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Foreword

Coasts, seas and oceans are being threatened by an unprecedented range of pressures including land-
based coastal and marine pollution due to poorly managed sewage and industrial waste and agricultural 
run-off, fragmentation and habitat loss through unsustainable extraction practices and industrial zoning, 
over-exploitation of marine resources, invasive species infestations and climate change. 

The impacts of these pressures have been widespread and generally adverse: over the past 50 years 
we have observed declines in the abundance of many high-profile, commercially important marine spe-
cies, loss of genetic diversity, detected alterations in ecosystem functioning and reductions in critical 
habitats such as coral reefs, coastal wetlands and mangroves. Some 30% of coral reefs – which often 
have higher levels of biodiversity than tropical forests – have been seriously damaged through fishing, 
pollution, disease and coral bleaching. Some 35% of mangroves have disappeared over the past two 
decades and in some cases up to 80% have been lost nationally through conversion to aquaculture and 
storms. More than 50% of wild marine fisheries are fully exploited, with a further 25% over-exploited.

And yet, coasts are the home of 50% of the world's population whilst more than a billion people 
rely on fisheries as their main source of protein. In addition, the newly established evidence of a rapid 
acidification of our oceans starts bringing large-scale disruptions to key components of the food sources. 

The damaged resilience and adaptive capacities of our coasts is informed by observations, science 
and continuity in information systems, such as coastal atlases. The whole point here though is that the 
“patient science” of relatively slow ecological and biological cycles of such complex systems can easily 
escape the attentions of fast public news gatherers. Let’s face it: the proliferation of the www. and 24-
hour news outlets, of scores of television and radio channels, and of personalized modes of receiving 
and delivering data and opinions has revolutionized the media through which complex science must pass 
to reach a multiplicity of publics. Dumbing down of much of the media and the seemingly shortening 
attention span of audiences is reducing the capacity to communicate complex science like that relating 
people to their dependency on coastal assets resources?

However, the problems arising from the new media technologies and configurations are accompanied 
by opportunities. For example, people with local and practical knowledge of coastal resources often ex-
perience and know about the reality of hazards well before the experts recognize them. They and citizen 
journalists can report on what’s happening in their communities using new means of communication to 
get their knowledge out to wider publics in ways that were not possible just a decade ago. At the EEA 
we believe that if we are to tackle our environmental problems we need to move beyond conventional 
systems of data collection and management and adopt approaches such as the coastal web atlases described 
in this book. If we want to stimulate a change to the way we all live and confront natural processes it 
is no longer sufficient to develop passive lists or reports to “inform” citizens. Information is still too 
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often made available as lists of figures or spreadsheets that only experts can interpret. Imagine if all the 
statistics that inform our evening weather forecasts were presented in this way, or all the data that drives 
popular software like Google or Facebook – do you think they would continue to be as popular – and 
be able to draw the benefits from participation?

We believe that the current achievements and future activities in relation to coastal web atlases will 
provide useful operational services to a large community of practitioners and users across the world. 
To encourage participation we need to present our information in a way everyone can understand; the 
environmental monitoring and reporting systems designed in the 20th century will not be able to cope 
with this increasing demand for higher quality, faster access, cost efficient systems to respond to to-
day’s emerging complex issues, e.g., climate change at our coastal door-step. Producers and providers 
of environmental data will have to move from centralized information management towards distributed 
data and information systems, both at a geographical scale, from local to global, as well as thematic 
integration. This book shows practical examples of how that is being achieved. 

The EEA therefore looks forward to ongoing cooperation in these developments towards interoperable 
coastal information systems. This book will be tremendously useful in this regard, especially in view 
of services such as the methodological outcomes and content-based information, so as to help actions 
in the field of coastal zone integrated assessments, including coastal zone use potentials, vulnerabilities 
and adaptation needs to environmental changes.

Prof. Jacqueline McGlade
Executive Director
European Environment Agency
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Preface

This book is based on the results of two international workshops jointly funded by the US National Sci-
ence Foundation and the National Development Program of Ireland. They brought together key experts 
from Europe, the United States, Canada Africa, and Australia to examine state-of-the-art developments 
in coastal informatics (e.g., data portals, data/ metadata vocabularies and ontologies, metadata creation/ 
extraction/ cross-walking tools, geographic and information management systems, grid computing) and 
coastal mapping (particularly via Internet map servers and web-based geographical information and 
analysis). The first workshop, held in Cork, Ireland in July 2006, enabled participants to examine state-
of-the-art developments in coastal web atlases (CWAs), and to assess the potential and the limitations 
of selected CWAs from the United States and Europe. Participants also shared several case studies and 
lessons learned, and established key issues and recommendations related to the design, data requirements, 
technology and institutional capacity needed for these atlases. This necessitated an examination of best 
practices for achieving interoperability between CWAs, which led international participants to a second 
workshop entitled “Coastal Atlas Interoperability,” and held on the campus of Oregon State University 
in July 2007. At this second workshop, expert participants learned how to use controlled vocabularies 
and ontologies in order to build a common approach to managing and disseminating coastal data, maps 
and information, and concluded with the aim of designing and developing a demonstration interoper-
ability prototype using the metadata catalogs of two mature atlases (the Oregon Coastal Atlas and the 
Marine Irish Digital Atlas). 

The technical experts, scientists, decision makers and practitioners of the workshops in Ireland and 
Oregon decided to informally organize under the International Coastal Atlas Network (ICAN) and sought 
to continue the momentum with a third workshop. Based on the success of the group to this point, the 
European Environment Agency (EEA) sponsored and hosted this third event in 2008, at its headquarters 
in Copenhagen, Denmark, under the theme: “Federated Atlases: Building on the Interoperable Approach.” 
Workshop participants discussed the progress-to-date on the ICAN interoperability prototype and agreed 
upon future technical activities. The relevant policy context within which ICAN must operate was 
presented, along with an overview of a number of related coastal and marine information management 
projects that could inform ICAN developments. In addition, the workshop took place around a two-day 
conference on Coastal Atlas Development, organized by the EEA itself, whose objective was to inform 
EEA partners about the development of coastal atlases and the emergence of ICAN in light of relevant 
European policy developments in the maritime sphere. 

By this time, CWAs in general and ICAN in particular had captured the interest of scores of local, 
state and national governments, non-governmental organizations, research institutes, and universities, 
as well NOAA, certainly the EEA, and the UNESCO Intergovernmental Oceanographic Commission. 
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Workshop participants therefore discussed ways of disseminating some of the wealth of knowledge and 
expertise that had been growing within the ICAN group (which now stands at over 35 organizations from 
over 10 countries). It was decided that one effective way to do this would be through the publication of 
a book to review and present the latest developments in the new emerging field of coastal web atlases, 
to share best practices and lessons learned through a series of case studies, to give practical guidance on 
geographic data management and documentation through standards-based metadata, as well as guidance 
on how to make underlying geographic databases interoperable. This current publication is the result. We 
hope that readers will find this book of practical use in web atlas design, development and implementa-
tion, and will thus improve their spatial thinking in the coastal context. Hence, rather than a lengthy 
theoretical treatise on basic and futuristic research questions and problems, the book has been prepared 
more as a concise, ready reference, with collections of subject-specific instructions where appropriate.

The prime audience for the book is coastal resource managers and consultants, coastal scientists, 
coastal technologists (e.g., information technologists, GIS specialists, software developers), government 
researchers, and graduate students. The book should be especially valuable to coastal resource manag-
ers who need to tackle such topic-based issues (explaining environmental concepts to the public and 
reaching them with current information has always been a difficult task).

The book may also be suitable for intermediate, advanced courses in coastal/marine GIS or coastal 
zone management (i.e., courses toward a related BS/BSc, MS/MSc or PhD degree, in the classroom, 
but also potentially for distance education as well). The material in the book and the dedicated website 
should allow students to familiarize themselves with what CWA (web GIS) technology is, what are the 
basics of related disciplines, and how to use physical environmental and biological data available in the 
atlases in order to develop specific GIS applications and models. Course instructors may use the contents 
of the dedicated website either to present ready-to-use applications or to use the variety of included data 
for building new GIS applications.

Further expected contributions of the book include:

• Wide data dissemination to enhance scientific and technological understanding. The book should 
be great interest not only to the coastal/marine research and management community, but also to 
libraries, high schools, and outreach sites. Linkages in the book are made to parallel research in 
geographic information science, digital library development, and computer science. The presenta-
tion of lessons learned should help guide the development of new national and regional atlases, 
and improve decision-support systems.

• Advancing discovery and understanding; promoting teaching, training and learning through inte-
gration of research and education. The book may be useful as additional content to faculty course 
materials and to graduate research. We anticipate a number of student research topics and projects 
at both the M.S./M.Sc. and Ph.D. levels that may be aided by this book.

• Benefiting society. With the release of the Pew and U.S. Ocean Commission reports as well as 
the European Union Integrated Maritime Policy there is growing public awareness of the critical 
state of our coastal zones and fisheries. The book poses informatics solutions that seek to improve 
management practices and decision-making. Mapping plays a critical role in issues of national 
sovereignty, resource management, maritime safety, and hazard assessment. 

This book is also accompanied by a dedicated website (International Coastal Atlas Network, http://
ican.science.oregonstate.edu) which includes links to mature CWAs, and is building templates for CWA 
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design, snippets of scripts and programming routines to achieve interoperability with partner atlases, 
and several other resources mainly for online GIS developments and online data providers. We hope 
that you find it useful!

Dawn J. Wright
Oregon State University, USA

Valerie Cummins
University College Cork, Ireland

Edward Dwyer
University College Cork, Ireland
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