Indicator F.a.

Tree mortality and damage from
Insects, diseases, and other agents

First update



Strategy F: Protect, mai nt ai n,
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Desired trend:
Stable or decreasing long-term levels of Oregon forest tree mortality.

Relevance:

The public and policy makers have an interest in major forest
disturbances resulting from biotic and abiotic causes.

- Is the scale of damage exceeding known historic levels?

- What type of damage is occurring and can anything be done to
mitigate detrimental impacts or enhance beneficial ones?

an



Strategy F: Protect, mai nt ai n,
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Data Availability: Three current statewide measures / data sources.
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Metric Data Source

Estimated tree mortality (acres affected and | Oregon Department of Forestry
volume) based on annual aerial surveys USDAT FS Forest Health
Protection & FH Monitoring

Estimated tree damage (humber of trees,
acres affected & volume) based on periodic
and annual ground surveys

USDAT FS Forest Inventory &
Analysis (FIA) Program

Acres burned by fires resulting in 50% or
greater reduction in crown cover (surrogate
for tree mortality from fire) based on remote
sensing

Oregon Department of Forestry




2009 Cooperative Aerial Survey

Bear Survey
e JUNOT s
e jun02
s jUN03
e jUN08

jun22
s jun23
s jun24

Hood River Pen

General overview survey

e U120
jul21
e jul22
e U123
e UI27
jul28

e jul29 e
jul30 151111} n “ n
‘ r
== aug04 -

=== aug05
s aug10
e aug11
e aug13
= aug14

~aug17
s gug18

Baker Cit
. y

Burns

e aug19
=== aug20
=== aug25
s aug26
s aug27
aug28
s aug31
s gep01
s gep02




Forested FIA Plots 2001-2005
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Figure 4- Forested FlA plots measured between 2001 and 2005 provide the data for this report. Locations are
approximate. (Forest/non-forest G5 layer: Blackard et al. 2008; urbanfwater GI5 layer: Homer et al 2004,
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Mote: Plot locations
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Map: John Chase




Strategy F: Protect, mai ntain, an
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Data Availability: New remotely-sensed measure / data source.

Metric Data Source

Acres affected by fire & burn severity based |Wildland Fire Leadership Council
on remote sensing

Monitoring Trends in Burn Severity
Note: In the Western US, includes all large |(MTBS) Project

(>1,000 acres) wildland fires




Strategy F: Protect, mai nt ai n,
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Desired trend:

Stable or decreasing long-term levels of Oregon forest tree mortality.

Condition Trend Information

7 < QO

Mixed or Fair Mixed or Uncertain Partial
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Major Insect Outbreaks
1986 - 2008

Western Spruce Budworm 1986
Fir Engraver 1989

Mountain Pine Beetle 1989
Douglas Fir Beetle 1989

Swiss Needle Cast 2002

Mountain Pine Beetle 2008

Data Source:

Oregon Department of Forestry

DEPARTMENT OF
FORESTRY

2600 S Sireet
Sdems, Ocegon 97310

Prepared by Oregon Department of Forestry 6/21/10




Figure 17 Estimated area (acres) of tree mortality on Oregon forest lands
Based as detected by annual aerial survey data (1980-2009). 1. 2
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1 Forest health surveys only assess burned areas of less than 100 acres, while larger fire boundaries are surveyed
by the PNW Wildfire Coordinating Group.

2 Does not include areas affected by insect defoliators or needle diseases.



Figure 27 Estimated volume (MMCF) of tree mortality on Oregon forest lands
Based on annual aerial survey data (1980-2009). 1. 2.3
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Source: ODF/USFSCoop Aerial Survey

! Tree mortality estimates converted to volume for each agent/host combination by reporting area; an
arbitrary USFS geographic designation to provide seamless coverage.

2 Forest health surveys only assess burned areas of less than 100 acres, while larger fire boundaries are surveyed
by the PNW Wildfire Coordinating Group.

3 Does not include areas affected by insect defoliators or needle diseases.
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Strategy F: Protect, mai nt ai n,
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Measure/Data Source: Annual cooperative aerial surveys, 2009.

Tree mortality detection on >750,000 acres of forest lands;
Estimated at >20 million cubic ft

Majority of detected damage due to bark beetles
Greater damage to drier, Eastside forests
Approximately 87% of detections on federal lands
Major tree species affected were pines and true firs

Tree mortality estimates were 18% higher by area (30% lower by
volume) than the 10-year average
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Figure 3 0 Comparison of the percent of total forest trees (number), forested area (acres), and volume
(cubic feet) affected by damaging agents on OR forest lands from FIA ground survey datat
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1The periodic and annual inventory values represent 10-year and 5-year summaries, respectively, as only a

portion of the FIA plots are surveyed each year; they provide complementary results to aerial survey but cannot
be directly compared.



Strategy F: Protect, mai nt ai n,
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Measure/Data Source: Periodic FIA plot surveys, 2001-2005.

- Surveys estimated 27% of live trees had signs/symptoms of damage
- Approx. 15% of Douglas fir & 32% of ponderosa pine affected

- Greater damage to drier, Eastside forests & federal lands

- Root diseases & dwarf mistletoes affected the most area/volume

- Most common damage was environmental (fire, wind/winter, etc.)

- Over 15 million acres had >25% of the basal area affected;
estimated at 35 billion cubic feet

- Less damage in 5-yr analysis (2001-2005) than in previous
10-yr survey report (1994-2003)
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Figure 50 Average Acres Burned per Year in Western Oregon Resulting in a
50 Percent or Greater Reduction in Crown Cover!?
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Data source: Oregon Department of Forestry Time Period

1ODF Change Detection Study used as a surrogate for direct assessments of wildfire tree mortality. Changes in
reflective values from satellite imagery were used to detect the spectral signatures of burned areas and
differentiate these from intact forest canopies, timber harvest areas, etc.

2Change detection data are only available for variable multi-year periods.



Figure 60 Average Acres Burned per Year in Eastern Oregon Resulting in a

50 Percent or Greater Reduction in Crown Coverl?
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Data source: Oregon Department of Forestry

1ODF Change Detection Study used as a surrogate for direct assessments of wildfire tree mortality. Changes in
reflective values from satellite imagery were used to detect the spectral signatures of burned areas and
differentiate these from intact forest canopies, timber harvest areas, etc.

2Change detection data are only available for variable multi-year periods.




Strategy F: Protect, mai nt ai n,
forest ecosystems, watersheds, and airsheds within a context of
natural disturbance and active management.

F.a. Tree mortality & damage from insects, diseases, and other
agents.

Measure/Data Source: ODF change detection study, 1977-2003.

- Tree mortality in burned areas can be highly variable

- Damage more common in drier, Eastside forests, but significant
damage has historically occurred in Western OR (2002-2003)

- Highlights need for direct, annual assessments

New Measure/Data Source Available: Acres affected by fire & burn
severity by remote sensing (MTBS project, 1984-present).

- Plan to include moderate/severe burned areas as part of annual
tree mortality estimates; provides a direct measure
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