The connection between climate
and declining forest health in the
western United States.

David M. Bell!, Matthew J. Reilly?3, Warren B. Cohen?, and
Zhigiang Yang3

1 USDA Forest Service, Pacific Northwest Research Station
R 2 Humboldt State University USU

EUASg 3 Oregon State University, College of Forestry Oregon State

7 or e A e N T T T b
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Forest change around the world
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Remote Sensing of Forest Change

* Some forest change can be subtle.
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Remote Sensing of Forest Change

* Some forest change can be subtle.

e Subtle changes develop over several years
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Disturbance Rate (%)

Remote Sensing of Forest Change

* Some forest change can be subtle.
e Subtle changes develop over several years

* Slow, subtle changes in forest canopies (e.g.,
declines) are now ubiquitous in the western USA.
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Palmer Drought Severity Index
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Research Questions

1. What role is multi-year drought playing in
remotely sensed forest decline (RSFD) events?

2. How might RSFD behave as climate changes?
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TimeSync Observations of Change
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MaxEnt Model

e Low stress
kelihood

* High stress
kelihood

* TimeSync
stress
observations




Stress Probability Trend (2015-2100) — p-value <0.05
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Disturbance Rate (%)
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Drought effects on RSFD
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Defining climatic anomalies

* Winter VPD and summer precipitation contributed most
strongly to climate anomalies.

* Lagged climate effects (1-3 years in past) were common
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Relating climate
anomalies to RSFD

* Negative precipitation and
positive VPD anomaly
effects imply drought as a
contributor to decline
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Relating climate

anomalies to RSFD |
* Negative precipitation and
positive VPD anomaly = |
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Comparing SAM vs. Maxent Maps

Maxent — Douglas-fir Forest Type Group SAM — Lodgepole Pine Forest Type Group
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Conclusions

1. What role is multi-year drought
playing in remotely sensed forest
decline (RSFD) events?

 Summer precipitation shortages and
warmer winters precede forest decline

* High variation in responses imply
mediating factors

2. How might RSFD behave as
climate changes?

* Future droughts are likely to increase
the prevalence of RSFD in the PNW.

* More must be learned about how local
factors (e.g., forest composition) alter
sensitivity to drought
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Remote Sensing of Forest Change,
including RSFD
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Is There A Climate Connection?

* Use MaxEnt to explore the relationship of observed

stress with climate

— Previous year’s annual precipitation (October-September)

— Current year’s mean maximum temperature (July-
September)

— Slope (and p-value) _
for the previous five |
years of precipitation ¢*'|
and temperature

— Elevation, slope,
aspect

— Forest type group
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