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WILDLIFE CORRIDOR
A habitat linkage that joins 2 or more areas of 
wildlife habitat, allowing for fish passage or the 
movement of wildlife from one area to another. 
RSA 207:1 XXXVI. 



Habitat Stronghold
Habitat stronghold: A high-quality habitat that 
supports the ability of wildlife to be more resilient 
to increasing pressures on species due to climate 
change and land development. 
RSA 207:1 XIII-a. 



Animals move
For food, breeding, shelter, seasonal 
migrations, or dispersing to a new territory.



One bear
Three weeks
142 miles
(299 km)

23 highway 
crossings

Catherine Callahan and Nancy Comeau, 2010. 
Estimating Fine-Scale Movement Patterns of Black 
Bear using GPS Telemetry. Masters Thesis. 
Plymouth State University. Plymouth, NH



• Direct mortality
• Barriers to dispersal
• Habitat fragmentation

The loss of wildlife corridors may 
result in:



• Slow-moving species (e.g., reptiles and amphibians)
• Species that depend on high adult survivorship 

(e.g. turtle species)
• Species that are long range dispersers

(e.g. bobcats, American martens) 
• Species with scarce populations (e.g. timber 

rattlesnakes)

At greatest risk are:



Riparian Corridors Ridgeline/Forested Corridors

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiWy7_ZoeraAhUCU98KHf2lBOUQjRx6BAgBEAU&url=https://nationalzoo.si.edu/animals/north-american-porcupine&psig=AOvVaw3KtY_SqU--72e1t1eFGFEY&ust=1525461661061475


NH Wildlife Connectivity Model
- project objectives

To create a model for identifying wildlife 
connectivity zones at multiple scales

To make information on New Hampshire’s 
wildlife connectivity zones available to land use 
planners

2006, Revised 2008 (traffic volume), 2010, 2016, 2020



NH Wildlife Connectivity Model
Originally funded in 2006 by a grant from the 

NH GIS Conservation Collaborative

NH Fish & Game    and     NH Audubon
With assistance from taxonomic experts across 

northern New England

Used in NH Wildlife Action Plan 
Habitat Condition assessments

Updated every 5 years



NH Wildlife Connectivity Model
Pixel = smallest unit of area in a raster GIS map  (current model 10m x 10m or 

approx. 1,076 sq.ft. or 0.025 acre)

Factor = attribute such as land cover, distance to road, distance to riparian, 
slope, ridgelines

Cost = a pixel attribute that represents the relative difficulty (resistance) of 
moving through the pixel.  Opposite of Permeability 

Cost distance = sum of costs associated with a string of pixels between two 
areas

Least-cost modeling = identifies area with low relative resistance, based on 
weighted combination of factors

Corridor = a continuous swath of land estimated to be the most permeable 
route for one or more species to use for travel 



NH Wildlife Connectivity Model
Focal species

Habitat generalists (G), habitat specialists (S), 
area sensitive (A), and barrier sensitive (B) species 
were included to capture the range of response to habitat 
and variation in dispersal behavior:  

Blanding’s turtle (B) Mink (S)
Spotted turtle (B) Otter (S)
Wood turtle (B) Long-tailed weasel (G)
Eastern hognose (S,B) Fisher (G)
Black racer (B) American marten (S,A)
Snowshoe hare (S) Bobcat (A)
New England cottontail (S)    Canada lynx (S,A)
Porcupine (G,B) Black bear (G)



NH Wildlife Connectivity Model
Landscape factors

• Land cover
• Distance to road
• Distance to riparian area
• Slope
• Ridgeline (modifier)



NH Wildlife Connectivity Model
land cover



NH Wildlife Connectivity Model
land cover
Each factor is assigned a relative cost  1 = low cost, highly permeable

10 = high cost, least permeable 



NH Wildlife Connectivity Model
land cover

Cost surface
land cover



NH Wildlife Connectivity Model
traffic volume

Cost surface
Traffic volume



Traffic Volumes:
Road Type Vehicles/day
Subdivision road with 10 houses                        

(10 trips/day/house)
100

Rural/suburban road – a few vehicles in a couple 
minutes; then nothing for 15-30 minutes

450

State Road – regularly see cars, but a minute or 
so with no cars; you can cross road at will

4,000

State Highway – cars not bumper to bumper,    
but flow regularly; wait for a brake in traffic to 
cross

16,000

Interstate 35,000 +/-

Maine Audubon



Traffic Thresholds
Vehicles/day Species Impacts

100-500 Start for carnivores, amphibians, 
reptiles

500-1500 Significant for amphibians, reptiles, 
start for birds

3000-6000 Significant for amphibians, reptiles, 
ungulates, carnivores, birds

10,000+ Nearly complete barrier most species, 
major avoidance birds

Maine Audubon

Charry, B., & Jones, J. (2009). Traffic Volume as a Primary 
Road Characteristic Impacting Wildlife: A Tool for Land Use 
and Transportation Planning. UC Davis: Road Ecology Center. 



NH Wildlife Connectivity Model
Resistance curves

• Logistic functions that describe the cost of 
movement across landscape

• Functions are based on
• Maximum possible effect
• Half life of effect 
• Rate of change in effect

COST = (max cost / (1+ (half life * EXP(-attenuation rate * distance)))



NH Wildlife Connectivity Model
Step 3: Resistance curves

Score 1 – 10
1 low resistance

10 high resistance



NH Wildlife Connectivity Model
traffic volume

Cost surface
Traffic volume



NH Wildlife Connectivity Model
riparian

Cost surface
Riparian areas



NH Wildlife Connectivity Model
slope

Cost surface
slope



NH Wildlife Connectivity Model
Step 4: weighted sum



NH Wildlife Connectivity Model



NH Wildlife Connectivity Model
Species cost surface:  black bear 

green = low cost, 
permeable landscape    

red = high cost



NH Wildlife Connectivity Model



Connectivity  to Corridors
Option 1

CIRCUITSCAPE
Open-source program that uses circuit theory, with 
theoretical basis in random walk theory, to predict 
connectivity in heterogeneous landscapes for individual 
movement, gene flow, and conservation planning.

McRae, B.H., and Shah, V.B. 2009.
Circuitscape User Guide. ONLINE. 
The University of California, Santa Barbara.
Available online: http://www.circuitscape.org

http://www.circuitscape.org/


Corridors: Option 1

CIRCUITSCAPE identifies ALL areas that contribute to connectivity.

White Mountains

Ossipee
Mountains

Circuitscape is a better 
option in areas of low-
contrast, because it is 
based on random walk 

patterns and may identify 
pinch-points of dispersal. 



Corridors: Option 2
Corridor modeling 
is useful in areas of 

high-contrast in 
the cost surface. 



NH Wildlife Corridors

Corridor modelling identifies the least-cost option between habitat blocks.

Corridor modeling 
is useful in areas of 

high-contrast in 
the cost surface. 



NH Wildlife Corridors
Wildlife connectivity Wildlife corridors



NH Wildlife Corridors
Nodes  (Prioritized Habitat Blocks)

NH Transportation and Wildlife workgroup, 
following TNC’s Connect-the-Coast:

Nodes = prioritized habitat blocks defined 
using WAP Tier 1 and 2 top-ranked habitat 
areas merged and selected >= 50 Acres

Added focal areas for species of concern
even if smaller than 50 acres

Similar areas included for Quebec, Maine, 
Massachusetts and Vermont
…out to 10 km



NH Wildlife Corridors
GIS software toolbox

Linkage Mapper supports regional wildlife habitat connectivity analyses. 
It consists of six tools that automate mapping and prioritization of wildlife habitat corridors. 
It is comprised of open source Python scripts, shared in an ArcGIS toolbox.

McRae BH, Kavanagh DM. 2011. Linkage Mapper Connectivity Analysis Software. 
The Nature Conservancy.  Available from http://www.circuitscape.org/linkagemapper

http://www.circuitscape.org/linkagemapper


Following TNC’s Connect-the-Coast process:

1.) For each species, take the corridor output from the 
Linkage Mapper tool and slice into 100 equal parts

Corridor results – 8 months later! 

NH wildlife
management

units



2.) Score the best corridor slices 1 through 20
The corridor slices are reclassified using a weighted index score so that the least costly 1% grid cells were 
assigned a value of 20, 2% a value of 19, 3% a value of 18, and so on 
until the 20% grid cells were assigned a value of 1 point. 

All grid cells greater than 20% were excluded

NH wildlife
management

units



3.) Sum the scored corridors of all sixteen species

Sum the scores and pick a threshold  emphasize riparian corridors

NH wildlife
management

units



NH Wildlife Corridors
ArcGIS process to create NODES: 
• WAP habitat Tiers 1 and 2 (highest ranked in the state or highest ranked in biological region, 
respectively) were combined and dissolved, then areas less than 50 acres removed 
• All nodes trimmed by 100-meter buffer of UMass annual daily traffic rate roads 
• Isolated patches of nodes fragmented by road buffer were removed 
• Lake nodes trimmed to remove water wider than ¼ mile, so model ran from edge 
• Add-ins: wood turtle focal areas, Blanding’s turtle priority wetlands 2+ acres, and New 
England cottontail priority areas were added to the nodes 

NH Wildlife Corridors and Prioritization (following TNC’s Connect-The-Coast workflow): 
• Linkage Mapper tool run for each of the 16 species cost surfaces, 30-meter pixel size 
• Maximum Euclidean distance set at 30,000 to limit long-distance corridors 
• Truncated 200K outputs were sliced (equal area, 100) 
• Sliced output raster data layers were then reclassified using a weighted index score: o Least 
costly 1% = score 20, 2% = score 19, 3% = score 18, … 20% = score 1 point 

• All grid cells greater than 20% travel cost were deemed less permeable landscape and not 
prioritized 
• The reclassified (scored) values for each species were then summed (cell statistics) 
• Pixels with combined score sum >= 160 (mean) became the preliminary wildlife corridors 
• Riparian corridors are then prioritized by adding pixels with a max. riparian score > 17 
• Secondary wildlife corridors then identified (max. score for any species > 15) 



NH Wildlife Corridors: validation

78% agreement with wildlife-GPS collar data

81% agreement with wildlife-snow track surveys
from winters 2014-2019 (north central-to 
northern NH)

85% agreement with Black racer and Wood 
turtle telemetry locations

87% agreement with NHB animal occurrences 
(all species, high precision locations, past 25 
years)



NH Wildlife Corridors

Underway – Fall 2021

• Wildlife Vehicle Collisions review (NHDOT/PSU)

Next steps

• Designate priority road segments

• Develop a transportation and wildlife 
guidance document

To be determined

• How wide do corridors need to be per unit length?

• What human activities are okay within corridors?



Actions for communities
• Learn and share
• Document and report wildlife sightings
• Conserve Land 
• Land use planning
• Promote road solutions
• And more…



https://www.wildlife.state.nh.us
/nongame/corridors.html

Resources Include
• Maps and Models
• Projects and Initiatives
• Conservation Plans
• Technical Assistance
• Land Acquisition and Restoration Programs

For more information

Wildlife corridors map
nhfg.maps.arcgis.com

https://www.wildlife.state.nh.us/nongame/corridors.html
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