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Sea Grant programs have been investing in climate-related research and outreach activities throughout America’s coastal communities for several years. Investments include competitive research awards, the work of professional and experienced educators, and development and facilitation of collaborative approaches to climate change adaptation and mitigation efforts. These investments will continue to influence local and regional decisions. The nature of these impacts includes 
· Improved management of coastal resources via informing policy, law and regulation. 
· Improved economic performance by coastal industries through awareness and adoption of better management tactics. 
· Changes in behavior of coastal residents and policy makers leading to improved public safety, quality of life and prosperity. 
The complex global issue of climate change is a challenge to the science and education communities attempting to inform and educate the people of the United States. A significant portion of the American public does not understand the science, may not believe climate change is occurring, and more importantly, is unclear how it will affect their lives. It is clear from recent attitudinal surveys that simply providing the scientific facts is insufficient.   
Public engagement must be based on a clear understanding of local situations and individual values so people can gain a better understanding of how a changing climate will impact their lives and options to change behaviors and adapt life styles accordingly. This transfer of knowledge is best accomplished at local scales in a trusted environment, taking advantage of the relationships and associated trust the Sea Grant network has established over several decades working in America’s coastal, Great Lakes and island communities. 
In recent years, Sea Grant has been sponsoring scientific research to answer questions communities are asking about the local impacts of climate change. Concurrently, the national Sea Grant network of extension, education and communications staff are delivering the science and facilitating discussions necessary to help people gain a better understanding of the challenges they will face in the coming years as a result of climate change.  Sea Grant’s integrated approach has proven to be successful for many issues of the nation’s coastal communities. 
Some types of recently-sponsored Sea Grant research projects include: 
· Improved predictive models and forecasts for sea level rise, inundation, storm surge, tsunamis, and related impacts 
· Effects of climate change on coastal ecology, habitat, and water resources 
· Effects of climate change on commercial and recreational fisheries  
· Shifts in marine pathogens and harmful algal blooms related to climate change 
· Non-indigenous species relationships to climate change  
· Modeling and mapping of coastal processes and shoreline change 
· Meteorological modeling, flux, and related impacts  
· Oceanographic and Great Lakes monitoring and observation technology and deployment to inform management and development decisions 
· Social Science to assess attitudinal dynamics in coastal residents regarding climate change 
· Economic damage assessment models 
· Assessments of the efficacy of alternative energy opportunities  
· Research on materials and manufacturing for resilient construction 
Information and discoveries resulting from Sea Grant-sponsored research and other sources provide the basis for outreach and engagement of coastal and Great Lakes communities and the people who live, work and recreate there.  Sea Grant’s many approaches to community outreach include assistance with: 
· Land-use policy development and informing legal analysis 
· Regional and international collaborative communities of practice 
· Coastal hazard assessments 
· Aids to land-use planning 
· The development and implementation of best management practices 
· Emergency management and preparedness efforts 
· Best practices for homeowners and developers on building storm-resilient structures 
· Academic course development and other formal education initiatives  
· Integration of climate change concepts into K-12 education 

Some tools and products that Sea Grant develops to engage and inform include: 
· Informational publications and videos 
· Convening and facilitation services 
· Workshops and training modules 
· On-line and other virtual conferences and workshops 
· Photo visualizations, mapping, decision-support tools, and simulations of change 
· The use of radio, television, video, web and other media to engage and inform 
· High visibility events and conferences 
Sea Grant acts locally to serve national and regional needs. Successfully bridging academia, government and community, Sea Grant serves as a neutral broker to draw people together to address climate related environmental, social and economic challenges.  

A few examples highlighting the national significance of Sea Grant climate activities are below, followed by a more detailed reporting of activities conducted by Region.   
· Sea Grant seed money provided to a pilot research study led to a major national effort to determine effective management of barrier island ecosystems. The Coastal Barrier Island Network focuses on the use of native vegetation for stabilizing island beaches in the face of storms and sea-level rise associated with global climate change. 
· Sea Grant and the University of Rhode Island developed a coastal climate adaptation guidebook in collaboration with the U.S. Agency for International Development to be used worldwide as well as adapted to U.S. coastal programs. 
· Sea Grant and the NOAA Sanctuaries and Coastal Services Center collaborated to develop and deliver climate change training modules. Modules will form basis of future training of government and non-government officials working in coastal planning and management in the Pacific Islands region, the San Francisco Bay area, and thereafter the remainder of the country. 
· Information on local responses to sea level rise compiled by Sea Grant as part of an Environmental Protection Agency funded study were incorporated into the national Climate Change Science Program’s national assessment of sea level rise impacts.  
· Sea Grant research developed a new numerical modeling tool for estimating potential sediment scour near coastal structures. This tool allows engineers to more efficiently design and develop structures, improving protection of coastal areas exposed to more severe flooding due to climate change. 
· Sea Grant programs in the Carolinas are jointly demonstrating real-world implementation and effectiveness of a regional climate extension program. With NOAA support, a climate extension specialist is working with communities to determine and address specific information needs and is also being called upon as a regional and national expert. This regional programming model is now being considered as a component of proposed climate services at the national level. 
· Partnering with NOAA’s Padilla Bay National Estuarine Research Reserve, Sea Grant is developing a climate change adaptation workshop coastal training programs nationwide can customize to educate shoreline planners. The workshop is based on the King County/Climate Impacts Group “Planning for Climate Change: A guidebook for local, regional and state governments.  
· The four Gulf of Mexico Sea Grant programs are regionally funding a project to determine the implications of takings law on innovative planning for sea level rise. 
· The Sea Grant written and produced “Hawaii Coastal Hazard Mitigation Guidebook” published in 2005 provides policy makers with guidance in determining where and how development should take place in light of hazards such as hurricane storm surge, subsidence, and sea level rise. This guidebook was distributed and utilized nationwide; it was also requested and sent to every parish in Louisiana after Hurricane Katrina. This guidebook served as a model for a similar Sea Grant guidebook subsequently published for Louisiana. 
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Some Examples of Sea Grant Climate Change Activities – By Region 

Alaska Region 
· Sea Grant is initiating a statewide climate change adaptation outreach program for marine resource-dependent communities. This project will help Alaskans understand changes already underway, anticipate consequences of future changes, and develop informed and practical strategies for adapting to the risks—and opportunities of climate change. The project will include an interactive adaptation decision support tool, “Climate Change in Your Community – Are You Prepared?” community-specific workshops statewide, and a website with project materials. Partners include a statewide steering committee, Alaska Center for Climate Assessment and Policy and Alaska Cooperative Extension Service. 
· An Archaeological program has been established in coastal Yupik Eskimo communities partnering researchers with Yupik students in efforts to protect cultural history from erosion resulting from climate change and rising waters. 
· Native villages along the Bering Sea coast are being destroyed by winter storms previously buffered by shore-fast sea ice, which no longer exists due to climate change. To help citizens and resource managers understand and mitigate the problem, Alaska Sea Grant sponsored a coastal erosion workshop in 2006 resulting in publication and distribution of ten articles by coastal engineering experts that provide information about coastal processes and trends driving shoreline retreat and coastal erosion.  
· Alaska Sea Grant sponsored research resulted in modification of shellfish farming practices and regulation development to prevent human disease outbreaks caused by Vibrio parahaemolyticus that occur during abnormally warm ocean temperatures. 
· Alaska Sea Grant marine extension completed an Alaska coast-wide baseline assessment of paralytic shellfish poison (PSP) toxin in the subsistence shellfish harvest against which to assess climate-related changes in PSP regional distribution and concentration. 
· Alaska Sea Grant marine extension, in partnership with the Alaska Ocean Observing System, is building marine current, wave and temperature monitoring infrastructure along Alaska’s 30,000 miles of coastline. This infrastructure will track increases in fresh water inputs from glacier runoff, ice melt, etc. as well as aid in oil spill and search and rescue response in key habitats including the Beaufort Sea, Prince William Sound and Cook Inlet. 

Pacific Coast Region 
· A California Sea Grant supported Stanford biologist has linked global warming to the spread of a mid-depth layer of oxygen-depleted waters in the Eastern Pacific. Fisheries biologists are now considering how to factor the habitat shifts into their management plans. 
· A Sea Grant sponsored University of California climate researcher has documented that climate change is melting the Sierra snow pack and thus dramatically altering future water supplies and water storage opportunities. A postdoctoral student is now studying the potential consequences of global warming on soil moisture and flooding in California’s Central Valley. 
· A marine ecologist supported by Sea Grant has linked West Coast seabird die-offs to warming-related declines in primary productivity (e.g., krill) in the California Current and is using this relationship to annually forecast salmon numbers. The idea of trophic equivalency is also being applied to fisheries forecasting in the Bering Sea. 
· A Sea Grant supported University of California biologist has quantified the importance of beach wrack in providing shorebirds with foraging opportunities. She is now studying consequences of rising sea levels on beach ecosystem health. 
· Anticipating future changes in precipitation patterns, Sea Grant has supported University of California researchers working with coastal dairy farmers to plant vegetative buffer strips around their operations, to reduce runoff into shellfish farming areas. 
· Sea Grant funded University of California biologists are using the distribution and abundance of nudibranchs to differentiate long-term climate trends from inter-decadal variability, to help state biologists develop ecosystem-based management plans. 
· With Sea Grant support, University of California researchers have integrated fisheries information with climate models of the San Francisco Bay-Delta to show that maintaining populations of winter-run and spring-run Chinook salmon will become extremely difficult in the latter third of this century. 
· California Sea Grant Extension has teamed up with climate change experts at the University of California to create a series of short video clips to communicate important aspects of climate change to lay audiences. 
· California Sea Grant extension advisors are working to restore endangered coho salmon at the southern end of their range where the fish have adapted to warmer temperatures. 
· Sea Grant Extension is leading a comprehensive ecosystem based management planning effort in the Humboldt Bay watershed that incorporates climate change and sea level rise to guide land use and resource management. 
· California Sea Grant extension advisors are documenting distribution and abundance of many coastal fish and invertebrates as a baseline against which to measure future climate related changes. 
· As part of a broad effort to understand how climate change may affect pathogen pollution along the coast, Sea Grant supported researchers are exploring the fate and transport of fecal pathogens through different types of wetlands. Findings will help build and restore wetlands so as to maintain their natural filtering capacity. Research summaries will be posted on the NOAA Monterey Bay National Marine Sanctuary’s SIMoN Web site and are expected to be of interest to California’s nine Regional Water Quality Control Boards, the Southern Sea Otter Alliance and local watershed-protection groups.  
· The collapse of West Coast salmon populations led to sweeping closures of both sport and commercial salmon fishing in 2008 and 2009 and to the subsequent appropriation of $170 million in federal disaster relief aid. A Sea Grant supported project will provide managers with a retrospective analysis of the links between climate variation, human activities and salmon numbers. 
· Climate change is warming surface waters in the California Current and increasing upper water column stratification. With Sea Grant support, scientists will use satellite data to monitor seasonal fluctuations in oceanographic conditions and primary productivity in the California Current to develop a monthly spawning habitat index for certain species. Findings will shed light on the effects of climate change on regional food webs and the relationship between seasonal oceanography and yearly fish recruitment success. 
· A Sea Grant funded project examined the potential impacts of sea level rise in low-lying areas of Ventura County. After analyzing areas most vulnerable to inundation, flooding, and possible loss of life and property, researchers worked with Ventura County officials to help plan for and mitigate these impacts. 
· In cooperation with the California Coastal Commission, Sea Grant conducted a hazard assessment for the Southern California coast using models of possible inundation and flooding pertinent to sea level rise, tsunami, and severe storms.  Findings are being used to inform state and local policy makers on coastal planning issues. 
· Sea Grant, working with Environmental Defense, contributed to a “White Paper on Ocean Acidification” adopted by the Channel Islands National Marine Sanctuary Advisory Council (and now under consideration by other west coast sanctuary Advisory Councils). The report analyzes potential impacts to living marine resources in the sanctuary and outlines actions to reduce or mitigate impacts. 
· A Sea Grant funded project at California State University Fullerton focused on long-term changes in rocky intertidal populations and communities over a period of shifts in oceanographic climate. Such long term data sets make it possible to identify and quantify changes in species abundance and community structure of the last 50 years and determine changes due to natural climate variation and those attributed to human activities. 
· Southern California Sea Grant developed an online El Niño conference including lectures on El Niño science and coastal community impacts. A companion product, in conjunction with the California Coastal Commission, separated facts from fears about potential impacts, and provided coastal land owners with methods to protect property from flooding and erosion. 
· Since 2006, Oregon Sea Grant faculty have presented local climate change information and insight at public meetings with coastal decision-makers and communities. These presentations have helped establish a baseline of shared understanding of climate change adaptation among key coastal constituencies. 
· Since 2007, Oregon and Maine Sea Grant programs have collaborated on a NOAA Climate Program Office funded project to 1) Inform public and private sector decision makers, coastal property owners, and others about the state of knowledge regarding climate variability in the coastal areas of Oregon and Maine; 2) Guide these audiences to an understanding of the implications of climate variability for coastal natural hazards and for coastal community resilience; 3) Manage risks by facilitating collaboration among and between public and private sector decision makers and coastal property owners; and 4) Evaluate and disseminate methods and results of this project as a model to the Sea Grant network, the Cooperative Extension Service, and NOAA. 
· Sea Grant, with Oregon coast professionals, conducted a 2008 survey of Oregon coastal decision makers about coastal climate change. The survey, the largest to date on this issue (300 respondents), identified both information needs and constraints on behavior change. This empirical research has guided Sea Grant outreach and engagement activities. A report of survey results has been published, distributed and is available online. 
· Oregon Sea Grant completed two educational documentary video programs. A one-hour educational DVD for Maine, “Building a Resilient Coast: Maine Confronts Climate Change,” divided into five segments addresses issues of particular concern to property owners (as reflected by Maine survey responses). Dissemination of the video program is occurring via 1,000 DVDs, through online placement, and via broadcast on Maine PBN. User evaluation is ongoing. A similar video for Oregon, tailored to the concerns of Oregon coastal decision makers, will be completed and distributed by early 2010. 
· Oregon Sea Grant produces podcasts with social scientists: “Communicating Climate Change”: http://seagrant.oregonstate.edu/themes/climate/index.html . These extended audio interviews with leading social scientists about the human dimensions of climate change are aimed at professional science communicators, whose job it is to explain complex scientific concepts and the work of scientists to the public at large. The podcasts were the subject of national feature story in NOAA Coastal Services magazine: http://www.csc.noaa.gov/magazine/2009/05/article1.html 
· Sea Grant is testing decision-support methods in the Oregon Community Engagement Pilot Project. Also designed to assist communities, two successful workshops have been conducted with a community leaders working group in Port Orford. 
· By harnessing a long-term dataset to address critical gaps in steelhead ecology, Sea Grant research shows that decadal-scale temperature changes increased critical thermal habitat for steelhead trout from 1960 -1990 but that such habitat has decreased since then, a problem that is likely to worsen with a rise in ocean temperatures.  
· Sea Grant research has collected critical new information on larval temperature and salinity tolerances for depleted pinto abalone to develop a successful rebuilding plan for this beleaguered mollusk, and understand the potential effects of global warming on a valuable part of the coastal marine ecosystem. 
· Sea Grant research recently discovered large glass sponge reefs associated with methane plumes issuing from the seafloor on the Washington margin.  Marine hydrocarbon seeps occur worldwide and, in addition to their ecosystem impacts, are sources of powerful greenhouse gases and a fundamental component of global climate studies. 
· Partnering with NOAA’s Padilla Bay National Estuarine Research Reserve (NERR), Sea Grant is developing a climate change adaptation workshop that coastal training programs nationwide can customize to educate shoreline planners. The workshop is based on the King County/Climate Impacts Group “Planning for Climate Change: A guidebook for local, regional and state governments,” (training materials, PowerPoint presentations and streaming video, are available at (http://nerrs.noaa.gov/Training/padillabay/project.html). 
· Working with Washington State, Sea Grant developed the Marine Riparian Guidance Document, featuring new alignment with climate change considerations along Pacific Northwest shorelines. Using this work, resource management agencies will now complete a final guidance document made available to all local jurisdictions updating their Shoreline Master Programs. The material will also serve as a useful reference for scientists, planners, policy-makers, and resource managers interested in marine riparian functions and the use of buffers as a management tool. 
· A Sea Grant State Hershman Fellow worked with the Washington Department of Natural Resources (WDNR) to develop a vulnerability assessment of WDNR’s co-management of Washington’s Commercial Wild Stock Geoduck Fishery. Published as a Masters in Marine Affairs “Preparing for climate change impacts to state-owned aquatic lands: A climate change adaptation strategy for the Washington Department of Natural Resources Aquatic Resources Program” the work identifies priority planning areas and steps for improving resiliency. 
· A Sea Grant/NOAA Fisheries Fellow developed an assessment approach integrating environmental data in a population dynamics modeling framework and applied it to data for the eastern North Pacific gray whale. In considering how forecasted climate might impact gray whales and other marine mammals, the enhanced framework can be used in management processes to help ensure that systems for setting quotas are robust for a plausible range of scenarios. 

Caribbean Region 
· Sea Grant research projects modeling the effects of tsunamis in the Caribbean, as well as the measurement of impacts of waves and floods in hurricanes and heavy rains, provided the foundation for a multi-directional effort to increase public awareness of threats of climate change, and potential impacts on coastal communities.   
· Puerto Rico Sea Grant provided leadership in organizing the first major conference on climate change in the region drawing the attention of the general public, government, and media, which was followed by the formation of the Governor’s Commission on Climate Change. The Commission subsequently produced a set of guidelines for setting climate change policy. 
· The Climate Change Roundtable coordinated by Sea Grant served as the basis for three programs produced by GeOambiente. These programs won an Emmy in the Sun Coast Emmy Awards ceremony in the category of Health, Science and Environment Programs.  Fifteen-hundred copies of the programs were given to the Education Department of Puerto Rico by the Governor’s Climate Change Commission to be distributed among all public and private schools. 

Great Lakes Region 
· Sea Grant research has found that flood peaks in the Chicago area are higher than they used to be, due to urbanization and an increase in major storms, and, critically, they are higher than estimates currently used by water managers. Underestimating or overestimating 100-year flood levels can result in large economic losses or increased environmental degradation. 
· An Illinois-Indiana Sea Grant specialist developed and teaches a Purdue University course, “Climate Change and the Environment.” Goals of this course include instilling students with a strong understanding of patterns, processes, and consequences of the past and future in terms of climate change. Students completing the course will have the knowledge to think critically to evaluate literature and arguments, especially when faced with uncertainty and scientific disagreement. 
· The prospect of sustained lower lake levels prompted coastal harbor communities to collaborate with Michigan Sea Grant and other agencies to find a sustainable solution for harbor dredging funding. 
· Sea Grant is serving on the Upper Great Lakes Water Level Study, ensuring that climate change is taken into account to determine the regulation plan for Lake Superior (50-year horizon), as well as for proposing adaptive management strategies for the various coastal-dependent interests. 
· Sea Grant was funded by four foundations to conduct a workshop for 10 foundations, agencies, and not-for-profit organizations to develop an agenda for adapting to climate change in the Great Lakes region. 
· Sea Grant has developed a web site for Great Lakes climate communications - http://www.greatlakesseagrant.org 
· Sea Grant research is investigating the flight paths of raptors which may influence the placement of wind generators along Minnesota’s north shore of Lake Superior. Programs to increase the number of wind generators will help reduce the regions carbon footprint. 
· Sea Grant research is investigating a postulated increase in average surface-water temperature, reduction of ice, and increase in winds on Lake Superior, all of which contribute to increased evaporation and lowering of lake level. Each of these elements is suspected to be an indicator and result of climate change. 
· As part of Sea Grant’s Climate Change Initiative we have begun presenting education programs to the general public on climate change as part of our “View from the Lake” series. In this program, the public goes out on Lake Superior and is introduced first-hand to various features, causes, and potential problems associated with climate change. 
· Sea Grant is conducting an outreach effort directed toward municipal officials of the Great Lakes region to prepare them for future decision-making actions regarding climate change. 
· Sea Grant is working with ports in the Great Lakes region to develop a matrix tool for estimating port infrastructure costs associated with climate change. 
· Sea Grant is conducting a needs assessment and case study (Toledo, Ohio) for ports, marinas and storm water managers assessing the risks of climate change with respect to infrastructure. 
· A recent Sea Grant study found climatological shifts in wind patterns and summer storm trajectories over Green Bay, Lake Michigan, may have altered the sediment focusing pattern within the bay itself, potentially exposing deep sediments containing high levels of PCBs and other toxic contaminants.  
· Sea Grant outreach staff are active members of the Wisconsin Initiative on Climate Change Impacts (WICCI), a university-state partnership which assesses and anticipates climate change impacts on specific Wisconsin natural resources, ecosystems and regions; potential effects on industry, agriculture, tourism and other human activities; and develops and recommends adaptation strategies that can be implemented by businesses, farmers, public health officials, municipalities, resource managers and other stakeholders. WICCI scientists just released a 60-year retrospective and a 50-year projection of Wisconsin’s climate.  Wisconsin Sea Grant will be heavily involved in production of the state’s first climate adaptive assessment report due in summer 2010. 
· Thousands of Internet users have visited Sea Grant’s “Climate Change in the Great Lakes Region: Starting a Public Discussion” website (seagrant.wisc.edu/climate change), which features written summaries, audio recording and the PowerPoint presentations from a series of eight seminars held in seven Wisconsin cities in 2007. These seminars featured three members of the Intergovernmental Panel on Climate Change.  
· Wisconsin Sea Grant, together with the UCAR-COMET program in Boulder, CO has been awarded a NOAA Climate Program Office Sectoral Applications Research Program grant entitled “Enhancing Sea Grant Climate Extension Capabilities through Training and Increased Interaction with NOAA Scientists” for 2009-11.  The project will create a 2 ½ hour online climate training course for Sea Grant.  It will also develop an interactive science-based climate “wiki” resource linking climate scientists with Sea Grant extension agents, communicators and educators, and serve as a dynamic resource companion to the training course. 
· Sea Grant is developing tools and case studies for visualization of climate change impacts in the Great Lakes region. 

Greater New York Bight Region 
· Connecticut Sea Grant sponsored research that examined the habitat requirements of two salt marsh birds and the impacts of sea level rise. This research has and will be used to determine protection status under federal, state and other agencies of the species and their habitat. 
· Stony Brook University researchers are examining the relationship between winter temperature and the abundance and composition of phytoplankton in the spring and exploring potential impacts of changing winter water temperatures on local food webs. This Sea Grant sponsored research will provide important insights into the potential impacts of climate change on marine systems in Long Island Sound.  
· Connecticut Sea Grant and the East Coast Shellfish Growers Association are hosting two informational workshops for shellfish producers on ocean acidification and its effects on molluscan shellfish.  
· Funded by the World Bank, Sea Grant Extension is studying the economics of adaptation to climate change in Vietnam with the objective of assessing the impact of climate change and the possible or expected effectiveness of climate change adaptation measures in Vietnam’s aquaculture and fisheries sector over the period 2010 to 2050. This study aims to inform decision-makers for climate change adaptation in Vietnam.  
· Connecticut Sea Grant is collaborating with partners (New York Sea Grant, Connecticut Department of Environmental Protection, New York Department of Environmental Conservation, and the EPA) to develop a sentinel monitoring strategy for Long Island Sound. This strategy will be instrumental in the appropriate and timely determination of management decisions and adaptation responses.  
· The NEMO program (Nonpoint Education for Municipal Officials) in which Sea Grant participants, incorporates climate change information into storm water and low impact development programming such that municipal officials can better plan for climate change impacts.  
· Connecticut Sea Grant is assisting a coastal town with climate change education, planning and adaptation. To date, the town has become a member of ICLEI (an association of over 1100 local governments from 67 countries who are committed to sustainable development) and has applied for Department of Energy funding to examine energy benchmarking of municipal buildings. 
· A New York Sea Grant and Connecticut Sea Grant regional multi-disciplinary research initiative investigated the cause of an American lobster resource disaster in Long Island Sound revealed that unusual environmental conditions, particularly sustained, above-average water temperatures, induced severe stress in the lobster population, causing widespread increased susceptibility to infectious disease and mortality. 
· Results from a Sea Grant supported study linking ocean warming to the facilitation of non-indigenous species introductions was incorporated into the State of Connecticut Aquatic Nuisance Species Management Plan, adopted in 2007, and the draft Long Island Sound Aquatic Invasive Species Management Plan, currently under review. 
· Two communities on Long Island, New York’s south shore changed ordinances regulating coastal structures to accommodate projected increases in the rate of sea level rise based on maps and information provided by New York Sea Grant.  
· Information on local responses to sea level rise compiled by New York Sea Grant as part of an EPA funded study were incorporated into the national Climate Change Science Program’s national assessment of impacts of sea level rise.  
· Maps made by New York Sea Grant showing how sea level rise could affect flood zones in New York coastal areas were featured in Long Island’s largest newspaper, providing some 400,000 subscribers their first look at how climate change might impact their own communities. 
· Utilizing linked high-resolution ocean and atmosphere models, a Sea Grant funded research team is evaluating historical and real-time storm event data to improve real-time storm surge forecasting capabilities in the Metropolitan New York City region and along the south shore of Long Island, New York. Model output is used by the National Weather Service and emergency planners including the New York/New Jersey Port Authority to improve local forecasts and address future flooding.  
· Sea Grant research has developed a new numerical modeling tool for estimating the potential sediment scour in the vicinity of coastal structures. Engineers can use this tool to more efficiently design and develop improved coastal structures thus improving protection of coastal areas exposed to more severe flooding due to climate change.  
· Sea Grant is synthesizing best practices for communicating with diverse audiences about climate variability and uncertainty in the New York Bight Region. 
· New York Sea Grant worked with Cornell University and NOAA’s Northeast Regional Climate Center to develop the East Coast Winter Storms Climatological and Forecasting Web site (<nywinterstorm.org>) now used by coastal managers and emergency personnel to better prepare for and respond to northeast storms. 
· New York Sea Grant, using a NOAA Climate Program Office Sectoral Applications Research Program grant has developed an extensive bibliography on climate change uncertainty and communication for the Great Lakes Sea Grant Network.  A summary Power point presentation has also been developed as a result of the compilation of over 500 references. 
· New York Sea Grant has a strong leadership role in outreach relating to climate change uncertainty in the United States. 
· New York Sea Grant co-organized two special sessions (Communication and Adaptation) for the National Sea Grant Climate Change Workshop in November 2009 and presented a paper on climate change uncertainties. 

Gulf of Maine Region 
· The U.S. Army Corps of Engineers based their decision to suspend plans for modifying jetties in Saco Bay on Maine Sea Grant-funded studies of sand transport patterns, erosion, and sea-level rise in the area. 
· Maine Sea Grant supported the development of maps of coastal bluff erosion and stability that have been incorporated into the State of Maine model shoreline zoning ordinance and are used by local code enforcement officers, developers, homeowners, and property buyers. 
· Eight years of Maine Sea Grant volunteer-based beach profile monitoring has provided the Maine Geological Survey and coastal towns with the most comprehensive data set available to understand seasonal and inter-annual movement of sand, influencing rules for seawall construction and design, beach nourishment plans, and town budgets. 
· Crucial and immediate Sea Grant support of the Gulf of Maine Ocean Observing System allowed for deployment of a monitoring buoy that provides data used daily by the U.S. Coast Guard, fishermen, recreational boaters, and surfers to determine safety conditions at sea. 
· Maine Sea Grant worked with more than 75 authors from the University of Maine Climate Change Institute and others statewide to edit and produce Maine’s Climate Future: An Initial Assessment. Requested by the Governor, this year-long effort represents the first state-specific assessment of climate change in Maine, including new modeling of future temperature changes, precipitation, and hydrology. The report is serving as the foundation for a statewide climate adaptation stakeholder planning process, in which Maine Sea Grant staff are participating. 
· With a grant from NOAA Climate Program Office Sectoral Applications Research Program, Maine and Oregon Sea Grant Programs assessed coastal property owner and municipal official knowledge and perceptions of climate variability, and barriers that may prevent these audiences from taking action in anticipation of associated impacts. Based on assessment results, Maine Sea Grant developed a five-year outreach and evaluation plan to address identified needs and opportunities. 
· Maine Sea Grant, in partnership with Oregon Sea Grant, released the documentary video, Building a Resilient Coast: Maine Confronts Climate Change. The DVD has been distributed to coastal property owners and municipal officials, and aired on Maine Public Television Stations on October 10, 2009. Several towns have requested viewings and presentations of the documentary, including facilitated discussions with stakeholders. 
· Maine Sea Grant, in partnership with the University of Maine Climate Change Institute and Cooperative Extension, launched Maine Climate News, a website featuring reports from the Maine State Climatologist, descriptions of climate-related research projects, news updates from around the state, and links to the National Weather Service and National Climatic Data Center. 
· Sea Grant research findings published in Estuaries & Coasts describe the development of Maine’s salt marshes, showing that salt marsh pools and pannes are not necessarily symptoms of marsh “drowning” but rather are dynamic features of the marsh surface. The study is informing assessments of coastal wetland response to climate-driven sea-level rise. 
· MIT Sea Grant is collecting oceanographic data to support alternative energy sources including large scale hydrodynamics and tidal kinetic energy. 
· MIT Sea Grant is collecting oceanographic data from moored and drifter measurements to enhance our understanding of regional warming trends in New England coastal waters and our predictive capability with regard to marine ecosystems. 
· MIT Sea Grant is conducting ocean modeling of marine environmental processes, with specific interest in the effect of the long-term warming trend in the Western Gulf of Maine/Nantucket Sound region. 
· MIT Sea Grant is collecting data to monitor long-term changes in nearshore waters. A project involving student built remotely operated vehicles (“Sea Perch”) this effort focuses on areas where long-term data sets are weak. MIT and Hawaii Sea Grant have collaborated to bring the Sea Perch project to students in Hawaii. 
· MIT Sea Grant data assimilation and adaptive sampling are designed to improve efficiency and accuracy of models of marine environmental processes, which act as real- time monitoring and forecasting tools, enabling dynamic management of climate-influenced phenomena. 
· MIT Sea Grant research is analyzing changes in deep sea coral growth and relating the findings to historic changes in climate. 
· The Gulf of Maine Regional Ocean Science Initiative (ROSI) sponsored the Northeast Region Sea Grant Workshop: “Outreach and Community Engagement for Marine and Coastal Science in a Changing Climate.” Other regional collaborations include Alternative Energy and Working Waterfronts. 
· MIT Sea Grant initiated work on a demonstration biofuel (algae) project as an educational program to highlight an option to reduce fossil fuel.  This project complements an eelgrass program, both of which focus on climate change impacts. 
· MIT Sea Grant has developed and demonstrated mobile fish farming technology that allows aquaculture operations to follow ideal temperatures in deep oceanic waters. 
· New Hampshire Sea Grant has partnered with the University of New Hampshire Climate Change Research Center to carry out engaged scholarship with communities including preparing a range of 100 year flood maps based on various climate scenarios that will help communities visualize the effects of changing climate conditions and land use on flood plains. 
· New Hampshire Sea Grant is using data from state studies (e.g. Antioch culvert study) to alert communities to the likely inadequacies of their storm water infrastructure in the event of intense storms.  
· Sea Grant is collaborating with the University of New Hampshire Stormwater Center to encourage communities to use multiple strategies to increase their resilience in the face of changing climate trends. The Stormwater Center evaluates the effectiveness of various conventional and innovative storm water treatments.  
· Sea Grant is partnering with other coastal organizations and agencies to provide support through education, technical assistance and facilitation to Gulf of Maine Region communities wishing to improve their storm water management for a changing climate.  
· New Hampshire Sea Grant is sharing climate related science-based information with Gulf of Maine community decision makers (board and staff members) and help them anticipate if and how they might apply that information to improve their plans, policies and practices to protect life and property in a changing climate. 
· Sea Grant worked with the State of Rhode Island coastal program to formulate a new sea level rise policy which was then adopted into legislation. New regulations were also developed by Rhode Island Sea Grant facilitating a state working group that led to the development of a freeboard requirement for new construction. 
· Rhode Island Sea Grant developed photo visualizations of sea level rise scenarios in key locations around the State of Rhode Island which have provided citizens and policy makers with a tangible sense of potential impacts, and the urgency to adapt. 
· Sea Grant developed a national "Summary of Coastal Program Initiatives" that address climate change and sea level rise. These provide Rhode Island and NOAA Office of Ocean and Coastal Resource Management coastal managers with an understanding of the current status of related policy throughout the U.S. 
· Sea Grant and the University of Rhode Island Coastal Resources Center developed a coastal climate adaptation guidebook in collaboration with the U.S. Agency for International Development that can be used throughout the world as well as adapted to 
· U.S. coastal programs. 
· Rhode Island Sea Grant staff have participated with the NOAA Marine Sanctuary and Coastal Services Center in the development and delivery of climate change training modules. These modules will be the basis of future training of government and non-government officials working in coastal planning and management in the Pacific Islands region (NOAA Pacific Services Center) and in the San Francisco area, and shortly after available for the remainder of the country. 
· Sea Grant has funded a multi-year (2010-2013) research proposal for a new collaboration that builds upon University of Rhode Island expertise in marine science, behavioral science, coastal management, and communications to develop and apply new innovative behavior change models to coastal communities coping with environmental and socioeconomic impacts of climate change. 
· The Flood Awareness and Climate Change Task Force (FACCT) - consisting of the Rhode Island Coastal Resources Management Council, Rhode Island Emergency Management Agency, Building Commission, Sea Grant and The University of Rhode Island Coastal Resources Center has been finalized. Services provided by this group include various training efforts, such as workshops on coastal construction and retrofitting flood-prone structures for engineers, architects, and building officials. The task force website is available at:  http://www.riema.ri.gov/prevention/floods/FACCT.php 
· Working with the U.S. Geological Survey, Cape Cod Cooperative Extension and Massachusetts Coastal Zone Management, Sea Grant generated long-term shoreline change data along 856 miles of the Massachusetts shore. Working with the regional planning agency, the Cape Cod Commission, Woods Hole Sea Grant analyzed the data and produced a Barnstable County-wide map identifying erosion-prone areas as part of the FEMA-funded Pre-disaster Mitigation Initiative. 
· Woods Hole Sea Grant Extension staff participated in the Massachusetts Coastal Hazard Commission Report: “Preparing for the Storm: Recommendations for Management of Risk from Costal Hazards in Massachusetts.” 
· Woods Hole Sea Grant staff contributed to an assessment of annual estimates of the economic consequences of shoreline change in the U.S. 

Gulf of Mexico Region 
· Following Hurricane Katrina, Louisiana Sea Grant developed a rapid deployment fisheries economic damage assessment model that has been utilized four times since the 2005 hurricane season. 
· The Sea Grant written and produced “Louisiana Coastal Hazard Mitigation Guidebook” based on the Hawaii Sea Grant guidebook, provides local and state policy makers with guidance in determining where and how development should take place in light of hazards such as hurricane storm surge, subsidence, and sea level rise. 
· Hundreds of Louisiana state and local policy makers, as well as private citizens, have broadened their knowledge and been exposed to new issues concerning coastal vulnerabilities during four live and web cast Sea Grant educational programs. Topics included: wetland loss, hurricane vulnerability, subsidence, reducing coastal hazards, land use planning, zoning, building codes, climate change and its implications on coastal communities, and the challenges of insuring and reinsuring coastal communities. 
· Sea Grant’s presentation of a series of “what if” storm surge coastal flooding scenarios have drawn standing room only crowds and created great pause in communities where presented. One financial institution is reported to have relocated its electronic records center as the result of one of these presentations. 
· Although coastal Louisiana has seen few harmful algal blooms (HAB), the prospect of both climate change and warming of the Gulf of Mexico may bring HAB to our waters with more frequency in the future. Louisiana Sea Grant has supported two research projects that investigated the response of local HAB species both to increased temperatures and altered and enriched nutrient regimes.   
· Louisiana Sea Grant continues to support several research projects on the various pathogens (bacterial, viral and parasitic) that directly affect the viability of both natural oyster populations and the commercial oyster fishery in Louisiana. Pathogenic threats are likely to become more acute as waters warm as a result of climate change.   
· Sea level rise is among the greatest challenges facing coastal Louisiana.  Louisiana Sea Grant has and will support research that seeks solutions to marsh and beach loss, understanding of sediment and nutrient cycles in areas reclaimed through diversion of water from the Mississippi River, and development of sound ecological techniques for the building of beach and marsh with dredged sediments.   
· Louisiana Sea Grant is supporting an effort to determine the effects of mitigating against sea level rise on rates being charged by insurance companies. 
· The four Gulf of Mexico Sea Grant programs are cooperating regionally by funding a project to determine the implications of takings law on innovative planning for sea level rise. 
· As a result of Sea Grant activities the Town of Dauphin Island, Alabama included climate change scenarios for the highly erodible west end during the development of long-term strategic and implementation plans.  
· As a result of Sea Grant activities, shoreline erosion control techniques for a 25-acre salt marsh on Dauphin Island are being used as one model for erosion control by waterfront homeowners along Mobile Bay. 
· As a result of Sea Grant activities, beach stabilization techniques developed in Biloxi are being utilized by the Mississippi Department of Marine Resources in restoring Mississippi barrier islands damaged by Hurricane Katrina. 
· The Mississippi-Alabama Sea Grant Consortium is coordinating the constituent engagement of a NOAA, United States Geological Survey, and U.S. Army Corps of Engineers sea level rise visualization tool for Alabama and Mississippi to be used by local and state governments for long-term planning for sea level change. 
· One community in Alabama and one in Mississippi will incorporate sea level change into their hazard mitigation or comprehensive plans as a result of facilitation by the Mississippi-Alabama Sea Grant Consortium in partnership with the NOAA Coastal Services Center. 
· The Mississippi-Alabama Sea Grant Consortium is coordinating the establishment of a Gulf of Mexico Climate and Resiliency Engagement Panel (C-REP) for the NOAA Regional Collaboration Team.  This 30 member C-REP will be a cornerstone for regional efforts by NOAA in the Gulf of Mexico to implement relevant climate change programs. 
· The four Gulf of Mexico Sea Grant Programs are partnering with the NOAA Gulf of Mexico Regional Collaboration Team to develop a regional Climate Change Community of Practice for local and state governments in the Gulf of Mexico. 
· Sea Grant is supporting the development of a sea level change model for the lower Pascagoula River watershed that innovatively couples a sophisticated multi-dimensional computer model (ADCIRC) and the“Sea Level Affects Marshes Model” to predict future 
· landscape changes due to sea level changes. 
· The four Gulf of Mexico Sea Grant Programs in partnership with the EPA Gulf of Mexico Program and the NOAA Northern Gulf of Mexico Cooperative Institute established a regional research program that led to funding of two projects addressing takings jurisprudence and a climate change projection model for hurricane flooding, wave action, economic damages, and population dynamics. 
· The four Gulf of Mexico Sea Grant Programs combined resources to fund two regional projects addressing business returns after a natural hazard and use of fiber composites in construction to increase resilience of built structures to high winds. 
· The Mississippi-Alabama Sea Grant Consortium in partnership with the GulfQuest Maritime Museum is implementing NOAA’s extension, outreach, and education pilot project, which will improve NOAA’s capabilities to engage with coastal residents and focus on coastal hazards, including sea-level rise. 
· Municipalities in Alabama, Mississippi, and Louisiana have identified vulnerabilities to their resilience using the Coastal Community Resilience Index. This collaborative Sea Grant project with the Gulf of Mexico Alliance Resilience Team will eventually be the model used in all Gulf States to assist communities in planning for future storms and other natural disasters. 
· As a result of Sea Grant activities, three rural Mississippi counties and their four municipal jurisdictions are receiving assistance in implementing National Flood Insurance Program’s Community Rating System approved activities that will result in better coastal resource management and help them become more disaster resilient. 
· Sea Grant has supported the creation of new geospatial information tools to provide resource managers with an accurate, cost-effective, and comprehensive method of assessing ecological change in the Gulf coast benefiting community sustainability through more informed marsh restoration decision-making. 
· Sea Grant and the NOAA Coastal Storms Program co-funded the 2009 Hurricane Preparedness Expo established as an annual event aimed at improving hurricane preparedness, response, recovery, and mitigation in order to save lives and property in the Mississippi Gulf Coast region. In addition, the expo provides an opportunity for a regional forum for emergency management officials and residents to exchange information and recommend practices to improve hurricane preparedness. 
· As a result of Sea Grant activities, a decision support tool to aid local governments in budget planning is under development. This decision making tool identifies the optimal policy alternative to allocate financial reserves necessary for local governments along the coast to minimize the financial burden of cleanup, recovery, and reconstruction costs from future tropical storm events. 
· As a result of Sea Grant activities, three television programs on storm resiliency for the Alabama/Mississippi Gulf Coast were broadcast during the 2009 storm season to over 35,000 residents and are now available on DVD for use in classrooms, trainings, and other outreach activities. 
· The Mississippi-Alabama Sea Grant Consortium is developing a list of recommendations and best practices for risk communication to allow decision-makers to construct more effective messages to encourage residents to take precautionary measures during storm events. 
· Mississippi-Alabama Sea Grant has been working with stakeholders (including local insurance companies, developers, contractors, and municipalities) to create Smart Home Alabama, a program to offer incentives (such as lower insurance premiums) to residents who follow green, resilient, and fortified practices in the building or retrofitting of their homes. 
· Religious leaders and mental health providers will benefit from training, education, and resource sharing that will improve coastal hazard preparedness strategies and responses through the Faith Community Preparedness and Resilience Project. At least 25 Mississippi coastal religious leaders and mental health providers will increase their abilities to help others prepare for and respond to coastal hazards. 
· The Mississippi-Alabama Sea Grant Consortium in collaboration with the Gulf of Mexico Alliance, state emergency management agencies, and other partners will provide over 10,000 homeowners in Mississippi and Alabama with a copy of the Hawaii Sea Grant written and produced “Homeowner’s Handbook to Prepare for Natural Hazards” to assist them in minimizing structural damage to their home and outbuildings from tropical storms. 
· Sea Grant is currently funding research determining the utility of salt marsh vegetation as an indicator of climate change on short and long time scales. Previous studies have shown that sea level rise significantly affects vegetation dynamics on salt marshes. Additional information is expected from an additional currently funded project which will quantify the reduction of hurricane flooding by vegetation along the Texas coast. 
· Planners in Galveston and other coastal communities are using the Coastal Communities Planning Atlas to aid their redevelopment and recovery planning efforts and for general planning. The Atlas provides an interactive online database on environmental, hazard and land use related issues and includes findings from Sea Grant research of coastal topography and bathymetry of the continental shelf/slope areas. The Atlas is establishing capacities such that when climate change models are more refined, e.g. for sea level rise, changes in precipitation patterns leading to flooding, and storm surge from tropical cyclones, new data can be easily incorporated in model development and risk scenarios. 
· With expectations that climate change is likely to impact rainfall patterns and amounts, Texas Sea Grant is partnering with Sea Grant in North and South Carolina and the National Severe Storms Laboratory in Norman, Okla., to adapt the CIE-FLOW precipitation and storm surge model being tested in the Carolinas for use in the Houston-Galveston watershed.  
· A recent Sea Grant publication, “The Resilient Coast: Policy Frameworks for Adapting the Built Environment to Climate Change and Growth in Coastal Areas of the U.S. Gulf of Mexico,” has been well-received and has prompted an invitation for its author, the Texas Sea Grant Extension Program Coastal Community Development Specialist, to make a presentation at the January, 2009 national New Partners for Smart Growth Conference. 

Pacific Islands Region 
· A Hawaii Sea Grant technical review of future sea level changes prompted a scrap metal recycling company to modify its facility to accommodate rising sea level. Based on input from Sea Grant faculty, the property’s overall grade was raised, revising drainage infrastructure to function under water table variability resulting from sea level rise changes. Preventing potential damages and costly repairs, this is the first documented example in Hawaii of development modification to accommodate future sea level rise resulting from climate change. 
· A leader in creating awareness of climate change in the Pacific, in 2005 the Director of Hawaii Sea Grant Center for Smart Building and Community design conducted research and developed dynamic mapping tools that illustrated visually to diverse audiences the inundation of Honolulu’s low lying areas under a one meter sea level rise scenario.  
· Hawaii Sea Grant provided technical assistance in amending and adopting science-based setback rules for shoreline development on three Hawaiian Islands, which now take erosion rates into consideration. The Maui rules, adopted in 2003, spurred the creation of erosion maps on Kauai and Oahu and Kauai's adoption of new erosion rate-based setback rules in January of 2008. These new rules help protect human lives and safety by building new structures out of harm’s way. With the structures removed from the risk of erosion, the need to build seawalls to protect structures is also greatly reduced. 
· Hawaii Sea Grant extension informed a new greenhouse gas law, State of Hawaii House Bill 226 which was later signed into law as Hawaii’s Global Warming Solutions Act sets a clear regulatory limit on the amount of global warming pollution that Hawaii can emit.  It also establishes the policy goals and framework to begin the process of reducing Hawaii’s greenhouse gas emissions to the State’s 1990 levels by 2020.   
· Hawaii Sea Grant established the Center of Excellence in Island Climate Adaptation and Policy to facilitate progress toward a sustainable, climate-conscious future for Hawaii, the insular Pacific and global island communities. The Center offers expertise in the area of law, policy, planning and science to mitigate and adapt to climate change while embracing the wisdom of local, traditional cultures. The Center director has an innovative joint faculty appointment with the University of Hawaii William S. Richardson School of Law and Hawaii Sea Grant, thus broadening Sea Grant’s capacity and reach. 
· Hawaii Sea Grant Center of Excellence in Island Climate Adaptation and Policy faculty produced the April 2009 technical report, “Shoreline Impacts, Setback Policy and Sea Level Rise” based on the Center’s science-based policy and planning research. This report was requested by a Hawaii State senator seeking an objective technical evaluation of a bill before the Senate on shoreline setbacks. The report determined the bill as originally introduced would have a beneficial net impact on coastal resiliency for the State of Hawaii; the bill was later passed by the 2009 Senate. 
· Hawaii Sea Grant is building capacity in climate change and other coastal hazards through establishment of two new extension positions to better assist small “outer island” coastal communities prepare for future hazards. University extension expertise is newly present on Hawaii and Kauai Islands. Currently, Sea Grant has at least one Coastal Hazard extension agent/specialist based on all of the main Hawaiian Islands to assist county planning and resource agencies with shoreline land use planning and coastal hazard mitigation. 
· In 2006-2007, Sea Grant was instrumental in advising the University of Hawaii campus administration to become a founding signatory to the national College and University Presidents commitment to climate change report. As a result, the University of Hawaii was one of the first campuses to take an inventory of all its greenhouse gas emissions and to identify and implement steps to reduce greenhouse gases. Both the Hawaii Sea Grant Director and the Director of the Sea Grant Center for Smart Building and Community Design subsequently served on the University of Hawaii Chancellor’s Climate Change Council. 
· Sea Grant recently established a web-based network site to improve the Sea Grant Climate Network's interaction, communication, resource and talent sharing. Hawaii Sea Grant worked closely with South Carolina and Oregon Sea Grant and the National Sea Grant Office to establish the Sea Grant Climate Change Network web site through Ning.com. The site will increase effectiveness of Sea Grant climate programming and outreach nationwide by coordinating Sea Grant climate-related activities. 
· Since 2007, Hawaii Sea Grant, in collaboration with the NOAA National Weather Service Gulf, State of Hawaii State Civil Defense Agency, Wal-Mart and other partners, has provided 20,000 homeowners in Hawaii with a copy of the Hawaii Sea Grant written and produced “Homeowner’s Handbook to Prepare for Natural Hazards” to assist them in minimizing structural damage to their homes and outbuildings. 
· In 2006, Sea Grant produced and published, “Natural Hazard Considerations for Purchasing Coastal Real Estate in Hawaii - A Practical Guide of Common Questions and Answers.” Written by Hawaii Sea Grant faculty and supported by the State of Hawaii Department of Land and Natural Resources Office of Conservation and Coastal Lands, Coastal Zone Management Program and State of Hawaii Office of Planning the booklet was well received by both buyers and sellers of real estate as well as real estate brokers.  

· The Sea Grant written and produced “Hawaii Coastal Hazard Mitigation Guidebook” published in 2005 provides local and state policy makers with guidance in determining where and how development should take place in light of hazards such as hurricane storm surge, subsidence, and sea level rise. This guidebook served as a model for a similar Sea Grant guidebook written by a Hawaii Sea Grant coastal hazards expert and subsequently published for Louisiana. 

Mid-Atlantic Region 
· Delaware Sea Grant assessed Delaware offshore wind power potential in the context of resource level, impacts on economy and ecology, and necessary policy and management.  Results were a major consideration in the state’s approval of a power purchase agreement that paved the way for construction of a utility scale (230-600 MW) commercial wind farm off the Delaware coast. Such farms reduce reliance energy sources that produce greenhouse gases. On March 17, 2010, construction began on a 2 MW wind turbine at the University of Delaware’s Lewes Campus, where Delaware Sea Grant Extension is based.  This project will facilitate research that focuses on the impact of marine conditions (corrosion) in a place (Atlantic flyway) where better data on avian impacts can be obtained, informing the continuing development of the offshore wind sector.
· Sea Grant research developed and tested an earth system modeling framework (ESMF) that couples meteorological models with ocean and coastal models for use in predicting coastal inundation in Middle Atlantic region.  Results are now available for use by coastal planners and managers. 
· Sea Grant research assessed the equilibrium morphology and sediment flux of Delaware Estuary tidal marsh creeks in the context of climate-change-induced rise in sea level.  Results show that climate-driven changes in river discharge and local wind patterns will control future sediment flux in Middle Atlantic salt marshes.   
· Delaware Sea Grant co-sponsored sustainability workshops (with the American Institute of Architects and State of Delaware) that are educating decision makers, community/business leaders, and other stakeholders about sea-level rise, coastal inundation, coastal hazard, and resiliency issues facing Delaware coastal communities. 
· Sea Grant worked with local Mid-Atlantic municipalities to educate home owners concerning effects of climate change on the risk of flooding associated with coastal storms and cooperated with local municipalities to develop and install signs showing historical flood heights in highly developed coastal areas. 
· Sea Grant produces bimonthly “SeaTalk” radio series on coastal issues including climate change, beach erosion, and coastal wind-energy resources.  The Series is broadcast on 35 radio stations in the Mid-Atlantic region with an estimated 10 million listeners. 
· Sea Grant conducted research on a salt tolerant marsh plant, the sea shore mallow, to assess its potential for sustaining the ecological and economic services of coastal land resources during sea level rise. The plant has oil rich seeds and can grow on non-arable land. With its potential as a biofuel and as a viable crop on low-lying farmland increasingly exposed to salt water, it offers farmers a new option for sustaining the ecological and economic uses of agricultural land threatened by sea-level rise.    
· Delaware Sea Grant initiated regional climate modeling studies to assess the impact of coastal urbanization and climate change on the extent and strength of summertime bay/sea breeze in the Delaware Bay region; and forecast the response of Delmarva Lagoons to changing land use and climate. 
· Sea Grant hosted more than 13,000 people on the University of Delaware Lewes campus for Coast Day 2009. Visitors participated in hands-on, interactive educational activities focused on the theme of Climate Change and our Coasts.   
· Sea Grant advised the Maryland Department of Natural Resources on a project to develop coastal planning vulnerability indicators related to sea level rise.  
· Sea Grant provided GIS training for 4-H project, “Alert, Evacuate, Shelter” in which youth participating in 4-H developed community-based plans for officials dealing with major storms or other coastal hazards. 
· As part of an ongoing effort to develop the operational structure and scientific foundation for ecosystem based fisheries management in Chesapeake Bay, Maryland Sea Grant has engaged a diverse group of scientists, managers and stakeholders who are now considering climate change impacts on five key species. Addressed are hydrological, socioeconomic, biotic, and ecosystem level shifts on regional scales and their implications for development of essential quantitative reference points needed for ecosystem-based management in the future. 
· Sea Grant and local partners are working to conserve lands in the Lake Erie watershed to reduce urban sprawl, which contributes to climate change through added transportation emissions, and preserve green space. Since 2004, Pennsylvania Sea Grant has worked with the Lake Erie Region Conservancy and other partners to preserve/conserve 938 acres of land for open space and recreational uses. 
· Pennsylvania Sea Grant amplified its focus on climate change in 2009 by participating in a NOAA Climate Program Office Sectoral Applications Research Program proposal to prepare coastal communities, such as ports, harbors, and storm water management facilities, for climate change impacts.   
· Pennsylvania Sea Grant has developed climate change outreach materials, such as a climate change factsheet and a climate change section of the Sea Grant website which will launch by early 2010.  These resources will provide residents of Pennsylvania with information on Pennsylvania-specific climate related impacts, access to climate change “webinars” and links to other state and federal climate change initiatives. 
· Pennsylvania Sea Grant requested funding from the Wild Resources Conservation Program to host a climate change “webinar” series in 2010-2011. This webinar series will address the gap in public understanding about climate change by targeting conservationists, educators, and others about the impacts climate change will have on areas such as biodiversity, water resources, the economy, and energy efficiency. 
· Pennsylvania Sea Grant requested funding from the NOAA 2010 Climate Program Office Sectoral Applications Research Program for two proposals:1) to implement a climate change and aquatic invasive species (AIS) workshop to further the understanding of synergies between climate change and AIS; and 2) to create spatial decision-support tools for adaptive management of Great Lakes coastal hazards. This project will help local officials in Great Lakes coastal communities integrate climate model results and the day-to-day decisions they must make.  
· Pennsylvania Sea Grant is active in a new initiative of the NOAA Coastal Services Center program, “Roadmap for Climate Adaptation” training/workshop.  The Pennsylvania workshop, planned for March 2010, will help coastal stakeholders such as municipalities, tourism and marina groups, and others to place climate change on their planning horizons. 
· Pennsylvania Sea Grant will be involved in developing programming for the annual Delaware County Environmental Summit scheduled for February, 2010.  The year’s focus is on helping local home owners reduce their carbon footprint and lessen their contributions to climate change. Speakers will provide an overview of Climate Change challenges, followed by “how to” talks and a discussion of funding opportunities for energy conservation and other topics. 

· Virginia Sea Grant is partnering with the Department of Physical Sciences at the Virginia Institute of Marine Science to support the Tidewatch (www.vims.edu/tidewatch) system.  Tidewatch is a storm tide monitoring system that uses real time data to monitor storm surge, astronomical tides, sea level rise and decadal cycles. System data is collected from eight locations around Chesapeake Bay and updated every half hour. 
· In June 2009, Virginia Sea Grant Extension partnered with the Virginia Institute of Marine Science (VIMS) to host a workshop, “Understanding Storm Tides and Sea Level Change: What Coastal Communities Need to Know, Preparing for Storm Season.”  The target audience for the workshop was local planners, marine business owners and operators and government officials.  Interested citizens also participated in the well-attended workshop. 

South Atlantic Region 
· Florida Sea Grant partnered with the Florida Oceans and Coastal Council in developing a “Climate Primer” for the Florida Legislature, presenting objective information on what is known, what is probable, and what is possible in regard to climate change and its impacts to coastal and marine ecosystems and society. In 2009 this document was provided to all 
· Florida Congressional representatives as well as local and regional elected officials. 
· Florida Sea Grant legal specialists developed a web-based “legal policy tool kit” that has been widely used by coastal communities to obtain information regarding permitting and zoning. This information will be critical as communities consider adaptations to sea level rise such as strategic retreat or physical modifications to the coast. 
· Florida Sea Grant funded the development of a refined storm surge model for coastal Florida that is being used by emergency managers and state planners in regard to both short-term (hurricanes) and long-term (sea level rise) coastal stressors. 
· Florida Sea Grant legal specialists worked with the City of Punta Gorda to incorporate language into their comprehensive plan indicating that they will consider options for adapting to sea level rise. This pro-active action by a coastal community resulted in the 
· U.S. EPA selecting Punta Gorda as a major study site in the Charlotte Harbor “Climate Ready Estuary” program. Sea Grant legal specialists are now working with city planners to identify specific adaptation strategies. 
· Sea Grant helped to start a Green Living and Energy Expo in Florida in 2005 which resulted in the establishment of a successful local not-for-profit organization. 
· In 2009, Sea Grant staff obtained training in solar energy systems from the Florida Solar Energy Center and subsequently taught 51 local contractors how to install Photovoltaic Systems on residences. These actions resulted in the development of at least two new businesses and the expansion of a number of others into solar services. 
· Florida Sea Grant is currently designing a domestic solar hot water class for local contractors. 
· A Florida Sea Grant faculty member was recently assigned as County liaison to the appointed Monroe County Green Initiative Task Force responsible for helping the County develop a Climate Action Plan. 
· Georgia Sea Grant is sponsoring research that has resulted in the development and implementation of a new software tool for performing shoreline change analysis. Shoreline change is the result of numerous natural and anthropogenic activities, including climate change. The software provides a suite of functions for analyzing and visualizing historical and future shoreline change and uses geospatial data compatible with most commercial and open-source GIS software. A forecasting function also allows users to estimate future shoreline locations.  
· Georgia Sea Grant research produced maps of historic shorelines for each of Georgia’s barrier islands and summary maps showing location and magnitude of erosion and accretion. This analysis was completed for several time periods from 1850 to 2006 and key processes and how these processes have changed with increasing human alteration of the shoreline are now under study. As sea levels rise and storminess increases in response to climate change, actively eroding areas will experience accelerated erosion and shoreline retreat and stable or accreting shoreline may become eroded. Areas now protected from wave attack by wide marshes will become vulnerable if sea levels rise too rapidly and marsh platforms collapse.   
· Georgia Sea Grant research, working with FEMA, is developing a hazards geodatabase for Georgia and hazard maps for historical events. Floods, tropical storms and hurricanes are the primary threats. Sea Grant outreach and education workshops are providing training on coastal hazard assessment strategies for both civic groups and county governments.  The community workshops’ focus is teaching simple beach profiling and hazard assessment techniques, whereas the government workshops’ focus is on the use of a new Sea Grant supported software toolbox by governmental GIS agencies.  
· Sea Grant extension efforts with the North Carolina Building Code Council resulted in revised wind-borne debris zoning that now saves property owners in 10 coastal communities more than $775,000 in flood insurance premiums each year. 
· Sea Grant research results on the effects of sea level rise on the North Carolina’s coastal region have become a primary reference for deliberations and analyses by a state legislative commission, state and federal agencies, The Nature Conservancy, and EPA's Albemarle-Pamlico National Estuary Program. 
· A North Carolina coastal construction code provision recommended by Sea Grant requires pilings to extend at least 5 feet below mean sea level. Sea Grant identified the problem, provided the solution, noted 92 percent of homes built to the new standard survived landfall of a major hurricane, and worked with FEMA and a private company to determine that the few that failed in the storm had not met the Sea Grant developed standard. 
· South Atlantic Sea Grant extension programs and applied research efforts over the last 20 years have resulted not only in improved, research-based, state coastal building setback code requirements, but also in dune re-vegetation approaches to manage ocean-front erosion that have been embraced by individual property owners and communities alike. 
· A Sea Grant funded pilot research study has led to a major national effort to determine effective management of barrier island ecosystems. The Coastal Barrier Island Network focuses on the use of native vegetation for stabilizing these island beaches in the face of storm frequency and intensity, as well as sea-level rise associated with global climate change. 
· North Carolina Sea Grant played a lead role in a proposed update to the State of North Carolina Ocean Policy report presented for review by the North Carolina Coastal Resources Commission.  The two-year review offers recommendations for improved management of coastal resources through policy, law and regulations. Recommendations include development of a comprehensive plan to protect beaches and inlets, identification of available sand resources, creation of a coastal vulnerability index, and mapping of ocean resources. Emerging issue areas identified by the committee are: sand resource management, alternative energy development, ocean outfalls, marine aquaculture and comprehensive ocean management.  
· Sea Grant extension coordinated agency and nonprofit partners to develop a Coastal Growth Strategies workshop for local elected and appointed South-Atlantic leaders. The 2009 workshop included a new Sustainability Series that relates development to coastal environmental quality issues. 
· The NSF funded COSEE SE project, in partnership with South Atlantic Sea Grant Programs coordinated a week-long, residential professional development Ocean Sciences Education Leadership Institute July 2009 at University of South Carolina. Extensions of this workshop are 6-hour “ocean awareness days” for 24 teachers at nine science centers region-wide. In addition, each teacher is developing lessons for classroom implementation based on Institute resources and presentations. To maintain this “Climate Change Education Community” for regional educators and scientists, a climate change virtual forum has been created to share ideas, resources and new science.   
· A North Carolina-South Carolina Sea Grant coordination team is planning the 2010 Climate Change Ocean Sciences Education Leadership Institute to be held at North Carolina State University, Raleigh and Morehead City, NC. 
· Sea Grant programs in the Carolinas are jointly demonstrating the real-world implementation and effectiveness of a regional climate extension program. With NOAA support, a climate extension specialist is working with communities to determine and address specific information needs and also being called upon as a regional and national expert. This regional programming model is now being considered as a component of proposed climate services at the national level. 
· Early testing of a flood-storm surge model for the Tar-Pamlico watershed developed by a consortium of researchers and supported by Sea Grant and NOAA's National Severe Storms Laboratory shows great promise for improved forecasting of storm-induced rising waters and ultimately reducing economic damages. Future applications/adaptations of the model in other watersheds across the nation will provide similar benefits. 
· Sea Grant programs in the Carolinas have established a climate blog linked to their web sites and social networking site Ning. Ning.com was used to establish the Sea Grant Climate Change Network web site to improve the Sea Grant Climate Network's interaction, communication, and resource and talent sharing. South Carolina Sea grant worked closely with Hawaii Sea Grant, Oregon Sea Grant and the National Sea Grant Office to establish the site which will increase effectiveness of Sea Grant climate programming and outreach nationwide by coordinating Sea Grant climate-related activities. 
· Sea Grant programs in the Carolinas played a leadership role in the establishment of the nationwide Sea Grant Climate Change Outreach Network, including the development of a listserv; preparation of a charter; and endorsement by the Assembly of Sea Grant 
· Extension Program Leaders.  
· Sea Grant programs in the Carolinas developed extension fact sheets/posters on climate change impacts for the Myrtle Beach State Park. 
· Sea Grant extension faculty are conducting the Coastal Carolinas Climate Outreach Initiative, the three-year, $375,000 regional extension effort covering North and South Carolina. 
· South Carolina Sea Grant Consortium, with funding totaling nearly $750,000 from the NOAA Climate Program Sectoral Applications Research Program is conducting three outreach/research projects: 1)Assessing the Impact of Salt-Water Intrusion in the Carolinas under Future Climatic and Sea-Level Conditions; 2)Informing Coastal Management Adaptation Planning and Decision making for Climate Change using an Interactive Risk-based Vulnerability Assessment Tool; and Guidance for South Carolina on Near-Term Coastal Adaptation Priorities. 
· South Carolina Sea Grant Consortium, with funding from NOAA, is conducting six climate outreach/research projects via the Sea Grant Climate Network: Informing Coastal Communities on Critical Issues. 
· South Carolina Sea Grant organized and hosted the South Carolina Marine Genomics Consortium workshop on climate change at the University of South Carolina in March, 2009. Genomics scientists studying climate change representing the South Carolina Department of Natural Resources, Clemson University, University of South Carolina, Belle Baruch Marine Laboratory, College of Charleston, NOAA Hollings Marine Lab, Medical University of South Carolina and National Institute of Standards and Technology participated in the workshop, which focused on developing a conceptual framework for applying genomic tools and techniques to ecological issues related to climate change. 
· Sea Grant is presently supporting a two-year project “Spatial and Temporal Variability in Rate of Mean High Water Rise along the South Carolina Coast during the Past 6000 Years” conducted by researchers at Coastal Carolina University. 
· Multiple 2008-2009 issues of Coastal Heritage, award-winning magazine of the South Carolina Sea Grant Consortium, have addressed climate change. Issues have included “Climate change and ocean health,” focusing on effects of global warming and ocean acidification on marine ecosystems; “Cold-water corals: Ancient life in the deep, dark sea,” focusing on threats to deep-sea coral ecosystems; and “Sea-level rise: Adapting to a changing coast focusing on causes and effects of rising sea level and policies to address it. A Curriculum Connection On-Line Educational Supplement to Coastal Heritage has been prepared for each issue. 
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