§NY D) United States

=—=  Department of
| Agriculture

i'for the éreatest good




What is Climate Change?

In order to understand climate change, it is important to
understand the difference between weather and climate.
Weather describes the conditions of the atmosphere (e.g.,
temperature, precipitation, humidity, and cloudiness) over
a short period of time (minutes to months) in a particular
area. Climate, on the other hand, is the long-term (30 years
or more) average of weather conditions in a given region.
Put simply, climate is what you expect, and weather is what
you get. While weather can be difficult to predict, climate is
driven by factors that scientists understand relatively well.
Scientists use their understanding of climate to develop
complex Global Climate Models that can closely reproduce
historical climate conditions and make projections about
what future climate may be like.

The past century has seen an increasing trend in global
average temperature. This trend is linked to the continuing
rise in atmospheric concentrations of greenhouse gases
(GHG) like carbon dioxide (CO2). GHGs absorb heat energy
reflected from the earth’s surface, then re-radiate it back
to the Earth's surface. The warming trend is expected to
continue through the next century, with the magnitude
of warming primarily contingent on the amount GHG

emitted by humans in the future.1

What does it mean for the
Pacific Northwest?

Climate change has the potential to alter the
landscapes of the Pacific Northwest (PNW). A
warmer climate will affect valued resources
managed by the Forest Service in Region 6.

- Reduced snowpack and earlier melting
alters the streamflow dynamics of many river
systems.?

Increased water temperature in streams affect
habitat suitability for sensitive aquatic species.?

Sea-level rise puts important coastal features
at risk from erosion and inundation.?

Warmer temperatures, and changing stressors
and disturbance patterns lead to changes

in composition and structure of forest, shru-
bland, and grassland ecosystems.?

These biophysical effects lead to socioeco-
nomic consequences for inhabitants of the
Pacific Northwest?
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Figure 1: Observed annual average temperature change
(1950-2011) and simulated annual average temperature change
(1950-2100) for a selection of climate models under a high emis-
sion scenario (red shading) and a moderate scenario (blue shad-
ing). Thin lines represent individual models with the thicker lines
representing the multi-model average (Mote et al,, 2013).°

Anticipated Climate Change in the
Pacific Northwest

Temperature

« The past century saw an average increase of 0.13 °F per
decade. Most of the warming occurred in the last 30
years.*

« Heat waves have become more frequent, and cold
waves have decreased.*

By 2050, climate models estimate an average tempera-
ture increase of 4.3 to 5.8 °F, and an average summer
temperature increase of 3.4 to 9.4 °F when compared
to 1950-2011 temperatures. The actual temperature
increase will depend on greenhouse gas emissions
(Figure 1)

Precipitation and Snowpack

- Average annual precipitation has increased slightly in
the Northwest over the past century.*

« Annual precipitation projections do not show a
consistent increasing or decreasing trend; projections
differ among climate models. Interannual variability
is not expected to change markedly from historical
variability.#
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Figure 2: Estimated current and projected future average August stream temperature for
USFS Region 6. Left to right: baseline (1993-2011), 2040s (2030-2059), 2080s (2070-2099).

Projections use a climate model ensemble average with moderately high emissions.
i - Comparing the time periods shows a regional increasing trend. With complete coverage
°C>20 17 14 11 <8 of the stream network, managers can discern local variation in vulnerable aquatic habi-
°F >68 =63 =57 =52 ~<46 tat. Produced by the NorWest project, a multi-agency collaborative led by researchers at

the USFS Rocky Mountain Research Station.

Precipitation and Snowpack [...continued) Stream Temperature and Fish
- Most climate model projections show a slight increase in - Warmer air temperatures have been linked to warmer
precipitation in winter and a slight decrease in summer. streams in the Pacific Northwest."
: : 256 )
Extreme rain events may increase. - Lower summer streamflows and warmer air temperatures
. Average Sno\/\/pack has declined by 29% over the last will ||k6|y lead to increased stream temperatures in the
half of the 20th century for western Washington and future (Figure 2).

i i i 7
Oregon, and further decline is expected in the future. . Higher stream temperatures reduce habitat for cold-

water-adapted trout and salmon species, thus imped-
ing migration and restricting populations to isolated

refugia."
Region 6 Projected Risks and Vulnerabhilities

Forest Vegetation
Streamflow Dvnamlcs - A warmer climate and longer growing seasons alter a
- As winters become warmer, many watersheds will expe- plant’s ability to survive, grow, and reproduce.'”
rience a larger fraction of streamflow earlier in the year.”® . Longer, hotter summers increase soil water deficits,

leading to drought-stress in plants. Drought-stressed
plants are more susceptible to mortality from fire and
insect and disease outbreaks (Figure 4).'?

- Autumn and winter flood events will likely increase in
frequency and magnitude, and winter soil moisture will
likely be higher, thus increasing landslide risk.2®

- Aging roads and infrastructure are vulnerable to damage « Plant species distributions will likely shift northward
and potential loss from flooding and landslides, which and upward in elevation with warming temperatures,
degrade aquatic habitat.>' and the area of alpine and subalpine communities may

shrink.”



http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html
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Figure 3: Sea-level rise enhances the erosion potential of storm surges in places
like Eel Creek within the Siuslaw National Forest's Oregon Dunes National Rec-
reation Area. It is uncertain if delivery of sediments from inland sources needed
to maintain these features can keep up with the accelerated losses in the future
putting these unique areas at risk (Photo: USDA Forest Service).

Forest Vegetation [...continued)

- Lower fuel moisture and longer fire seasons with
climate change will likely lead to increased area burned
by wildfires (Figure 5). Burned areas are more sensitive
to erosion, floods, and invasive species.'?'?

- Increased disturbance and shifting species distributions
will likely increase opportunities for invasive species to
establish. ™

. . Figure 4: Mountain Pine Beetle outbreaks like this one in an eastern
Socioeconomic Effects g

Sea-level Rise

One typically thinks of the vast inland forests
and majestic mountain ranges when it comes
to the Forest Service, so it may be a surprise
to some that the Forest Service manages
oceanfront real estate.

The region’s coastline includes the Oregon
Dunes National Recreation Area, the largest
coastal dune fields in the U.S. (Figure 3). Like
coastal features everywhere, these resources
are vulnerable to sea-level rise (SLR). Expan-
sion of warm water and melting land ice
contributed to a global 8 in. SLR since the
1880s and projections for the next century
range from 1-4 ft. depending on emissions
and local factors. SLR amplifies the effects
of storms and wave action making extreme
events even more damaging. Coastal features
like sand dunes and tidal marshes will be
subjected to an intensified pattern of inunda-
tion and erosion. '

Oregon Lodgepole Pine stand will likely be more frequent under

- Degradation or loss of natural resources from climate
change could affect the economic well-being and cul-
tural character of communities.'”®

- Increasing scarcity of water could lead to greater con-

milder winters and hotter, drier summers. (Photo: Dave Powell, USDA
Forest Service (retired), Bugwood.orqg).

flicts among users on and adjacent to federal forests.’ + Culturally-important food and medicine sources pro-
vided by ceded land on national forests could move or

- The Pacific Northwest First Nation Tribes have deep disappear, making access for tribal people difficult to
concerns about climate change effects on traditional impossible. Community cohesion and economic well-

hunting, fishing, and gathering activities.? being may be put at risk.?
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B 300% to 400% Figure 5: Estimated increase in area burned resulting from
200% 1o 300% | regional temperature and precipitation changes based

on 2.2 °F global warming. Performed at the ecoregional

100% to 200% | scale, there will be local variation in impacts in these large

l\\ Not modeled __/‘ areas with fuel sensitivity to climate. (From The National

Climate Assessment, Ch. 21).?

What is being done?

The Forest Service recognizes the threat climate change
poses to its mission to sustain forests and grasslands for
future generations. As part of its Roadmap for Responding
to Climate Change, the agency uses a performance score-
card to assess progress of national forests in climate change
adaptation and mitigation.

To meet its objectives in the Pacific Northwest, regional
managers, scientists from the PNW Research Station, and
outside collaborators are partnering to do climate change
vulnerability assessments to determine what the most
significant impacts of climate change will be on national
forests in the region. These vulnerability assessments

set the stage for development of adaptation options, or
ways in which national forests can prepare for and plan to
decrease the negative effects of climate change.

Vulnerability assessments and adaptation options are
included in published reports, which inform national forest
restoration activities, post-fire management, and the forest
plan revision process.

Complementary to these assessments, a region-wide
socio-economic vulnerability assessment is also being
developed. The results of this work are being packaged in
innovative ways to aid in their use in management deci-
sion-making. These tools are crucial to an effective climate
change response that supports the Forest Service mission
now and in the years to come.

Looking for More?

Please see the cited references (located on the back)
for more in-depth information about climate change
impacts in the region.

The US Forest Service Climate Change Resource Center
hosts a wide array of information from basic science
to forest impact topics - www.fs.usda.gov/ccrc

Climate Facts is produced by the Pacific Northwest
Region 6 Climate Change Team. US Forest Service,
1220 SW 3rd Ave., Portland, OR 97205.

For inquiries or additional information, contact:

Becky Gravenmier, Climate Change Coordinator,
bgravenmier@fs.fed.us

Wes Hoyer, Climate Change Program Associate,
robertwhoyer@fs.fed.us



http://www.fs.usda.gov/ccrc/index.php
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USDA Non-Discrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its custom-
ers, employees, and applicants for employment on the bases of race, color, national

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the USDA

origin, age, disability, sex, gender identity, religion, reprisal, and where applicable,
political beliefs, marital status, familial or parental status, sexual orientation, or all or
part of an individual’s income is derived from any public assistance program, or pro-
tected genetic information in employment or in any program or activity conducted or
funded by the Department. (Not all prohibited bases will apply to all programs and/or
employment activities.)

To File an Employment Complaint

selor (PDF) within 45 days of the date of the alleged discriminatory act, event, or in the
case of a personnel action. Additional information can be found online at www.ascr.
usda.gov/complaint_filing_file.html.

If you wish to file an employment complaint, you must contact your agency’s EEO Coun-

Program Discrimination Complaint Form (PDF), found online at www.ascr.usda.gov/
complaint_filing_cust.html, or at any USDA office, or call (866) 632-9992 to request the
form. You may also write a letter containing all of the information requested in the form.
Send your completed complaint form or letter to us by mail at U.S. Department of Agricul-
ture, Director, Office of Adjudication, 1400 Independence Avenue, S.W., Washington, D.C.
20250-9410, by fax (202) 690-7442 or email at program.intake@usda.gov.

Persons with Disabilities

Individuals who are deaf, hard of hearing or have speech disabilities and you wish to file
either an EEO or program complaint please contact USDA through the Federal Relay Ser-
vice at (800) 877-8339 or (800) 845-6136 (in Spanish). Persons with disabilities who wish
to file a program complaint, please see information above on how to contact us by mail
directly or by email. If you require alternative means of communication for program infor-
mation (e.g., Braille, large print, audiotape, etc.) please contact USDA's TARGET Center at
(202) 720-2600 (voice and TDD).
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