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Data Sharing Meeting – Restoration Steering Committee Presentation 

Bent Creek Training Center 

On April 26, 2013 the National Forests in NC Restoration Steering Committee presented data to the 
interdisciplinary team for the Nantahala and Pisgah NF Plan Revision. The meeting was organized and 
facilitated by members of the Restoration Steering Committee and took place at Bent Creek Experimental 
Forest Training Center.  

The purpose of the meeting was to provide an opportunity for restoration committee members to present 
data and information regarding ecological restoration to the Forest Service in support of the assessment 
phase of Forest Plan Revision.  

The meeting was facilitated by Judy Francis and presentations were as follows: 

Southern Blue Ridge Matrix Forest Block and Core Forest Analyses Results, completed by The 
Nature Conservancy and partners, presented by Megan Sutton 

Revised Natural Heritage Area Boundaries, completed by NC Natural Heritage Program, 
presented by Ed Schwartzman and Linda Pearsall  

Using LiDAR Data to Evaluate Current Structure of Yellow Pine in WNC, completed by WNC 
Alliance, presented by Josh Kelly 

Refinement of Golden Winged Warbler Focal Areas/State of the Birds and Other Priority Species 
Information, completed by NC Wildlife Resource Commission, presented by Kendrick Weeks and 
Gordon Warburton 

Road Risk Factor Analysis, completed by The Wilderness Society, presented by Hugh Irwin 

USFWS Asheville GIS-Derived Conservation Planning Datasets (including aquatic species and 
habitat prioritization mapping), completed by USFWS, presented by Mark Endries 

Historical extent of spruce in Southern Appalachians, completed by WNC Alliance, presented by 
Josh Kelly  

Abstracts for each of the presentations are attached.  
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 Southern Blue Ridge Matrix Forest Block & Core Forest Analyses, The Nature Conservancy  

The Southern Blue Ridge (SBR) Ecoregion’s forested landscape (portions of Georgia, North Carolina, 
South Carolina, Tennessee, and Virginia) is comprised of intact temperate forest over a diversity of 
landforms, elevation zones, and bedrock geologies, making it one of the most biologically-diverse areas 
in North America. This region contains several of the few remaining mega-blocks of relatively 
unfragmented forest in the eastern United States, supporting the highest diversity of salamanders in the 
world, a tremendous diversity of tree and herbaceous species, and very high densities of forest breeding 
birds. These large contiguous forests provide fundamental ecosystem services that sustain underlying 
natural processes, ensuring the continued persistence of plant and animal populations as well as the 
provisioning, regulating, and cultural ecosystem services on which humans depend (e.g., quality drinking 
water, flood control). From a global perspective, the Southern Blue Ridge forested landscape is a huge 
and irreplaceable ecosystem recovering from regional-scale deforestation. These re-established forests 
are facing compounding and interacting threats due to increased human population, forest 
fragmentation, pests and pathogens, soil acidification and global climate change.  
Previous efforts by The Nature Conservancy (TNC) and its partners identified priority SBR conservation 
locations, focusing largely on occurrences of rare species and communities at the scale of individual 
patches; however, the scope and magnitude of today’s conservation challenges mean that we must 
expand our focus to include landscapes and strategies beyond a protected network of preserves. The 
Conservancy’s approach to the long-term conservation of the Southern Blue Ridge critical forest 
resource envisions the conservation of a connected, representative, well managed, matrix forests, 
embedded with large areas of core forest(s). The matrix forest blocks sustain natural cover through 
multiple-use working forests, while the core forests are protected and managed for natural ecological 
function that promotes biodiversity and natural disturbance regimes (i.e., a dynamic mosaic of stands in 
different age and seral classes).  
The Southern Blue Ridge Matrix Forest Analysis was completed in 2011, and its associated report was 
completed more recently in April 2013. This report identifies a representative network of matrix forest 
blocks, large and contiguous enough to maintain key ecosystem processes and services, resilience, and 
movement of organisms, and to provide for accommodation of catastrophic disturbances and the 
breeding needs of forest interior species. In 2011, TNC staff from Eastern North America Division Science 
and five state operating units (with significant contributions from several state and regional partners) 
completed a four-step analysis process to identify priority SBR matrix forests, involving (1) delineating 
matrix forest blocks (discrete blocks of contiguous forest, using roads and other fragmenting features in 
GIS), (2) screening each matrix forest block for size and condition using land cover and size criteria, 
related to disturbance and species’ needs, (3) classifying the matrix forest blocks into representative 
forest landscape types, using elevation, geology and landforms (Ecological Land Units), and (4) 
evaluating and prioritizing a network of functional matrix forest blocks representative of the diversity of 
ecoregional forest landscape types, using additional data and expert review.  
The results give us a much clearer understanding of the status, distribution, and spatial context of large, 
contiguous matrix forests in the Southern Blue Ridge, and will provide a clearer direction for near-term 2  
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conservation priorities and foster a more focused set of conservation actions around which TNC and 
partners can organize and cooperate. The Nature Conservancy’s vision for the conservation of these 
identified priority SBR matrix forest blocks is to work with partners to (1) ensure adequate long-term 
protection and ecologically-compatible management practices, (2) retain connectedness of forest cover 
among and between them, and 3) work to abate region-wide forest threats.  
To further meet the mission of conserving biodiversity within a diverse set of landscapes and to ensure 
the resilience and long-term viability of representative native forests, research indicates that each 
Matrix Forest block should contain at least one Core Forest (sometimes referred to as Interior Forest 
Reserves or Core Biological Areas). These Core Forests represent critical conservation areas of intact, 
interior heterogeneous forest, which provide the opportunity for natural processes to occur or be 
mimicked through management, thus resulting in a healthy range of structural and compositional forest 
attributes. Core Forests must be large enough to withstand major natural catastrophic events and to 
support viable breeding populations of characteristic forest-interior species; that is, the size of these 
reserves should be four times the largest known historical severe damage patch and 25 times greater 
than the largest breeding forest interior-specialist’s home range. The minimum size of a Core Forest 
Reserve in the Southern Blue Ridge, buffered from all durable fragmenting features, is 5,000 acres, as 
recommended by research on the scale of historical natural catastrophes and interior-forest specialist 
species habitat needs within the Southern Appalachian forests.  
In May 2013, a Core and Interior Forest Delineation report will be finalized that identifies 195 potential 
Core Forests nested within the 83 Matrix Forest blocks. This report identifies 200 potential Core Forests, 
each of which is greater than 5,000 acres in size, and total nearly 2.9 million acres, or 57% of the matrix 
forest block areas within the SBR. Nearly a quarter of the Core Forests identified are lands that are 
permanently protected for biodiversity (GAP Status 1), and nearly half are lands permanently secured 
for multiple uses (GAP Status 3). Over 68% of these Core Forests are owned by the federal government 
and approximately 27% are within private ownership.  
The Conservancy’s approach to the long-term conservation of the Southern Blue Ridge critical forest 
resource envisions the conservation of a connected, representative, well managed, matrix of forest, 
embedded with large core forest areas. The matrix sustains natural cover through multiple-use working 
forests, while the core forests are protected and managed for natural ecological function that promotes 
biodiversity and natural disturbance regimes.  
The desired condition of embedded core forest is not a solid stand of old-growth trees, but rather, a 
mosaic of stands in different age classes, from early to late successional, that retain biological legacies 
(such as coarse woody debris and standing snags), and reflect the natural disturbance regimes of the 
region. This assessment describes the delineation of matrix forest areas large enough to provide for 
accommodation of catastrophic disturbances and the breeding needs of forest interior species. Our 
methods anticipate forest matrix blocks that include a range of habitats and a shifting mosaic of seral 
stages.  
The Analysis of Matrix Forests (and soon the Core & Interior Forest Delineation report) can be found, 
along with all of their supporting documents at the Conservancy’s Conservation Gateway website 
(http://www.conservationgateway.org/News/Pages/SouthernBlueRidge.aspx). 3  
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Natural Heritage Overview, NC Natural Heritage Program  

Part of the mission of Natural Heritage Program (NHP) is to identify Significant Natural Heritage Areas 
(SNHA) - an area of land or water having special importance for the preservation of the natural 
biodiversity of North Carolina. An SNHA includes the area needed to sustain the rare species or natural 
community, including ecological processes necessary for maintaining suitable habitat.  
Since the last Management Plan Revision in 1988, NHP has completed county inventories to identify 
Significant Natural Heritage Areas in all but 5 mountain counties and is currently conducting on-going 
surveys in 3 of the 5 remaining counties. More than 300 SNHAs partially or completely lie within the 
Pisgah and Nantahala National Forests. Since the last plan revision, NHP has also developed a new site 
rating methodology and has also created a new Guide to the Natural Communities of North Carolina, 
Fourth Approximation (Schafale 2012).  
NHP has also developed Significant Aquatic Habitats, which are analogous to SNHAs but designed to 
identify areas of high quality aquatic resources, such as habitat for federally endangered and threatened 
mussel and fish species. Twenty five Aquatic Habitats border the National Forest to some degree. Many 
streams flow off the National Forests and drain either directly or indirectly into these Significant Aquatic 
Habitats.  
SNHAs within the National Forests account for over 200,000 acres, including over 50,000 acres that lie 
either within Wilderness Areas or Registered Heritage Areas. The majority of SNHAs (2/3 by area) lie in 
the unsuitable timber base of the National Forest. Approximately 72,000 acres of SNHAs fall within the 
suitable timber base of the Pisgah and Nantahala National Forests, accounting for roughly 14% of the 
suitable forestry lands in the two national forests. 68% of the acreage of SNHAs in the National Forest 
lies within the Nantahala National Forest, and 32% falls within the Pisgah National Forest.  
NHP distributes GIS data to USFS, including locations of the Significant Natural Heritage Areas, aquatic 
habitats, and element occurrences every 3 months. NHP also provides county natural areas inventory 
reports to USFS staff as the reports are published. NHP will provide the USFS updated reports detailing 
the significant features of the high priority sites within the National Forests in 2013 for the Assessment 
Phase of the Management Plan Revision.  
 
Using LiDAR to Assess Forest Structure on Nantahala-Pisgah National Forest, Western NC Alliance  

This talk will demonstrate the use of available LiDAR vegetation models to examine trends of forest 
succession and structure in Western North Carolina. Strengths of this approach include the ability to 
assess forest conditions across ownership boundaries, and both site specific and meta-scale analysis 
ability. 4  
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Species of Greatest Conservation Concern: New Data, Tools, and Planning for Wildlife 
Conservation in Western North Carolina, NC Wildlife Resource Commission  

Declines of wildlife species associated with early successional habitat are a conservation priority for 
many conservation initiatives including Partners in Flight. Golden-winged warblers are of particular 
concern and require all types of early successional habitat on their breeding grounds and serves as an 
excellent surrogate species. Since the late 1990s, a lot of research and partnerships have shed light on 
the needs of the species and the Golden-winged Warbler Working Group has produced excellent 
products to assist with and guide its conservation, including delineating focal areas for restoration and 
management. Because the ecology of the species varies throughout its range, local tools to assist with 
management need to be developed. The North Carolina Wildlife Resources Commission has refined the 
focal areas for the United States Forest Service (USFS) in North Carolina to identify the best areas for 
targeting management specific to the species. This simple tool uses the current state of knowledge to 1. 
Reduce conflicts of management with other rare species, 2. Indicate the best elevation ranges to target 
conservation management, 3. Reduce hybridization with blue-winged warblers, and 4. Allow for placing 
conservation management activities in close proximity to existing populations. The North Carolina 
Wildlife Action Plan Revision currently underway will assist with developing similar tools. Ecological 
restoration should serve as a framework to achieve as many conservation goals as possible in the 
revision of the USFS Forest Resources and Land Management Plan  
 
Road Risk Factor Analysis, The Wilderness Society  

Roads, both individually and in aggregate, can have many different types of ecological impacts. They 
may alter the physical and chemical environment, contribute to increased sediment movement to 
streams, change animal behavior, permit the spread of non-native species, and cause the deaths of 
organisms as a result of road construction and vehicle collisions.  
This project focuses on road risk factors for which there is evidence of sediment increases and evaluates 
the Forest Service system roads on Nantahala-Pisgah National Forest for these road risk factors. In both 
their construction and use, roads may produce sediment significantly above levels in reference 
watersheds. Certain road characteristics, as well as characteristics of the topography that roads travel 
across, and the interaction of roads with physical features have been shown to increase the likelihood 
that increased sediments will reach stream system. This in turn can harm sensitive aquatic species or 
contaminate public water supplies. The risk factors examined in this study include 1)the slope that the 
road travels across, 2) the erodability of soils, 3) the level of precipitation, 4) the grade of the road, 6) 
the adjacency to streams, and 7) stream crossings. These risk factors, especially when multiple risk 
factors are coincident, are a good predictor that sedimentation issues can occur.  
Roads that are at increased risk for causing sedimentation issues also pose risk to public water supply 
sources and/or threatened or endangered aquatic species. The study also examines which roads, among 
the ones with a high potential for erosion, are located in areas where sedimentation might have 
negative impacts on public water supply sources and/or threatened or endangered aquatic species.  
This information could be used as a starting point for on-the-ground investigation of these impacts. The 
study is also intended to provide information that could be useful for the Forest Service in their task of 
assessing the current infrastructure on the Nantahala-Pisgah National Forest for the assessment phase 
of the Forest Plan Revision process. 5  
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USFWS Asheville GIS-Derived Conservation Planning Datasets, US Fish and Wildlife Service  

Aquatic Species Mapping in North Carolina Using Maxent  

To better understand the spatial distributions of freshwater aquatic species in North Carolina, the U.S. 
Fish and Wildlife Service Asheville Field Office created predictive habitat maps for 226 different aquatic 
species using geographic information systems and maximum entropy (Maxent) modeling. Maxent is a 
machine learning technique that can be used to predict the geographic distribution of any spatial 
phenomena. The Bayesian probability postulate of maximum entropy states that, subject to known 
constraints, the probability distribution which best represents the current state of knowledge is the one 
with largest entropy. Maxent compares a set of occurrences to a set of environmental variables of the 
same defined space to estimate a target probability distribution of maximum entropy. These maps were 
derived by comparing known species occurrences with a suite of stream- or landcover-derived 
environmental variables. Sixteen different environmental variables were used; six are stream-derived 
variables, seven are landcover-derived variables summarized by stream catchment, one estimates the 
amount of disturbance along a stream segment, one is a geologic map, and one identifies river basins. 
The model output provides an indication of predicted probability of suitable habitat conditions by 
species for each National Hydrography Dataset (NHD) Plus stream segment. Collectively, these maps can 
help identify priority streams and watersheds based on a variety of criteria such as predicted diversity, 
listed species, and globally rare species.  
 
U.S. Fish and Wildlife Service Asheville Field Office Work Area Prioritization Map  

The U.S. Fish and Wildlife Service’s Asheville Field Office (AFO) is responsible for reviewing for 
endangered species compliance all federally authorized, funded, and permitted projects, and 
implementing listing and recovery activities for federally listed endangered and threatened species and 
candidate species of concern in Western North Carolina. These activities include conserving the habitats 
upon which the ecosystems these species depend, reducing impacts to these rare species and their 
habitats, and conducting education and outreach activities which support federal trust resource 
conservation. In an effort to prioritize the work area of the AFO and share this information with AFO 
constituents, we used geographic information systems to develop a work area habitat prioritization 
map. This map ranks the AFO office work area landscape on a 1-10 scale based upon federal trust 
resource priorities of the AFO staff. To construct this map we collected the best available datasets on 
fish and wildlife locations and habitats, ranked each dataset based upon office priorities, and combined 
the ranked datasets to produce a final habitat prioritization map. This map has assisted the AFO in 
spatially identifying priority Federal trust species and their habitats. This, in turn, will assist AFO in 
focusing their conservation efforts on areas receiving the highest scores in the model, aid in ranking 
projects receiving discretionary funding, increase intra-office collaboration between programs to 
achieve the greatest conservation benefits on the ground, and serve as a base map for future GIS-based 
analyses.  
 
Historical Mapping of Spruce Forest Reveals Restoration Opportunities, Western NC Alliance  

A quick overview of the historical mapping of spruce forest compared to the contemporary range of the 
species. 
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