetle activity), epidemic, and post-epidemic stands

custom fuel models developed based on field observations for use in fire behavior modeling
	endemic stands with minimal mortality
	change in fuels and fire behavior results from beetle outbreaks, with effects different depending on time since outbreak

	Jorgen​sen (2010), Jorgen​sen and Jenkins (2011)
	fuels, simulated fire behavior
	Utah/spruce-fir/spruce beetle
	61% (of all trees in stand)
	various beetle condition classes:  endemic, epidemic (<5 years), post-epidemic stages (>5 years)
	measured fuels in two stands within each of beetle condition class

used BehavePlus, FOFEM with custom fuel models to estimate fire behavior 
	preoutbreak stands with similar structural characteristics
	fuels and fire behavior are modified by beetle outbreaks, and effects varied with time since outbreak

	Klutsch et al. 


(2009; 2011) ADDIN EN.CITE 
	surface and ground fuels; modeled fire behavior
	Colorado/lodgepole pine/mountain pine beetle
	6-100% of lodgepole pine
	measurements 0-3 years (red phase) and 4-7 years postattack (gray phase); modeled fuels following 10% and 80% snagfall (here 80% is used as old phase); fire behavior modeling for gray, old phases
	randomly selected 221 plot locations within lodgepole pine forest type; classified plots as uninfested, infested 0-3 years prior, or infested 4-7 years prior; measured stand and fuels characteristics; modeled snagfall, assessed impacts on fuels

simulated fire behavior by creating custom fuel models based on measurements; used FFE-FVS to calculate canopy bulk density; ran FFE-FVS
	uninfested plots
	some fuels were modified following outbreak; torching potential was not different in infested plots; surface fire properties and active crown fire potential were greater 

	Page and Jenkins 


(2007a; 2007b) ADDIN EN.CITE 
	fuels, modeled fire behavior
	Utah, Idaho/lodgepole pine/mountain pine beetle
	52-80% of lodgepole pine by number
	epidemic (mixture of red and gray phases) and 20 years post-epidemic (old phase)
	two study sites with current epidemics, one site with epidemic 20 years prior (post-epidemic)

fuels measured in plots within two stands per site plus two control stands per site; custom fuel models developed for each sites

BehavePlus used to model surface fire; used BehavePlus and FOFEM for simulating crown fire potential
	endemic stands with minimal mortality
	substantial change in fuels and fire behavior following beetle outbreaks, with effects dependent on time since outbreak

	Simard et al. (2011)
	fuels and modeled fire behavior
	Greater Yellowstone Ecosystem/lodgepole pine/mountain pine beetle
	38-82% by basal area
	defined time-since-disturbance classes:  undisturbed, 1-2 years (red phase), 3-5 years (gray phase), 8-18, 25, 35 years (old phase)
	field measurements:  two chronosequences, first measured in 2007, 25 sites, undisturbed to 36 years postdisturbance, all fuel components measured; second measured in 1981, 10 sites, undisturbed to 18 years postdisturbance

air and ground temperature and relative humidity measured at three sites of each time-since-disturbance class

stand-level fire behavior modeling performed with NEXUS
	undisturbed stands
	bark beetle outbreaks modify some fuels but not others; some aspects of fire behavior were altered and others were not


Table S1c.  Summary of studies reviewed:  Landscape modeling of fuels and fire behavior.

	Study 
	Fire charac​teristic
	Location/forest type/insect
	Mortality rate
	Time since out​break
	Methods
	Type of control 
	Conclusions

	Ager et al. (2007)
	area with potential active crown fire behavior
	Blue Mountains, OR/mix of species; host species (ponderosa and lodgepole pine) were 20-35% of study site by basal area
	modeled 10% (in no-thin simulation) and 22% (in thin simulation) loss of stand volume 
	outbreak in 2030-2038 (peaking in 2038); output at 2040 = gray phase; at 2050 = old phase 
	simulated management scenarios within a 16,000-ha study area with and without thinning over 60 years, coupled with a mountain pine beetle outbreak (at 30 years) 

simulations performed with Forest Vegetation Simulator, Fire and Fuels Extension, and Westwide Pine Beetle Model
	model simulations without beetle-caused tree mortality
	beetle-caused tree mortality caused increased active crown fire potential; beetle effects on fire behavior were smaller than thinning effects

	McMa-han et al. (2008)
	area with potential active crown fire behavior
	Deschutes National Forest, OR/mixed conifer/mountain pine beetle 
	4-8% by basal area
	six years postoutbreak, suggesting gray phase
	simulated scenarios within a 70,000-ha study area with and without thinning and with and without 7-year mountain pine beetle outbreak 

simulations performed with Forest Vegetation Simulator, Fire and Fuels Extension, and Westwide Pine Beetle Model within ArcFuels
	model simulations without beetle-caused tree mortality
	beetle-caused tree mortality resulted in increased surface fuels and active crown fire potential 


Table S1d.  Summary of studies reviewed:  Wildfire observations, including statistical analyses.

	Study 
	Fire charac​teristic
	Location/forest type/insect
	Mortality rate
	Time since out​break
	Methods
	Type of control 
	Conclusions

	Bebi et al. (2003)
	fire occurrence
	Colorado/spruce/spruce beetle
	varied across study site; use presence or absence (>30% dead/down as threshold)
	outbreak in 1940s, fires from 1948-1990 (3-50 years postoutbreak); mostly gray, old phases
	visually classified aerial imagery from 1970s, 1980s within 2800 km2 study area

303 fires from USFS fire atlas digitized, >95% <2.1 ha; fire density = #fires/(total area of a specific habitat type); 

spatial overlay analysis:  compared observed fire density in attacked and unattacked areas (#/area with beetle-kill or without beetle-kill) with expected (#/(sum of attacked and unattacked areas)
	unattacked areas
	fire occurrence not more frequent in beetle-affected areas

	Berg and Anderson (2006), Berg et al. (2006)
	fire frequency
	Kenai Peninsula, AK/white and Lutz spruce/spruce beetle
	unspecified, but for one spruce beetle outbreak in 1870-1880s, 60% of surviving trees released with 17 or 23 sites showing evidence of major thinning  
	various/continuous (study period is several hundred years), thus includes all postoutbreak phases
	Berg et al. estimated spruce beetle outbreak activity using dendrochronology at sites in 23 spruce forests

Berg and Anderson used 121 radiocarbon-dated soil charcoal samples at 22 sites to estimate the regional fire history for the last 2500 years, compared this fire regime to spruce beetle regime of Berg et al. 
	very long temporal extent suggests control in time
	multiple beetle outbreaks for each fire cycle; fire is not inevitable following bark beetle outbreaks

	Bigler et al. (2005)
	probability of burning at various fire severity levels within one fire
	Colorado/spruce/spruce beetle
	used presence/absence, defined as >30% dead/downed
	outbreak in 1940s, fire in 2002; the 50-60 years postoutbreak suggests old phase
	beetle outbreak locations identified with presence/absence from classification of aerial imagery within 26,000-ha study area

forest type and structure/size from USFS RIS database.

fire severity from dNBR, Landsat TM, divided into four severity classes. 

used overlay analysis, where observed area of one fire severity class compared with expected area 

used ordinal logistic regression model to relative important of explanatory variables (1800s fires, beetle outbreak, forest cover type, stand structure, topography)
	unattacked locations
	although less important than other variables, beetle-killed stands had a higher probability of burning than uninfested stands 

	Bisrat (2010)
	probability of fire occurrence
	western conterminous US/four forest types (spruce/fir, lodgepole, ponderosa, Douglas-fir)/bark beetles
	not included; presence or absence only at 100 m spatial resolution; 1000 m grid cells formed as % 100-m grid cells with presence
	0-5 years, evaluated separately (red phase)
	statistical analysis of fire activity in western US; response variable:  2000-2005 MODIS burned area; explanatory variables:  2000-2004 ADS bark beetle locations: used 1-km grid cell resolution

also included climate, vegetation (forest type, NPP), and topography as potential explanatory variables

analysis done first for all areas that experienced fire (and pseudoabsences) within each forest type, then done using only BB-affected areas within each forest type 
	areas without fire
	bark beetle-caused tree mortality does not increase probability of fire occurrence compared with other drivers

	Bond et al. (2009)
	fire severity 
	Southern California/mixed conifer/western and mountain pine beetle
	varied; used #dead trees/acres in 2003 from Aerial Detection Surveys (beetles or drought not differentiated, usually >1 tree killed per acre) 
	significant tree mortality in 2002-2003; fire in 2003 (1 year postoutbreak) (red phase)
	studied 5860-ha wildfire; used 469 randomly sampled points from spatially explicit vegetation structural characteristics, topography, and prefire mortality (from Aerial Detection Surveys) as potential explanatory variables, and fire severity classes from Landsat RdNBR as response variable; assessed two statistical modeling methods, binomial and ranked-order logistic
	locations with no prefire mortality
	prefire mortality from beetles and drought does not affect fire severity

	Gara et al. (1985)
	fire spread
	southcentral OR/lodgepole pine/mountain pine beetle
	unspecified
	decades (down logs) (old phase)
	observations/field notes of several burned sites
	none
	in regions of low forest productivity, fires use beetle-killed logs for spread

	Kulakowski and Veblen (2007)
	severity and extent of 2002 fire
	Colorado/spruce, lodgepole pine/spruce beetle and mountain pine beetle
	varied across study area; used presence/absence of ADS polygons
	beetle outbreaks in 1997-2002, although Figure 1 suggest most of the outbreak occurred in 2002; fire in 2002; thus stands in red phase
	within 84,000-ha study area, used FS aerial and field surveys for salvage logging and ADS for insect outbreak locations

used Landsat dNBR to map four burn severity classes

used two classification trees to identify important explanatory variables (one for extent, one for severity); potential explanatory variables included previous disturbances (incl. beetles), forest type and cover, topography
	none specifically to test the influence of beetles compared with undisturbed locations
	beetle-caused mortality was not as important as other variables for explaining fire extent and severity

	Kulakowski et al. (2003)
	presence/absence of fire 
	Colorado/spruce/spruce beetle
	varied across study area
	spruce beetle outbreak occurred in 1946-1949 (mode 1947), fire in 1950; stands were 1-4 years postattack (thus red or gray phases)
	stand disturbance history reconstructed at 54 points within 4600-ha study area into 54 homogeneous patches with aerial photos; 

assessed severity of beetle outbreak by recording DBH, species, live/dead for all canopy trees within five 10m x 10m plots at 30-m intervals within each patch (500 m2 within each patch, or 0.18% of average patch).  

low-severity fire of 450 ha identified from tree cores 

used overlay analysis to assess whether fire more or less often than expected in beetle-affected patches. Because fire occurred at elevations <2985 m, overlay analysis conducted only at those elevations.
	considered low, medium, high beetle-caused mortality classes
	stands with high beetle-caused tree mortality less affected by low-severity fire than stands with low beetle-caused mortality

	Kulakowski and Jarvis (2011)
	occurrence of fires
	Colorado, Wyoming/lodgepole pine/mountain pine beetle
	not reported
	various but unspecified
	in 20 burned and 20 unburned stands, used dendroecological methods to determine previous MPB outbreaks; compared drought in fire versus prefire years as well
	unburned stands and, for drought, prefire years
	climate more important than beetles for fire frequency; no detectable increase of high-severity fire frequency following MPB outbreaks

	Lynch et al. (2006)
	presence/absence of burned area in 1988
	Yellowstone National Park/lodgepole pine/mountain pine beetle
	unspecified; used presence/absence from ADS
	fire in 1988; two outbreaks, first in 1980-83 (fire was 5-8 years postoutbreak, likely gray phase); second in 1972-1975 (13-16 years postoutbreak, likely old phase)
	studied outbreaks in Yellowstone National Park; beetle locations from digitized Aerial Detection Survey polygons

climate interpolated from three met stations

also considered topographic variables, vegetation type, previous fire history as potential explanatory variables

fire from National Park Service

multiple statistical analyses based on logistic regression 
	unattacked areas
	slight increase in burn probability for areas of earlier outbreak (likely old phase); no significant increase in probability of burning for areas of later outbreak (likely gray phase) 

	Pollet and Omi (2002)
	severity
	Yellowstone National Park/lodgepole pine/presumably mountain pine beetle
	unspecified
	unspecified
	not given; anecdotal evidence
	adjacent unburned area 
	beetle-killed trees lowered fire severity  

	Preisler et al. (2010)
	fire size
	Oregon, Washington/multiple forest types/multiple beetle species
	various; used number of trees killed
	various
	beetle outbreaks in Washington and Oregon identified using 1 km x 1 km grid that summed number of trees killed within grid cells from Aerial Detection Surveys

climate data (temperature, Palmer Drought Severity Index) from climate divisions

fire location, date, and size from database produced by Desert Research Institute

multinomial logistic regression analysis
	unattacked locations as one of level of treatment
	red phase areas had larger fires, and gray phase had no effect on fire size 

	Steele and Copple (2009)
	surface fuel and fire behavior
	N. US Rocky Mountains/ponderosa and lodgepole pine/mountain pine beetle
	unspecified
	red phase
	personal observations of several fires in 2009
	none
	red phase increased likelihood of crown fire behavior 

	Stiger (2009)
	fuels and fire behavior
	N. US Rocky Mountains/ponderosa and lodgepole pine/unspecified bark beetle
	unspecified
	red phase
	personal observations of several fires in 2009
	none
	fire behavior differences exist in between red phase lodgepole and ponderosa pine stands 

	Taylor et al. (2005)
	burned area within outbreak areas
	British Columbia/multiple forest types/multiple species
	unspecified
	various/continuous over 40-year study period, thus includes all postoutbreak phases
	digital mapping of insect (4 beetles and 7 defoliators) and fire (>20ha) outbreaks in BC in 1960-2000

used presence/absence (not mortality rate) for insect outbreak information

computed percent area burned of total area available for various times since outbreak 
	unattacked times/areas
	time since disturbance influences burned area

	Turner et al. (1999)
	burn severity 
	Yellowstone National Park/lodgepole pine/mountain pine beetle
	varied:  four clas​ses from none (0%) to severe (>50%)
	outbreak in 1969-mid 1980s, fire in 1988, thus 5-17 years since out​break, suggesting gray to old phases
	field plots established at 100 sampling points over 1 km x 1 km grid at three locations
 
observations recorded annually 1-4 years post fire

statistical relationships assessed using chi square analysis
	uninfested plots
	severe beetle damage increased likelihood of crown fire relative to other burn severity classes, but intermediate damage de​creased likeli​hood of crown fire

	West (2010)
	fire occurrence
	Colorado/lodgepole pine/mountain pine beetle
	unspecified; used presence/absence from Aerial Detection Surveys
	studied fires up to 25 years postoutbreak, thus includes all postoutbreak phases
	beetle locations within two National Forests in 1980/1981-1987 from digitized Aerial Detection Survey polygons; buffered by 50 m

fire locations (occurrence of ignition) 1935-2005 from USFS

statistical analysis of fire frequency and ignitions within beetle-affected areas; also considered human influences, topography, drought
	areas without beetles
	mountain pine beetle outbreaks did not lead to increased fire frequency in the subsequent 25 years


Table S1e.  Summary of studies reviewed:  Experiments.

	Study 
	Fire charac​teristic
	Location/forest type/insect
	Mortality rate
	Time since out​break
	Methods
	Type of control 
	Conclusions

	Schroe-der and Mooney (2009) and Government of Alberta (2009)
	crown fire ignition, intensity, and rate of spread
	Alberta/jack pine/simulated mountain pine beetle
	>90%
	trees girdled in 2007

Schroeder and Mooney:  burns occurred in 2008 (trees still green) 

Government of Alberta:  burns in 2009 (red phase)
	six plots delineated (0.12-4.0 ha each)

to simulate beetle attack, trees were girdled in the eastern half of each stand 

field measurements of fuels, fire behavior
	one-half of each plot left untreated
	foliar moisture was reduced following girdling, but the rapid crown fire development in both treated and control stands precluded conclusions about differences in crown fire behavior; more extreme crown fire behavior in red phase stands


Table S2.  Summary of fuel or fire characteristic/stage/study combinations.  An electronic version of this table is available upon request from the authors.  
	Fuel/fire characteristic
	Time since disturbance category
	Expected change from undisturbed conditions based on conceptual framework 
	Study
	Agree (A) or disagree (D) with conceptual framework
	Study type (modeling or observations)
	Publication type
	Forest type
	Fuel/

fire category
	Rating 

	canopy base height
	gray phase
	none
	Clifford et al. 2008
	D
	observations
	government publication
	pinyon pine
	canopy fuels
	2.5

	canopy base height
	gray phase
	none
	DeRose and Long 2009
	D
	modeling
	peer-reviewed journal article
	spruce
	canopy fuels
	2

	canopy base height
	gray phase
	none
	Jorgensen 2010, Jorgensen and Jenkins 2011
	D
	observations
	thesis
	spruce
	canopy fuels
	3

	canopy base height
	gray phase
	none
	Klutsch et al. 2011
	D
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2

	canopy base height
	gray phase
	none
	Page and Jenkins 2007b
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy base height
	gray phase
	none
	Simard et al. 2011
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy base height
	old phase
	decrease
	Ager et al. 2007
	A
	modeling
	peer-reviewed journal article
	mixed conifer
	canopy fuels
	2

	canopy base height
	old phase
	decrease
	DeRose and Long 2009
	A
	modeling
	peer-reviewed journal article
	spruce
	canopy fuels
	2

	canopy base height
	old phase
	decrease
	Jorgensen 2010, Jorgensen and Jenkins 2011
	A
	observations
	thesis
	spruce
	canopy fuels
	3

	canopy base height
	old phase
	decrease
	Page and Jenkins 2007b
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy base height
	old phase
	decrease
	Simard et al. 2011
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy base height
	red phase
	none
	Simard et al. 2011
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	1.5

	canopy bulk density
	gray phase
	decrease
	DeRose and Long 2009
	A
	modeling
	peer-reviewed journal article
	spruce
	canopy fuels
	2

	canopy bulk density
	gray phase
	decrease
	Jorgensen 2010, Jorgensen and Jenkins 2011
	A
	observations
	thesis
	spruce
	canopy fuels
	3

	canopy bulk density
	gray phase
	decrease
	Klutsch et al. 2011
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy bulk density
	gray phase
	decrease
	Page and Jenkins 2007b
	D
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy bulk density
	gray phase
	decrease
	Simard et al. 2011
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
	2.5

	canopy bulk density
	old phase
	decrease
	Ager et al. 2007
	D
	modeling
	peer-reviewed journal article
	mixed conifer
	canopy fuels
	2

	canopy bulk density
	old phase
	decrease
	DeRose and Long 2009
	A
	modeling
	peer-reviewed journal article
	spruce
	canopy fuels
	2

	canopy bulk density
	old phase
	decrease
	Jorgensen 2010, Jorgensen and Jenkins 2011
	A
	observations
	thesis
	spruce
	canopy fuels
	3

	canopy bulk density
	old phase
	decrease
	Page and Jenkins 2007b
	A
	observations
	peer-reviewed journal article
	lodgepole pine
	canopy fuels
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