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Introduction

Wildlife movement is impeded by barriers in the landscape, including road
infrastructure. We identified areas of the road network that are important for wildlife
connectivity and assessed the relative value of transportation structures for wildlife
passage. We developed a Terrestrial Organism Passage Screening Tool to rank 5,912
structures (>3ft diameter) by connectivity value for 8 mammal species. The Tool
incorporates landcover, structure attributes, protected lands, and wildlife occupancy

and expert opinion data to determine the overall connectivity value of each structure.
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Figure 1. A) Depiction of predicted wildlife movement probability for 8 species at the landscape scale,
estimated using circuit theory. B) An example of the structure scale analysis centered on one
transportation structure. C) Preliminary ranking of structure connectivity value using landscape scale
results for all species.

Objective I: Assess Connectivity Value of Structures

We evaluated structure connectivity value using electrical circuit theory, which treats
the movement of animals as the flow of electricity through a circuit!. Circuit-based
models of wildlife movement were created using the Omniscape program at two
spatial scales for each species, incorporating wildlife occurrence and expert opinion
data?3. The landscape scale modeled wildlife movement throughout Vermont (Fig.
1A), and the structure scale modeled detailed movements around each individual
structure (Fig. 1B). From an all-species combined model, we recorded the mean
current density around each structure at the landscape scale (1km radius, Fig. 1C) and
structure scale (50m radius) to incorporate into the Screening Tool rankings.

Objective Il: Develop Screening Tool

We developed the Terrestrial Organism Passage Screening Tool: an Excel-based
linear programming decision-making framework to rank structures for connectivity.
The Tool incorporates multiple criteria to calculate overall connectivity rankings,
including data from the circuit models, structure attributes, human development
metrics, and protected lands. Data were normalized, and combined to generate a
score and ranking for each structure. Criteria thresholds were also added to
provide more ranking options and flexibility for VTrans managers.

Figure 2. Project partners checking wildlife cameras at transportation structures. Camera data
collected through all phases of the project will be used to validate structure connectivity scores.

Conclusions

We generated models of wildlife movement throughout Vermont and around
individual structures using a novel circuit theory approach. These data were
combined with information on structure attributes, human development, and
protected lands to generate a comprehensive ranking of overall connectivity
value for 8 species. The Terrestrial Organism Passage Screening Tool rankings will
help transportation managers evaluate the relative value of structures for
wildlife and aid in environmental decision making.

Acknowledgments This project was a partnership between VTrans, Vermont Fish

and Wildlife Department, The Nature Conservancy Vermont, and the University of
Vermont. Special thanks to the Vermont Advanced Computing Core, wildlife expert
opinion survey participants, and additional partners at The Nature Conservancy (Kimberly
Hall, Aaron Jones) and Conservation Science Partners (Vincent Landau).

References

1 McRae, B.H., B.G. Dickson, T.H. Keitt, & V.B. Shah. 2008. Using circuit theory to model connectivity in
ecology, evolution, and conservation. Ecology 89(10): 2712-2724.

2 McRae, B.H., K. Popper, A. Jones, M. Schindel, S. Buttrick, K. Hall, R.S. Unnasch, and J. Platt. 2016.
Conserving Nature’s Stage: Mapping Omnidirectional Connectivity for Resilient Terrestrial Landscapes
In the Pacific Northwest. The Nature Conservancy, Portland, Oregon.

3 Pearman-Gillman, S.B., J.E. Katz, R.M. Mickey, J.D. Murdoch, and T.M. Donovan. 2020. Predicting wildlife
distribution patterns in New England USA with expert elicitation techniques. Global Ecology and
Conservation 21:e00853.



	Slide Number 1

