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Chapter 6 * Ecosystems

6.4.3 Fish and Wildlife

Adaptation options for fish and wildlife include
management of core habitat and connecting corridors,
hunting seasons and bag limits, wildlife disease
surveillance, conservation priorities, and coldwater
refuges.

Core Habitat and Connecting Corridors

Range shifts of wildlife will depend, in large part, on the
availability of dispersal or migration corridors (e.g.,
connected habitats, riparian zones), suitable habitats,
and the concurrent movement of forage and prey.
Minimizing landscape changes that result in habitat
fragmentation and barriers to species range shifts will be
key to helping New York State’s wildlife adapt to climate
change. A strategy for facilitating wildlife adaptations to
climate change includes closely coordinated landscape-
and regional-level approaches, complemented by on-
the-ground management and conservation efforts
carried out on a variety of scales. Conserving or creating
newly connected, contiguous habitats from north to
south, and ensuring connection of east-west gradients as
well, can assist movement of habitats and wildlife by
providing northward migration corridors (Inkley et al.,
2004). Corridors could focus on connecting key diversity
hotspots for specific taxa between regions (e.g.,
Pennsylvania and New York, New York and Canada), as
identified from sources such as Gap Analysis Program
data and USDA Forest Service Highlands Project data.
Examples of local and regional projects that could serve
as templates include the Wildlife Habitat Connectivity
in the Hudson River Valley (a joint project of the New
York Natural Heritage Program and the Hudson River
Estuary Biodiversity Program) and the Finger Lakes
Land Trust’s Emerald Necklace Project, a proposed
greenbelt that could link 50,000 acres of protected open
space in and around Ithaca.

Hunting Seasons and Bag Limits

A changing climate is likely to affect the state’s popular
game species. Resulting changes could include earlier
breeding seasons, earlier migration, and/or altered
migration pathways and changes in habitat suitability
and productivity. If the timing and/or pattern of
seasonal movements or breeding changes, maintaining
hunting seasons during their historical time period
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could mean that harvest levels are either over- or
underachieved. Adaptations to such changes include
increased flexibility in setting hunting seasons and bag
limits, combined with a monitoring program designed
to detect relevant population changes and inform
decision-making.

Climate change may increase the impact of game
species on the landscape. Increasing deer populations
and damage from deer are likely to be exacerbated by
reduced snow cover exposing more winter vegetation
for browsing (Section 6.3.3). Promoting increased
harvest of this species is one adaptive approach to better
control. Conversely, stressed populations of other
species, such as waterfowl and ruffed grouse, may need
temporary protection from harvest until populations
recover. Hunting seasons may change to correspond
with changing migration dates.

Wildlife Disease Surveillance and Monitoring

With warmer fall temperatures and later fall frosts,
diseases vectored by biting insects and ticks will likely be
of greater importance. For example, epizootic
hemorrhagic disease is spread between white-tailed deer
by biting midges. The disease may have locally severe
impacts on deer herds. Other diseases that affect species
in southern states may spread northward with warmer
and milder winters. Enhanced surveillance can help
identify and reduce impacts of disease hotspots. A
monitoring network at the state and regional levels can
provide an early warning system in years with
potentially severe outbreaks.

Prioritizing Conservation Efforts

While a focus on preserving ecosystem function may be
the most cost-effective adaptation strategy in many
cases, some individual species may deserve special
attention, such as “responsibility species”—species that
have their core populations in New York or species for
which a significant proportion of the world’s breeding
population is found in New York. This might include
common species such as the scarlet tanager or rare
species such as the Chittenango ovate amber snail, a
species whose entire global population can be found
within the state. New York also supports species on the
northern edge of their current distribution, including
animals such as the long-tailed salamander and the bog
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turtle. Currently, New York is in the early planning stages
for identifying and managing species of responsibility.
Such priorities may be reflected in the future in the
State’s list of Species of Greatest Conservation Need.

Fisheries

An overall adaptation strategy for sustaining the
survival, growth, and abundance of coldwater fisheries
is to maintain the provision of coldwater refuges during
seasonal periods in which warm water temperatures
prevail throughout lakes and flowing water ecosystems.
Maintaining well-vegetated, canopied riparian zones
and lake shorelines is one approach to meeting this
objective. Maintaining flow of relatively cold
groundwater inputs to waterways and lakes is another
strategy. This would require landscape management
practices that minimize disturbance to surface
vegetation, soils, and hydrological flow paths. A more
complex and expensive approach would be to artificially
increase cold groundwater flow by piping cold water
from higher elevation water sources to lower elevation
lakes or stream shorelines where coldwater fish
populations require augmented cold thermal refuges in
order to survive. For example, Cornell University
fisheries biologists have developed such water sources
to enhance groundwater upwelling required for brook
trout reproduction; brook trout have been observed
during warm summer periods at these locations of cool
groundwater inputs.

An additional general adaptation strategy for sustaining
the survival, growth, and abundance of coldwater
fisheries is to manage specific competing fish
populations at lower densities so that available food
resources can sustain the target population size. For
example, Cornell University fisheries biologists have
observed that a smaller population of self-sustaining
brook trout exhibited greater growth, survival, and
reproduction than a larger population in the same
thermally stressed Adirondack lake during a series of
recent warm summers. The larger brook trout
population was the result of stocking fish in a lake which
already had a substantial self-sustaining population of
brook trout. Greater population abundance reduced the
relative amount of available forage for each fish in the
population, leading to reduced growth during stressful
warm summer conditions. Reduced growth can also
result in reproductive failure during the subsequent
spawning season.

ClimAID

6.4.4 Invasive Species

Changing conditions associated with climate change are
likely to allow some invasive species to overcome
environmental and ecological constraints that
previously prevented their establishment in New York’s
ecosystems. For transformer species (i.e., those invasive
species that may fundamentally change the structure
and function of ecosystems), in particular, increased
vigilance will be necessary for successful early detection
and rapid management response. Current invasive
species monitoring (from the large-scale USDA-
sponsored Cooperative Agricultural Pest Survey to
small community-based programs) and mapping efforts
(e.g., iMaplnvasives; see Case Study B: Creative
Approaches to Monitoring and Adaptive Management)
must consider the consequences of climate change on
species invasion (see Table 6.2) and may need to adapt
monitoring protocols and mapping tools accordingly.
Further, these programs should be coordinated and
integrated with other state and regional biological
monitoring programs to provide natural resource
managers and policy-makers with necessary high-
quality, comprehensive information for
decision-making. The eight Partnerships for Regional
Invasive Species Management (PRISMs) may provide
a useful infrastructure for implementing climate-related
monitoring, education, outreach, and citizen science
programs (see Case Study B: Creative Approaches to
Monitoring and Adaptive Management).

Climate change will necessitate an adaptive-
management approach, where management actions are
paired with data collection and subsequent evaluation
and learning, particularly with respect to the
management of invasive species. Current control
practices used to contain invasive species populations
may lose effectiveness under the future climate change
scenario. For example, the efficacy of some herbicides
used to treat terrestrial invasive plants may decline if
plants experience increased herbicide tolerance with
increasing atmospheric carbon dioxide concentrations
(Ziska et al., 1999). Particularly in aquatic ecosystems,
increased temperatures may necessitate more costly and
aggressive control tactics for invasive species. Manually
removing locally distributed invasive aquatic plants that
were previously limited by ice cover may no longer be
sufficient to control populations if climate change
enables these plants to survive the winters (Hellmann et
al., 2008). Furthermore, the effectiveness of biological
control agents may decline with climate change,
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particularly if there is a mismatch in climate tolerances
between the control agent and the target invader
(Hellmann et al., 2008). This scenario could be played
out in the Finger Lakes region, where researchers are in
the process of establishing a population of Laricobius
nigrinus beetles, derived from a cold-tolerant population
in Idaho, to control the recently detected hemlock
woolly adelgid (Adelges tsugae). Increasing temperatures
may alter the phenology and interaction of these
species, potentially resulting in reduced adelgid control.

Prevention of species introductions, in some cases by
regulation, is the most cost-effective invasive species
management tool (Wittenberg and Cock, 2001). To
date, prevention efforts have consisted largely of the
following: monitoring the pathways on which invasive
species are introduced (particularly those related to
transportation, e.g., container and ballast water
inspections); species risk assessments prior to
importation of goods and merchandise (Gordon et al.,
2008); and regulatory actions (e.g., quarantines and
New York State’s firewood movement regulation, which
restricts transporting firewood from areas with known
infestations of pests like the emerald ash borer or Asian
long-horned beetle). With climate change and
accompanying altered mechanisms of transport and
species introduction, prevention efforts (particularly
risk assessments and regulatory species lists) must be
expanded to include a growing pool of potential
invasive species.

6.4.5 Larger-scale Adaptations

In addition to strategies that can be implemented at an
organization or agency level, some adaptation strategies
should be considered at a state or region-wide scale.
These larger-scale adaptation options are discussed here.

Institutionalize a Comprehensive and Long-term
Monitoring and Data Dissemination Program

This will involve monitoring from the scale of individual
species (e.g., movement of invasives) to monitoring
indicators of ecosystem function vulnerable to climate
change. Data management and dissemination would be
centralized, perhaps within a government agency or other
institution, but to be effective the design and
implementation would require collaboration among
multiple agencies, scientists, resource managers, and
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individual ~stakeholders and citizen scientists.
Components and activities of this program could include:

e gathering and organizing baseline data, including
collecting existing datasets, identifying information
gaps, gathering economic and other data for
valuation of ecosystem services, and securing
funding to fill gaps;

* identifying and prioritizing indicators to monitor
specific goals;

* improving and coordinating monitoring efforts,
including training for citizen scientists;

e creating a task force of scientists to synthesize data
and to produce reports and maps on a regular basis;

* centralizing data management, data quality control,
and user-friendly data dissemination; and

* actively engaging with resource managers and
policy-makers to continually refine the research
agenda and improve access to meaningful data for
decision-makers.

Develop Prioritization Criteria

These would be used to identify those species,
populations, habitats, and ecosystems requiring
concerted monitoring, adaptive management, or
protection. Criteria might be based on the following:

e vulnerability assessment results

* high level of certainty of climate change impacts
and/or near-term impacts

* economic valuation

* maintenance of biodiversity

* provision of ecosystem services (e.g., water supply
and quality)

e habitat importance as a dispersal corridor

* habitat importance for one or more endangered or
species of concern

Develop Adaptive Management Plans and Improve
Adaptive Capacity of Land Managers

This would rely on the input from the monitoring and
prioritization activities described above in the two prior
recommendations. Specific components could include:

* incorporating up-to-date climate change
information into all government planning activities
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(as opposed to using out-dated historical climate
data);

* developing rapid response plans for emerging
challenges (e.g., for control of new invasive
species);

* improving data sharing and other networking with
other states and agencies;

* improving adaptive capacity of land managers
through development of new decision tools and
training and education; and

* developing policies to facilitate interventions by
resource managers.

Develop Better Regulation and Incentive Programs

These should be created as needed for specific
purposes, such as incentive programs to encourage
private landowners to maintain key habitats and new
regulations to control the transport of invasive species
into New York ecosystems.

Expand Educational Outreach and Citizen Science
Programs

Educational outreach to private landowners should be
a high priority to raise their awareness of the issues and
their critical role in minimizing negative impacts of
climate change on New York biodiversity, habitat
integrity, and maintenance of important ecosystem
services. All sectors of society will benefit from sound
information on climate change, its potential impacts
on natural areas, its implications for ecosystem services
affecting human communities, and what they can do
to participate in adaptation and mitigation.

6.5 Equity and Environmental Justice
Considerations

Climate change will modify the character and quantity
of ecosystem services, creating both direct and indirect
vulnerabilities and new distributions of winners and
losers. The most immediate impacts will be felt by those
who draw directly on ecosystem services for well-being,
subsistence, and income. Some communities are deeply
dependent on one particular type of resource, such as
fisheries, and will be uniquely challenged by its
increased scarcity or its degraded quality. In other
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cases, a change in ecosystem services will be felt as an
indirect property loss. For example, one study used
hedonic modeling (an economics method that
estimates value by breaking an item into its constituent
parts) to demonstrate the significant impact that forest
disturbances can have on residential property values

(Huggett et al., 2008).

Changes in the character and quantity of ecosystem
services will expose differences in the ability of people
and communities to anticipate these changes and to
adapt. Those land owners and local managers with the
resources to invest in the upkeep of amenity and
ecosystem services on local private and public property
will be able to take advantage of these changes and
maintain the value of their resources to the extent
possible. In some cases, climate change will change the
basis by which entire landscapes are valued, which
could put pressure on alternative development
strategies or create emergent contexts for new ones,
each with differential outcomes and inherent equity
issues. Within urban areas, equity issues also emerge
with respect to creation and preservation of open space
and access to environmental amenities such as water
bodies. Some examples from a few industries—forestry,
winter recreation, and maple syrup production—
illustrate these issues.

6.5.1 Forests, Parkland, and Urban

Ecosystems

Whether forests are valued as an inherent aesthetic
whole or as a select portfolio of constitutive economic
services (e.g., timber products) has bearing on how
ecosystem change can and will be managed and which
users will be affected. Changes in forest ecosystems may
devalue the existing natural resources and amenities,

potentially driving regional deforestation and
commercial development. Changes may also
exacerbate  existing fragilities. Around the

Adirondacks, for example, managing a patchwork of
public and private land amid a transition from natural
resource extraction to tourist economies is already a
challenge for park managers, land managers, and local
communities (Hubacek, 2002). As climate change
affects the physical composition of the forests and the
regional tourist industry, it may increase tensions over
the rights to development. It may also cause increasing
burdens on those private property owners who are
forced to internalize the regional economic impacts of
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climate change because of regulatory constraints on
their development options. Currently, perceived
inequities in conservation interventions and
regulations are latent concerns (Michaels et al., 1999).

Within urban settings, ecosystems services associated
with forests, parklands, and wetlands play a vital role
but are frequently contested (Gandy, 2002). For
example, a frequent source of dispute in New York City
and in other cities is the inequitable distribution of
urban forests and lack of access to open space for
health and well-being. Several communities in New
York City have been strong advocates of preserving and
restoring wetlands for the various ecosystem services
they provide. For example, on the North Shore of
Staten Island, community leaders have fought to
conserve Arlington Marsh from a variety of threats and
development pressures. Research suggests some of the
best-maintained urban forests tend to be in the more
wealthy areas (Heynen et al., 2006). Under climate
change scenarios, park vegetation will potentially
require more water, fertilizer, and pesticides. The
increased costs of maintenance could exacerbate
differences in quality of park vegetation and urban
forests between wealthy and non-wealthy areas. Which
urban parks and forests should be maintained in light
of the impacts of climate change, and who is serviced
by the park system, are questions that will become ever
more important under the fiscal constraints of a budget
impacted by climate change.

6.5.2 Winter Recreation, Resource
Dependency, and Equity

In a review of the ski industry’s vulnerability, one study
notes that the ski operations that are smaller and less
well capitalized or more southerly and at lower altitude
may have more difficulty keeping up with increasing
demands on artificial snowmaking capacity (Scott et
al., 2008). Also, when faced with warm spells, larger
establishments are more likely to be able to absorb
losses without going under and afford measures for
spreading risk, such as taking advantage of new
markets for weather derivatives (i.e., financial
instruments that can be used to reduce risk associated
with adverse weather conditions). A further
consolidation of the industry, a current trend likely to
intensify under multiple pressures from climate
change, then could create barriers to entry for smaller
businesses.
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Any consolidation of the industry would have
cascading localized and regional effects on employment
and related tourist businesses. The survival of certain
communities will depend on anticipating the double
exposure of warmer temperature and economic
vulnerability. The timing of adaptation strategies,
therefore, becomes critical, as does early planning to
diversify local economies through new ventures or
retraining.

6.5.3 Maple Syrup Industry: Vulnerability
and Inequity

The maple syrup industry may be affected in a variety
of ways (for additional information, see Case Study C.
Maple Syrup Industry: Adaptation to Climate Change
Impacts). Climate change effects on sap flow may vary
in different parts of New York State, requiring some
regions to increasingly rely on more expensive
technology. The industry also provides a good
example of the difficulty in anticipating nonlinear
economic feedbacks and how these will combine with
climate change to create differences in vulnerability
across regions and states. In recent years, Canada has
begun aggressively marketing maple syrup and
introducing technological improvements that have
reduced the competitiveness of maple production in
the northeastern United States (New England
Regional Assessment Group, 2001).

In 2009, a cold winter followed by a warm spring
caused a decrease in Canadian maple production.
This led to a rise in maple syrup prices. In the short
term, this produced a good year for the New York
maple industry, with expanded production by
established producers and the development of new
producers. At the same time, restaurants and retailers
have passed on the price increases to customers by
charging more for pure maple syrup, in some cases
switching to corn syrup products (Schwaner-

Albright, 2009).

As climate warming proceeds, New York maple syrup
producers will need to consider how the industry
should be structured to deal with increased seasonal
variability in sap production, to increased variability in
supply between regions, and to price and supply
competition with alternative sugar sources.
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6.6 Conclusions

This ClimAID analysis of ecosystems focuses on those
aspects of climate change already occurring in New
York or anticipated to occur within this century and
that have known biological and ecological effects.
Table 6.4 summarizes selected climate factors, as
linked to vulnerabilities/opportunities and adaptation
strategies. A qualitative level of certainty is assigned to
all three of these components (see Chapter 1, “Climate
Risks”). The relative timing of when specific climate
change factors and their associated impacts are
projected to become pronounced is also indicated in
the table, as these features will be critical in setting
priorities for adaptation. Table 6.4 illustrates an
approach and a possible tool for setting priorities and
for climate action planning, but is not meant to be
comprehensive. It can and should be modified as new
information and expertise become available.

Below, key findings regarding vulnerabilities and
opportunities, adaptation options, and knowledge gaps
are highlighted and discussed in more detail.

6.6.1 Main Findings on Vulnerabilities and
Opportunities

The ClimAID study found that certain ecosystems are
already undergoing changes or are vulnerable to the
projected changes in climate while others may be less
negatively affected or even benefit from climate change.

Vulnerable Ecosystems

Some species-level responses are already being observed
in New York. Current species responses that are
consistent with climate change include:

* northward expansion of the range of some birds,
insects, and other species, including invasive
species such as the hemlock wooly adelgid;

* increased winter survival and feeding of deer
populations;

* carlier spring arrival of some migrating bird and
insect species;

e earlier spring breeding of some animals and insects;
and

e earlier spring bloom of some woody perennials.

ClimAID

The particular characteristics of species that make them
vulnerable to climate change include:

* habitat or food specialization;

* Jocation at the southern fringe of their habitable
range;

e narrow environmental tolerances;

e poor dispersal ability;

* low population levels or current endangerment;

* lack of competitive advantage with species
infringing on their range; and/or

* high dependence on snow cover for survival.

The major ecosystems vulnerabilities for New York
include the following:

e Within the next several decades there are likely to
be widespread shifts in species composition of
forests and other natural landscapes. By mid- to
late-century the Catskill and Adirondack mountain
ranges of New York will no longer have a climate
suitable for spruce/fir forests, alpine tundra, or
boreal plant communities.

* Climate change will favor the expansion of some
invasive species into New York, such as the
notoriously aggressive weed kudzu, and the aphid-
like insect pest hemlock wooly adelgid, which has
already devastated hemlock stands to the south.

*  Warming water temperatures will negatively affect
brook trout and other native coldwater fish species,
except in water bodies that are deep enough, have
sufficient shade, or cold groundwater inputs to
maintain coldwater refuges in summer.

e Lakes, streams, inland wetlands, and associated
aquatic species will be highly vulnerable to changes
in the timing, supply, and intensity of rainfall and
snowmelt, groundwater recharge, and duration of
ice cover. An increase in summer water deficits is
likely by mid- to late-century, but for many of the
climate change factors relevant to aquatic habitats
we cannot project with a high degree of certainty
the future magnitude or timing of change.

Species Likely to be Less Negatively Affected by
Climate Change, or Even to Benefit

These species include those that are habitat and food
“generalists,” those whose habitable range is currently
constrained in New York due to current winter
temperatures, and some invasives. Specific examples
include the following:
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] Climate Associated Vulnerabilities/ i i . : ; Adaptation
Climate Factor Certainty Opportunities Certainty Timing Adaptation Strategies Capacity
Increase timber production by
Potential increase in plant growth, with Fstaies dlependent e identifying and selecting carbon
) h . other environmental L ; .
Increasing carbon . large differences between species f dioxide-responsive tree species; Low to
Y High 7 : constraints to growth Now . f o
dioxide affecting plant community structure, that are difficult to regionally coordinated monitoring Moderate
potential for invasive species iealic and rapid response eradication of
P invasive species
Plants: Potential increase in plant :gg;et?f;i t'r:r?grsglrggfn?gsbénsive
growth, with large differences between Moderate to High, but 9 o g respe
) A : oo tree species; regionally coordinated
species affecting plant community water availability or other  Early to s g Low to
structure, potential for invasive factors may constrain  mid-century MGG SNl EIPTE {EeSpens Moderate
R control or containment of invasive
species; will increase plant water use response i L
and soil water deficits P  Prep 9 Y
on hydrology
Warmer summers; Regionally coordinated monitoring
longer growing High Insects: More generations per season; Vsl i M Earlyto  and rapid response control or Low to
seasons shifts in species range 9 mid-century containment of insect pests and Moderate
invasive species
Coldwater fish species: Negative Bzt iio Maintain coldwater refuges through
effects on populations of brook trout Moderate to High Farly shading and by maintaining Low
; . mid-century
and other native species groundwater flows
Summer (cheat/on: Increased Moderate to High anrIy to Inv§§tment in and poI|C|els to . Modgrate
opportunities mid-century facilitate summer recreation business to High
High-elevation species: Eventual loss . - .
Increased of SaueEin (o, ezl Mid to Few options except facilitate species
frequency of High compmunities- - a{ive s e GiliE? Moderate to High e GEmi dispersal by maintaining corridors Low
summer heat stress » Neg h . Y (e.g., riparian zones)
cold-adapted plant and animal species
Northward shift in range of many plant, - . . -
undesirable pests, diseases and 9 e ]
\ : : ’ species; wildlife disease surveillance
vectors of disease, invasive species
Increased winter survival of deer A Modify hunting seasons and bag Low to
. ) ; ; ; High Now L
Warmer winters High populations, increasing deer damage limits Moderate
Increased survival of marginally . Monitor and rapid response control Low to
PN High Now ;
overwintering insect pests or containments Moderate
. Earlier tapping; new tapping
Negative effects on maple syrup Early to . L . '
production Moderate mid-century equme;nt, bring more trees into High
production
Increased snowmaking; Mgk
Negative effects on winter recreation High Now diversification toward warm-season to High
recreation business 9
Reduced snow ] Negative effects on survival of snow- " "
P o— High dependent animals and insects Moderate to High Now Few options Low
Increased vegetation damage from FEw GRIIes @l el eing) ¢ty
Moderate to High Now populations through hunting season Low

winter deer feeding

and bag limits

Erosion and damage to stream banks;

Expansion of riparian zones and

' Moderate to o . wetland protection; infrastructure Low to
Increased flooding High goigtia;%%e Sttoe r|:T>1I2nts, disturbance to Moderate to High Now (culvert, dam, etc.) planning to T ——
a Y minimize damage
Loss of some native plant species in Infrastructure planning to maintain
eEEses) CURTET severe years; Increased vulnerability to Mid to water supplies to high priority
aleuaht Moderate invasive species; negative effects on Moderate to High i GERi regions; facilitate species dispersal Low
9 wetlands, streams, lakes, and aquatic iy and establishment of more drought-
species tolerant species.
Changes in Sudden and severe devastation to New climate science research to Lewi®
frequency of Low entire communities and ecosystem Moderate to High Unknown  determine current trends and predict Viokrae
extreme events services extreme events
Increased freeze damage of woody
. plants due to loss of winter hardiness or New climate science research to
'”Creaﬁed elimelE Low premature leaf-out and frost damage; Moderate Unknown  determine current trends and predict Lo i®
variability ) ) ) . . . P Moderate
disruption of winter hibernation climate variability
negatively affecting winter survival
CrEreEs i eus Important factor affecting plant growth New climate science research to \ewte
9 - Low and plant water use, primary High Unknown  determine current trends and better
cover and radiation Moderate

production as food supply to animals

model these factors

Climate certainty in this table is qualitatively consistent with more quantitative assessments in Chapter 1, “Climate Risks,” and formulated from expert opinion
from chapter authors and stakeholder groups.

Table 6.4 Summary table for climate factors, vulnerabilities/opportunities, and adaptation strategies for ecosystems in New

York State
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iMap Invasives is an online, GIS-based, invasive species
mapping tool (http://imapinvasives.org). This website
now provides real-time information on the locations of
numerous invasive species in New York State and allows
individuals to report new locations of invasive pests.
Private landowners, volunteers, and State and federal
agencies all can play a role in monitoring for the
hemlock woolly adelgid.

Adaptations for dealing with hemlock woolly adelgid
include monitoring the spread of hemlock woolly
adelgid and its impacts on forests and dependent
wildlife species, education on control options as they
emerge, and managing to reduce other stressors
currently affecting hemlock forests, including
overabundant deer populations and invasive plant
species, both of which threaten forest regrowth
following hemlock mortality.

Case Study B. Creative Approaches to
Monitoring and Adaptive Management:
New York’s Invasive Species Program as

a Model

The comprehensive adaptive management approach
New York State has employed toward invasive species
may serve as a useful model for adaptation to a wider
range of emerging climate change challenges. The
State’s invasive species program provides a framework
for coordination among local, State, and regional
efforts; a broad educational outreach program; and
research, information management, and regulatory
policy recommendations.

In 2003, Governor George Pataki signed legislation
convening the Invasive Species Task Force (ISTE Laws
of New York, 2003; Chapter 324). The Task Force was
composed of representatives from diverse stakeholder
groups, including key State agencies, environmental
advocacy and non-profit organizations, academia, and
trade and industry groups. In November 2005, the
Invasive Species Task Force released a final report that
outlined the invasive species problem, identified
existing efforts and, most significantly, provided 12
strategic recommendations for action (ISTE 2005).
These recommendations have been codified into New
York State law (Laws of New York, 2008; Chapter 26)
and have significant funding from the state’s
Environmental Protection Fund.
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To coordinate all invasive species efforts at the State
level, a permanent leadership structure, which was
modeled after the federal approach to invasive species,
was established. It consists of an agency executive-
level council and an advisory committee of non-
government stakeholders. The council, advisory
committee, and day-to-day statewide coordination are
supported by the Office of Invasive Species
Coordination at the Department of Environmental
Conservation.

Building on existing grassroots partnerships that formed
to address local invasive species concerns, the Invasive
Species Task Force recommended the formation of eight
Partnerships for Regional Invasive Species Management
(PRISMs) (Figure 6.9). These partnerships coordinate
local invasive species management functions, including
engaging partners, recruiting and training citizen
volunteers, delivering education and outreach,
establishing early-detection monitoring networks, and
implementing direct eradication and control efforts—
all within the context of the local landscape. The
Adirondack PRISM, also known as the Adirondack
Park Invasive Plant Program, has served as a successful
model for the other PRISMs, delivering educational
programs and coordinating volunteer monitoring
programs for terrestrial and aquatic invasive species
since 1998 (http://www.adkinvasives.com). Due to the
State fiscal crisis, most PRISMs have not yet received
intended State funds, but do benefit from voluntary
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Note: Abbreviations are as follows: APIPP—Adirondack Park Invasive Plant
Program; CRISP—Catskills Regional Invasive Species Partnership; LISMA—
Long Island Invasive Species Management Area; SLELO—St. Lawrence —
Eastern Lake Ontario. Source: Brad Stratton, The Nature Conservancy.

Figure 6.9 The eight Partnerships for Regional Invasive
Species Management (PRISMs)?
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Appendix A. Stakeholder Interactions

The Ecosystems team gathered information and enlisted
participation from key stakeholders in this sector
through existing relationships and collaboration with
the New York State Department of Environmental
Conservation; other State and federal governmental
organizations (e.g., U.S. Geological Survey, U.S. Fish
and Wildlife Service); Cornell Cooperative Extension
(natural resources specialists); non-governmental
organizations (e.g., The Nature Conservancy, National
Wildlife  Federation, Audubon NY, Wildlife
Conservation Society, Adirondack Mountain Club);
business associations (e.g., New York Forest Landowners
Association, Empire State Forest Products Association,
Olympic Regional Development Authority); land, fish,
and wildlife managers; and maple growers.

Meetings and Events

On December 8, 2008, a meeting was held with over 50
stakeholders, including representatives of State and
federal government organizations, leaders of non-
government organizations, leaders of recreational-user
organizations, representatives from affected industries,
and academics. After a series of presentations, there was
a two-hour breakout session with small groups. Each
group provided its input regarding high-priority
vulnerabilities and potential opportunities; feasible
adaptation strategies; and needs for additional
information, decision tools, and/or resources to help
stakeholders cope with climate change and protect the
state’s natural resources. These data were summarized
and sorted into groups of statements with thematic
similarity, and contributed to the development of the
chapter.

On August 6, 2009, the Ecosystems and Water
Resources sectors and representatives of the ClimAID
team at Columbia University met with stakeholders at
the New York State Department of Environmental
Conservation headquarters in Albany for an all-day
workshop. This meeting was used to update stakeholders
on ClimAID activities and progress and, especially, to
collect input on needs and current relevant activities
and planning by Department of Environmental
Conservation and related stakeholder groups.

ClimAID

On November 6, 2009, an expert panel was assembled
to meet with the Ecosystems sector team in Albany to
review initial findings and provide suggestions regarding
the project. The meeting included introductory
presentations, followed by discussions focused on
climate factors and key vulnerabilities, adaptation
strategies, prioritization, and broad issues and
recommendations. The 25 people in attendance
included  scientists  from  non-governmental
organizations, State and government agencies, and
research institutes within the state.

Web-based Survey Tool and Analyses

The results from early-phase stakeholder input were used
to create a Web-based survey that cast a wider net
among stakeholders and gathered expert opinion
regarding the current state of knowledge regarding
climate change; evidence of climate change impacts;
high-priority vulnerabilities; high-priority climate change
factors; importance and feasibility of various adaptation
strategies; current efforts to adapt to climate change;
research, monitoring, and communication gaps; and
needed decision tools (Chatrchyan et al., 2010).

The survey was reviewed by several experts and
stakeholders before dissemination in November 2009.
The survey was sent to research scientists; land and
water resource managers, educators, and others from
State and federal government agencies; elected officials;
private industry and landowners; non-government
organizations; and universities and other research
institutes. One section of the survey allowed
participants to choose among several areas of
specialization: water resources; forests, grassland,
wetland, and riparian zones; fish and wildlife; and
invasive species.

After survey responses were collected, the analysis
characterized how issues were conceptualized by
stakeholders and identified issues of
priority/importance, using an approach similar to that

described by Cabrera et al. (2008). Results were
integrated into this report.
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Appendix B. Relevant Ongoing
Adaptation-planning Efforts

This section discusses ongoing adaptation-planning
efforts related to climate change and ecosystems in

New York State.

New York State Department of Environmental
Conservation 2009 “Climate Change Steering
Committee Adaptation Strategy Outline”

In 2009, the New York State Department of
Environmental Conservation Division of Fish, Wildlife,
and Marine Resources identified a climate change
steering committee to initiate the development of an
adaptation strategy. The outline of their report, still in
progress in 2011, includes sections on the following:

e current trends (observed impacts, other stressors,
downscaled climate models)

* vulnerability analysis (exposure, sensitivity analysis,
adaptive capacity, levels (e.g., high, medium, low))

* risk assessment

®* uncertainties

* forecasted impacts by sector

e prioritized vulnerabilities, habitats, ecosystem
processes

* adaptation strategies (planning, acquisition,
restoration and management, regulation,
incentives, research, monitoring, education
outreach)

e data gaps and research needs
* monitoring for adaptive management

New York State Department of
Environmental Conservation 2009 Open
Space “Climate Change Adaptation Plan”

This report has recommendations specific to riparian
buffers and wetlands (11 recommendations), forests
(15), climate-smart communities (17), and eight other
recommended initiatives.

(http://www.dec.ny.gov/lands/47990.html)
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U.S. Forest Service “Global Change
Research Strategy 2009-2019”

This document by Birdsey et al. (2009) identifies

research priorities to:

* enhance ecosystem sustainability (adaptation);

* increase carbon sequestration (mitigation); and

* provide decision support for policymakers and land
managers.

A fourth objective of this Forest Service plan is to
develop a shared infrastructure for researchers (e.g.,
strengthen remote sensing, simulation modeling, data
management, and delivery capacity) and promote
collaboration for research and education outreach to
effectively reach natural resource planners and
management.


http://www.dec.ny.gov/lands/47990.html
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U Areas of increased and decreased lake effect snow are color coded showing inches of water equivalent. A) Weather conditions of wind
and temperature gradients identical to an historic event recorded Nov. 9, 2008, but with lake and air temperatures uniformly increased
by 1.8°E B) The same conditions as A, but lake temperatures (not air) increased an additional 1.8°F (3.6°F total). Areas of red color
show increases in lake-effect snow. These increase with further warming of water temperatures (B).

The native range of eastern hemlock is shown in all colors but white. The color scheme distinguishes counties where hemlocks current-
ly are uninfested by the hemlock wooly adelgid (green) from those with severe and prolonged infestation (brown). Newly infested coun-
ties (yellow) are mostly along the northern boundaries of the infested zone, and warming temperatures may be playing a role in the fur-
ther expansion of the insect range. Source: U.S. Forest Service, Northeastern Area State and Private Forestry, Forest Health Protection
Program.

Abbreviations are as follows: APIPP—Adirondack Park Invasive Plant Program; CRISP—Catskills Regional Invasive Species Partner-
ship; LIISMA—Long Island Invasive Species Management Area; SLELO—St. Lawrence — Eastern Lake Ontario. Source: Brad Strat-
ton, The Nature Conservancy.
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