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Landscape configuration

Habitat loss and fragmentation due to human
activities such as forestry and urbanization
Landscape composition dramatically changes
and has major effects on wildlife persistence
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Landscape Connectivity

Definitions ofconnectivity from ecology:

Merriam 1984The degree to which absolute isolation is
prevented by landscape elements which allow organisms to

move among patches

Taylor et al 1993 he degree to which the landscape impedes or
facilitates movement among resource patches.

With et al 1997The functional relationship among habitat
patches owing to the spatial contagion of habitat and the
movement responses of organisms to landscape structure.

Singletoret al 2002 The quality of a heterogeneous land area
to provide for passage of animals (landscape permeability



Wildlife corridors for landscape

connectivity

Current definitions emphasize that a wildlife corridor is a
linear landscape elementwhich servess a linkage between
historically connected habitat/natural areas, andngant to
facilitate movement between these natural areas
(McEuen 1993.

BENEFITS:
Enhancedmmigration geneflow, genetic diversity,
recolonizationof extinct patchespverallmetapopulation
survival )
The opportunity for some species avoid predation
Accommodationof range shiftslue to climate change.
Provisionof afire escapéunction.
Maintenanceof ecological procegs®nnectivity.



Evaluating connectivity

Most efforts to date by ecologists, biologists and
conservationists Is toneasureconnectivity and
identify existing corridors (and not so much to
plan or design)

Methods
Patch Metrics
Graph Theory

Leastcost analysis I

Circuit Theory
Individuatbased models
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Evaluating Connectivity ICS ]

Path Metrics
Statistics on size, nearest neighbor

distance rg
Structural, not process oriented AR
Graph Theory e
Describes relationships between V
patches

Patches as nodes connected by
distanceweighted edges

Minimum spanning tree o Eisﬁng(kg) T
Node centrality ps s 41Ok e s s oo

of the 11111

No explicit movement paths con3|dered Urban &Keitt 2001




Least-cost Paths & Circuit Theory: e

Steps of analysis

dentify target species

Habitat modelingz identifying habitatpatches
or core area®f necessary guality and size

Resistancanodelingz relate landscape features
such as land cover, roads, elevation, etc. to
species movement or gene flow

Analyze connectivity between core areas as a
function of spatiallyexplicit landscape
resistance



Landscape is a raster o
cells with species
specific resistance valu| ¢

Connectivity between
pairs of locations =
length of theresistance
weighted shortest path

nferring resistance
ayersz regression
earning task between
andscape features and
genetic relatedness

Wolverine Resistance




Evaluating connectivity

Leastcost path modeling
Can quantify isolation between patches

Spatially expliciz can identify routes and bottlenecks

"AOAA 1I1 OEA Al T AAR&h I £ ¢
raster cell is associated with specigigecific cost of
movement

For each cell in the landscape compute the shortest

resistanceweighted path between core habitat areas
it lies on

ldentify corridors as the cells which belong to paths
that are within some threshold of the shortest
resistance distance
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JCS |

Jaguar Corridor Initiative

CALIFORNIA Essential :
Habitat Connectivity USIng leas'tC(_)St path
analysis



