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Tree Mortality Drivers

A Loss of forest ecosystem integrity
A Bark beetles
A Hotter droughts
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Bass Lake Recreation Area, Sierra NF




Loss of Forest Ecosystem Integrity

A Removal of fire as a key ecological process
A Increased forest densification

A Forest structural homogenization
I Due to past logging & fire exclusion
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Altered Fire Frequency
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FRID Condition Class (mean Fire Return Interval)

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



Altered Fire Frequency
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Source: Safford and Van de Water et al. (2014)
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Increased Densification

Ponderosa Pine Forest
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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.



Increased Densification

Mixed Conifer Forest
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Source: Stephens et al. (2015) *Based on 1911 historical data_set based on 378 transects covering a large geographic extent
(~10,000 ha) and over 300 ha in transect area.



Loss of Forest Heterogeneity

A Historical ICO pattern
I Individual trees
I Clumps of trees
I Openings
A Loss of openings and single trees over time
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Sierra and Sequoia National Forest Historic Photo Archives



Bark Beetle Activity: Historic

a
o

i
o

=
o

rJ
o

vl
=
O
@
v
C
(O
-
=
g
o
X

=
-

Ponderosa Pine Mixed Conifer

o

None/moss Mistletoe M Fungus M Insects

Source: Stephens et al. (2015)




Mountain Pine Beetle activity In
the Western US

Historical Current Future Projection
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*Source: Hicke et al. (2006)



Precipitation Trends: Yosemite NP
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*Source: Western Regional Climate Center



Temperature Trends: Yosemite NP

mean = 0.0345(year) - 14.349
R2=0.3127, p <0.001
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min = 0.0787(year) - 115.93
R?=0.5198, p < 0.001
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*Source: Western Regional Climate Center



Hotter Droughts

A Regional warming trends resulting in more extreme
droughtsc increased tree moisture stress

U.S. Drought Monitor October 25, 2016
California g Y

Drougnt Conditions (Percent Area)

None | DO-D4 |D1-D4 | D2-D4

Curmrent 95 | 9104 [8112 | 6180 | 42

Lasoek | 777 [ 2223|8112 | 6180 |2

3MonthsAgo | 600 |400.00|8359 | %0.02 | &2
TR0

Startof
Calendar Year | 0
12092015

Start of
Viaster Year 0.00 |%00.00} 8359
827206

One YearAgo
10270013

Intensity.

D0 Abromally Dy - D3 Extreme Drought

David Simeral
Western Regional Climate Center
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http://droughtmonitor.unl.edu/

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




Mountain Pine Beetle activity In
the Western US

Historical Future Projection
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*Source: Hicke et al. (2006)



Summary

A Reduced forest ecosystem integrity
I Removal of fire as key process
I Forest densification & homogenization

A Warming temperatures
A Increased beetle activity



