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Connectivity Introduction
A Measure of Spatial Continuity

* Habitat fragmentation via human
development

o Linear infrastructure
o Impervious cover & unsuitable habitat

* Fragmentation can reduce: (‘
o Genetic diversity
o Fecundity )

o Abundance
o Nutrient flows

Wildlife Conservation Society, 2020
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Connectivity Introduction
A Measure of Spatial Continuity

* Habitat fragmentation via human
development

o Linear infrastructure

o Impervious cover & unsuitable habitat
* Fragmentation can reduce:

o Genetic diversity

o Fecundity

o Abundance

o Nutrient flows
*Wide variety of time scales

o Individual movement — a century of genetic
flow

o Climate change range shifts
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Connectivity and Conservation Policy

* EU Biodiversity Strategy goal to
enlarge protected area (PA) network
to 30% of land and ocean area.

* Connected Trans-European Nature
Network

* Connectivity a consideration in:
* Global Biodiversity Framework
EU Forestry Strategy
Green & Blue Infrastructure Strategy
Water Framework Directive
EU Pollinators Initiative
EU Nature Restoration Law




Priority Connectivity Protection

* Goal: produce European-level terrestrial
and freshwater connectivity maps
combining structural and functional
connectivity approaches.

e Need to understand:
1. Current landscape permeability
2. Most critical corridors to conserve

* Different methods to achieve goals
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Priority Connectivity Protection

* Different connectivity modelling
techniques available to assist
* Least-cost and randomized-shortest path
* Resistant kernels
* Movement models
* Spatial prioritisation packages
* Circuit theory models
* Circuitscape
* Omniscape
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Electrical Circuit Theory Based Models

* Pairwise Circuitscape 5 analysis (directional)

* Uses source nodes of electrical current flowing to a ground node to
calculate connectivity.

* Current flows over a resistance surface where each pixel is the value
of resistance to species movement.

* Omniscape (omni-directional)

* Moving window
* Source weighted raster

“
”‘j[

I
i

3
e
. T




Omniscape Connectivity Modelling

* Modeled omnidirectional connectivity for Europe
* Resistance and source raster
e Cumulative and normalized current densities

* Normalized = cumulative / potential flow
* Normalized layer a first step to identify priority areas
* Ability to divide areas (McRae et al. 2016):

- Blocked (0.0 — 0.8) e R —
e Diffuse (0.8 — 1.2) T B

* Intensified (1.2 - 1.7) /W,
* Channelised (> 1.7) o Soacn :/j""{'




Resistance & Source Layers for Omnidirectional Modelling

Species Distribution

Modelling

Resistance & Source
Layers

Covariate
l Presence Data e T
from Rewilding cover
Atlas output * Human Developed
* Median dispersal DAY e
buffers to estimate  °Forest
pseudo-absence * Wetland
* Shrub

points.
* Road Density

* Ten large mammal * Derived from OSM

species Data
* Four predators & * Max. Temp.
six herbivores * Terrain Ruggedness
Index

e Generalized

Linear Mixed
Models

* Random effects
biogeographic
region

* Connectivity
models for the
full project
connectivity will

use WP3 SDMs by

archetypes

* SDM inverted to
create resistance
layer

* With c-? negative
exponential
transformation

* Added water
bodies

* Source raster
derived from
predicted suitable
habitat.

* Final predictions at
1km?




Cumulative Current

High Current Density

Low Current Density




Cumulative Current Density - Predators
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Prioritising Ecological Corridors
Change in Probability of Connectivity (dPC)

Graph-theorical connectivity e et
metrics P SR S

Measure of individual PA or
linkage importance

Assist with prioritisation
Simpler measure of connectivity

Higher dPC -

- Valuation by PA area (km?)

- Dispersal Max. 50 km LowerdPC |
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