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 Combined climate change,
urban growth and generic
vegetation disturbance and
succession into a stochastic,
dynamic landscape change
simulation
 70 year projection (2010-

2080) at 10-year intervals
 9 simulation runs (3 times

each under 3 SRES
scenarios) to capture future
uncertainty
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Change and Assessment for
three pilot study areas:

• Kennebec River watershed
• Middle Connecticut River

watershed
• Pocomoke and Nanticoke

River watersheds

 Completed the Landscape
Change and Assessment for
three pilot study areas:

• Kennebec River watershed
• Middle Connecticut River

watershed
• Pocomoke and Nanticoke

River watersheds

Pilot study
areas
Pilot study
areas

Phase 1 ResultsPhase 1 Results
Pilot Study AreasPilot Study Areas



Larger values indicate
greater intactness and
resiliency and thus greater
“ecological integrity”

Larger values indicate
greater intactness and
resiliency and thus greater
“ecological integrity”

 Index of  Ecological
Integrity (IEI)…
composite of  13 separate
quantile-scaled intactness
and resiliency metrics

 Index of  Ecological
Integrity (IEI)…
composite of  13 separate
quantile-scaled intactness
and resiliency metrics

Phase 1 ResultsPhase 1 Results
Ecological IntegrityEcological Integrity



Larger negative values
indicate effective loss of
ecological integrity between
current and future
timesteps?

Larger negative values
indicate effective loss of
ecological integrity between
current and future
timesteps?

Phase 1 ResultsPhase 1 Results
Ecological IntegrityEcological Integrity

 Index of  Ecological
Impact… composite of
13 separate delta-scaled
intactness and resiliency
metrics

 Index of  Ecological
Impact… composite of
13 separate delta-scaled
intactness and resiliency
metrics



Phase 1 ResultsPhase 1 Results
Representative SpeciesRepresentative Species

Where is the capable
habitat likely to be in 2080
given uncertainty in
climate and urban growth?

Where is the capable
habitat likely to be in 2080
given uncertainty in
climate and urban growth?

 Habitat Capability Index
(HRC)… reflects the
quantity, quality and
accessibility of  habitat
within a potential
homerange centered on
each cell

 Habitat Capability Index
(HRC)… reflects the
quantity, quality and
accessibility of  habitat
within a potential
homerange centered on
each cell



Phase 1 ResultsPhase 1 Results
Representative SpeciesRepresentative Species

 Climate Niche Envelope…
binary climate model
capturing 95-98% of  the
species’ known
occurrences today

 Climate Niche Envelope…
binary climate model
capturing 95-98% of  the
species’ known
occurrences today

2010

2080

Where will the climate be
suitable for the species in
the future based on their
current distribution in
relation to climate?

Where will the climate be
suitable for the species in
the future based on their
current distribution in
relation to climate?



Phase 1 ResultsPhase 1 Results
Representative SpeciesRepresentative Species

 Habitat-Climate
Uncertainty
 Habitat-Climate

Uncertainty

Where within the
species’ current optimal
area is the habitat and
climate likely to remain
suitable in the future?

Where within the
species’ current optimal
area is the habitat and
climate likely to remain
suitable in the future?

• Zone of  Persistence
• Zone of  Contraction
• Zone of  Expansion

• Zone of  Persistence
• Zone of  Contraction
• Zone of  Expansion



blbw 184,281 0.21
blpw 943 0.48
nowa 14,734 0.54
mawr 3,633 0.98
oven 424,205 0.98
lowa 16,651 0.99
woth 398,441 0.99
rsha 182,978 1.01
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What is the change
in landscape
capability if  the
species’ response
to climate change
is immediate range
contraction?
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equivalent hectares
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6. Implement remaining components of
landscape ecological integrity
assessment (adaptive capacity, diversity
and regional connectivity)
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6. Local vs regional
connectivity

6. Local vs regional
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Local
Homerange, dispersal

Metric:
Connectedness
...a spatial metric that
assesses the value land
attains from being
locally connected to
nearby land in similar
settings

Regional
Multi-generation dispersal,
gene flow, range shift

Metrics:
Network connectivity
...a summary of  the probability
of  connectivity across the
entire landscape among
“conservation nodes”
Conductance
...a spatial metric representing
the probability of  connectivity
among nodes
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6. Regional connectivity6. Regional connectivity Network connectivity metricNetwork connectivity metric

Scenario Year ∆PC (×1000)

Base 2010 0

B1 2030 -7.22

2070 -15.74

A1B 2030 -14.19

2070 -26.28

A2 2030 -22.22

2070 -54.32
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Local
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2. Improved mapping of
vegetation structure for
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3. Continuously updated
downscaled climate data
(NECSC)
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 Optimal reserve
design (Marxan)
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 How important is the focal
management area within
the region in maintaining
the persistence of  each
species?

 How important is the focal
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species?

Blackburnian warbler = 1%
Marsh wren = 9%

FMA Persistence index =
% of  persistence zone
within FMA

FMA Persistence index =
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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”?


