


ó ~ 1 million acres
ó High elevation
ó Location of headwater 

streams for millions in 
the East

ó Rain shadow effect – The 
Allegheny Front

ó Sedimentary geology 
and acidic environments

ó Biodiversity hotspot

The Monongahela 
National Forest











“…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)



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.



ó Published in 2006

ó Originally had no explicit mention of climate change

ó Updated in 2011 to address climate change

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

ó Strong focus on maintaining and restoring ecosystem 
integrity – generally equates to enhancing resilience 
and preserving adaptive capacity



ó Maintain, restore, or enhance ecosystem resiliency 
(facilitated adaptation/mitigation)

ó Promote carbon sequestration (mitigation)

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

ó Reduce or prevent NNIS establishment and spread 
(facilitated adaptation)

ó Retain or promote biological diversity (facilitated 
adaptation)



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

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

ó Restoration also seeks to build resilience and adaptability 
to future changes

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



ó Red spruce forest

ó Watersheds and aquatic habitat

ó Non-native invasive species

ó Oak ecosystems/fire regimes



1900-1910

500,000 ha of spruce and mixed 
spruce – northern hardwood



Why is Spruce Important??
ó High number of “species of concern”
ó 158 plants (75% are S1-S2)
ó 137 wildlife (40% S1-S2)

ó Carbon Sequestration (esp. below ground)
ó Natural Refrigerator (fosters cool moist microclimate)



Simulation of C dynamics in the aboveground biomass and the soil after
harvesting. — Assumptions: Biomass-C stock typical for Central European
Norway spruce forest; rotation period ≈100 years; 25% of SOM are labile, total
SOM loss from literature (Olsson et al., 1996).







Non-native grassland
Non-native conifer 

plantation





Plant Red Spruce & Other Native Plants



• 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)

•Maximal 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)







Watershed Restoration















ó Variety of communities dominated by various 
mixtures of oaks, yellow and white pines, hickories
ó Can have closed canopy or semi-open woodland 

structure depending on fire regime
ó Disturbance regime dominated by frequent, low-

intensity fire (Native American burning dates back at 
least several thousand years)
ó C. 3 yr fire return interval for savannas/woodlands
ó Fire return highly variable in forests; 7 – 30+ years





ó Lambert mined land restoration project

ó Big Rock timber management project







Kent Karriker, Ecosystems Group Leader (kkarriker@fs.fed.us) 

Monongahela National Forest
200 Sycamore Street, Elkins WV 26241

304-636-1800

http://www.fs.usda.gov/mnf

mailto:kkarriker@fs.fed.us
http://www.fs.usda.gov/mnf
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