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Honorable Senator Whitehouse,

My name is Dr. Caroly Shumway. I am the Director of Conservation Science for The Nature Conservancy’s Rhode Island Chapter. 
The Nature Conservancy is the world’s largest conservation organization, with over 1 million members. Our mission is to protect ecologically important lands and waters for nature and people. Globally, the Nature Conservancy, has preserved over 117 million acres of land, 5,000 miles of rivers, and engaged in conservation and management efforts at more than 100 marine sites.  Here in Rhode Island we have conserved over 31,000 acres of land with the support of government and local partners, and in recent years, have embarked upon marine and freshwater conservation. Our core strengths as an organization include: using science-based, robust conservation planning methodologies; working with a wide range of partners, from government to industry; and, perhaps most importantly, backing up our strategies with sustained human and financial commitments to ensure tangible, lasting results.

The science is increasingly clear that the world faces grave risks from climate change. No matter how quickly we reduce emissions, climate change will have a tremendous impact on the human and natural world over the next 100 years. The changes have already begun, directly impacting people, thousands of species and habitats worldwide, and the ecosystem services the natural world provides to us for free − services like clean drinking water, storm protection, and food. 
The Conservancy’s scientists have identified climate change as the greatest long-term threat to our biodiversity mission – it threatens every investment we have ever made or will make. As such, The Conservancy has both a tremendous stake in avoiding the most negative impacts of climate change and a responsibility to play a significant role in researching, demonstrating, and advocating for actions that will moderate the rate of change, reduce the impacts, and take advantage of any positive changes. The Conservancy works in all 50 states and 31 countries, where we are seeking solutions to mitigate and address the damaging effects of climate change.
In the face of this urgency, we are grateful to you, Senator Whitehouse, for your leadership in working to address and advocate for the essential support needed for states and federal agencies to help local communities, wildlife, and the places they inhabit, cope with climate change impacts such as sea-level rise, changing weather and precipitation patterns and other challenges. We thank you and the other members of the Senate Environment and Public Works Committee for working to address this issue.
 The Nature Conservancy is committed to working with you and others to: reduce greenhouse gas emissions, including slowing deforestation and promoting reforestation; take adaptive actions to help communities and nature maintain resilience in the face of climate change; and promote adaptation approaches that sustain nature’s services upon which all of life depends.
THE SCIENCE
Global Impact

The International Panel on Climate Change’s (IPCC) Fourth Assessment Report (2007) used several models to project sea level rise scenarios that ranged from 7 inches to two feet by the end of the century
.  Yet these projections underrepresented the actual risk, because they did not account for glacial melt, which – according to most scientists – is a major contributor to sea level rise. Two more recent scientific assessments conclude sea-level rise could be as high as 5 feet or more by 2100, not counting the higher estimate of as much as 20 feet during storm surges (Rahmstorf et al., 2007
; Overpeck et al., 2006
). 


The IPCC estimates that past greenhouse gas emissions will lead to a temperature increase of approximately 1.1ºF by 2100 – even if atmospheric concentrations of greenhouse gases remain at year 2000 levels.
 If and when substantially greater temperature increases occur (exceeding a warming of 2.7 to 4.5ºF), approximately 20-30% of the world’s plant and animal species assessed so far face a high risk of extinction.  
The IPCC’s recent climate assessment warns that projected impacts on biodiversity are significant because global losses of biodiversity are irreversible. The effects of climate change are already being felt by wildlife and natural systems. Seventeen hundred species have been documented to be impacted to date.
 Even with immediate action to reduce greenhouse gas emissions, these effects will continue for decades to come.  Impacts include habitat shifts northward and upward in elevation, changes in seasonal events that disrupt wildlife populations and ecological communities, melting of polar ice caps, sea level rise, ocean acidification threatening numerous organisms, including tropical and temperate deep-water coral (such as we have here in the Northwest Atlantic), coral bleaching and extensive death of coral reefs in the Caribbean and South Pacific, declining snowpack, increased drought, warming of rivers, streams, lakes and estuaries, increased threat from invasive species, and more frequent catastrophic fires.  
Climate change threatens natural systems and conservation investments made throughout this nation.  The General Accounting Office recently released a report identifying the vulnerability of federal resources to the potential effects of climate change
.  The GAO Report found that U.S. federal resources within four principal ecosystem types – coasts and oceans, forests, fresh waters, and grasslands and shrublands – are vulnerable to a wide range of effects from climate change, including physical, biological, and economic and social effects.  State and private conservation lands and waters are also expected to witness similar impacts from climate change.  

Coastal and Ocean Impacts Along the Atlantic Coast
Global climate change poses uniquely dire threats to the Atlantic Coast. Sea level rise is already occurring at a rate that has repeatedly been underestimated, and it’s accelerating.  The U.S. Atlantic coastline is exceptionally vulnerable to sea-level rise and related impacts, including severe coastal flooding, erosion, and loss of wetlands, and there is already recognition that these impacts threaten investment in coastal communities. The total value of insured coastal exposure for the U.S. Atlantic/Gulf Coast is more than $7 trillion, according to the Insurance Information Institute. Indeed, several major insurers have withdrawn coverage from thousands of homeowners in coastal areas of New York City and Long Island (Union of Concerned Scientists, Confronting Climate Change in the U.S. Northeast: NECIA, 2007).  
In sum, the U.S. Atlantic coast population is dense, heavily invested, and unacceptably vulnerable to impacts from sea level rise and global climate change that are already occurring.  Unless something is done to adapt our human and natural communities to these changes, we will face loss of life, loss of property, and frequent, expensive recovery efforts on the order of what the Gulf Coast experienced in 2004.

Ecologically, the impacts we are confronted with over the next 100 years include erosion of low lying beaches and shorelines, and inundation of marshes and wetlands with salt water, destroying important habitats and nursery grounds for important fish and shellfish and eliminating nesting areas and resting grounds for migrating water fowl and seabirds.  The Northwest Atlantic coasts and waters are the biological nurseries and engines for the incredibly productive fishing grounds we have here on the East Coast. According to the National Marine Fisheries Service, one-third of the commercial fish and shellfish species harvested off the Northeast’s coast depend on estuaries and wetlands for food or protection during their juvenile or adult stages. These include such key species as lobster, clams, bay scallop, winter flounder, menhaden, alewife, and herring to name a few. Here in Rhode Island, the small estuaries known as coastal ponds historically provided up to 25% of the population of offshore winter flounder.
In Rhode Island, Narragansett Bay has already experienced over a 2oF increase in water temperature, compared to a global average of only 0.5o F. As reviewed by URI IGERT fellow Smith (2007)
, the temperature changes have caused an ecosystem shift from a winter-spring phytoplankton bloom to a summer phytoplankton cycle and a corresponding shift from demersal fishes to pelagic ones. This temperature increase has directly impacted fish, such as the winter flounder, a northern boreal species. Adults can’t feed when the water temperature exceeds 73 o F. The temperature increase has also exacerbated stresses on eelgrass, essential nursery habitat for numerous fish and shellfish; eelgrass in our region has already experienced a considerable decline. And we’ve seen increases in invasive species from the south. These changes are already altering our environment and the natural systems upon which we all depend.
The science of adaptation

Reducing emissions of the greenhouse gases that are triggering global warming and slowing deforestation is essential to stave off mass species extinctions and major disruptions of ecosystems, but they are is not sufficient.

While we work to reduce emissions to reduce the scale of the ecological and human impact, we must also immediately begin to manage to allow ecological change – in other words, to support climate change adaptation. Adaptation is defined as measures that aim to prevent or moderate the effects of climate change on ecosystems.  As sea level continues to rise, the low lying beaches, estuaries, marshes and wetlands will need to migrate. But can the marshes move inland fast enough to survive in the face of rapid sea level rise?  Along the populated East coast, development has locked up the land. In an effort to try to reduce shoreline erosion, pressure has built to stabilize beaches and harden shorelines.  Unfortunately, such costly efforts as hardening shorelines have often been shown to be ineffective, unable to protect against beach erosion and property damage along the coast. Further, these efforts prevent the natural shifts of sediment deposition and prevent species migration in response to sea level rise.
Adaptation helps to ensure the resilience of ecosystems. Resilience is defined as the ability of a system to adapt to and recover from disturbance. Many ecosystems will exceed their resilience threshold this century by an unprecedented combination of climate change, associated disturbances such as flooding, drought, wildfire, insects and ocean acidification, and other stressors such as land-use changes, pollution and the over-utilization of resources
.  

Various strategies of adaptation include: accommodation (e.g., wetland restoration to increase resilience, land protection to ensure opportunities for migration); protection (e.g., living shorelines, dune or marsh creation); retreat (e.g., deliberate relocation of animals and people); and reduction of other stressors (e.g., reducing nitrogen-rich runoff from septic systems and fertilizer, controlling invasive species). 
WHAT CAN BE DONE:  EXAMPLES OF TOOLS AND CASE STUDIES AT A STATE, REGIONAL AND NATIONAL SCALE
The Nature Conservancy is working with a wide range of partners to find practical ways to increase the resilience of coastal and marine systems and the communities that depend on them in the face of climate change.  In this testimony, I will focus on a few examples that illustrate promising, practical approaches to adapting to the impacts of climate change –with examples from Rhode Island; Long Island, and North Carolina;  a regional approach to setting priorities for adaptation work; and an emerging “learning network” to share lessons learned. 

State efforts
1. Rhode Island
As noted above, Rhode Island is already experiencing marine changes due to climate change. The state has the opportunity, however to be a model for other states in how it responds. We applaud the Coastal Resources Management Council for their proactive efforts to enact far-reaching policy along the coast. The Conservancy is working on many fronts to enhance coastal resilience, including: 
· We have organized a national workshop on Adaptive Management of Estuaries with other partners, including Save The Bay and RI SeaGrant. This Oct. 12th workshop in Providence, part of the Restore America’s Estuaries Conference, is designed to provide practical guidance on techniques and lessons learned for coastal zone managers. 
· We are working with the Army Corps of Engineers and CRMC to fill in LIDAR gaps along the South Coast; 
· Using LIDAR data and other elevational data, we will be modeling marsh changes along the coast to identify possible sites for land acquisition that enable salt marsh to move inland and adapt to climate change; 
· We will work with RIDEM, CRMC and other partners to review and update state plans to address climate change impacts and foster adaptation; and 
· We are in discussions with other partners to develop an ambitious research program to test an array of adaptive management techniques here in RI’s many coastal ponds, our state’s small estuaries. TNC is committed to working with you and other partners to strengthen the resilience of our coastal habitats and communities.
2. Long Island Sound
On Long Island, which contains some of the most highly-developed lands in the coastal zone, only inches above sea level, The Nature Conservancy is part of the Long Island Coastal Resilience project, a collaboration between public, private, academic and non-for-profit institutions, working towards providing tools to better inform coastal decision-making.  The Coastal Resilience project will include an interactive map server with SLR and storm surge projections; precise elevation data; natural resource and geophysical data; and development and land use data. The project will provide a suite of existing and novel regulatory tools that decision-makers could consider to achieve ecological, social, and economic resilience. Most importantly, the project will provide visualization of alternative future scenarios to help decision makers and communities make informed local and state decisions about marine conservation, land protection, and coastal development in their planning, zoning, acquisition and permitting decisions. In this way, we can ensure both conservation and coastal hazard mitigation while minimizing adverse impacts to human and natural communities. Partners include: The Center for Climate Systems Research at Columbia University and NASA Goddard Institute for Space Studies; the Pace Land Use Law Center; and the National Oceanic and Atmospheric Administration’s Coastal Services Center.

3. North Carolina – Albemarle Peninsula
In the Albemarle Sound of North Carolina, the Conservancy is working with partners to protect the shoreline from increased erosion and inundation caused by rising sea levels. These projects include planting native cypress forests, restoring submerged aquatic vegetation beds, establishing oyster reefs to protect coastal habitats from storm surges, and planting brackish marsh grasses on shore lands that are likely to be submerged.

Regional Scale: Creating a baseline of diversity and human uses through a marine ecoregional assessment
The multiple, synergistic impacts of climate change require us to better understand the interdependencies of marine systems, and how land use patterns, marine resource use, and species abundance and diversity overlap.  Here on the East Coast, there is a daunting array of forces – from climate change, to coastal development, to nutrient runoff – that threaten the survival of coastal and marine ecosystems and the viability of fisheries and the communities that depend upon them. An integrated baseline of information is needed so that decision-makers and managers can make informed decisions and prioritize actions needed to combat the effects of climate change locally. That is why The Nature Conservancy is conducting a science-based marine ecoregional assessment for the Northwest Atlantic Ocean, from North Carolina to the Gulf of Maine. Our aim is to create an information resource to help marine decision-makers and conservation practitioners chart a course towards restored coastal habitats, rebounding wildlife populations and ecosystem health, in part to better meet the challenges of climate change and sea level rise along the East Coast. 
A marine ecoregional assessment brings together available oceanographic, biological, geologic, economic, and land use data for a region, synthesizes the data into maps, and uses it to develop strategies for conserving species and habitats. The Nature Conservancy is working with a wide array of federal, state, academic, and nongovernmental partners in the Northwest Atlantic, including, among others, NOAA, USGS, EPA, the Navy, NMFS, WHOI, MBL, Rutgers University, Brown University, Boston University, and the University of Rhode Island.  We are proud to say that our data collection effort has been officially endorsed by the Northeast Regional Ocean Council. 

We are providing integrated data and maps to federal and state agencies, including Rhode Island’s Coastal Resources Management Council, to assist in marine spatial planning and help identify ecologically-valuable and vulnerable marine areas during considerations of a variety of human uses such as alternative energy siting.
This synthesis of information allows researchers to address a variety of questions, particularly questions that relate to the affects of sea level rise and climate change on the marine ecosystem. We hope to be able to answer, for example: Which habitats and species will suffer most from the effects of climate change and sea level rise – i.e., which areas have the least natural resilience to sea level rise and these impacts, and need priority assistance to adapt? Which species or habitats are more resilient? Where will we need to restore or protect important natural coastal structures instead of hardened shorelines in order for species to migrate, adapt, and survive? The result of our assessment will be the development of strategies and priorities for marine conservation in the Northwest Atlantic. We look forward to sharing this with you.
National Scale: Sea Level Rise Learning Network
The Nature Conservancy is working both globally and nationally to share tools for conservation practitioners and managers. From tropical coral reef areas in Florida, the Caribbean and the Pacific; to the Arctic and Sub-Arctic reaches of Alaska, to the temperate lowlying estuarine, marsh and beach areas along the Pacific, Gulf and Atlantic coasts, we are developing tools and pioneering practical approaches to adaptation with partners to protect people and the natural systems on which they depend. We have developed a reef resilience network with reports and case studies documenting how to build resilience into coral reef management strategies, minimize coral bleaching and conserve reef fish spawning aggregations. This year, the Conservancy is launching a Sea Level Rise learning network and a Climate Change data portal to make climate change data, scenarios and analytical tools more easily available nationwide. 
THE NATURE CONSERVANCY’S POLICY RECOMMENDATIONS
Address data gaps and obstacles in the nation’s ability to manage climate change
Climate change confronts government at every level with an enormous challenge. Because the impacts and stresses from climate change are many, solutions must be integrated. Yet generally coastal and ocean management remains divided, sector by sector.  Laws often conflict and authorities overlap among government agencies. Clear lines of authority need to be established.
At the federal level, the agencies need to better coordinate. Here in Rhode Island, for example, we have had three federal agencies pursue LIDAR modeling of parts of our coast to generate accurate elevation data. Some areas in South County have been modeled three times by these agencies; other areas, such as Narragansett Bay, have not been modeled at all! 

There is a need for sharing lessons learned and providing data and tools to states and local government officials that can accurately portray and help visualize future SLR scenarios – tools such as high-resolution elevation mapping with LIDAR combined with modeling tools that consider different types of data such as LIDAR data, sediment budgets, land-use planning, socioeconomic data, and geophysical attributes. 
In Rhode Island and elsewhere, we need LIDAR maps for all of our coastline, but of sufficient extent to adequately model both sea-level rise and storm surges. High-resolution LIDAR maps can help identify important habitats in need of protection to better adapt to SLR. There is also a need to test different adaptive management techniques so that coastal managers know what works. 

Support mandatory market-based policies to reduce heat-trapping emissions from fossil fuel consumption and deforestation
The Conservancy has supported and advocated for a cap-and-trade approach, such as that reflected in the America’s Climate Security Act of 2007, sponsored by Senators Lieberman and Warner, which provides the greatest assurance that greenhouse gas emissions will be reduced and climate change will be addressed in the most cost-effective manner.  In particular, we supported provisions in this legislation, ones which you, Senator Whitehouse, personally advanced, that set aside revenues generated from the auction of greenhouse gas credits and dedicated them toward human and natural resource adaptation and resiliency in order to address climate change impacts on humans and on nature.  

Support funding for adaptation to boost resilience and address damage to natural systems
As Congress continues to consider and debate federal climate legislation this year and in coming sessions, the Conservancy will remain a strong supporter of the inclusion of natural resources adaptation provisions in any climate bill at funding levels similar to those designated in the Lieberman, Warner, Boxer Amendment (S. 3036) considered by the Senate this past June. We thank you, Senator Whitehouse, for your leadership here as well. 
Further, the Conservancy supports the development and implementation of a federal adaptation policy that ensures fish and wildlife, natural resources, ecosystems, and communities are able to become resilient to and adapt to climate change. We believe that adaptation of natural resources and the built environment along the coasts need to be considered and addressed together.  “Nature-based” strategies offer opportunities to address infrastructure concerns and provide resilience and protection for the ecosystems and species that make coastal areas economic centers and attractive places for people to live. Dedicated annual funding provided through a climate bill will be critical for ensuring an adaptation policy is strongly funded and broadly implemented.  This policy must be comprehensive, including:

· Strategies to acquire, protect, manage, and enhance a national system of conserved lands and waters to serve as the buffers, corridors and refugia necessary to make natural systems more resilient to the impacts of climate change; 
· Strategies that promote the protection of ecosystem services provided by natural systems, including those that abate risk and enhance resilience of both human and natural systems. Doing so will allow us to maximize mutually beneficial solutions.

· Strategies to restore and rehabilitate ecosystems that have been lost or compromised; and
· Strategies to reduce non-climatic stressors such as invasives, nutrient-rich pollution, and fragmentation that hinder the ability of species and ecosystems to withstand climatic events. 
· This policy must also include management options such as maximizing streamflow, prescribed burning and other efforts to protect key ecosystem features that represent important “keystones” and “underpinnings” of the overall system.  

We believe that a portion of this funding is also necessary to address the impacts to coastal systems, areas in which over half of the country calls home. Coastal communities need funding and thoughtful planning to protect, move, or adapt elements of both the built and natural environment. These plans will also need to address the pressing and real challenges of protecting, relocating, or adapting infrastructure and other elements of the built environment. 
In combination, both coastal impact and natural resources adaptation funding could be put toward specific coastal uses such as:

· Restoring coastal ecosystems to address damage caused by erosion and storm surges from severe weather anticipated due to climate change;

· Developing migratory corridors that connect natural areas so that marshes, and wetlands and beaches can adapt and migrate as climate change alters their natural habitats;

· Developing seamless coastal inundation maps for the nation, along with models and tools that portray future SLR scenarios. 

Reauthorize the Coastal Zone Management Act (CZMA)
In addition, Federal and State coastal management laws and policies need to be renewed and amended to explicitly address the impacts of climate change in decision-making and to ensure that shoreline hardening and unwise development patterns don’t exacerbate negative impacts of sea level rise and habitat loss.  The Coastal Zone Management Act (CZMA) provides a sound policy framework to address the adaptation needs of the natural and built environments together.  The CZMA provides an approach to these issues that requires state, local, and federal coordination and requires the balancing of economic development and environmental concerns.  The CZMA should be reauthorized and updated to provide the strengthened tools and explicit policy context for addressing coastal adaptation.
CONCLUSION
The Nature Conservancy thanks the Environment and Public Works Committee for the opportunity to present our views on this timely and critical topic. We would be pleased to work with you in answering questions you may have or in crafting legislation to address the issues identified in our testimony. 
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