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Abstract: For Regional Ocean Governance (ROG) to become reality, decision makers and resource managers will require ecosystem-scale knowledge about the marine environment, and human activities there. Researchers must ask questions about how regional marine processes affect local coastal environments. Answering these questions will require collecting information on a regional scale through a networked and integrated ocean observing and monitoring system. To generate sustained support and ensure the relevance of regional marine research, this data should be translated into useable information products and made available to decision makers and the public through a focused outreach and education effort. These elements integrated—research, observation and monitoring, production of information products, regional ecosystem assessments, and education and outreach—form the components of a regional ocean information program (ROIP) as defined by the US Commission on Ocean Policy (USCOP). This paper will first discuss these elements and thus define a ROIP and then investigate efforts in three regions to implement such programs. Regions discussed here are The Gulf of Maine, The Great Lakes, and California. A discussion of the development of a ROIP in the Pacific Northwest completes the paper.

Introduction

The promise of regional ocean governance (ROG) lies in greater coordination of federal, state, regional and local stakeholders to address “pressing ocean and coastal issues on an ecosystem based scale” (USCOP 2004, 86). As envisioned by the US Commission on Ocean Policy (USCOP), ROG stands on three “pillars”: governance, stewardship, and information, each integrated and organized under regional ocean councils. Russell (2005) gives excellent background on the first two of these pillars, while this paper explores the third. If the “goal” of ROG is seen as better management of ocean resources and human activities on an ecosystem scale, then collection, coordination, and dissemination of data and information products need also to be tailored to that scale. 

The United States Commission on Ocean Policy (USCOP) states that information needed to support a regional, ecosystem-based approach is lacking in two ways (USCOP 2004, 94):

1. Research targeted at regional issues and concerns, such as non-point source pollution, impacts of coastal development, water quality and socioeconomic trends is severely limited.

2. The data that does exist is rarely translated into usable tools

To address these, the Commission recommends that regions, under the guidance of regional ocean councils, establish regional ocean information centers (ROICs) that integrate the following four elements (USCOP 2004, 95): 

1. Research

2. Data collection, monitoring, and observations

3. Development of useful information products

4. Outreach, education, training, and technical assistance for decision makers

The USCOP also recommends a specific information product that combines aspects of these four elements to better understand ecosystem functions of ocean and coastal regions: regional ecosystem assessments. For the purposes of this paper, regional ecosystem assessments are seen as a fifth element of a ROIC as defined by the USCOP.

While the USCOP uses the term “regional ocean information center”, this paper will use instead the term “regional ocean information program” (ROIP), largely because it is the view of the authors that the term “center” connotes a singular place or central organization to carry out all five elements listed above. It is rather more likely that these elements will be carried out by multiple organizations and take place at multiple locations under the programmatic guidance of an organizing entity or group. The word “program” makes more sense given this description and is thus used from here forward.

A successful information program would establish research priorities, catalog and archive existing regional ocean data and information, analyze data gaps between priorities and existing information, promote research, observation, and monitoring to answer regional questions, catalog and archive that data, and create useful information products—such as regional ecosystem assessments—driven by the priorities of information user groups. The physical structure of such a program would vary from region to region, but key concerns include incorporation and standardization of existing data; standardization of new data; the ability for researchers, decision makers and the public to share and access data and information products; links to observing and monitoring systems; and consistent funding for all program elements. In many instances efforts to address regional coastal and ocean problems exist and does the effort to collect and use information to solve these problems. Formal regional ocean information programs would not replace these efforts, but rather incorporate and focus them under the guidance of regional ocean councils (USCOP 2004, 59-60).

Using the literature and real world examples, Section 1 of this paper defines and describes the five information program elements listed above. Section 2 explores how these four elements are currently used in information programs in three ocean regions advanced in ROG: The Great Lakes, The Gulf of Maine, and California. Section 3 investigates these five elements in the Pacific Northwest context. Finally, given the preceding discussion, the paper concludes with recommendations for the Pacific Northwest to move towards establishment of a formal information program to support ROG.

SECTION 1—Four Elements of a Regional Ocean Governance Information Program

Section 1 of this paper seeks to clarify the composition of an idealized regional ocean information program (ROIP). For the purposes of this paper, an ROIP can be defined as an organized program to support the collection, cataloging, archiving, sharing, processing, and dissemination of environmental and social data on the oceans and coasts to support regional marine research, management, and sustainable use. Notable efforts exist to achieve such a program, as will be noted in later sections of this paper, but these are the exceptions rather than the rule. In truth, a perfectly functional ROIP is still an elusive goal for most regions and represents significant technical, political, and institutional challenges. 

In order to explore the composition of an ROIP further, Section 1 divides the concept into the four elements defined by the USCOP and discussed above. From the literature, it is clear that separating each element from the next is difficult, as one logically flows into another in any discussion of information programs. While each of the four sections that follow focus on a specific element, there is much blending and blurring of elements between sections in an attempt to draw attention to avenues for integration.

Regional Coastal and Ocean Research

Regional ocean governance cuts across political and jurisdictional lines to understand and manage resources and ecosystems defined by natural boundaries such as watersheds, coastal features, and ocean currents. Thus, a regional approach to marine research would pursue knowledge of “how marine ecosystems function on varying spatial scales, how human activities affect marine ecosystems and how, in turn, these ecosystem changes affect society” (USCOP 2004, 377). By setting research priorities and focusing hypotheses on regional questions, regional marine research programs would “bridge the gap” between state and federal research activities “and support the development of ecosystem-based approaches to managing coastal resources” (National Research Council 2000, 2).

David Keeley (2002), a planner from the Gulf of Maine and leader in the field of regional ocean governance, recommends that states, federal agencies, academics, and private interests cooperate in a highly organized fashion to create and maintain “regional research programs”.  These programs would:

1. Address regional or large scale impacts

2. Contribute to solving more than one issue of regional concern

3. Address priority research questions

4. And ensure the research builds upon and does not duplicate existing efforts (Keeley 2002, 870)

He argues that the marine environment presents two major problems for state and local marine resource managers: 1) “Ocean conditions and ecosystem conditions within state waters are influenced by and connected to conditions that may extend many hundreds, if not thousands of miles beyond state jurisdiction”, and 2) many marine uses and resources are highly migratory, “the management of which, often must consider and respond to uses and management regimes far beyond state waters” (ibid. 870). “The environmental setting for state management of marine resources is thus embedded within a larger marine ecosystem context that is regional by definition” (ibid. 870).

However, States and localities are ill equipped to address regional research needs because of institutional limitations such as funding and conflicting jurisdictional and agency mandates. Furthermore, no matter how well conceived or valuable a regional research program may be, it may not yield information that is directly applicable to solving all state and local management issues or needs. Because of this, Keeley warns that regional programs focusing on basic ecosystem research must not be substituted for local applied research programs. It also important to note that the converse is true as well; local applied research serves a very different purposes and cannot provide the information needed to understand larger, regional ecosystems. Because of this, Keeley states that “regional research programs must be on-going and decoupled from the demands for information to address short term management needs” (ibid. 871) In this way, a regional research program can be seen as complementary to and existing separately from existing state programs. The information it provides should inform state management priorities and philosophies over the long run.

Regional marine research programs are not a new concept.  The NRC report Bridging Boundaries Through Regional Marine Research (NRC 2000) identifies primary antecedents for advancing regional marine research in The California Cooperative Fisheries Investigation (CalCOFI) program, which was initiated in 1949, the 1990 Regional Marine Research Program (RMRP)
, the 1989 Nutrient Enhanced Coastal Ocean Productivity (NECOP) Program, Chesapeake Bay Land Margin Ecosystem Research (LMER) (1990), and the Pacific Northwest Coastal Ecosystem Regional Study (PNCERS) (1995). The EPA’s regional programs in Chesapeake Bay, the Great Lakes, and the Gulf of Mexico have also been important players in advancing regional marine research and defining the field. 

While these efforts have met with some success and have paved the way for future programs, it is the rare exception for a regional marine research program to be sustained over a period of time needed to understand ecosystem processes that occur over decade-long time scales. The NRC concludes that the “primary barriers to the development of [RMRPs] have been fragmentation of effort and poor coordination among and within government agencies, lack of public awareness and support, and the unpredictable nature of funding” (NRC 2000, 68). Box 1 lists their recommendations for improving RMRPs

BOX 1; NRC Recommendations for an Effective RMRP


It is clear from this list that for the NRC the definition of “Research Program” includes an integration of monitoring, observing, data management, outreach, education, and management response. Regional marine research can be seen as the catalyst that starts the process of answering important regional marine questions and directs the flow of data to address hypothesis on an ecosystem-based scale.

Regional Data Collection, Observation, and Monitoring
Observation of ocean phenomenon, through integrated ocean observing systems (IOOS) or other means, provides the data to answer regional research questions
. Just what type of data an observing system provides should be informed by regional research priorities. The USCOP calls for the implementation of a “sustained national Integrated Ocean Observing System (IOOS)”, which, according to the commissioners, is long overdue. Cohesion and integration of existing observing systems will be a key function of a national IOOS. While many systems currently exists at national, state, and regional scales, “they were built for different purposes and applications, measure different variables at different spatial and temporal scales, are not intercalibrated, and use different standards and protocols for collecting, archiving, and assimilating data” (USCOP 2004, 395). IOOS, as envisioned by oceans.us, would consist of two interdependent components: a global ocean observation system (GOOS) “designed to improve weather forecasts and climate predictions” and a coastal component, seen as a federation of regional observing systems concerned with the “ocean climate system, human activities in coastal ecosystems, living resources, and the quality of life in the coastal zone” (Ocean.US, 2002, ii). This paper is concerned with this second, regionally focused component of IOOS and use of the acronym will hereafter refer to this.

As envisioned by the National Ocean Partnership Program (NOPP) IOOS can be defined as 

a coordinated national and international network of observation and data transmission, data management and communications (DMAC), and data analyses and modeling that systematically and efficiently acquires and disseminates data on past, present and future states of the oceans and U.S. Coastal waters to the head of tide (Ocean.US Report No. 9).

Keeley, writing from experience with IOOS in the Gulf of Maine, recommends that such a system integrate research, observing, monitoring and education. A federation of coastal and ocean observing systems should be developed guided by the following principles (summarized from Keeley 2002):

1. Demonstrated relevance to coastal and ocean management

Representation of the user community is critical: “States are interested in the synthesis of data into products that managers can use to understand and manage the marine environment and ensure that the uses of the environment are not jeopardizing its sustainability” (862)

2. Make local, state and regional investments in ocean observing

“federal funding should be used to leverage and provide incentives for investment of local and state resources in ocean observing systems” (863). Given the regional, local and state benefits of an ocean observing system, it is reasonable to expect regional, state and local investments to augment sustained federal funding.

3. Synthesize data into useful products

Synthesis of data products from ocean observing systems should be a priority with resources in a separate line item. “Coastal mangers need synthesized products to make informed decisions. The specific products will vary from region to region and should be developed in close consultation with end users” (863). To do this, several key questions need to be addressed:

· Who is the target audience?

· What are their data needs?

· Who will compile and synthesize the data?

· What format will be used to synthesize the data? (864)

4. Build state capacity

The federal government should leverage and support state’s abilities to use data products generated by a federation of ocean observing systems. Workshops, training courses, software and printed materials, data processing models and hardware, technology transfer and state level consultations.

As well as observation, the USCOP also recommends the creation of a “national monitoring network” (USCOP 2004, Chapter 15). “More than any other measure, monitoring provides accountability for management actions” (ibid., 226). 

A national monitoring network is also essential to support the move toward an ecosystem-based management approach that considers human activities, their benefits, and their potential impacts within the context of the broader biological and physical environment. While current monitoring helps track specific substances, it has been less effective in helping understand how various ecosystem components interact and change over the long term (ibid. 227).

A monitoring network, either as a separate entity or a component of a given IOOS, provides data that allow researchers and managers to observe change over time, making adaptive management possible on a regional scale. 

Keeley (2002) specifically recommends support for regional monitoring to “augment and add value to current local, state, and federal monitoring programs” (ibid. 877). A regional approach to monitoring “is essential in order to determine the status and health of marine ecosystems” (ibid. 867). Regions should receive federal support for this, provided matching funds are available. “Regional monitoring programs offer opportunities for integrating state and federal monitoring activities” (ibid 867). They should be “bottom-up”, connecting user groups to the data that is generated. Regional monitoring programs should ideally involve tribal, local, state governments, K-12 education, the university community, NGOs and other stakeholder groups. Regional programs should be nested within a “national monitoring matrix” (ibid 868).

Observation and monitoring form the basic building block of any information program—they provide and generate the data used to understand a regional marine ecosystem.

Development of Useful Information Products

The data from observation and monitoring systems can be used either in its raw form (primarily useful to scientists and researchers) or it can be translated into information products for managers and the general public. While scientists are interested in access to calibrated, long term data sets which can be used to study topics of ocean and coastal interest, “the general public is most often interested in outcomes based on data analysis, such as forecasts and models, and do not wish to see the original data. Users seeking information products include commercial users, policy makers, and educator who wish to develop curricula and class materials” (USCOP 2004, 435).

The USCOP define data as “direct measurements collected during scientific research, observing, monitoring, exploration, or marine operations” (USCOP 2004, 428). As Doody describes it, data are “the raw material from which information is produced” (Doody 2002, 164). Information can be defined as “a collection of data relevant to a recipient at a given point in time. Information is data in context: it has meaning, relevance and purpose” (Doody 2002, 164). The creation of information products serves to make data relevant and provide context for a particular user group. Information products include both “synthesized products developed through analyses of original data using statistical methods, interpolations, extrapolations, and model simulations, and interpreted products developed through incorporation of data and synthesized products with additional information that provides spatial, temporal, or issue-based context” (USCOP 2004, 428).

Outreach, and Education

To build support for regional research in the general public and among decision makers, a focused education and outreach program should be a component of any successful ROIP. This will again require translation of raw data produced by integrated observing and monitoring into usable information products. It will also require professionals trained at the science/policy/public communication interface to disseminate knowledge and work closely with the public and decision makers. The Sea Grant College Program extension model exemplifies how this has worked in the past and how it can work in the future in an ROG context. 

In the Sea Grant model, outreach can be defined as: 

Those activities that extend Sea Grant and other relevant coastal and marine information to people. Note that any activity may be included in this definition. Responding to a web inquiry or a telephone call with information is a legitimate outreach activity. Producing reports of Sea Grant research, teaching educators who will, in turn, teach their students, and demonstrating a new device to commercial fishers to reduce by-catch are all techniques to extend university knowledge (Sea Grant 2000, 9) 

Sea Grant employees trained in outreach are called “extension professional”. “Extension work might be defined as designing activities through constituent driven programs focused on outcome-based objectives using a variety of educational processes and techniques over a continuum of time” (Sea Grant 2000, 9). 

From these two definitions it is clear that outreach and extension are deliberately planned activities that seek to achieve targeted outcomes of changed human behavior. In a ROIP, target outcomes would be informed by a combination of management priorities, the results of research, and specific issues that arise in localities and communities. Information products generated from data collected by observation and monitoring would serve as teaching tools. Sea Grant’s overall goal of an outreach or extension program is a good fit for regional outreach as well: “To effect change by having individuals, groups, or institutions use science-based information” (Sea Grant 2000, 8). It is important to understand, outreach builds political support for ROG by keeping decision makers and the public informed of the benefits of a regional approach.

Regional Ecosystem Assessments

The USCOP calls for regional ecosystem assessments (REAs) to capture ecosystem attributes and establish clear baselines from which to understand and evaluate changes in ocean and coastal conditions. REAs, as envisioned by the USCOP, will also serve as tools to streamline Environmental Impact Statements under the National Environmental Policy Act. The USCOP recommends that NOAA and the EPA coordinate the development of these assessments and to update them periodically. In so doing, they should work with state and local programs, with regional councils and with the organization responsible for improving ocean information collection and dissemination in a given region (a ROIP) (USCOP 2002, 96). By utilizing the data and information generated by regional research, observation, and monitoring, REAs can be seen as an important ROIP information product. But unlike the information products discussed in a previous section—such as current predictions or marine weather forecasts—a REA does not always have a specific audience or purpose in mind. It may function as a portrait or representation of a regional ecosystem, a macro-level view of the system as a whole. Because of the information requirements of such a project, regional ecosystem assessments clearly present a daunting task. 

There are many organizations at all levels of government, as well as the NGO community, that are currently working to assess coastal and ocean ecosystems. The following bullets give brief descriptions of a variety of these. While these efforts may not always take the form envisioned by the USCOP, they are important nonetheless and serve as examples to regions hoping to establish an ROIP. 

· On the federal level, NOAA’s Ecosystem Research Program (ERP), part of the Ecosystem Goal Team, conducts ecosystem research and assessments that focus on “natural and anthropogenic factors that affect coastal, great lakes, and ocean ecosystems” (NOAA Ecosystem Research Program Home Page). The products of research and assessment activities are integrated ecosystem models and forecasts that on one hand help managers make decisions “that balance costs and benefits for both the ecosystem and society” (ibid) and on the other, advance an understanding of ecosystems that leads to the development of new products, technology, and information. The ERP informs other activities of the Ecosystem Goal Team in their mission to “Protect, Restore, and Manage the Use of Coastal and Ocean Resources through an Ecosystem Approach to Management” (NOAA Ecosystem Goal Team Home Page).

· On a regional scale, projects like the Pacific Northwest Coastal Ecosystem Regional Study (PNCERS) may be composed of university, local, state, and federal funds and research and personnel and focus on a wide variety of ecosystem components. PNCERS, a joint effort of the Oregon Coastal Management Program, the Washington Sea Grant Program, and the National Marine Fisheries Service, sought to fill information gaps about the linkages between watersheds, estuaries, the nearshore ocean, the wider ocean basin, and the atmospheric conditions in order to develop indicators of coastal estuarine ecosystem health (PNCERS Home Page).

· In A more recent regional effort from the Gulf of Maine Council on the Marine Environment, a report titled Tides of Change Across the Gulf (Pesch Wells 2004) presents information on the Gulf of Maine ecosystem gleaned from a series of watershed workshops organized by the Global Programme of Action Coalition for the Gulf of Maine (GPAC). The report assesses how environmental, economic, and social trends influence land use, contaminants, and fisheries/aquaculture in the Gulf of Maine using a set of carefully selected ecosystem indicators. In so doing, it presents a concise description of the gulf of Maine and seeks to answer four questions:

· What are the current conditions of the gulf?

· What caused these conditions?

· What trends do the key indicators reveal?

· What is being done to reverse negative trends and what further action is needed?

· The NGO community is currently engaged in a number of projects to assess coastal and marine ecosystems. The Nature Conservancy (TNC) conducts “ecoregional assessments” to define and prioritize conservation goals and strategies for a given regional ecosystem (Conservation Online Website). Ecoregional assessments have been completed by TNC for marine regions in Florida, Carolina, California, Washington, Oregon, and Hawaii. The World Wildlife Fund is completing an ecoregional assessment for the Bering Sea to call identify priority conservation areas to protect biodiversity (WWF Wild Places Website). An even more ambitious effort is underway by the Marin Conservation Biology Institute to set marine priority conservation areas for the entire Pacific Coast, from Baja California to the Bering Sea (Morgan et al 2005).  

· Regional fishery management councils have begun to explore the utility of ecosystem assessments as a necessary step to move towards an ecosystem based management approach to fishery management. In the North Pacific, the Council, along with Alaska’s Ocean Policy Cabinet and NOAA Fisheries, is exploring a possible pilot project for ecosystem-based management in the Aleutian Islands. Moving towards such an approach would necessitate an assessment of the fishery and non-fishery impacts on that ecosystem (North Pacific Fishery Management Council Information on EBM Website).

The examples above represent a variety of different approaches to regional ecosystem assessments. Currently, the broad, basic, and multi-functional regional ecosystem assessment as envisioned by the USCOP does not fully exist. Most of the assessments that currently exist have specific aims such as setting conservation priorities or indicators of ecosystem health. As regional ocean observation and monitoring become more coordinated and organized under an ROIP, the volume of information needed to paint the picture of baseline conditions for ocean and coastal ecosystems will hopefully become available.

SECTION 2—Regional Efforts at Implementing Information Programs

Section Two briefly describes efforts in three regions to implement ROIPs. The Gulf of Maine, the Great Lakes, and California are profiled here because of their relatively advanced approaches to ROG. This paper will spotlight a selection of activities in each region that aim to integrate the ROIP elements defined above. While many activities are ongoing in each of these regions to collect, organize, and disseminate information in support of ROG, only a selection will be highlighted here. For more information than that discussed in the following sections, please see the activities listed below for each of the three regions:

· In the Gulf of Maine, major players in ROG include the Gulf of Maine Council on the Environment (http://gulfofmaine.org), the Gulf of Maine Ocean Observing System (http://gomoos.org), the Gulf of Maine Ocean Data Parternship (http://www.gomoos.org/coml/bin/view), the Gulf of Maine Mapping Portal (http://www.gommap.org/gommap/index.html), the Gulf of Maine Mapping Initiative (http://www.gulfofmaine.org/gommi/), and the New England Fishery Management Council (http://www.fishresearch.org/RP_NEFisheries.asp).

· For the Great Lakes, see the Great Lakes Commission (http://www.glc.org), the Council of Great Lakes Governors (http://www.cglg.org), the United States Environmental Protection Agency Great Lakes Regional Collaboration (http://www.epa.gov/glnpo/collaboration), the Great Lakes Fishery Commission (www.glfc.org), the Great Lakes Observing System (http://glos.us/), and the International Joint Commission (http://www.ijc.org/). 

· And for California, see ​​​​​the CALFED Program (http://calwater.ca.gov/), the California Coastal Commission (http://www.coastal.ca.gov/), the California Coastal Conservancy (http://www.coastalconservancy.ca.gov/), the California Ocean Protection Council (http://resources.ca.gov/copc/), Central and Northern California Ocean Observing System (http://cencoos.org/), and the Southern California Coastal Ocean Observing System (http://www.sccoos.org/).

Gulf of Maine

The Gulf of Maine includes the shorelines of Maine, Massachusetts, New Hampshire, Nova Scotia, and New Brunswick and a 33,000-square-mile stretch of ocean that encloses the rich fishing grounds of Georges Bank. This important ocean region is the site of multiple human activities including commercial and sport fishing, transportation and shipping, recreational boating, and potential offshore-wind energy production. It is also an area of high ecological value threatened by the impacts of human use such as invasive species outbreaks, harmful algal blooms, oil pollution, overfishing, and shipping/marine mammal interactions. Information on a regional scale is crucial to ensure the safe and sustainable use of Gulf of Maine resources. This section briefly describes the actions of three organizations, The Gulf of Maine Ocean Observing System (GoMOOS), the Gulf of Maine Ocean Data Partnership (GoMODP) and the Gulf of Maine Environmental Council.

Since 2001, GoMOOS has been a leader in the collection and dissemination of such information and thus is an excellent example of a ROIS in the middle stages of development. As with all ocean observing systems, the benefits and value of GoMOOS lies in the utility of the information it produces; be that utility to commercial fisherman, the research community, or ocean and coastal management agencies (Kite-Powell and Colgan 2001). This understanding has been central to the development of GoMOOS from the beginning. The GoMOOS website (www.gomoos.org) describes the program as “a national pilot program designed to bring hourly oceanographic data from the Gulf of Maine to all those who need it”. Information user groups identified include: Commercial mariners, coastal resource managers, scientists, educators, search and rescue teams, emergency response teams, and public health officials. In fact, GoMOOS is a non-profit organization directed by a group of individuals from across the region who represent the interest groups listed above. The concern for utility is reflected in information products currently accessible via the GoMOOS website. Information from buoys is available real time and includes above surface readings of wind, waves, temperature and fog, as well as below surface reading of currents, temperature, salinity, turbidity, color, dissolved oxygen and more. Data is modeled online and information products are easily accessible and understandable on the web. Two current efforts are a wave height prediction model (useful for mariners) and a circulation model with a number of benefits, including oil spill response, fisheries abundance predictions, climate change modeling, and search and rescue applications.

GoMOOS is the national model for development of other regional ocean observing systems to be linked and integrated into a national system. As such, they have made strides in collecting and using regional oceanic data to aid both user groups and the management of ecosystems. While current data has proved interesting, relevant, and useful—the real benefits of GoMOOS will be in the continued generation of useful and predictive information products to aid managers, researchers, and other user groups (NOAA Coastal Service Center 2005). Generation of such products will rely upon more than collection of additional data. Integration of existing data, not only from GoMOOS, but from other sources as well, will be equally important. As will sharing, cataloguing, and storing datasets. This critical function of a ROIP is being addressed by another organization, the Gulf of Maine Ocean Data Partnership (GoMODP).

The GoMODP, which is currently under development and hosted by GoMOOS, “is an international effort to promote and coordinate the sharing, linking, electronic dissemination, and use of data in the Gulf of Maine region” (Gulf of Maine Ocean Data Partnership 2004, 3). Members of the partnership include agencies, NGO’s, the university and research community, and intergovernmental organizations—groups that generate and use physical, biological, chemical, or geologic information about the Gulf of Maine. Most of these groups currently maintain their own separate databases, which can hinder sharing of data and coordination on a regional scale. GoMODP would seek to change this, to “coordinate” and “put to use the vast and growing quantities of data in databases housed at agencies throughout the Northeastern United States and Canada” (ibid.).  The Partnership has six goals. These are to implement an information system that:

1. is technically and institutionally capable of linking databases that are created and individually maintained by Participants and, and where necessary and approporiate, to archive data sets;

2. is region-wide in scale;

3. is compatible with other regional, national, and international information systems;

4. is accessible by individuals throughout the Gulf of Maine region and Beyond;

5. develops the web-based, visualization, and other information technologies needed for the seamless exchange and facile use of distributed and aggregated data; and

6. acknowledges and maintains the integrity of all data sources (www.gomoos.org/coml/bin/view)

GoMOOS and the GoMODP working in concert represent the beginnings of a fully functioning ROIP. A third organization, the Gulf of Maine Council on the Marine Environment, will provide additional leadership in this area. The Council’s website defines its role as such:

The Gulf of Maine Council on the Marine Environment is a U.S.-Canadian  partnership of government and non-government organizations working  to maintain and enhance environmental quality in the Gulf of Maine  to allow for  sustainable resource use by existing and future generations. We  organize conferences and workshops; offer grants and recognition  awards; conduct  environmental monitoring; provide science translation to management; raise public awareness about the Gulf; and  connect people, organizations, and information (Gulf of Maine Council on the Marine Environment Website).

Their website hosts a clearinghouse of scientific information about the Gulf of Maine in the following four categories: About the Gulf of Maine, Habitat Mapping, Contaminants, and Environmental Indicators. The site also highlights four other activities related to regional information: the Gulf of Maine Mapping Initiative, habitat restoration grants and strategy, the Gulf of Maine Marine Habitat Primer, and the Gulfwatch Monitoring Program. Another important activity of the Council has been its support and organization of the regional ecosystem assessment of the Gulf of Maine discussed in the previous section: Tides of Change. Finally, the Council has been a leader in outreach and translation of scientific information for decision makers and the public. A free quarterly publication, The Gulf of Maine Times, reaches more than 10,000 scientists, resource managers, educators, NGOs, and the general public, keeping them abreast of important regional issues as information comes available (to download a copy see http://www.gulfofmaine.org/times/winter2005/index.html). In addition to this, the Council’s Science Translation for Coastal Decision-Makers Project, gathers, synthesizes, and communicates information to aid science-based decision-making (http://gulfofmaine.org/science_translation/).

Great Lakes

Regional collaboration between the entities responsible for management of the Great Lakes is long-standing, with one particular partnership, the International Joint Commission, dating from the 1909 Boundary Waters Treaty between the U.S. and Canada. There are five major efforts currently underway to improve regional collaboration and coordination of governance of the Great Lakes. These are The Great Lakes Regional Collaboration, The International Joint Commission, The Great Lakes Commission, the Council of Great Lakes Governors, and the Great Lakes Fishery Commission.

Each of these regional efforts collects and uses data, information, and information products to support their activities. “To date in the Great Lakes region, multiple, independent systems have been created to collect, transmit, store and retrieve physical, chemical and biological data” (Great Lakes Observing System Website). However, lack of integration and coordination between these efforts detract from their utility.  A major effort to address this is currently underway with development of the Great Lakes Observing System (GLOS) and a supporting “regional information coordination program”. Under the initial coordination of The Great Lakes Commission and with funding from the NOAA Coastal Services Center, GLOS is one of 11 regional nodes being developed under the US IOOS. Once established and under the direction of the Great Lakes regional association (RA), GLOS and the regional information coordinating program will perform all five elements of a Regional Ocean Information Program, combining research, monitoring and observing, information archiving and product generation, and education and outreach. Critical to GLOS will be the success of their effort to address user needs in the development of the system. User groups include 

among others, resource managers, researchers, educators, commercial shippers, recreational boaters, beach users, municipal water managers, and homeland security interests. Long-term GLOS success will depend upon the actual and perceived value of the RA as it engages non-academic user groups in product development and diversifies the GLOS/IOOS user base (GLOS Business Plan 2004, 2).

The Great Lakes can draw on a long history of regional collaboration and an extensive existing pool of information on region-level ecosystem processes. Furthermore, web-based data archives and catalogs like the Great Lakes Information Network (Manninen 1999) exist as models to base data and information collection and dissemination programs. This experience should serve the region well in development of GLOS as a user-friendly tool; a “one-stop” store of regional information to inform management decisions, better understand regional ecosystems, and help diverse user groups to better utilize the amenities and resources of the region.

California
The California Ocean Protection Act (COPA) (SB. 1319, 2004) establishes the California Ocean Protection Council with the mandate to 

· coordinate the activities of state agencies that are related to the protection and conservation of coastal waters and ocean ecosystems.

· improve the effectiveness of state efforts to protect ocean resources within existing fiscal limitations consistent with specified legislative findings and declarations.

· establish policies to coordinate the collection and sharing of scientific data related to coast and ocean resources between agencies

· and identify and recommend to the Legislature and Governor changes in law and policy needed to meet the above goals.

To address the third of these goals, the California Ocean Protection Council is developing a “state-wide ocean and coastal information, research, and outreach strategy” (California Ocean Protection Council 2005) (refereed to henceforth as “The Strategy”), calling for improved access and availability of information to support coastal protection and management; identification of research needs, means to increase research funding, and data accessibility; and coordination of outreach efforts between agencies, industry, and NGOs. Implementing ecosystem-based management is a fundamental priority, an effort that will require regional level data and information. The Strategy is clearly informed by the recommendations of the USCOP and recommends increased state and federal funding for marine research, further development of an ocean observing system off the California Coast, coordination of ocean and coastal information, and attention to education and outreach. In short, the strategy addresses each of the elements of an ROIP. 

Like the Great Lakes, an integrated ocean observing system is seen as the lynch pin connecting the other elements of an ROIP. California has invested $21 million dollars to develop a “coastal currents monitoring system” as a first step in creating a viable IOOS and two regional associations have been formed to address the need of integrating existing observing and monitoring systems into two systems: Central and Northern California Ocean Observing System (http://cencoos.org), and the Southern California Coastal Ocean Observing System (http://www.sccoos.org/) (California Ocean Protection Council 2005, 3). In developing these, California sees a need to revamp efforts to coordinate and disseminate data and information products to the public and decision makers. Currently, this effort is being carried out by CalOCEAN, an Internet based information portal hosted by The Resources Agency. However, CalOCEAN is outdated and a revitalized version is sorely needed to support and coordinate regional research and monitoring activities and “package” information for use by “managers, policy makers, educators, and the general public” (ibid., 5). This process is currently in the developmental phase, with The Strategy recommending that meetings be convened to develop such a tool. These two elements, ocean observing and a revamped CalOCEAN, will form the physical manifestation of an ROIP in California, guided by newly developed research priorities and the needs of user groups. In this way, California sees the development of an ROIP as both an ocean policy activity as well as a technical effort to increase data generation, storage, and dissemination capacity.

On the policy side of the equation, The Strategy develops clear research priorities to direct development of an IOOS and improve management of coastal and ocean ecosystems. Research priorities were formulated through a collaborative effort between California Sea Grant Program, the University of California Marine Council, the California Ocean Science Trust, the Resources Agency, and attendees of a workshop of academia, agencies, NGOs and industry.  Research and information needs were determined for five broad information and research categories: 

1. Fisheries and aquaculture

2. Organisms, habitat, and ecosystems

3. Coastal hazards, shoreline processes, and beaches

4. Water, air, and sediment quality

5. Invasive species

In addition to these broad categories, The Strategy lists important “cross cutting needs” that apply to multiple categories and relate more to technical improvements of data collection and the ability to use data to manage larger ocean and coastal regions. These are:

· Ecosystem-based management

· Integrated ocean observing systems

· Monitoring programs

· Seafloor mapping

· Social and economic data including fishing, recreation, and ports

· Technology and engineering to support sustainable coastal dependent industries

· Data accessibility, synthesis, and dissemination

From this, it is clear that an ROIP in the California context requires both physical and technical innovation as well as vision and direction by policy makers, information user groups, and the public. It is a combination of physical structures (IOOS and an improved CalOCEAN), community structures (data accessibility, coordination of agency activities, outreach and education), and sustained federal and state support (funding and ocean policy vision). While certainly integrated, it is unlikely that such a program would be housed in a single agency or location. It would be a system of “parts” that support one another and allow for the prioritization, generation, efficient sharing, and use of new data and information about the ocean and coastal environment.

Summary

The three regions profiled here have made strides in integrating the five elements of an ROIP and lead the nation in the advancement of ROG. The Gulf of Maine leads the pack in terms of actual integration of data collection (via GOMOOS), information storage, and information product generation geared towards user groups. The example of the Gulf of Maine shows how important a functional OOS is in generating and coordinating the data needed to for ROG. GOMOOS is the concrete infrastructure—the platform—that enables and directs coordination of information and generates information products to answer specific regional questions. While California and the Great Lakes are not currently as developed as the Gulf of Maine in this regard, they are positioned to move forward in the near future.  California is currently riding the momentum of a policy push towards activities that support ROG and collection of information needed to support it. The Great Lakes can draw on a long history of regional resource management and existing programs and institutions in place to collect data to support decision-making. GLOS and the Great Lakes Commission are working to integrate these into a true ROIP. 

This discussion has relevance to the next two sections, which explore avenues forward towards and ROIP for the Pacific Northwest. The Pacific Northwest does not lack in expertise, interested parties, regionally focused research projects, programs, and outreach efforts. What it is currently lacking is a high profile policy push towards regionalism and funding for the concrete infrastructure needed to both collect and organize data. If the Pacific Northwest is to follow the directive of the USCOP in establishment of an ROIP, a greater level of organization and a policy push, likely from the governor’s office, will be required

SECTION 3—Emerging Regional Information Programs in the Pacific Northwest

Section Three explores ongoing projects in the Pacific Northwest region that might serve as building blocks to development of that region’s ROIP. Each of these projects represents and example of a different element of an ROIP; they are not in any way integrated. Investigating each illustrates that capacity for an ROIP exists in the Pacific Northwest. Ideas are not lacking as much as top down organization, integration, and funding.

Projects analyzed here are: the Northwest Association of Networked Ocean Observatories (NANOOS), Project NEPTUNE, The Columbia River Estuary Study Task Force (CREST), The Nature Conservancy’s (TNC) ecoregional assessment project, and The Northwest Straits Initiative. Table 1 lists which ROIP elements each program is currently engaged in. By taking inventory of existing resources, Section Three sets the stage for a discussion of steps that need to be taken to develop a formal, integrated ROIP. 

Table 1, Information Programs in the Pacific NW
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Project NEPTUNE

A Partnership between the US and Canada involving researchers from the University of Washington, University of Victoria, Woods Hole Oceanographic Institute, NASA, and the Monterey Bay Aquarium Research Institute, Project NEPTUNE (http://neptune.washington.edu) seeks to establish a regional cabled observing system on the ocean floor of the coast of Washington State and British Columbia. While still in the process of securing funding, the project’s website lays out an ambitious vision of research, observation, and outreach to better understand the complex oceanographic features of the Juan de Fuca Plate. Experimental sites will be established along the cables with instruments to measure chemical, physical, and biological phenomena across multiple scales of space and time. A network of sensor nodes will fill in the gaps between stations and robotic underwater vehicles will be stationed along the network and remotely accessed to collect additional data. All of this will be linked to the shore via fiber optic cable and uploaded to the internet for cataloguing and sharing data. Rather than collecting deep-sea environmental data on board costly research ships, which must battle unpredictable weather conditions, researcher will run experiments from the comfort of shore-based labs. This will improve efficiency of data collection and accelerate our understanding of this poorly understood part of the planet. Data will be archived using a Data Archive and Management System (DMAS), which has been under development since 2001 (NEPTUNE Website).

At a cost of approximately $250 million through the first 5 years of operation, NEPTUNE is finding the funding environment difficult. However, Canada has secured funding for their portion of the project and has begun the process of construction. In the US, project team members are seeking funding through the National Science Foundations Ocean Observatories Initiative (http://www.orionocean.org/OOI/default.html), set to begin fall of 2007.

If successful, NEPTUNE will represent an interesting deep-sea compliment to existing ocean observing systems, which often consist of surface buoy arrays. It’s long service window of at least 30 years will make possible consistent observation and monitoring of ocean phenomenon over decadal scales. Such information will prove important for understanding the contribution of deep-sea ecosystems to the human environment on a regional scale. NEPTUNE’s attention to data management and outreach will also ensure a role of prominence in any ROIP developed in the Pacific Northwest region.

NANOOS

The Northwest Association of Networked Ocean Observing Systems (NANOOS) is the regional association tasked with the development of the Pacific Northwest module of IOOS. NANOOS encompasses the coastal areas of northern California, Oregon, and Washington, with strong ties to British Columbia and Alaska (NANOOS Website). Still in the developmental stage, NANOOS is organized and led by the University of Washington and the University of Oregon. Like GoMOOS, when completed NANOOS will integrate regional ocean observing activities, coordinate data, and disseminate information.  

 Columbia River Estuary Study Task Force (CREST)

The mouth of the Columbia River is an immensely important waterway and ecosystem that forms a portion of the border between Washington and Oregon. Since 1974 counties from the two states that border the estuary two have worked together under the Columbia River Estuary Study Task Force (CREST) to offer:

technical services for its member jurisdictions including coastal and estuarine planning support, wetland issues coordination, permitting assistance, coordination with state and federal agencies, habitat restoration, watershed council coordination, ecological investigations, and Geographic Information System (GIS Mapping) services (CREST Website).

CREST is not a regulatory agency, it is rather 

a regional organization providing a forum for members to identify and discuss issues of regional importance; to monitor and comment on governmental activities related to the development and management of the natural, economic, and human resources of the Columbia River Estuary; and to improve communication and cooperation between member governments (http://www.orednet.org/~crest/about.html).

CREST’s original intent was to collect information for a resource inventory needed to draft a management plan for the estuary. Working with regional scientists and stakeholders, this was completed in 1977 and used to inform the Columbia River Estuary Regional Management Plan of 1979. Data needs identified over the course of this project inspired the Columbia River Estuary Data Development Program, which continues to provide information products that inform planning within the region. CREDDP publications are hosted on the Lower Columbia River Estuary Partnership website (http://www.lcrep.org/lib_creddp.htm), another regional planning organization in the estuary that recently joined forces with CREST to scan and publish CREDDP documents.

The Nature Conservancy’s Northwest Coast Ecoregional Assessment 

TNC’s Ecoregional Planning Initiative was briefly discussed in a previous section of this paper describing regional ecosystem planning. TNC uses ecoregional planning to assess and prioritize conservation goals in multiple areas throughout the Pacific Northwest. The Northwest Coast Ecoregional Assessment spans the coastal range of the Pacific Northwest from Southern Oregon to the tip of Vancouver Island (TNC 2004).  The objective of this assessment is to identify an “ecoregional portfolio” of conservation areas, that if conserved, will “protect a representative subset of the nearshore marine biodiversity of those waters” (TNC 2004, 2). While this project is specifically targeted to achieve results that align with TNC’s goals as an organization, the products generated can also be of high value to a northwest ROIP.   

NW Straits Marine Conservation Initiative

Education and outreach and the citizen support it engenders are absolutely critical to the success of an ROIP and thus ROG. Education and outreach become more effective when they are combined with a structure that activates citizens to identify and address marine issues that are important to their community. Authorized by congress in 1998 with leadership from Senator Patty Murray and Congressman Jack Metcalf, the Northwest Straits Initiative provides federal funding to seven northern Puget Sound marine resource committees (MRCs) to address local marine issues (Northwest Straits Website). These MRCs are “citizen-based, with representatives from local government, the tribal government co-managers, and the scientific, economic, recreational and conservation communities” (ibid) and compliment the actions of existing local and state authorities working to ensure sustainable use of the northern Puget Sound. 

The Mission of the MRCs is: "Guided by sound science and the needs of the Northwest Straits marine ecosystem, address local marine issues, recommend remedial actions to local authorities, and build local awareness of the issues and support for remedies." Such a mission fits well with the goals of education and outreach in an ROIP. Education and outreach should both seek to raise awareness in a regional community about issues that impact regional ecosystems as well as create action oriented citizens and decision-makers, empowered with information and willing to play a role in protecting important resources. 

Summary

In addition to the activities profiled above, it is important to note that existing local and state agencies such as WDFW, WDNR, and PSAT, and other organizations are currently working to understand regional ecosystems. Water quality monitoring, tribal fisheries councils, interagency efforts to address invasive species, all naturally take an ecosystem and regional perspective in their collection and understanding of information. These will undoubtedly play a role in the formation of a Pacific Northwest ROIP. 

As the profiles above illustrate, the Pacific Northwest has much of the philosophy, expertise, and initiative in place to begin to formalize an ROIP. Currently, the Pacific Northwest lacks the Great Lakes’ history of regionalism, experience with user-driven ocean observing systems like the Gulf of Maine, and California’s major policy push towards research to support ecosystem-based management. That being said, the Pacific Northwest—Washington, Oregon, and British Columbia—does not lack motivation or expertise in ocean and coastal management and research. Furthermore, like the Gulf of Maine, ocean and coastal resources in the Pacific Northwest are rich and utilized by multiple user groups. The challenge lies in organization of current efforts and a clear vision for how to move cohesively forward with research, monitoring, observing, predictive products, education, and outreach to support a regional approach. Funding NEPTUNE, moving forward with NANOOS, and learning from the successful efforts of CREST, NW Straits, and TNC will lay the groundwork for the Pacific Northwest region. Next steps will include an evaluation of regional information gaps, defining research priorities to support regional understanding, continuing to create information products that seek understanding of the current state of our ecosystems, and building the observation infrastructure that seems to be central to other more mature ROIPs. At this point it is unclear what organization or agency will emerge to take on the task of integrating and coordinating existing resources. The following section explores this question in more detail.

SECTION 4—Recommendations for the Pacific Northwest

The Pacific Northwest is in the position to analyze what other regions have done (see the discussion in Section 2), evaluate what has worked and what has not, and develop a system of their own that utilizes existing resources. This, the final section of this paper, maps such a path to initiate development of an ROIP. Given the authors’ background, this is a less a technical and more a policy discussion. Drawing from recent movement in the ocean and coastal community towards management structures that demand regional ocean information and the current political environment, this section outlines a policy approach to lay the ground work for an ROIP in the Pacific Northwest.

There have been some initial discussions about possible organization of an ROIP in the northwest. Several of these are listed below:

· Sparked by the federal mandate of the U.S. Ocean Action Plan (http://ocean.ceq.gov/), Washington State, California, and Oregon have collaborated to develop research priorities for the West Coast of the Untied States. In Washington State, the Washington State Ocean Policy Work Group, representing academia, state lawmakers, agencies, and tribes, developed a clear ocean policy agenda for the state of Washington, including research priorities, some of which support ecosystem based management of coastal and ocean resources. For more information, see: Ryan, McCosh, and ? Need Reference. In California, the California Ocean Protection Council has drafted a comprehensive information, research, and outreach strategy (discussed in section two of this paper) that clearly calls for coordination of information to support ROG. Oregon has thus far been involved in discussions to this effect but has not generated a research priority plan of their own (check this).
· The Sea Grant College Program has issued a preliminary call for proposals to fund the development of regional research and information plans. The objective of these is to “use Sea Grant's university capabilities to facilitate discussions among the broad range of regional ocean, coastal, and Great Lakes stakeholders to help identify and prioritize critical resource management problems and associated research and information needs necessary for practical solutions” (Federal Register, December 23, 2005, page 76258). NOAA will make available funds of $750,000 in FY 2006, $1.375 million in FY 2007, $925,000 in FY 2008, $550,000 in FY 2009, $550,000 in FY 2010, and $225,000 in FY 2012 for grants to regional planning teams. These grants will be competitively awarded to Sea Grant college programs working together within each region. All 11 regions will receive initial funding fore regional planning and five will be fully funded to implement their plans.

· Another important development in California is the pending formation of the California Coastal Ocean Observing System (CalCOOS) to work with existing OOSs in California (PaCOOS, CeNCOOS, and SCCOOS) to ensure that they, and new observing systems, “address the State’s management priorities, benefit the greatest number of users, and are sustained over time” (California Ocean Observing Systems Preliminary Strategic Plan Update: Public Comments). While still in the early stages of development, it appears that CalCOOS will not constitute a 4th OOS in California, but will rather serve as a state level coordinating entity tasked to work with existing OOSs on data integration and management. In this way, CalCOOS could serve as the missing link between information users and information system operators. However, CalCOOS would be organized at the state, rather than the regional level. In this way it would assist ecosystem management across the State of California, but it is unclear how it would take into account management of ecosystems that cross state or international lines.

· Along with these listed above, a variety of other discussions, meetings, and research ideas have been circulating recently discussing regional information to aid ROG in the Pacific Northwest. These include: 

· An international marine conservation initiative has recently been launched in the transboundary area known as the Big Eddy (the Juan de Fuca Eddy) off the west coast of Vancouver Island, Canada and the northwest coast of the Olympic Peninsula of Washington State. The Big Eddy is an important seasonal nutrient-rich upwelling current, an important ecosystem component of the northern Straits of Juan de Fuca. Work is currently underway to raise awareness and support for transboundary ecosystem based management focused on the Big Eddy. If this initiative succeeds, it will require collaboration and organization of research and information collection between the United States and Canada along the lines of the work done in the Great Lakes and Gulf of Maine. 

· The National Marine Sanctuary Program is in the process of working through details of establishing a regional coordinator position charged with integrating and coordinating the west coast’s sanctuaries research and observation. A Fall 2006 workshop is on the horizon.

· The California Current System (CCS) is comprised of a southward surface current, a poleward undercurrent, and surface countercurrents extending more than 1000 km from Baja California to the Coast of Oregon (Miller et al 1999). This important ocean feature has been touted as another candidate for trans regional ecosystem-based management. Multiple groups are currently working along these lines including the Point Reyes Bird Observatory (PRBO) (PRBO Homepage).

· On Dec. 12-13, a meeting took place between west coast regional representatives to discuss ROG and elements of an ROIP. This group, called “the Compass group” will continue to be an important player in ongoing discussions of ROG.

These discussions, along with the emerging programs profiled in the last section are evidence of a strong vision and technical understanding of the types of information necessary to support ROG in the Pacific Northwest Region. However, It is clear that coordination of existing and new observing systems, managing the five elements of an ROIP, connecting information users with information providers, and using information to support decision making at the regional level will require some level of overarching authority that is currently lacking. 

On the west coast, the State governments of Washington, Oregon, and California have proven interested in reassessing information, research, and outreach that supports ocean and coastal management. There is recognition that ecosystem-based management will continue to be an important concept, and that ocean and coastal resources are too interconnected and too valuable to neglect sound management because of artificial jurisdictional boundaries. Momentum seems to be turning towards regional working relationships between these three States and British Columbia as well. 

Recommendation 5-4 in the USCOP report offers a path forward that builds upon the interests of each state in the Pacific Northwest Region. The Commission recommends that “Pending the creation of a regional ocean council, the governors in each region should select a suitable entity to operate a regional ocean information program that carries out research, data collection, information product development, and outreach based on the needs and priorities of ocean and coastal decision makers” (USCOP 2002, 95). This places the burden of leadership squarely on the shoulders of the governors of each state to work with information user groups in development of an entity responsible for planning and implementation of an ROIP. To this end, the recent discussions highlighted above are encouraging, as is California’s leadership in calling for new research priorities to support ROG.

While regional ocean councils are seen as the ideal entity by the USCOP to establish an ROIP, these councils have not yet been formed. Regional Associations, on the other hand (those entities tasked with carrying out the regional nodes of IOOS), have been active in the Northwest. These may be the “suitable entities” that governors of the Pacific Northwest region task with creation of an ROIP. As the Gulf of Maine has shown, ocean observation and ocean information programs work best when integrated. Perhaps this is the path best followed by the Pacific Northwest. On the other hand, it could be that the region’s governors decide that a different or an entirely new entity is needed to carry out the duties of an ROIP. What is clear is that discussions of these points must continue under the mandate of the governors’ offices.

An initial step might be an interstate compact between Washington, Oregon, and California along with British Columbia to discuss coordination of the five elements of a functioning ROIP. This compact would need to address issues of how best to utilize and expand OOS’s in the region, how to assure that data generated by those systems can be housed and used to inform user needs throughout the region, what sort of data products will be needed, what the boundaries and features of ecoregions within the larger region are, and other issues raised throughout this paper. Only through such regional communication can a strategy emerge to develop a ROIP in the Pacific Northwest region.

Summary and Conclusions
This paper has made an effort to understand just what the USCOP report asks for when it calls for ROIP’s to support ROG. Coordination of information along regional lines is essential for sound decision making on an ecosystem or ecoregional scale. However, this type of coordination has proven difficult as it runs counter to traditional bureaucratic tendencies to subdivide data management responsibilities along organizational or state lines. 

In order to clarify the composition of an ROIP, section 1 of this paper defined each of the five elements on an information program outlined in the USCOP report: Research, observation and monitoring, information products, education and outreach, and regional ecosystem assessments. All five elements were found to mesh an integrate naturally; research hypotheses are needed to direct observation, observation and monitoring data are needed to answer hypotheses, information products are essential in helping decision makers and the public understand the meaning behind research findings, and an educated public is needed to support the program as a whole. If this chain breaks down, society suffers from a lack of information on regional ocean conditions, information that does more than guide resource management, but also can predict ocean currents and waves, beach closures, harmful algal blooms, and inspire wonder and interest in a populace curious about the depths of the sea.

Section 2 of this paper briefly profiled three regions that are using information to inform ROG. The Gulf of Maine, the Great Lakes, and California were shown to have taken different approaches and to be at various stages of development towards the goals set forth by the USCOP. The Gulf of Maine is most advanced in its integration of ocean observation and web-based information dissemination and organization. GOMOOS along with the Gulf of Maine Council on the Marine Environment are currently functioning as that region’s ROIP. This brief look at served to illustrate both the challenges in developing an ROIP and possible paths forward for the Pacific Northwest Region.

Section 3 focused specifically on projects or programs in the Pacific Northwest that are regionally focused and rely on some or all of the five ROIP elements. Two of these NANOOS and NEPTUNE are ocean observation projects currently in limbo waiting for funding. CREST, the NW Straits Initiative, and TNC’s Ecoregional Assessment Project are underway and represent independent regionally focused projects that have made use of regional information (CREST), seek a better understanding of regional ecosystem conditions (TNC), or have organized regional community based marine resource management (NWS). These projects show that the skill and expertise to create an ROIP in the Pacific Northwest is not lacking. What seems to be missing is organization and a centralized policy directive.

Section 4 began by noting important discussions that have begun to take place in the Pacific Northwest towards organizing a group or entity to carry out the duties of an ROIP. Recommendation 5-4 of the USCOP was sited as a suggestion by the commission to tap the region’s Governors in planning for and implementing an ROIP. While initial discussions between the governors’ offices have taken place, it was suggested by the authors that an interstate compact might be the ideal tool to formalize an agreement between the states of California, Oregon, Washington, and the province of British Columbia to develop and ROIP to support ROG in the Pacific Northwest. This represents a beginning rather than an end. What is needed now is the formal recognition of one organized group to coordinate existing activities, set research priorities, fund observation and monitoring, and begin cataloguing, archiving, disseminating, and creating information products from the data generated. Whether this task falls to an existing regional association or a new group of the governor’s choosing is an important first decision.
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Involve all stakeholders in the planning and implementation of regional programs through workshops, advisory councils, and boards;


Build a program that is more that the sum of its parts through more effective use of existing resources and research projects, and facilitate multiple uses of data to serve the needs of a variety of users;


Facilitate ongoing interactions among monitoring programs (to reveal spatial and temporal patterns of change), hypothesis-driven research (to determine underlying causes of change), and modeling (to predict change and the consequences of change);


Provide the flexibility to define the boundaries of the program to match the geography of the issue to be addressed;


Develop an integrated data management system that uses common protocols and formats, provides quality assurance, enables timely dissemination and analysis of data, allows rapid access to integrated data from disparate sources, and provides long-term data archiving;


Develop procedures to react to unanticipated events with a coordinated and rapid response;


Establish a communications network that effectively links political, social, economic, and environmental interests in the design, implementation, and evolution of the program for more effective science education, public outreach, economic development, and management of ecosystems and living resources;


Facilitate adaptive management strategies by assessing the efficacy of environmental policies and testing alternative approaches;


Ensure sustained public and political support for stable funding through outreach activities that increase awareness of current research activities, describe changes in the health of coastal ecosystems, and explain how the results of research and monitoring are used to support environmental decision-making.








� Quoted directly from NRC 2000: “The RMRP legislation established a system of nine regional marine research boards around the United States. Each board was responsible for planning marine research to address issues of water quality and ecosystem health on a regional scale. Although all nine regions received funding for planning activities and development of a research plan, only the Gulf of Maine RMRP received funding for implementation.” 


� For a description of the “nuts and bolts” of an ocean observing system, see _______





PAGE  
1

