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ABSTRACT: This paper discusses the current status of forested, wetland, freshwater and coastal ecosystems; the combined impacts of
habitat alteration, pollution and non-native invasive species on those systems; how climatic changes could interact with existing stresses;
potential management strategies, and crucial research gaps. Changes in climate and climate variability would significantly affect natural
ecosystems, and may pose additional threats to the already-stressed ecosystems of the Mid-Atlantic Region (MAR). Fragmentation of the
MAR’s forests may hinder the migration of some species. Urban development and wetland losses leave the MAR’s rivers and streams and
near-shore areas vulnerable to damages if the frequency and intensity of storms increase. Inputs of sediments, nutrients and toxic chemicals
to streams, lakes and estuaries might increase if precipitation increases. Accelerated sea-level rise could accelerate the loss of coastal
wetlands. Estuaries are sensitive to changes in temperature, salinity and nutrient loads, and could be adversely affected by projected
climatic changes. Populations of rare, native species could decline, while problems with non-native invasive species, such as kudzu and
gypsy moths, might increase. The best strategies to protect ecosystems from climatic changes may be those that reduce other stresses, thus
increasing resilience to a variety of stresses. Societal priorities for ecosystem protection need to be articulated, and research is needed into
the values of ecosystems, ecosystem functioning, human impacts, long-term ecological monitoring, and management options to provide a
basis for selecting effective measures.
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1. INTRODUCTION

Human activities alter the dynamics within ecosystems, ‘interacting systems of biological communities and their non-living
surroundings’ (US Environmental Protection Agency [EPA] 1999), resulting in changes of societal concern. This paper focuses on
ecosystems of the Mid-Atlantic Region (MAR), and addresses 4 questions that guide the National Assessment process1: (1) What is the
status of resources and what are the current stresses? (2) How might changes in climate and climate variability exacerbate or ameliorate
current conditions? (3) What are the potential strategies for coping with risk and taking advantage of new opportunities? and (4) What are
the policy-relevant research gaps? Other papers in this Special focus on forestry (McKenney-Easterling et al. 2000), coastal systems (Najjar
et al. 2000), agriculture (Abler & Shortle 2000) and human health (Benson et al. 2000). While issues treated in these papers are relevant
here, to avoid redundancy, they are not treated in depth in this paper. Cities and farms, important ecosystems in their own right, are
discussed primarily in terms of how they affect other ecosystems, such as forests, wetlands, freshwaters, and coastal ecosystems.

Underlying our approach in this paper is the question: What aspects of ecosystems are important to people in the MAR? Unfortunately,
our understanding of how people depend upon ecosystems and how people value different aspects of ecosystems is very incomplete. Based
on currently available information, we emphasize aspects of ecosystems that we believe are important to residents of the MAR. Previous
workshops (Climate Institute 1996a,b, Fisher et al. 1997, U.S. National Assessment 1997) provided useful guidance in identifying issues of
concern.

1The National Assessment, which is being conducted by the U.S. Global Change Research Program, is mandated by the Global Change
Research Act of 1990. For further information, see www.usgcrp.gov
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Table 2.  Strategies to increase resilience of ecosystems to climate change and other stressors

Stressor Strategy/human response Examples

Physical habitat alteration $ Conservation S Establish protected areas
S Protect natural features of managed

landscapes
S Minimize water consumption
     (to protect aquatic habitats)

$ Restoration S Examples to date include: Long-leaf
pine ecosystems Everglades hydrology

     Tall-grass prairie
S Manage species directly

Pollution (resulting in
eutrophication, acid deposition,
increased UV-B radiation, other
problems)

$ Regulation of emissions S Control  SO2, NOX, and VOC  [volatile
organic compounds] emissions from
power plants and motor vehicles

S Regulate emissions of CFCs (e.g.
Montreal Protocol)

S Reduce point source water pollution

$ Regulation of land use and non-point
sources

S Protect riparian buffers
S Change urban and agricultural practices

Non-native invasive species $ Prevention of introduction and
establishment

S Monitor areas around ports of entry and
eliminate new populations

$ Management of established populations S Release biological controls
S Eradicate invasive species

Global climate change $ Reduction of greenhouse gas emissions S Reduce emissions from power plants
and motor vehicles

S Conserve energy

$ Reduction of climate impacts via
reduction of other stressors

S Increase ecosystem resiliency to climate
impacts via habitat protection, reduced
pollution, control of invasive species

$ Direct reduction of climate change
impacts

S Schedule dam releases to protect stream
temperatures

S Transplant species
S Establish migration corridors


