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Central question

If we can’t feasibly protect all the habitat for a 
given species, what characteristics of “habitat” 
might lead us to favor protecting some habitat 
areas over others? 



Habitat requirements
Species Definition of core habitat Citation

Mountain Quail · A contiguous area of habitat of medium to high quality that has an 
area greater than two home ranges in size

· In continuous use by the species successful enough to produce 
offspring that disperses 

Timossi, et al. (1995)

Marten · 30 to 50 square km, 75% of which is in suitable stands (overstory
of at least 40% cedar, spruce, pine that has a canopy closure > 
75%)

Watt, et al. (1996)

Coachella Lizard · Shall contain populations of sufficient size to be considered viable 
independent of others

· Core cannot be fragmented by roads or development
· Core has intact processes including sand source and delivery 

system for the lizard
· Each contains a sand source

Prairie Chicken core habitat as patches of suitable habitat (mixed grass prairie, sandhill
prairie, tallgrass prairie, sand sagebrush or shinnery) that are:
· either more than 2,000ha in area or between 500ha  to 2,000ha in 
area and no more than
· 10km from another patch of at least 500ha in size

Hagen et al. 2004 and 
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Step 1: Habitat  Habitat Patches
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Habitat patch geometry

• Area

• Perimeter or ‘edge’

• Edge to area ratio

10m 100m



Shape complexity can be summarized in terms of a simple edge/area ratio. 

Most patch definition procedures provide for such indices simply, even 
automatically. Vector GIS packages keep track of the area and perimeter (edge) of 
each patch (polygon) in a vector coverage. More frequently, edge/area ratios are 
normalized for easier interpretation. For example,

compares the edge/area ratio to the expectation for a circle. A similar 
normalization can be applied to compare raster shapes to a square.
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Shape complexity & fragmentation

More complex shapes are more likely to split 
into fragments…



Fragmentation: Conservation implications

• Landscape effects
– Loss of habitat
– Increased isolation of remaining habitat
– Effects on large scale natural processes 

(fire, seed dispersal, hydrology)

• Community effects
– Increased exposure to predation, 

parasites, pathogens, invasive species 
(edge effects)

• Population effects
– Metapopulations, reproductive 

isolation, local extirpations



Impacts of fragmentation

• Physical (edge effects)

– Alteration of the micro-climate 
within and surrounding the 
landscape remnant

• Biogeographic

– Isolation of the remnant from 
other remnant patches



Effects of fragmentation



Physical impacts of fragmentation

• Radiation Flux 

• Wind

• Water flux



Physical impacts of fragmentation
Example:

Direct measurements of 

abiotic (microclimate) 

edge effects.
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http://www.doc.govt.nz/upload/documents/science-and-technical/DSIS27.pdf


Physical impacts of fragmentation

Radiation Flux – Potential Consequences

• Increased radiation 
gradient change at the 
edge.

• Latitude influences the 
radiation effects.

• Air temperature increased 
at edges.



Physical impacts of fragmentation

Wind – Potential Consequences

• Increased wind-throw or wind 

pruning in trees.

• Wind sheer may affect bird 

breeding success.

• Lower regeneration success for existing plant species.

• Increased transfer of external seed sources



Physical impacts of fragmentation

Water flux – Potential Consequences

• Altered rates of rainfall interception and evapotranspiration.

• Changes in surface &
ground water flows.

• Decrease in buffering.

• Potential increase in erosion

• Potential salt intrusion from raised water tables.



Habitat Cores

Google Earth Engine: 1km from roads

https://explorer.earthengine.google.com/#gallery/Roadless1km

https://explorer.earthengine.google.com/#gallery/Roadless1km
https://explorer.earthengine.google.com/#gallery/Roadless1km


Habitat Cores

What are habitat “cores”?

• habitat area free of edge effects (Zipperer 1993)

• area of limited human access (Noss 1987, Soule & Terborgh 1999)



Habitat Cores

Core: 
Area of “intact habitat” 
that is unaffected by 
human disturbance and 
other neighboring 
influences…

Scale dependent…



Mapping habitat cores
“Buffer-defined” core
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http://www.cnfer.on.ca/SEP/patchanalyst/Patch5_2_Install.htm
http://www.umass.edu/landeco/research/fragstats/faq/fragstats_faq.html


FRAGSTATS

http://www.umass.edu/landeco/research/fragstats/fragstats.html

http://www.umass.edu/landeco/research/fragstats/fragstats.html


SDM Toolbox…



FRAGSTATS OUTPUTs

http://www.umass.edu/landeco/research/fragstats/documents/Metrics/Shape%20Metrics/SHAPE%20METRICS.htm


FRAGSTATS outputs…   and outputs…   and 

outputs…



How to use the metrics:

Landscape pattern metrics used as “response variable”  

y = (x)

e.g. how will clear-cuts affect forest connectivity?

Landscape pattern metrics used as “predictor variables” 

y = (x)

e.g. What aspect of patch configuration best explains 

bird diversity?
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Correlations of fragmentation with 

social and physical variables in the 

PNW

Butler, B.J., J.J. Swenson, and R. Alig. 2004. Forest Fragmentation in the Pacific 

Northwest: Quantification and Correlations. Forest Ecology and Management

189:363-373.

Fragmentation (y) = (x) other factors



Why characterize regional pattern
 To compare landscapes 

 Different places (e.g. 2 different places, similar forest types, 2 

different disturbance types)

 Over time (trajectories of change; more fragmented, less?)

 Alternate management scenarios

 To look deeper into processes
 What is causing the pattern?

 How does the pattern affect the community?



Summary

• Fragmentation has varied ecological impacts

– Different temporal and spatial scales

– Magnitudes vary by species

• Fragmentation can be quantified several ways

– Patch attributes (size, shape, edge effects, 
distribution)

– Landscape attributes (total area, summary stats)


