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Forest Health Monitoring Program

e |nitiated in 1990 to provide information on
the status, changes, and trends in forest
health and sustainability.

e The FHM program provides information on
all forest lands to land-managers and
policy makers that affects, directly or
indirectly, all Americans.
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FHM Objective's:

e Establish a monitoring system throughout
the forests of the United States to
determine detrimental changes or
Improvements that occur over time.

e Provide baseline and health trend
iInformation that is statistically precise and
accurate.

e Report annually on status and changes to
forest health.




USDAFOREST SERVICE  National Forest Health Monitoring

Caring for the Land 2nd Serving People

Major Program Components

INTENSIVE
SITE
MONITORING
*Processes

DETECTION
MONITORING
«Satellite
*Aerial Surveys
*Ground Plots
& Surveys

RESEARCH ON
MONITORING
TECHNIQUES

EVALUATION
MONITORING
Problem Areas
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e Nationwide grid of
permanent sample
points

e Aerial damage
detection surveys

e Special ground
surveys
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Integrated Monitoring Framework

Ecosystem
Index Sitee

21 permanent Inten sive-site
CoOSyShENT Mo itonng
lecatons across US
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"g‘ Forest Health
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E Phase 2 Permanent. 125,000 forest fots
Forest Invemory Fmile [Shm] grid

Local Tomparer y af pormarent
mmnmgﬂ‘ 100000 Hots- vanous scoales
Inventories
Phase 1
Remote Sensing Milians of Tm-Thm piosls

Ground
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Since 1999 FHM ground
plots have been
integrated with Forest
Inventory and Analysis
(FIA) plots

Phase 2 — Tree
Measurements
(—125,000 plots, each
representing —6,000 ac.)
Phase 3 — Health
Indicators (—8,000 plots,
each representing
~96,000 ac.)

Each plot measured once
every 5 to 10 years

National Forest Health Monitoring

FHM/FIA Plot Integration

Phase 2/Phase 3 Plot Design
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© Subplot 24.0 ft (7.32 m) radius
® Microplot 6.8 ft (2.07 m) radius
"% Annular plot 58.9 ft (17.95 m) radius
{0 Lichens plot 120.0 ft (36.60 m) radius
B Vegetation plot 1.0 m? area
== Soil Sampling (point sample)
— Down Woody Debris 24 ft (7.32 m) transects
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Rotating Panel Désign
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Tree Growth
e Tree Regeneration

e Tree Crown Condition

e Tree Damage

e Tree Mortality

e Lichen Communities

e Ozone Bioindicator Plants

e Soil Morphology and Chemistry
e \Vegetation Structure

e Plant Diversity

http://fia.fs.fed.us
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e Live crown ratio

e Density

- Foliage transparency
e Dieback

- Diameter
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Lichén Commun'ities

0

Fun J | that live in

assocl afu@ with algae

e S tive to environmental
stresses such as air
po IJIJ t n or climate @hamge

Indic t ors of fores
biodiversity

Biotic dexes are
develgped | based on
pollution and climate
gradients

0

0

Photo by Stephen Sharnoff
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e QOzone causes direct
foliar injury to many
species

e Bio-indicator plants
are evaluated for
severity of foliar injury

e Sampled on separate
plots

Photo by Gretchen Smith
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Ozone

Siomonitoring
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Down Woody Material

e Measurement of fallen
trees, dead branches
along transects
— Diameter
— Length }
— Stage of decay
— Species

ﬁh%fla 'ﬁ‘#’ .1;

— Cavities .A o e

» Assess fire risk, —:\ 3
wildlife habitat, ‘\\
carbon L

Photo by Chris Woodall
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Vegetation Diversity and Structure

e Type, abundance, and
arrangement of plants
on plots

e Allows reporting on
diversity of native and
iIntroduced species

e Monitoring for change
over time will be
possible by re-
measurement

Photo by Will McWilliams
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e Measurement of soill
physical properties,
compaction, erosion
potential

e Soil samples collected for
chemical analyses

— Acidity

— Exchangeable cations
— Nitrogen and carbon
— Toxics

— Bulk density
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e Aerial Detection
Surveys

— Observers in aircraft
elevation

— Create maps visible
damage
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Major Forest Pest Trends

Millions of hectacres affected

@ Gypsy Moth B Southern Pine Beetle
O Mountain Pine Beetle O Western Spruce Budworm
B Spruce Budworm
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S Special Detection Surveys

Pine morta in the Southwe

Special aerial and ground
surveys conducted in 2003
covering 15 million acres
In AZ, NM, CO, UT, NV

Ponderosa pine in Arizona - 2003
Photos — FHP R3
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Special Detection rSurveys.
Sudden Oak Deat

e Accelerated mortality of tanoak
(Lithocarpus densiflorus) has been
noted in California since 1995
(Quercus agrifolla) and CA black
oak (Q. kelloggii) occurs in coastal
areas of California

e Causal agent of disease identified
as Phytophthora ramorum in 2000
by researchers at Univ. of California
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e QObjectives:

— Multi-scale approach
to distribution,
iIncidence, and impact
of SOD in CA

— Detection,
effectiveness of
eradication in OR

— Detection outside

infested areas in CA

Preliminary 30D Risk/Hazard Map

and OR
Maps and photos o

Courtesy R5, ODF, SRS
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Special Detection Surveys

Red Bay mortality —

exotic ambrosia beetle
Xyleborus glabratus

vectoring Ophiostoma
sSp. in Southeastern
coastal states, killing

red bay, sassafras,
and other Lauraceae
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 Determine the extent,
severity, and causes of
undesirable forest health
changes.

» Address likely cause-and-
effect relationships,
Identify associations
between forest health and
forest stress indicators.
Ildentify management
consequences and
alternatives for reducing
the effects of forest
stress.

Identify research needs.

National Forest Health Monitoring

1o
I

Evaluation Mo ;|§tfing |
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Research on Monitoring Techniques

e Urban Monitoring —
design sampling
strategies for urban
forests and street
trees

e Riparian Monitoring
— design sampling
strategies for
riparian forests
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Intensive Site Monitoring

— N"kina N/ oll= alfa

e In depth monitoring
of indicators to
determine detailed
Information on key
components and
processes of
selected forest
ecosystems
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» Water quality

e Total Carbon
e Calcium Depletion

Invasive Species

National Forest Health Monitoring

~ Delaware River Basin
Collaborative Environmental
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National Reports
— FHM National Technical

Reports

— 2003 Sustainability Report |
— Montreal Process Criteria The 5‘3'5" “,F &) National Reporton
and Indicators for The Nation’s = Sustainable Forests — 2003

Sustainable Forests Ecosystems
— Heinz Center — The State of
the Nation’s Ecosystems

— EPA — US/Canada Air -
Quality Agreement o
ngress Reports PR Y

= Regional Reports

= i Forest Health

— Northeast Forest Stressor
===t Monilering in the
Rep@m g Martheostern
— Aspen Forest Cover Change BRA  Uniled Stales
.Jn R@@kﬂeg 1 irburin p o Lomdis e doring 1PTRIME

- State Reports
— Utah Baseline Report
— Forest Health Highlights
http://www.fhm.fs.fed.us
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AnaIyS|s by Ecoreglon Sectlons
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0

National
hierarchical
system of
ecological
units

— Climate

— Vegetation
— Soils

R.G. Bailey, 1995
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- Mortality from Aerial Surveys

VO S-0()72

Mortality Relative Exposure
Bl
Bl ome-128
[ Jie-=
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Mortality from Plots
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Defoliation from Aerial Surveys

VO S-2004

Defoliation Relative Exposure
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Crown dieback
and foliar
transparency
were used to
calculate a
crown index

Overall, < 15
ger@em of the
yasal area was
associated with
unhealthy
crowns

Ecoregion
sections having
> 10 percent
average basal
area associated
with unhealthy
crowns were
mostly located in
the Interior West

National Forest Health Monitoring
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” Crown Con(i_iti(')h's

Crowns: 1999-2002

Avg. % of BA associated with poor crowns
0-1
1.001-2.5

N 2.501 -5

B 5.001 -10

B 10.001 - 12.316

Al i il
Insufficient Data ree was considered o have poor crown condifion

il its adjusted-ZB-index was greater than 0.25,
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Wet Sulfur Deposition

e

Wt sullate depostion (kaha'yoar)
10— B
56=10,1 - o
LY =145 1
E 14,8 =101 -
B 100 —2as
[ morborost
A/ Ecorogion sestion boundary

Figure 18— Average apnual wer suifate deposition
(1994 po 2001 ) by ecoregion section. The arcas outlined
im0 Blore brespirligdet ecorvaron sections wihosy depesifion
rates exceed Hre 95% percentile
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Wet Nitrogen Deposition

Wit inorpanic nilrogen depositon

(kpha/ymar) : R

wag " J vy

Figure I'9—Average anmual wet nitrogen depotition
(1994 for 2001 ) by ecoregron sechion, The areas outlined
in frluee Righelight ecoregion sections wiage depasition
rittes exceed Hre 95° percentife.
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e Mean soil pH
value is 4.8

e Acidic
tendency of
soil pH is
most clear
east of the
Mississippi
River

pH (CaCl2)
e
I 40-55
55-72
T2:-88

¥ BT
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Effective Cation Exchange Capacity

T T E—

e Southeastern
United States
tended to have
the greater
proportion of
forest soils with
low ECEC levels.
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Total SO|I Carbon
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- T@talJ soil
carbon content
Is generally the
highest in the
Northeastern
and Northern
United States
where decay
rates are very
low

Total carbon, Mgha
0-30
3-40
B +-s0
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e QOzone
concentrations
highest in Sierra
Nevada,
southwest,
Appalachian
piedmont, along
east coast and

Great Lakes =t
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e Foliar injury on
ozone plots showed
similar trends

The highest
occurrences in the
Sierra Nevada, the
southeast, and near
Washington, DC

0

Mean Biosite Index
(2000-2004)
-
| EARL
| RLARS':
B s
| R
B ci-srs
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TOP AGENTS BY RANK

1. Mountain Pine Beetle
2. Red Oak Decline

3. Southern Pine Beetle

4. Root Diseases - All

5. Gypsy Moth

6. Pine Engraver Beetle

Spruce Budwomm
Beoech Bark Discase

- Douglas-Fir'White/Grand Fir Def.

leffrey Fine Beetle

Dward Mistletoes

Aspen Decline

Wi=tern Balsam Bark Beedle
Sudden Oak Death
Hemlock Looper

Westem Red Cedar M:Jll.lril}f
Balsam Woolly Adelgid
Hemlock Woolly Adelgid
White Pine Blister Rust
Roundheaded Pine Beetle
Fusifonm Rust

Olak Will

Risk Mapping

7. Fir Engraver Beetle
8. Douglas-Fir Beetle
9. Spruce Beetle
10. Hardwood Decline
11, Western Pine Beetle

ADDITIONAL AGENTS BY RANK i

Aspen Forest Tent Caterpillar
[runtch Elm Disease

Morthern Spruce Engraver Beetle
Jack Pine Budworm
Deouglas-Fir Tussock Moth
Bromze Birch Borer

Alaska Yellow Cedar Decline
Western Spruce Budworm
Emverald Ash Borer

Butternut Canker

Lastern Larch Beetle

Asian Longhom Beetle
acific Silver Fir Beetle
Spruce Aphid

Pacific Madrone Decline

Vi i et f Bh slamderg lived ol Ol Lheies
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Risk of Invasive Forest Pests
e
Suscepltibility Potential | .
Ips typographus

Tt i Tl o i | il A0
1. Deashiishmest
3 Isirsduciias

- v Tadablimhrenl pofienical relales o

Mip praducsd by FHTET, MFT
P Collns. OO0 80 6 192006
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Future Challenges

e Stress key strengths of FHM
— Paﬂzmers;h ip-based
— Innovative
— Comprehensive
— Science-based
e Be “Real Time”

— Timely detecm@m,) analysis, and reporting of adve
changes in forest health to facilitate effective
management response

Look Beyond the Grid

— Look back — analyze trends, integrate diverse data
sources

— Look forward — forecast future conditions, analyze risks

— Design new approaches for detection of invasives

0



