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Tree Mortality Drivers

ÅLoss of forest ecosystem integrity

ÅBark beetles 

ÅHotter droughts

Bass Lake Recreation Area, Sierra NF



Loss of Forest Ecosystem Integrity

ÅRemoval of fire as a key ecological process

ÅIncreased forest densification

ÅForest structural homogenization

ïDue to past logging & fire exclusion

Ililouette Basin, Yosemite NP



Altered Fire Frequency

Source: Safford and Van de Water et al. (2014)



Altered Fire Frequency

Too little fire (~84%)

Source: Safford and Van de Water et al. (2014)



Increased Densification
Ponderosa Pine Forest

Source: Stephens et al. (2015) *Based on 1911 historical dataset based on 378 transects covering a large geographic extent 

(~10,000 ha) and over 300 ha in transect area.

8 times increase in density



Increased Densification
Mixed Conifer Forest

Source: Stephens et al. (2015) *Based on 1911 historical dataset based on 378 transects covering a large geographic extent 

(~10,000 ha) and over 300 ha in transect area.

2.5 times increase in density



Loss of Forest Heterogeneity
ÅHistorical ICO pattern

ïIndividual trees

ïClumps of trees

ïOpenings

ÅLoss of openings and single trees over time

Sierra and Sequoia National Forest Historic Photo Archives 



Bark Beetle Activity: Historic

Source: Stephens et al. (2015)



Mountain Pine Beetle activity in 
the Western US

*Source: Hicke et al. (2006)
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Precipitation Trends: Yosemite NP

*Source: Western Regional Climate Center



Temperature Trends: Yosemite NP

*Source: Western Regional Climate Center



Hotter Droughts
ÅRegional warming trends resulting in more extreme 

droughts ςincreased tree moisture stress

Source: Dobrowski, Univ. of MontanaSource: US Drought Monitor



Mountain Pine Beetle activity in 
the Western US

*Source: Hicke et al. (2006)



Summary

ÅReduced forest ecosystem integrity

ïRemoval of fire as key process

ïForest densification & homogenization

ÅWarming temperatures

ÅIncreased beetle activity


