IN TRANSBOUNDARY GULF OF MAINE: ENVIRONMENTAL INDICATORS BRING TIDE OF CHANGE FOR COASTAL AND OCEAN MANAGERS
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Nearly twenty years ago, the premieres of New Brunswick and Nova Scotia and the governors of Maine, Massachusetts and New Hampshire recognized the beauty and diverse array of wildlife habitats in the Gulf of Maine and the reliance of the region on natural resources.  They formed the Gulf of Maine Council on the Marine Environment (GoMC) to maintain and enhance environmental quality in the Gulf of Maine and allow for sustainable resource use by existing and future generations.  In recent decades, increasing impacts of water use, waste management, community development, fisheries, recreation, and tourism on the marine and coastal environments have been documented.  In response, the GoMC in 2004 mobilized regional resources to devise scientifically objective methods for assessing the state of the environment of the Gulf of Maine and to evaluate the short and long-term responses to best management practices. The Ecosystem Indicators Partnership (ESIP) was formed in 2005 as a regional ecosystem monitoring initiative.  The goals of ESIP are to develop indicators of ecosystem integrity for the Gulf of Maine and to integrate regional data through a Web-based reporting system. Activities of ESIP initially centered on convening regional practitioners in six indicator areas: coastal development, contaminants and pathogens, eutrophication, aquatic habitat, fisheries and aquaculture, and climate change.

At the present time more than 100 volunteers from academia, regional alliances, provincial and state agencies, federal departments, and community groups are working on identification and selection of top priority indicators for the six indicator areas. (See Table 1.) Indicator selection was conducted by evaluating the issues of major concern, the availability and regional extent of data, and whether data sets meet Open Geospatial Consortium (OGC) data standards. 
A series of focus group sessions was held to assess users needs and a Northeast Coastal Indicators Workshop was convened in January 2004 to develop a framework for indicators for the Gulf of Maine (Use link to retrieve workshop report:

Table 1:   List of Organizations engaged in ESIP (as of March 2008)
	
	Organization

	National
	Environment Canada

Fisheries and Oceans Canada

National Oceanographic and Atmospheric Administration

U.S. Department of the Interior

U.S. Environmental Protection Agency

	Regional
	Census of Marine Life - Gulf of Maine

New England Water Poll. Control Comm.

	Provincial/State
	Government of Prince Edward Island

Massachusetts Coastal Zone Management

Massachusetts Water Resource Authority

Maine Dept of Environmental Protection

Maine Department of Marine Resources

Maine State Planning Office

New Brunswick Agricultural Research Station

New Brunswick Dept of Agriculture, Fisheries, and Aquaculture

New Brunswick Dept of Environment

New Hampshire Dept of Environmental Services

Nova Scotia Dept of Fisheries and Aquaculture

	Local Government
	Canadian Association of Municipal Administrators

Metropolitan Area Planning Council

Town of Bar Harbor

Town of Newbury Planning Board

Town Planning, Harpswell, Maine

	Academia
	Acadia University

Bigelow Laboratory

Boston University

Bowdoin College

Cornell University

Dalhousie

Trent University

University of Maine

University of New England

University of New Hampshire

University of Rhode Island

University of Southern Maine

	Non-Governmental
	Buzzards Bay Marine Laboratory

Clean Annapolis River Project

Fishermen and Scientists Research Society

Friends of Casco Bay

Gulf of Maine Ocean Observing System (GoMOOS)

Maine Aquaculture Association

Maine Aquaculture Innovation Center

Maine Environmental Research Institute

Massachusetts Audubon

New Brunswick Lung Association

Ocean Conservancy

Provincetown Center for Coastal Studies

The Nature Conservancy (NH)

Wells National Estuary Research Reserve

	Private Industry
	CEF Consultants

MER Assessment Corporation

Saquish Scientific

The Keeley Group

Urban and Regional Planning Consultants

	Other
	Ouranos


http://www.gulfofmaine.org/nciw/FinalWorkshopSummary.pdf). The ESIP then 
developed a five-year work plan to 1) select top-tier indicators for the six indicator themes, 2) conduct an in-depth analysis of data sets that could be aggregated from different sources, and 3) devise an approach to access widely dispersed indicator data and information through a geospatial portal.  Through generous grants from Cooperative Institute for Coastal and Estuarine Environmental Technology (CICEET) and GeoConnections, the ESIP produced an Environmental Monitoring Map that provides Web-based access to synthesized monitoring data collected in the Gulf of Maine and its watershed. 
To facilitate use of a treasure trove of environmental data, especially by legislators, coastal and ocean managers, and coastal planners, in 2007 ESIP initiated an exciting project supported by GeoConnections.  The project engaged  the horsepower of the ESIP network including the technical expertise of the Gulf of Maine Ocean Observing System (GoMOOS) and the contract services of the Canadian company DM Solutions, to design novel technologies for data integration and display.  An in-depth data discovery process and an effort to statistically weight datasets determined priority datasets.  Data available for the Canadian provinces in some cases were not available for American states and visa versa.  While the single greatest challenge for the project was to access appropriate datasets that were OGC compliant, additional time was spent on how to use Sensor Observation Services (SOS) with a data aggregator.  GoMOOS conducted extensive research on the use of SOS and developed a reference guide and implementation "cookbook" available on the OOSTethys website (www.oostethys.org).  Specific data partners who are collecting and providing publicly accessible data sets were asked to join the project.  As of March 2008, data from three real-time systems - Gulfwatch, Gulf of Maine Ocean Observing System, and Mussel Watch - are available using the ESIP Indicator Reporting Tool, along with point-source data related to contaminants and eelgrass extent.   There is a place holder for Atlantic Zone Monitoring Programme data sites which will be OGC compliant in the near future and incorporated at that time. 
The ESIP Indicator Reporting Tool was built with two distinct features.  The first is a database that collects and caches data automatically on a weekly basis.  This feature is especially useful for members of the scientific community who are looking at event-specific impacts (such as response to a rain storm) on regional indicators.  The second feature of the tool is a database aggregator that averages data.  This feature is especially designed for the non-technical users who are looking at broad trends.  The tool allows users to find data using geospatial and search tools.  The map view uses standard pan and zoom options, as well as selection using a bounding box. Users can retrieve data and associated metadata, use look up tables, and use a suite of graphic tools to graph data sets singly or in relationship to each other.  In this way, users can visually assess data and, using the graphing function, assess status and trends. Output from the tool can be in different formats, including PDF.  A “how to use” guide is available and was designed for first-time users.  (See Figure #1.) To use the tool, go to the following web link: http://www.gulfofmaine.org/esip/  and select the Indicator Reporting Tool.
Over the next 6 months, at least a dozen more data sets will be ingested into the reporting tool.  As the utility of the tool increases, ESIP will engage legislators, coastal planners, and coastal and ocean managers so they will know the tools are available and understand the power of what they can access using their desktop computers and the World Wide Web.  To achieve this goal, ESIP is working with a communications expert to develop a strategy to involve target users in a tide of change in how they receive and use environmental information in their decisionmaking processes.  The strategy will incorporate information on how best to communicate with legislators and managers, taking into account their time limitations and reliance on staff to keep them up-to-date on reliable information sources and current tools for information access.  ESIP will develop Indicator Reporting Tool training materials that walk users through the features of the tool in a step by step manner and illustrate how to graph multiple indicators to best see trends and interdependencies between indicators and natural and human activities.   Instead of just a static delivery of the training manual, ESIP will hold hands-on workshops both in person and through emerging web technology for web seminars, called webinars.  

For the ESIP, the release of the Indicator Reporting Tool is just one step toward a vision of delivering easy-to-use, easy-to-understand scientific information about the Gulf of Maine. During the next twelve months, in addition to training targeted users, ESIP will undertake a region-wide effort to leverage remotely sensed assets in the states and provinces to build land use/land cover data for the coastal development indicator effort.   After provincial and local organizations  compute impervious surface data layers for 2000/2001 and 2005/2006, the data will be incorporated in the Indicators Reporting Tool resulting in a seamless data set that merges with the impervious surface data layers currently available for the states.  Coastal and ocean managers will have a powerful toolbox to assess potential impacts of planned building and development on watersheds, erosion, and water quality and ultimately on the quality of the Gulf of Maine environment for aquatic resources. 
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The Ecosystem Indicator Partnership (ESIP) is 3 committee of the Gulf of Maine Council on the
Marine Environment. ESIP is developing indicators for the Gulf of Maine and integrating regional
data for 3 new Web-based reporting system for marine ecosystem monitoring. Activities of ESIP
initially center on convening regional practitioners in six indicator areas: coastal development,
contaminants and pathogens, eutraphication, aguatic habitat, fisheries and aquaculture, and
cimate change.

Read more on the ESIP page on www.qulfofmaine.org
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Figure 1: ESIP Monitoring Map and ESIP Indicator Reporting Tool  

Shared features between the ESIP Monitoring Map and Indicator Reporting Tool include search abilities (A), accessing site data for downloading (B), and creating PDFs of searches and figures (C).  Additionally, the ESIP Monitoring Map allows for searches by project and organization (D) along with selections from six ESIP focus areas (E). The ESIP Indicator Reporting Tool also allows for graphing of data (F) and viewing of data from select databases in the Region (G).
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