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Priority Linkages in the
Northern Appalachian-Acadian Region

I Tug Hill Plateau to Adirondack Mountains

Green Mountains to Hudson Highlands
.| Adirondack Mountains to Green Mountains
P Taconic Mountains to Southern Green Mountains
|| Northern Green Mountains

Worcester Range to Northeast Kingdom

Northeast Kingdom Vermont to Northern New Hampshire to Western Maine
- Three-Borders: Maine's North Woods to Quebec's Gaspe Peninsula

Chignecto Isthmus
D Northern Appalachian-Acadian Region

]
Sodrces: Esri, DeLorme, NAVTEQ. Tom Tom, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordinance Survey, Esri Japan,
klET.[. Esri China (Hong Kong), swisstopo, and the GIS User Community
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Map from the Staying Connected Initiative

Regional Context

Northern Appalachian/
Acadian Region

* 330,000 km?

* Important forest
blocks, coastline,
mountain ranges

e Wildlife corridors



Vermont Roadways
& Impacts

Vermont:
» 78% forested
e 25,429 km of roadway

* >88,000 transportation structures
e 5,913 structures >3ft diameter
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Road concerns:

* Direct mortality (vehicle collisions)

Road Class

- InterstateSystem

StateRoadSystem

- High TrafficTown

MedTrafficTown
1 LowTrafficTown
LowNoTrafficRds

* Habitat fragmentation

e Decreased dispersal, genetic
exchange

» Transportation
Structures
(>3ft diameter,
n=5,913)

* Impedes range shifts in response
to climate change
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Focal Species

* Eight terrestrial mammal species

* Cultural, ecological, economic
iImportance

* Generally wide-ranging, encountering
roadways frequently

Images from VT Fish & Wildlife website | =



Problem and Approach

Goal:

* Rank transportation structures by connectivity value
for terrestrial wildlife in Vermont.

Approach:
1. Model movement of 8 species statewide and around
structures.

2. Compile data on structure attributes, human
development, and protected lands near
state-managed structures.

3. Rank structures according to above metrics for focal
species using a decision-making framework:
Vermont Terrestrial Passage Screening Tool

"‘Pmage“: Padl M-aréﬁ& ’



Connectivity
Models

* Models of species
movements created using
electrical circuit theory

* Wildlife movement =
electricity

* Landscape = circuit

Omniscape.jl
D T 2 D e

(Landau et al. 2021, McRae et al. 2016)

Circuit models used to map predicted movement paths of 2,954
species under climate change projections, (Lawler et al. 2013,
McGuire et al. 2016). “Migrations in Motion” map created by
Dan Majika, TNC.



Connectivity Models

Two spatial scales:
landscape scale, structure scale

Electrical Current
Density

" High

Low

® Structure



Lan d SC ap e SC al e: Example species: American black bear

Source-strength Movement Pobability

Structure scale:
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B Low

® Structure

" High

. Low

Source-strength Resistance Movement Probability



Data Inputs
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Data from Pearman-

Gillman et al. 2020




Data Inputs: Landscape Resistance Layer

Step 1: Online Expert
Opinion Survey

e Experts scored 2
landcover datasets
(30m NLCD for
Landscape Scale,
0.5m VCGI for
Structure scale)

e Scores based on
1-100 scale:

1 = least resistant,
100 = most resistant.

Step 2: Average Expert
Values, Create Preliminary
Maps

Average expert opinion
values for each variable
Draft resistance inputs for
each species/each scale
Use draft resistance
inputs to create
preliminary Omniscape
maps
o Statewide map for
Landscape Scale,
5 test structures for
Structure scale.

Step 3: Follow-up
Interviews, Create Final
Resistance Inputs

Meet with experts,
discuss draft maps for
their species

o Option to re-score

variables

Average final expert
values to create final
resistance inputs for each
species/scale.
Final resistance inputs
used in species-specific
Omniscape analyses.

Special thanks to the contributing wildlife experts!

NLCD dataset (2019)

|

VCGI dataset (2019)
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Structure-scale results
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Electrical Current Density A

@® Structure

1mage: Sally McCay for UVM . ‘a, ‘

-High : 290.46 eters . .
= - e e Special thanks to the Vermont Advanced Computing Core!
Low : 10.14




Other Analyses/Metrics

 Structure attributes: Length,
bankfull width ratio.

* Human Development Influence:
Percent human development
within connectivity corridor
around structure.

* Protected Lands: Acres of
protected land on one or both
sides of roadway.

Map by TNC GIS staff

. 150m Buffer Around Structure

Protected Lands




Ve F'Mmoao nt erre St r| a | Wildlife Movement Priority W Structure Characteristics Ran, Protected Lands Rank

7150.51803 93.18 4408 0.00
8459997735 95.95 3494 0.00
8120.749046 98.01 2499 62.50
7216.548277 91.64 4674 0.00
8309637158 90.72 4821 0.00

e e e

of roadway

. SCORE1 | RANK1 SCORE2 | RANK2 SCORE3 | RANK3
Pa SSQ ge SC reenin g TOO | 8877.464956 93.09 4429 0.00
8051.471593 95.95 3494 62.50 323

6664.918088 98 .68 2187 0.00

8226.805274 99.30 1836 0.00

o L. 5723.507312 98.45 2320 0.00

Rank 1: Wildlife Movement Priority | 7287274219 95.55 3665 0.00
5481.047104 99.07 1967 0.00

* Landscape-scale and fine-scale species 9001.680657 100.70 870 0.00
movements 7618.00273 99.00 1989 0.00
3863.539994 97.42 2791 0.00

* % human development around structures 7672.414222 94.69 3972 0.00
7163.180845 98.01 2499 62.50

7690.930348 94.69 3972 0.00

o 5081.531491 98.17 2443 0.00

Rank 2: Structure Characteristics 8495224282 97.92 2542 0.00
7023.402247 90.84 4801 62.50

e  Structure length, bankfull width ratio 5193.093507 95.41 3722 0.00
8815.560998 93.62 4305 100.00

7005.20066 96.33 3338 0.00

8115.627479 97.11 2964 0.00

Rank 3: Protected Lands 8279.519859 96.52 3257 0.00
7847 936704 94.98 3877 100.00

*  Amount of protected lands on 0, 1, 2 sides 5685.263403 98.55 2244 0.00




‘Top 100 Structures:

Wildlife Movement
Priority Rank

(With no weights or additional
constraints applied)

Wildlife Movement
Priority Rank

© Top 100 Structures
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Game camera data
collected from 2015-
2021

Structure rankings for
species-specific models
checked against
camera data

Structure Rank

‘./.

0.8

0.6

0.4

0.2

Probability of Presence at Structures with Cameras

Ungulates Carnivores
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Mean Connectivity Scores at Structures with Cameras

Landscape Scale Structure Scale
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improvements:
shelving, substrate,
shape/size/type of
culvert, vegetation near
structure, etc.

* Funding prioritized to
structures with the
greatest impact on
wildlife connectivity

CcC78
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