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“Ecological systems represent recurring groups of
biological communities that are found in similar
physical environments and are influenced by similar
dynamic ecological processes, such as fire or flooding.”
(Natureserve)
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What is the overall
ecological integrity at each
cell for a given timestep
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scenario?
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 Landscape ecological integrity
indices
 Landscape ecological integrity

indices
Ecological Integrity Impact

Community Baseline 2080 Double 2080 Etc.
Northeastern Upland Forest -2,477,406 -3,511,885
Northeastern Wetland Forest -161,562 -256,818
Grassland and Shrubland -14,013 -19,879
Freshwater Marsh -49,737 -68,400
Lentic -103,227 -153,419
Lotic -89,027 -131,138
Peatland -3,853 -6,203
Cliff and Rock -26,346 -30,375
Total -2,925,171 -4,178,118

Adaptive Capacity In progress
Diversity In progress
Connectivity In progress
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Blackburnian warbler
MeanHRC = 0.26MeanHRC = 0.26
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Where is the most capable
habitat (HRC>0.5) in
2080 under the baseline
urban growth scenario?
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Blackburnian warbler

HRC>0.5 = 17,375 ha
HRC Loss = 85%
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Habitat capability
index
Habitat capability

index

Blackburnian warbler

Direct
habitat loss Degradation
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captures 95% of  the
known occurrences?
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 Climate niche
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 Climate niche
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How about under the
SRES A2 scenario?
How about under the
SRES A2 scenario?

Blackburnian warbler
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Habitat-Climate
uncertainty
Habitat-Climate

uncertainty
Zone of  Expansion =
Future habitat and
suitable climate but
outside the current
climate niche
envelope.

Zone of  Expansion =
Future habitat and
suitable climate but
outside the current
climate niche
envelope.

Wood
thrush

Expansion = 0.83Expansion = 0.83
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Habitat-Climate
uncertainty
Habitat-Climate

uncertainty
Scenario ComparisonScenario Comparison
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 Representative
species
 Representative

species

Brown-headed
nuthatch

Blackpoll
warbler

Blackburnian
warbler

Louisiana waterthrush

Marsh wren

Wood turtle
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Empirical assessment
of  model components
 Scientific steering

committee
Users gut check
 Usefulness
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 Usefulness

…true model validation
is not feasible
…true model validation
is not feasible
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What about areas most
likely to be impacted by
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What about areas with
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 Prioritizing land for
protection
 Prioritizing land for

protection

Secured LandSecured Land

What and where are the
gaps in the secured land
base?

What and where are the
gaps in the secured land
base?
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 Scenario analysis Scenario analysis

Scenario 1

Scenario 2
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 Prioritizing representative
species for management
 Prioritizing representative
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• How vulnerable is each species to habitat loss and
climate change within your focus area?

• What proportion of  each species’ current habitat within
the region does your focus area provide?

• Within the region, how important is your focus area in
maintaining the persistence of  each species in light of
climate change?
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protected within the region?
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 Prioritizing road-stream crossings
to improve aquatic connectivity
 Prioritizing road-stream crossings

to improve aquatic connectivity

Where do we get the “biggest bang for our buck”?
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 Prioritizing locations for potential road passage
structures to improve terrestrial connectivity
 Prioritizing locations for potential road passage

structures to improve terrestrial connectivity

Where do we get the “biggest bang for our buck”?
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“Between 1971 and 2005, Massachusetts
suffered a 23% reduction in its overall
ecological integrity”

“Between 1971 and 2005, Massachusetts
suffered a 23% reduction in its overall
ecological integrity”
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 Expand to NALCC
and Northeast Region
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 Outreach to planners &

managers for applications
 Integration with other LCCs
 Improve GIS data!
 And more?
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www.umass.edu/landeco/research/nalcc/nalcc.htmlwww.umass.edu/landeco/research/nalcc/nalcc.html
 Project website: Project website:

 Personal contact: Personal contact:
mcgarigalk@eco.umass.edu
413-577-0655
mcgarigalk@eco.umass.edu
413-577-0655


