Climate Change Resilience and
Adaptation through Restoration

Monongahela National Forest, West Virginia
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Figure 13.—Annual end sexsonal change in mesn, minimaam, and meimam femperatures sonoss the assessment ares from
1501 through 2011, SHopling imdicates thens is less than 10-peroent probability that the trend cowld have oooumed by chanoe

slone. Dats source: Climatewizeng (2013).
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Figure 23.—&nnual and sessonal changes in mesn predpitation from 1504 through 2011 in the assessment ares. SHppling
indicates there is less than 10-percent probability that the trend has coosTed by chanoe. Dwt souros: Oimate'Wizand |2013).
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Figure 25, —Frojecied diffsnenos i daily mean temperabure ot the and of the csrbury (2070 through 2093] compared to
baseline (1574 through 2000) fior two climate sosmsrios.
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Climate Change Resiliency — National
Forest Planning Rule

“...the Forest Service find that a planning rule must address
the following eight purposes and needs:

1. Emphasize restoration of natural resources to make our
NFS lands more

resilient to climate change, protect water resources, and
Improve forest

health.

2. Contribute to ecological, social, and economic
sustainability by ensuring that all plans will be responsive
and can adapt to issues such as the challenges of climate
change; the need for forest restoration and conservation,
watershed protection, and species conservation; and the
sustainable use of public lands to support vibrant
communities.” (2012 Federal Register)




Climate Change, Restoration, and
Carbon

The 2012 planning rule emphasizes
restoring the function, structure,
composition, and connectivity of
ecosystems and watersheds to
adapt to the effects of a changing
climate and other ecosystem
drivers and stressors, such as fire
and insect and disease infestations.
A baseline assessment of carbon
stocks required in the assessment
phase and monitoring will check
for measureable changes in the
plan area related to climate change
and other stressors.




MNF Land and Resource Management
Plan

Published in 2006

Originally had no explicit mention of climate change

Updated in 2011 to address climate change

Upon review of management direction, we determined
that it addresses climate change resilience and
adaptation

Strong focus on maintaining and restoring ecosystem
Integrity — generally equates to enhancing resilience
and preserving adaptive capacity



MNF Land and Resource Management
Plan

Maintain, restore, or enhance ecosystem resiliency

(facilitated adaptation/mitigation)

Promote carbon sequestration (mitigation)

Promote air or water quality, cooler temperatures,
moister conditions (facilitated adaptation)

Reduce or prevent NNIS establishment and spread
(facilitated adaptation)

Retain or promote biological diversity (facilitated
adaptation)



INF

As populations grow and threats of climate change loom,
the National Forest grows in importance in providing
ecosystem services to downstream communities

Role of Restoration on the !

Restoration seeks to speed recovery of the landscape from
century-old impacts

Restoration also seeks to build resilience and adaptability
to future changes

Conducted within the context of ongoing stressors (acid
deposition, non-native invasive species, potential new
energy development and related infrastructure, etc.)




Ecosystem Restoration on the MNF

Red spruce forest

Watersheds and aquatic habitat
Non-native invasive species
Oak ecosystems/fire regimes






" Why Is Spruce Important??
_ 6 High number of “species of concern”

158 plants (75% are S1-S2)
137 wildlife (40% S1-S2)

90 Carbon Sequestration (esp. below ground)
~ * 5 Natural Refrigerator (fosters cool moist microclimate)
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Understory Spruce Release







Spruce Restoration on Mined Land
Non-native conifer

plantation

Non-native grassland
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Site Prep Activities
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Beyond Business as Usual: IL Scale Climate Change Adaptation

sMaximal intact natural landscape coverage for
south to north movement of species

*Maximal area at higher elevations for species
to occupy in future (elevation map below;
lightest areas approximately above 1000 m
contour)

High biodiversity (Central & Southern
Appalachians among highest in Eastern
North America)

High level of environmental variation to
maximize opportunities for emigrating
species (Central & Southern Appalachians
have the most variation in Eastern North
America)
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e Species Control

Non-native Invasi
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Appalachian Forests
Oak and pine-oak

6 Variety of communities domlnated-.by varlous '
mixtures of dak‘ﬂryellow and Whlte plnes hickories

6 Can have closed caﬂopy q‘_‘seml opehwoodland
structure dependmg on fire re.glme

6, Disturbance regime domlnated by.ﬁ‘_equent low-
Intensity fire (Native Americanbu rning dates back at
least several thousand years) -1

6 C. 3yr fire returi: &{terval for savannas/woodlands
6 Fire return highly variable in forests; 7 — 30+ years
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daptation

Lambert mined land restoration project

Big Rock timber management project

Ada ptati on WorkbooKa cimate Change Tool for Forest Management and Conservation

My Workbook Log Out

Home About How to Use Use Workbook Resources

About
NIACS and Key
Partners

The Adaptation Workbook

What is it?

The Adaptation Workbock is a structured process to consider the potential effects of climate

ange Response Framework, change on forest ecosystems and design forest management and conservation actions that can
a collaborative effort o support help prepare for changing conditions. The process is completely flexible to accommodate a
climate-informed forest management wide variety of geographic locations, scales, forest types, management goals, and ownership
and conservation. Visit types. The Workbook consists of 5 basic steps:
Fo dapta 0 learn more
about tools and r es that have
been produced as part of this effort.
You can also get information about
real-world projects that have used the
Adaptation Workbook.

. Define goals and objectives

. Assess climate impacts and vulnerabilities

. Evaluate objectives considering climate impacts
. Identify adaptation approaches and tactics for implementation IDENTIFY
. Monitor cffectiveness of implemented actions

MONITOR

y

o W b e

The following partners have supported
this online version of the Adaptation

Workbook: Why was it created?

¢ - Northeastern More and more information is becoming available on climate change projections and potential impacts on forest ec 5. Unfortunat
information doesn't seem applicable because many forest managers are unsure how climate change might actually apply at the scales that are
relevant to their work Adaptation Workbook was created to bridge this gap. The Workbook provides fores and natural resource

professionals a flexible, logical process to consider climate chang
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