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Context, Opportunities, Challenges

* Forests -
e where are they, how productive,
e what are they valued for, and

e what are the threats currently
* Opportunities — new uses

* Challenges — economic growth, land
use change, climate change.



Where are the Forests?
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ho Manages Forest Land?
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- Forest Owners/Managers are Diverse
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Ecosystem Serv

— » Wood products

Forests

e

* Watershed protection
o © Wildlife habitat

* Recreation

* Hunting

* Aesthetics

- Bioenergy

/¢ * Home in the Woods

* Carbon sequestration
* Trees for Agroforestry
®¢ o Urban landscaping and
# forests



ow Productive are Forests:

Forest land use

Timberland
Reserved forest
Other forest land
| No data

500 miles

Albers Equal-Area Conic Projection. P

Timberland - produces 20 cu ft/year of industrial wood in natural stands

Reserved - land withdrawn from timber utilization L0 U



People live in the most Productive Forests

2010 POPULATION DISTRIBUTION IN THE UNITED STATES
AND PUERTO RICO
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%umans alter the ex%en!

and character of forest land

' J

Housing growth in
and near National
Forest System and
National Park System

lands, 1940-2000
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ends in total forest area underestimate
threats to forests from fragmentatlon

i

= 50% forest in 2001

1.1% net loss of total
forest area
3.2% to 10.5% net losses

of forest interior area
(4.41 ha to 5,310 ha).

Met change

=1% gain

=1% change
I 1% to 4% loss
, 5% to 8% loss
B 9% to 12% loss
M >12% loss

Widespread shift to more
fragmented conditions, even
in regions exhibiting small
net changes in forest area.

Figure 2 | Net change in forest area from 2001 to 2006. (a) All forest. (b)
Forest interior in a 65.6-ha neighborhood. Ecological sections* are shaded
and State boundaries are shown for comparison. In the inset map, forest-

dominated ecological sections are those that contained more than 50%

Riitters and Wickham 2012 :
forest in 2001.
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New Opportunity — Bioenergy

ODT per square mile
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Figure source: adapted from U.S.
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arbon Sequestration

New Ecosystem Service
@ Presently

U.S. forests and associated wood products currently
absorb and store the equivalent of

National Climate Assessment 2013



here is the Potential High
for Cabon Management?

Forest Production (Tons Carbon/Hectare/Year)

i N i
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Figure source: adapted from Running et al. 2004, NPP.
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Challenges and Opportunities

o Short-term

* Longer-term



Short-term
High demand for

In 2006, an abrupt
drop in the U.S.
housing market, a
decline in home
values, housing
related financial
instruments,
followed by a
global f1nanc1al
Crisis in 2008.

housing up to 200s5.

\

Cubic meters per capita

Great Recession

~a
[y}

B 5oftwood industrial roundwood  BHardwood industrial roundwood

20 -

04

00
1965 1870 18vE 1880 1885 1990 18BR 2000 2008 20M0

Roundwood equivalent of U.S.
forest product consumption
(including imports)

USDA Forest Service 2012



I Great Recession — the West

Figure 1. Sales value of the primary and secondary forest
Value Of industry products industry in the western states

outputs fell 31%, $49
billion in 2006 to 34

billion in 20009. -
Employment in the %
Rocky Mountain .
States down 22%.

Demand for wood products was greatest in California and the
Southwest, particularly the urban areas of Los Angeles, Las

Vegas, Phoenix, and San Diego, where the housing collapse
was the greatest.




- The long-term

e US Forest Service RPA
Assessment explores
natural resource
production on all
forest and rangelands
— 50 years into the
future




2510 RPA Scenarios g

= /7. moderate economic growth, hlgh _populatlon
growth, warmest $s | g

[ [ulmininl 1§

= . high economic growth, moderate
population growth, mid-range warm

= 5. moderate economic growth, low population
growth, lowest warming
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Forestland area declines by 2060

Area of forest
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~ Forest Products

Looking ahead, U.S.
timber harvest may

Increase because of

wood energy

— Assumes a

=]
L]
L}

U.S. timber harvest volumes, 1970-2010,
and projections by scenario, 2020-2060

Zn
=
=

i meters per year (millions)

o =
Cub

1980 1990 2000 2010 2020

very high
demand for
wood energy

Assumes a
demand for

wood energy

similar to
present
demand



! U.S. Forests — area and inventory declines
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Short term and Long term

* Short term influences are overlain on
longer term trends, can have an
influence on the direction of longer-
term trends.

e Future economic assumptions can
have large influences on the use of
forest lands.



Effects of Climate Change, US Forests

* Increased flooding, erosion, movement of

sediment into streams by

* 1) higher precipitation intensity in some
regions (South),

¢ 2) higher rain:snow ratios in mountainous

regions (West),

¢ 3) higher area burned (western dry forests).

Vose et al. 2012
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Effects of Climate Change, US Forests

* Increased drought

e exacerbate insects, fire, and invasive

species,
e leading to higher tree mortality,

* slow regeneration in some species,

and altered species assemblages.

Vose et al. 2012
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Effects of Climate Change, US Forests

* Wildtfire increases, area burned doubling
by mid-21% century.

* Insect infestations expand, possibly more
area/yr than wildfire.

* Invasive species more widespread,
especially in areas of increased
disturbance and in dry forest ecosystems.

Vose et al. 2012



«— October 2002 versus
May 2004]
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Breshears et al. Front Ecol Environ 2009

Photo: Craig D. Allen



and fires in 2006
PB hosts and cumulative MBP infestation in 2000-2013
across the western United States.
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Annual area burned by
= wildfires across the
western United States

Cumulative area infested
by MPBs (2002-2013)
across the western United
States

Annual area burned by
wildfires and infested by
MPBs (2002—-2013)

Sarah J. Hart et al. PNAS 2015;112:4375-4380
©2015 by National Academy of Sciences
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U.S. Average
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%es die faster du r%

when temperatures dare warmer

¢  Ambient

+4°C

VWatered

Ambient ‘** **‘ 0 5 10 15 20 25 30 35
Temp. ‘ * ‘ ‘ Time to death (weeks)

CTaLh b
“o | o % 4%

Adams et al. 2009
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Decisions under Climate Change?

Through every day decisions:
Selecting forest management
Deciding to plant seedlings or not
Identifying new opportunities G,
Investing in infrastructure —‘
Decisions to harvest
Decisions to sell land




! !ncorporating Climate Change

Adaptation into Forest Management

1. Resistance: maintain values and ecosystem
services in their present condition

Millar et al 2007, Joyce et al. 2008, Peterson et al. 2012



!rotecting and Sustaining Forests -

Reducing Wildfire Risk
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/I{orporating Climate Change
Adaptation into Forest Management

1. Resistance: maintain values and ecosystem
services in their present condition

2. Resilience: enhance capacity of
ecosystems to withstand or absorb
effects without loss of key processes or
functions

Millar et al 2007, Joyce et al. 2008, Peterson et al. 2012
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Using fire/vegetation management to
encourage regeneration response to current
climate where advanced regeneration is
evident.

White Pine Blister Rust

Bristlecone Pine

After Schoettle and Sniezko 2007



/mporating Climate Change
Adaptation into Forest Management

1. Resistance: maintain values and ecosystem
services in their present condition

2. Resilience: enhance capacity of ecosystems
to withstand or absorb effects without loss
of key processes or functions

3. Response: assist transitions to future
states by mitigating or minimizing
disruptive outcomes

Millar et al 2007, Joyce et al. 2008, Peterson et al. 2012
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Adaptive Silviculture for Climate Change

* Forest managers need robust, operational
examples of how to integrate climate change
adaptation into silvicultural planning and
on-the-ground actions that can...

e Foster resilience to the impacts of climate
change and/or

e Enable adaptation to uncertain futures

%CLDQUET %5 | _ % i
Morclern

WL FoResTRY CENTER

o E a W n  a
" "
Southam Rassarch Stafion







ADAPTIVE SILVICULTURE FOR CLIMATE CHANGE (ASCC)

NRS/NIACS: * Collaborators
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"JAdaptation Case Studies using Science-
Management Partnerships

Pacific Northwest: Northern Rockies Northern and Northeast
Olympic National Forest Adaptation United States — over 30

and National Park, Partnership on the ground projects
North Cascadia

Adaptation Partners p_ .
(2 NF, 2 NP),

_. é';. o ._; :.:-. 1 . e
T

Ao e~ ides/ | Watershed

TN R AR vulnerability

b 5 E T e assessments on 11
National Forests

: "y 4 T across the US
Inyo National ‘ | b g \
Forest CONE R

Blue Mountains k,
National Forests '

Y BN
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Tahoe National B v e o National Forest
] Data Sourcces i
Forest D EOEeg an_sf.s: chela;illm Contin 1elds
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Shoshone Gunnison Basin (led
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Current Tools that Assess RlSk" add
the climate change component—

» .\" Pk

Olympic National Forest
and National Park Case
Study
Place-based

= =t

and science s
management worksh o

Change at Olympic
National Forest and

tO faCilitate Climate mm Olympic National Park
change adaptation —
planning.

Ownership

|} Olympic Nationel Forest

gl Rt | @8 Olympic National Park
IS A = | e state
(% Tribal
E::ﬂ; Privata

Halofsky et al. 2011, PNW-GTR-844
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April 1 snow water

Two Forest-level workshops equivalent

2400 mm l-wms
First workshop focused on climate [' -
change impacts on hydrology: T

Historical Chango] :

* Snowmelt-dominant watersheds * “ 3
decreases in flooding

* Transient watersheds -
increased flood frequency

* Rain-dominant watersheds -
small increases in flood
frequency




Adaptation: Adding Climate Change to
Road Management

Second forest-level workshop focused on Adaptation

/ RE T, i Yo
2~y \%}_

— Aquatic risk quantified in the
current Road Management
Strategy; add climate change
influence.

— Riparian zone proximity - Assign
a higher hazard rating if in projected
flood hazard corridor.

— Upslope hazard - consider amount Bt 28t Be tE bl 1y
of area upslope that is in transient |[EAREEICEIELLRLE
Hayakdyvt iore Or raln-on-snow zone.

Olympic Peninsula.
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limate Change Response Framework

Northern Institute of Applied Climate Science

Cross-boundary il ™

approach

Partnerships

Integrated set of tools
and actions

Demonstration
Projects

http://climateframework.org/framework-components/forest-adaptation-resources



Adaptation Workbook -

Ecosystem
Vulnerability
Assessment and
Synthesis and
other resources

Figure 7.—The Adaptation Workbook presents a five-step process (dark green rectangles) that can be used to incorporate
climate change as a management consideration and help ecosystems adapt to the anticipated effects of climate change.
Additional resources (light green rectangles) provide information and tools that support the process.

Swanston and Janowiak 2012



Climate Change Response Framework

@ Start-Up © Planning @ Action @ Complete

]

Landowner
types:
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Tribal Demonstration Projects
. Demonstration projects are real-world examples of how managers have integrated
PI‘IVate climate considerations into forest management planning and activities. These projects

use the partnerships and resources developed through the Framewaork to test new ideas and
actions for responding to changing conditions. Demonstrations come in all shapes and sizes,
showing a variety of adaptation actions that also achieve forest management goals.

Project State Landowner Type  Status
http://climateframework.o -4 - v| [Any- v| [-Any- v| CAw- |  [Resai
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Challenges and Opportunities

Challenges
Forest area losses, increased fragmentation
Economic returns on forests
Increasing disturbances

Opportunities
New considerations for forest products
Science-management partnerships
Adaptive management
Experiments with adaptation
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-stoc
volume and

volume of wood:

1953 and 2007

FS RPA regions

Billion cubic feet

Cubic feet per acre

351]
B Softwonds
307 M Hardwoods
250 —
m_
150—
100—
0
1953 |2|I]ﬂ? 1953 | 2007 1953 |ED|]? 1953 | 2007
Morth South Pacific
I.lnuntan Coast
4000
B 1953
3500 —
B 2007
3000 —
2500 —
2000 —
Rocky Pacific

Mountain

Coast

Figure 5b.1. Growing-stock volume and volume per acre by region, 1953 and
2007.



ange is Apparent Across the Nation

Observed U.S. Temperature Change

Alaska U.S. Average
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orthern Institute for Applied
Climate Science

Adjusting silvicultural
prescriptions to a
changing climate

Chequamegon-Nicolet National Forest:
Aspen Stands on the Park Falls District

Start-Up Planning Complete

The stands in this adaptation project are marked for timber harvest.

The Chequamegon-Nicolet Mational Forest, like much of
northern Wisconsin and the Northwoods, contains a large
amount of aspen forest. This boreal forest type, which has
substantial ecological and economic importance to the region,
may be espedcially vulnerable to a changing climate.

This adaptation project evaluated the potential effects of a
changing climate on two aspen stands, which led to
adjustments to the silvicultural prescriptions. These changes
are intended to help these stands adapt to anticipated
changes, as well as provide a real-world example of how forest f§
management can enhance adaptation to climate change. '

s e P s A o s

http://climateframework.org/node/218



