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OBJECTIVES 

The primary goal of this project is to help the client, The Nature Conservancy (TNC), evaluate 

functional connectivity for a set of target species in the Northern Appalachian/Acadian (NAPA) 

region.  Specific objectives include: 

1. Review existing functional connectivity assessments conducted within the NAPA region 

in order to map well-connected, poorly connected, and data-deficient areas. 

2. Provide recommendations for broad-scale and affordable species connectivity monitoring 

that can be implemented region-wide, comprising both field and spatial methodologies.  

3. Develop a modeled approach for calibrating structural connectivity metrics on the basis 

of functional connectivity measures, with recommendations for improving connectivity 

of fragmented and low mobility areas. 

 

SIGNIFICANCE 

Climate change is expected to alter the specific conditions that define which habitat areas are 

suitable for a particular species.2  Generally, organisms adapt to warming climates by moving to 

higher latitudes and elevations, or to climates that best represent their past habitat.8  Human-

caused habitat loss and fragmentation inhibit the ability of species to migrate into these new 

ranges.  Furthermore, habitat fragmentation can lead to harmful inbreeding because it leaves 

small populations geographically isolated and limits the dispersal of adaptive genes.7  Current 

conservation practices that establish isolated, preserved areas will fail to protect organisms if 

their entire ranges shift. Conservation managers will need to adopt adaptive management 

strategies that bolster the connectivity of the landscape to prevent extinctions due to habitat loss 

and fragmentation.1,5,7   

 

The ability of an organism to successfully move through an adaptively connected region depends 

on both the structural and functional connectivity of the landscape.6,7  Structural connectivity 

refers to the physical characteristics of the landscape that impact organism mobility (e.g. forest 

cover, roads) while functional connectivity refers to how the characteristics of a species enable it 

to move through the landscape (e.g. dispersal patterns, habitat use).3  Structurally connected 

landscapes offer a promising climate resilience strategy yet their capacity to effectively preserve 

biodiversity is dependent upon whether they are functionally connected.  

 

TNC has developed means to assess structural connectivity throughout the NAPA region using 

proxy measures of land use and land cover change but lacks meaningful measures of functional 

connectivity, or species mobility, in the landscape.  In the absence of functional connectivity 

metrics, TNC is unable to determine if their efforts are prioritizing the correct geographic 

locations and significantly improving species’ ability to move through the landscape.  As TNC 

prepares to launch their climate resilience work at a sub-continental scale, they wish to be able to 

monitor, measure, and continuously enhance the impact of their conservation actions.  This is 

critical not only for increasing landscape resilience and species mobility during climate change, 

but also for improving the safety of developed areas and roads for wildlife and humans.  TNC is 

the primary client for this proposal but the deliverables will be for all the partners of the Staying 

Connected Initiative (SCI), and many SCI initiative partners may be involved in the research 

process and project. 

 

 



 

 

BACKGROUND 

Although the NAPA region is the most intact temperate broadleaf forest in the world, the 

velocity of human-induced climate change will likely require rapid range shifts that the current 

NAPA landscape would be unable to support.3  At 80 million acres (325,000 km2) of forest, 

NAPA is home to over five million humans and millions more wildlife.3  The region covers 

portions of five U.S. states (New York, Massachusetts, New Hampshire, Vermont, and Maine) 

and three Canadian provinces (Quebec, New Brunswick, and Nova Scotia).  Forests in this 

region provide economic natural resources and ecosystem services such as clean water and air, 

recreation, and habitat for biodiversity.  The NAPA landscape supports far-roaming mammals 

such as the American black bear (Ursus americanus), American marten (Martes americana), 

bobcat (Lynx rufus), and Canadian lynx (Lynx canadensis).  As wide-ranging animals, these 

mammals are good proxies for overall landscape connectivity and serve as SCI target species.4  

The NAPA region is comprised of large core intact forest blocks, with forested corridors 

connecting them.  Further connecting these core habitat areas is essential for safeguarding 

organisms from climate change impacts while also supporting human values and activities 

dependent on the forest ecosystem.  As human development and road access increase in the area, 

natural pathways between core forest areas must be maintained for wide-ranging mammals and 

future climate-driven species migrations.   

 

The Nature Conservancy Appalachian Chapters and their 57 partner organizations have invested 

significant resources into the Staying Connected Initiative (SCI).  SCI is an international and 

multi-organization partnership formed in 2009 working to create a healthy and connected 

landscape across the Northern Appalachian/Acadian region of the eastern United States and 

Canada for the benefit of both people and nature.  SCI aims to enhance connectivity by focusing 

on nine priority linkage areas that help to connect the core forest blocks within the NAPA region.  

SCI defines a linkage area as “a broad region of comparatively greater or more concentrated 

connectivity important to facilitate the landscape or regional-scale movement of multiple species 

and to maintain ecological processes between core areas, and where structural connectivity is at 

risk”.3  Each linkage focuses on protecting and restoring priority parcels that would increase 

overall regional connectivity.  In 2013, SCI published the first iteration of its structural measures 

framework. Currently, SCI is interested in updating and adding structural and functional 

connectivity metrics to assess current conservation work across partners.  

 

AVAILABLE DATA 

The Nature Conservancy has access to a range of structural connectivity datasets covering the 

NAPA region that students can use for this project. These include the following spatial datasets: 

• SCI identified linkage areas and human footprint on the landscape 

• Structural connectivity models in many of the SCI linkage areas  

• Habitat composition, generalized land cover classes, and protected lands designations 

• Landscape resistance and connectivity layers based on landscape composition 

• Regional Flow model based on Circuitscape analysis  

• Nature’s Network “Connectors” data (United States only)  

Data that would be gathered from TNC, SCI partners, government affiliates, academic 

institutions, and publicly available datasets include: 

• Road miles, culverts, traffic volume classes, and annual average daily traffic data (for 

select roads in the Unites States)  



 

 

• Camera and tracking data along key roads from TNC and SCI partners 

• Existing functional connectivity studies publicly available 

• Data on roadkill and high wildlife collision areas from various state and provincial 

departments of transportation in the NAPA region  

• Species presence for the SCI target species (American black bear, American marten, 

bobcat, and Canadian lynx) from research studies, such as Farrell et al., 2018  

 

POSSIBLE APPROACHES 

The general approach will synthesize information on structural and functional connectivity 

throughout the NAPA landscape into a technical guidance document that will inform the 

management strategy in the region.  The approach will include tasks such as: 

• A review and spatial analysis of existing structural and functional connectivity 

assessments conducted within the NAPA region 

• An economic analysis comparing the feasibility and cost of various methods to assess 

functional connectivity at scale.  Examples include: 

○ Use of hair samples for genetic measures of mobility and isolation of core 

populations submitted by hunters and trappers to fish and wildlife departments 

○ Determining least-cost telemetry practices to collect and identify large-scale 

remote audible monitoring data 

○ Utilize spatial data on road kill and high wildlife collision areas from state 

transportation departments as measures of species presence 

○ Examining species distribution models for the four target mammals to compare 

likely species migration with habitat-based structural connectivity areas. 

• GIS and modeling work to update structural connectivity methodology metrics for NAPA 

with information from functional connectivity assessments 

  

DELIVERABLES 

For deliverables, the project would include the following components: 

1. Interactive map displaying areas covered by existing functional connectivity 

assessments throughout the NAPA region from literature and unpublished data.  

2. Guidance document recommending methods to validate structural connectivity at a 

broad scale using affordable and cutting-edge functional connectivity metrics.  

3. Recommendations for a modeled approach to update and calibrate structural 

connectivity metrics for improving connectivity of poorly connected areas. 

 

INTERNSHIP 

The Nature Conservancy can provide an internship with a $2,000 stipend to enable one student to 

further the objectives of the project over the summer of 2019. The internship will be based in 

TNC’s Adirondacks office with other Northeast TNC offices (Concord, NH; Boston, MA; etc.) 

or remote work negotiable.  

 

BUDGET 

The budget for this project is not projected to exceed the $1,300 provided by the Bren School of 

Environmental Science & Management. Costs will include printing expenses and conference 

calls.   
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