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Forest Health Defined• Well, that isn’t very 
easy…..

• It is personal

• You define forest health 
based on your 
experiences and 
instincts.

• Individual tree health

• Forest health

Mt. Pine Beetle mortality in lodgepole pine, Freemont-Winema NF



Scientific attempt at an 
objective perspective

• Growth (economic) losses to plantations 
and managed forests from biotic and 
abiotic factors.

• Extent and severity of outbreaks, 
epidemics, droughts, fires etc.

• Tree mortality: annual rate

• Changes in Net Primary Productivity and 
carbon sequestration

• Biodiversity losses

Port Orford Cedar mortality from POC root disease



Data from Forest Inventory and Assessment
29,195,481 acres of forests in Oregon

Trees -Percent

• Live 9,674,000,000

• Mortality/yr 171,000,000-1.8%

• Cut/yr 40,000,000-0.4%

Andy Gray, USFS, FIA Analyst from Forest Health Conference

Severe Swiss needle cast near Tillamook, Oregon



Andy Gray, USFS, FIA Analyst from Forest Health Conference



Christine Buhl, OR Dept. Forestry



Christine Buhl, 
OR Dept. Forestry



Oregon Department 
Of Forestry Map

Coast and 
Coast Range
Forests

Swiss Needle Cast of 
Douglas-fir

Port Orford Cedar Root 
Disease

Sudden Oak Death



Visible symptoms of the stand (photo Rob Flowers, ODF)





Swiss Needle Cast in Oregon
2016 = 548,251 acres

SNCC Website: http://sncc.forestry.oregonstate.edu/

Cooperative Aerial Survey 
ODF/USFS FHP 1996-2016 

589,599 acres

131,031

386,876 acres







From: South Slough National Estuarine Research Reserve 
website

Range of Port Orford Cedar



Oregon Department 
Of Forestry Map

Westside Valleys
Dry Interior, and 
Klamath and
Siskiyou Mts.

Douglas-fir mortality and dieback

Grand fir mortality

Associated with Drought

Flat headed fir borer (a Buprestid wood borer) 
Especially in the south, but also in Valley

Douglas-fir beetle northern region and higher 
elevation

Fir Engraver in grand fir/white fir 









Flatheaded fir 
borer in 
Douglas-fir, 
(Phaenops
drummondi, 
Coleoptera: 
Buprestidae)

“Classic” flatheaded fir borer mortality pattern of Douglas-fir.  Edges and among oaks.  Photo: Bill Schaupp



•
B. Schaupp, USFS

Risk Map for Flatheaded
Fir Borer in Southern 
Oregon (Klamath Mts.)

Max Bennett, OSU FNR 
Ext.

Associated with:
Ann. Precip < 40 inches
Elevation 1,500-3,500ft

NOT:
Aspect
Heat Load index
Slope position
Slope
Density Canopy Cover
Age



Oregon Department 
Of Forestry Map

Cascade Montane
High Elevation 
Forests

Snowpack and drought

True fir mortality 

Balsam woolly adelgid in subalpine fir…serious

Fir engraver, silver fir beetle



Warmer winters: 
reduced snowpack

• In Montane forests, snowpack is 
the lifeline

• Without snowpack, many trees 
will suffer

• Summer water stress increases

• Noble fir, pacific silver fir, Mt. 
hemlock, subalpine fir

USDA



Christine Buhl
OR Dept Forestry



Balsam woolly adelgid
mortality in subalpine fir, 
eastern Oregon



Oregon Department 
Of Forestry Map

East-side Cascades

Pandora Moth in Ponderosa and lodgepole pine

Fir engraver in grand/white fir

Mt. Pine Beetle in lodgepole and other pines

Western Pine Beetle in Ponderosa





MPB Outbreak 



Pandora
moth

photos from 
Randy Henry

2-yr life cycle

Major 
defoliation in 
second year.





Oregon Department 
Of Forestry Map

Ochoco, Blue, 
Wallowa Mts.

Western pine beetle in Ponderosa pine

Mt. pine beetle in lodgepole and other pines

Balsam woolly adelgid in subalpine fir

White pine blister rust in whitebark pine



2017 Aerial 
Detection Survey

Mortality South of
John Day

Western Pine Beetle
Mt. Pine Beetle 
Fir Engraver



Lodgepole and 
Ponderosa Pine



White Pine
Blister Rust 

In Whitebark
Pine at high
Elevation.



Wallowa Mts.



Remember: Not 
all insects and 
fungi are bad!

• Dead trees make 
important wildlife habitat

• Tree death is normal

• A healthy forest has a 
healthy amount of 
disease!



Fire management 
and forest fuels

• Obvious need in western forests

• Everywhere?

• Is thinning the only answer?

• Impacts of ground-based 
operations



Resiliency is dependent 
on biodiversity:

Keep all the pieces

Hermit Warbler Kinglets



Biodiversity: Parasitoid wasps of Larch casebearer

Miller-Pierce et al. 2015.  Envir. Entomology
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