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ÁHabitat loss and fragmentation due to human 
activities such as forestry and urbanization 
ÁLandscape composition dramatically changes 

and has major effects on wildlife persistence 



Definitions of connectivity from ecology: 
 

Merriam 1984: The degree to which absolute isolation is 
prevented by landscape elements which allow organisms to 
move among patches. 

 

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

 

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

 

Singleton et al 2002: The quality of a heterogeneous land area 
to provide for passage of animals (landscape permeability). 



Á Current definitions emphasize that a wildlife corridor is a 
linear landscape element which serves as a linkage between 
historically connected habitat/natural areas, and is meant to 
facilitate movement between these natural areas 
(McEuen, 1993). 

 

BENEFITS: 
Á Enhanced immigration (gene flow, genetic diversity, 

recolonization of extinct patches, overall metapopulation 
survival ) 

Á The opportunity for some species to avoid predation. 
Á Accommodation of range shifts due to climate change. 
Á Provision of a fire escape function. 
Á Maintenance of ecological process connectivity. 



ÁMost efforts to date by ecologists, biologists and 
conservationists is to measure connectivity and 
identify  existing corridors (and not so much to 
plan or design) 

 

ÁMethods 
ÁPatch Metrics 
ÁGraph Theory 
ÁLeast-cost analysis 
ÁCircuit Theory 
ÁIndividual-based models 

Simple 

Few Assumptions 

Needs Less Input Info 

Structural focus 

Complex 

Lots of Assumptions 

Needs More Input Info 

Process focus 



ÁPath Metrics 
ÁStatistics on size, nearest neighbor 

distance 
ÁStructural, not process oriented 

ÁGraph Theory 
ÁDescribes relationships between 

patches 
ÁPatches as nodes connected by 

distance-weighted edges 
ÁMinimum spanning tree 
ÁNode centrality 
ÁNo explicit movement paths considered Urban & Keitt 2001 



ÁIdentify target species 
 

ÁHabitat modeling ɀ identifying habitat patches 
or core areas of necessary quality and size 

 
ÁResistance modeling ɀ relate landscape features 

such as land cover, roads, elevation, etc. to 
species movement or gene flow 

 
ÁAnalyze connectivity between core areas as a 

function of spatially-explicit landscape 
resistance 



 
ÁLandscape is a raster of 

cells with species-
specific resistance values 

 
ÁConnectivity between 

pairs of locations = 
length of the resistance-
weighted shortest path 
 

Á Inferring resistance 
layers ɀ regression 
learning task between 
landscape features and 
genetic relatedness    



ÁLeast-cost path modeling 
ɆCan quantify isolation between patches 

 

ɆSpatially explicit ɀ can identify routes and bottlenecks 
 

Ɇ"ÁÓÅÄ ÏÎ ÔÈÅ ÃÏÎÃÅÐÔ ÏÆ ȰÍÏÖÅÍÅÎÔ ÃÏÓÔȱ  - each 
raster cell is associated with species-specific cost of 
movement 

ɆFor each cell in the landscape compute the shortest 
resistance-weighted path between core habitat areas 
it lies on 

Ɇ Identify corridors as the cells which belong to paths 
that are within some threshold of the shortest 
resistance distance 



CALIFORNIA Essential  
Habitat Connectivity 

Jaguar Corridor Initiative 

Using least-cost path 
analysis 


