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Shortcoming of cost connectivity…

…it only considers neighbors when LCP might be beyond neighbor



GeoHAT - Workflow

• Create an edge list (Euclidean or Cost distance)
– Create cost raster if using the cost distance approach

• Draw edges/least cost paths between patches
• Summarize graph to determine connectivity distance:

– Plot graph diameter at threshold distance intervals

• Calculate centrality metrics:
– Degree (number of patches within the distance threshold)
– Betweenness (frequency in least cost paths among patch pairs)
– Closeness (avg. distance to neighbors relative to other patches)

• Calculate connected habitat area:
– Total area within the distance threshold
– Inverse distance weighted area set to d0.01 at distance threshold



GeoHAT – Creating an edge list
• Euclidean distance method:

– Measures straight-line distance between patch centroids

– Very fast and does not require data on travel costs

– Hope to improve by measuring distances between patch edges

Patch Centroids Patch Edges
Edge list



GeoHAT – Creating an edge list
• Cost distance method:

– Requires a travel cost raster (information on resistances)

– Takes significantly longer to calculate, but potentially more precise

– Requires recalculation whenever costs change

Iterate through all patches

Cost raster
Cost distance

from patch

Least cost paths to patch

Edge
list



GeoHAT



GeoHAT – Edge list



GeoHAT – Create Edge Features



GeoHAT – Summarize graph

Threshold = 1 km; Diameter = 13; # Components = 110



Threshold = 3 km; Diameter = 40; # Components = 10

GeoHAT – Summarize graph



Threshold = 5 km; Diameter = 20; # Components = 1

GeoHAT – Summarize graph



Graph Summary
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GeoHAT – Summarize graph



GeoHAT – Calculate connectivity



GeoHAT

1hr 24min



GeoHAT Connectivity Metrics
• Degree centrality:

# connected patches within a connectivity threshold



GeoHAT Connectivity Metrics
• Betweenness centrality:

Frequency a patch is found in the LCP of other patch pairs



GeoHAT Connectivity Metrics
• Closeness centrality:

Avg. distance to neighbors relative to other patches



GeoHAT Connectivity Metrics
• Connected Area:

Total patch area within the connectivity threshold



GeoHAT Connectivity Metrics
• Probable Connected Area:

Inverse distance weighted area within connectivity threshold



CircuitScape



Circuit Theory and Circuitscape

• Antelope (random walker) = electron

• Source patch = source of current (1 amp)

• Destination patch = grounding of current

• Cost raster = network of resistors

• Random walks = circuit



Cost raster = network of resistors



Circuitscape inputs

Features to connect:

• Patches regions

• Centroids nodes

Habitat data:

• Resistance -or-

• Conductance

Connectivity rules:

• 4 or 8 cell

• Resistance or conductance



Pairwise mode: Cumulative Current

Blues: high current

Oranges: low current

Calculated by summing together 
all pairwise current maps.

Results are a lot like 
betweenness centrality as a 

deeper blue indicates that the 
pixel is used in many pathways 

among patch pairs.



Pairwise mode: Corridor

All cumulative pairwise 
currents below a threshold

Isolates all areas with 
"significant" betweenness 

centrality, i.e. high connectivity 
relevance. 

Could be interpreted as areas of 
priority conservation for 

connectivity…


