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Today’s Outline

* Tree health vs. Forest health

* Silviculture is key...on the
ground

 Future considerations

e How to do it?

Class 52000




Tree Health and
Forest Health

* Tree Health
 The obvious condition of a tree.

* Forest Health

* Your values applied to a particular
area of forested land.

 Management of...

Forest Pests and Pathogens
Biodiveristy

Wildlife

Ecological services
Endangered species

Fire

W hite pine blister rust,
Wind River, WA




Tree Health

e Condition of the tree.

* Forest pathogens and
insects pests ...their
direct interaction with
the tree.

* Does the tree just sit
there and take it??7??

*'NO




Example:
Compartmentalization
of decay

After a tree is wounded,
the cambium begins to
form a new protective
wall.

The wall is both an
anatomical and a
chemical wall.

This wall separates the
tissue present at the
time of wounding from
tissue that forms after.




Compartmentalization:

Red-Tree response
(chemical protective
reactions).

Green-pioneer
microorganisms

Brown-decayed wood
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isms enter trees through wounds.

Wounds start the processes that

can lead to decay. And decay is
a major cause of damage to

Alex Shigo Associates



Armillaria

on

Western
Hemlock

from

wound




Pine
Butterfly

Theoretically..

The foliage that
grew back after
defoliation was
really different.

Tougher, and
more defensive
chemicals
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Forest Health

patterns of
trees

“sick” or dead

e Numbers and
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Average parasitism rates in each state for native parasitoid species, Agathis pumila, and Chrysocharis laricinellae.

Miller-Pierce et al. 2015. Envir. Entomology

Fig. 4.
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On the ground: Silviculture is key

e Active management
of forests, stands,
plantations:

* Requires the science
of Silviculture

* Provides an objective
framework to
achieve goals

* Plans for long-term




Fuels treatments

Obvious need in western forests

Everywhere?

Is thinning the answer?

Impacts of ground-based
operations




Resiliency is dependent
on biodiversity:
Keep all the pieces




Protect the soi

* There is only one
thing left after all
the trees are
gone....

 Soil takes 1,000’s of
years to develop.

* Keep soil on the
mountain!




* | know you are gonna ask

about assisted migration. Future considerations

* | am opposed to assisted
migration

» except in the context of
regional improvements in
species growth or forest
plantations

* and adjustments in elevation
and latitude for native
species.

https://www.climatecents.org/beat-the-drought-by-planting-

more-trees/#!/



Assisted migration

* The threat of invasive species:

* Do not transport soils.
* Phytophthoras!!!

* Do not transport live plants across
continents

* Your new tree could turn into a
pest

© INFECTED TREE. 2012
goenemu.v INFESTED AREA
:. ¥ QUARANTINE. 2013
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Assisted migration

Interpret models with
caution

Major investments in
movement should be
supported by field trials

Conservation of native
biodiversity is a priority

New trees change soils
and trophic dynamics

Prediction of western larch future habitat suitability
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Douglas-fir
and foliage
disease

Rhabdocline
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Red = hammered
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Assistec
Migration

* What is goal?

» Keep green stuff on
the landscape?

Timber?

Biodiversity?

Restoration?

Ecosystem services?

http://www.patheos.com/blogs/allergicpagan/2015/04/24/arb
or-day-earth-day-for-procrastinators/



How to do it! Forest Health Management

Utilitarian indicators

° Ae ria | d etectio nsu rvey Disease Wood yield Water quality Carbon storage
Damage Pest infestation Wood supply Energy fluxes
Growth Leaf area Esthetics Element fluxes

* Ground based monitoring Ecosystem indicators
Dead wood Habitat quality Seral diversity Persistence
Disease resistance Community structure Connactivity Invasion

* Remote sensin g Genetic variability Soil fertility Patchiness Extinction
Assessment tools

e Resea rch Inventory cruise Inventory plots Inventory plots Remote sensing
Inventory plots Remaote sensing™ Remote sensing Maonitaring networks

* Integration of monitoring and
research

*High resclution
ike LIDAR

e Qutreach and collaboration with
Foresters

Tree Forest Landscape Globe

Trumbore et al. 2015. Science.



* Aerial Detection Survey

* USDA Forest Service and Oregon
Dept of Forestry




1,200,000
B Mountain pine beetle
B Western pine beetle
. 1,000,000 [0 Douglas-fir beetle |
This data m i engraver
=
. = 800,000 M Spruce beetle H
I S Ve ry E B Western balsam bark beetle
. =
=
Important |3 s
=
o
<
400,000
- ! I I
U T T T T T ! T T ! T T l
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Source: USDA Forest Service Region 6 Cooperative Aerial Surveys State of Washington

Figure 21. Ten-year trend of tree mortality attributed to bark beetles by annual
aerial survey in Washington, 2006-2015.



On the ground: monitoring
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(enter query) | search |

U.S. Forest Service

Regional Offices

Program Features
FIA Data and Tools
FIA Library

FIA Symposium
Links

Contact Us

Site Map

¥ Regulations.gov

» Employee Search

" Information Center

» National Offices and
Programs

» Phone Directory

? Evaluate Our Service
We welcome your
ccomments on our service
and your suggestions for
improvement.

Forest Inventory &
Analysis

National Office

U.S. Forest Service
1400 Independence
Ave., SW
Washington, D.C.
20250-0003

(703) 605-4177
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Forest Inventory and Analysis National Program

Welcome to our site
We are the Nation's Forest Census

The Forest Inventory and Analysis (FIA) Program of the U.S. Forest Service provides the information needed to assess America's forests.

As the Nation's continuous forest census, our program projects how forests are likely to appear 10 to 50 years from now. This enables us to evaluate whether current forest
management practices are sustainable in the long run and to assess whether current policies will allow the next generation to enjoy America's forests as we do today.

FIA reports on status and trends in forest area and location; in the species, size, and health of trees; in total tree growth, mortality, and removals by harvest; in wood production
and utilization rates by various products; and in forest land ownership.

The Forest Service has significantly enhanced the FIA program by changing from a periodic survey to an annual survey, by increasing our capacity to analyze and publish data, and
by expanding the scope of our data collection to include soil, under story vegetation, tree crown conditions, coarse woody debris, and lichen community composition on a subsample
of our plots. The FIA program has also expanded to include the sampling of urban trees on all land use types in select cities.

FIA is managed by the Research and Development organization within the USDA Forest Service in cooperation with State and Private Forestry and National Forest Systems. FIA
traces it's origin back to the McSweeney - McNary Forest Research Act of 1928 (P.L. 70-466). This law initiated the first inventories starting in 1930.
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Counties
Subplots invaded (percent)

B 0.00-0.15
I o016-035
. 1 0.36-055
I 056-0.80
B o0.81-1.00

Southern Research Station,
Forest Inventory & Analysis Program.
Christopher M. Oswalt, March 2013.

Percent of forested sublpots invaded with
at least one monitored invasive plant.

FIA Data used to
show invasive
species
distributions



Regional plot networks

* Regional plot networks support the
FIA framework with more focused

data.

* Example at right:
* Permanent Sample Plot System

* PNW Research Station, HJ Andrews
Experimental Forest and LTER, OSU,
UW, WSU, USU, UM

e 135installations measured every 5-6

years
* Slide Rob Pabst




PSP data availability

* Archivedin the ForestScience Data Bank (FSDB)
since 1984

e On-line and downloadable since 2003

¥ Andrews Experimental Forest... X = Andrews Experimental Forest... *

Q, search |* E w O

=) andrewsforest.oregonstate.edu/data/abstract.cfm?dbcode=Tv010&topnav=97 C |

121 Most Visited Getting Started = Latest Headlines

Login Donate Contact Us

£ HJ Andrews Experimental Forest G ﬂ@

Long Term Ecological Research

I S B B T B T T I
TV010

Long-term growth, mortality and regeneration of trees in permanent vegetation plots
in the Pacific Northwest, 1910 to present

* PI: Mark E. Harmon

e Originator: Jerry F. Franklin

® Other researchers: Robert J. Pabst, Charles B. Halpern, Janneke HilleRisLambers, Andrew J. Larson, James A. Lutz, Mark E. Swanson,
James Freund, Paul A. Harcombe, Todd M. Wilson, Kenneth J. Bible, Julia A. Jones

Dates of data collection: Feb 1 1910 -

Data collection status: Study continues and further data collection is planned

Data access: Online

Access constraint: Stands from the Andrews Experimental Forest and from the Hemlock-Spruce series are available except for the most
recent remeasurement.

® Last update: Mar 19 2015 (Version 8)

<Citation> <Acknowledgement> <Disclaimer>
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Outreach and collaboration

with Foresters Forest Health Highlights
in Oregon—2015

e USFS: Forest Health and
Protection

 State forestry forest health
professionals

* Forestry Extension

Oregon Department of Forestry
Forest Health Program
February 2016

e Universities and Colleges &

for the greatest good

Pacific Northwest Region
Forest Health Protection




There you have it!

* We are already managing our
forests for forest health.

* The PNW/USA has the most
advanced and integrated
program of monitoring and

research for forest health in the
world!

e You are a part of the future
NOW!




