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Approaches to Vulnerability
Assessment

Multiple Issues of Scale

Species habitat and life history aspects

Data scale/precision differences

Land planning/management scales

Time relative to effects, decisions, implementation

Species Issues

 Broadly distributed species/habitats may
have different exposures across their range
— Naturally wide ranging
— Highly migratory

 Species/habitats associated with narrow
niches may have microclimates not
assessable through normal CCVA
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Massachusetts Wildlife Habitat Climate
Change Vulnerability Assessment

NORTHERN HARDWOODS FOREST VULNERABILITY EVALUATION

NTWHCS category: Appalachian northern hardwood forest
State ranking

Vulnerability score 5.and 6 (lower and higher emissions scenarios, respectively)
Confidence evaluation  Medium

Rationale

With the distributional range of this habitat extending from Quebec in the north to high-elevation areas of
Virginia and West Virginia, Massachusetts is close to the center of this community type’s geographical
distribution. In Massachusetts, where it is the predominant hardwood forest (see map below from the
Massachusetts Natural Heritage and Endangered Species Program [NHESP]) in many areas, it is generally
restricted to an altitudinal range of about 1,000-3,000 feet, being more adapted to colder temperatures
and shorter growing seasons than southern/central hardwood forest (but less so than spruce-fir forest). It
is dominated by Sugar Maple, Yellow Birch, and American Beech mixed with White Pine; with Eastern
Hemlock at lower elevations; and with Red Spruce and Balsam Fir becoming important at the highest
elevations where it grades into spruce-fir forest (Swain and Kearsley, 2001). Within the broad matrix of
northern hardwood forest a number of variants occur, depending on local conditions. These include rich
mesic forests dominated by Sugar Maples, Eastern Hemlock groves on cool, north-facing slopes or in
ravines, and transition forests that include some species more typical of southern/central hardwood
forest. It is not a fire-adapted community and fire suppression may have extended the range of this habitat
in New England (J. Scanlon, Massachusetts DFW, pers comm.). This forest type is vulnerable to attack by
insects, including gypsy moth and hemlock wooly adelgid, and to beech scale disease. Disturbance from
blowdown, logging, or fire can lead to the (at least temporary) dominance of White Pine over other
species. In areas closer to human habitation or powerline cuts, non-native plant species, including
Japanese Barberry, Japanese Knotweed, etc., can form dense growths.

NORTHERN HARDWOODS — A WIDELY
DISTRIBUTED HABITAT

Vulnerability may var
across range

REGIONAL ZONES

A “zoning” approach
based on latitude may
help understand
vulnerability

FLone 111

Zone IV
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Habitat Vulnerability Varies Across Scales
Zone | Zone 11 Zone 111 Zone IV

Acadian-Appalachian Alpine
Tundra

Acadian-Appalachian Montane Vulnerable
Spruce-Fir Forest

Vulnerable  Vulnerable

Central Mixed Oak-Pine Forests Vulnerable

Pitch Pine Barrens

Northern Atlantic Coastal Plain
Basin Peat Swamp

Central and Southern Appalachian
Spruce-Fir Forest

Boreal-Laurentian Bog

Shrub Swamp Vulnerable ~ Vulnerable ~ Vulnerable  Vulnerable
Emergent Marsh Vulnerable ~ Vulnerable  Vulnerable  Vulnerable

MASSACHUSETTS HABITAT \rl‘uLNhERABIUTV ASSESSMENTS
Aoty the

Manomet Center for Conservation Sciences
an

Massachusetts Division of Fisheries and Wildlife
What habitats are
on your woodlot?

Sample forested
hatitat evaluations

Download the
full report

Attach printout
of forested
habitat
evaluations here
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Data Issues

Consider how well CC effects data match your

resource data in resolution

— If species is associated with fine grain features (e.g.,
rare soil type, north facing slopes, etc.) can you
determine vulnerability from downscaled climate
data? (one option: use geophysical features to further
“filter” results)

— What about migrants with key part of range outside
the U.S.? (outside existing downscaled data, one
option—live with uncertainty of GCM scale)

Grain of Resource Distribution

Grain of resources matters for

how they can be assessed:

* Spatial/quantitative: stressors
must roughly match scale of
resource distribution
Qualitative: examine stressor
scenarios and “hypothesize”
vulnerability outcome

Maritime
Dune
Grassland




Landscape heterogeneity vs
4km climate data
%5

j§ "Conserving the Stage"
Biophysical Index
Density by Hexagon

Considerations for Implementation
Scale

Informs what are the useful types and scale of
products to inform decision making

* Geographic position can matter:
— On the coast vs upland

— Implementers with small or narrowly defined
jurisdictions (e.g., only river management)
¢ Type of implementation
— Broad brush policy
— Comprehensive use/management planning
— Narrow site scale project design or regulation
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Scale of Implementation

* Scales often mixed within the same landscape:
— Federal region
— State government
— Local governments
— Agency jurisdiction Allin same planning area
— Watershed management
— Individual land owner
— Project site
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Context vs Scale of
Implementation

Eastern Shore of Virginia National

Wil

dlife Refuge

Context: Chesapeake region
influences policies and broader
ecosystem function
Implementation: 1850 acres
refuge but highly influenced by
surrounding land planners,
owners, other NGOs activities

Grain of
Implementation

[ Federal
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[ Private
[ State
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Conclusion

* Scale has large implications
— Types of possible assessments
— Data needed
— Uncertainty
— Applicability to different scales and purposes

e Scale can only be somewhat controlled
— Downscaling and modeling
— New data collection and mapping

— But projects will inherently contain resources and
processes functioning at a variety of scales
* One size fits all will not serve the assessment well

* But can’t have the ideal scale for all features
* Compromise is necessary




