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From green trees...

To red trees... in one year
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| Forests are always a mosaic
of living and dying trees

But.the cu rrent_morta_' v event ¢
beyond the “historic range 0




Hypothesized Ecosystem Impacts
of Bark Beetle outbreaks
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Leaf Gas Exchange

Soil Respiration

Sap Flux

Stand structure affects likelihood of attack

70

B 2008 Hit Stand

60 @ 2007 Hit Stand

[ Tower Stand, Hit 2009
I Unthinned Stand

50

40 A

30

Trees per ha

20 A

10 -

u L

<10 10.1-15  151-20 20.1-25 25.1-30  >30.1
DBH (cm)

11/13/2009



Mortality is happening now
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Blue stain fungi rapidly changes sapwood
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Individual trees die quickly but at the ecosystem
scale the forest still took up CO2 in 2009
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Conclusions
» Bark beetle/blue stain impacts are rapid in high
and low elevation outbreaks

— Large reduction in transpiration, photosynthesis within
a month

— Large increase in soil moisture, ramifications to stream
flow

— Greenhouse gas emissions being altered

* Traditional experiments using controls may not be
possible due to extent of attack

— Test mechanisms behind mass and energy dynamic
with ecosystem, hydrological and regional models
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Future Work (Research Opportunities)

e Determine successional impacts

— Are seedlings limited by light, nutrients
and/or water?

e Quantify N cycle changes and losses—
water quality
* Scale to watersheds and regional extent
using other locations and FOSTER
(Forest Steppe Transition Ecosystem Research)
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