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ABSTRACT 
 
Coastal erosion hazards and long-term shoreline change are serious coastal management issues 
along the southwest coast of Washington state and have been under intense study for many years.  
Informed decision-making concerning risks associated with coastal erosion issues and coastal 
projects must rely on analysis of the available scientific and engineering data.  Timely and 
efficient access to the best available data is often a decisive factor influencing the cost of coastal 
projects and improving the end-products of analysis.   As a result of a number of large scale 
regional coastal investigations over the past ten years, a large amount of scientific and 
engineering data is now available for this section of coastline.  The Coastal Communities of 
Southwest Washington -  a group of coastal jurisdictions located between the Mouth of the 
Columbia River and Point Grenville at the north boundary of Grays Harbor County, and 
sponsors of many of these projects - wished to make this data available and readily accessible to 
other users, in particular those involved in making management decisions in the local 
communities, and as such, initiated the development of a “Coastal Data Portal”  to provide 
efficient access to this data through the Internet.   The internet portal provides an archive and 
management system for the available coastal data. The site provides access to raw data files, 
processed data and analyses, reports and articles. The data include aerial photography, on-land 
topographic and over-water bathymetric surveys, wave, tide, current and other oceanographic 
measurements, sample analyses of surficial sediments, boring and sub-surface data, river 
hydrology, and a variety of other data types.   Users of the site can search and download data by 
specific region and data type through a hierarchical data query system.  Geospatial data can be 
viewed directly in a browser using an ArcIMS web mapping interface.  An FGDC compliant 
metadata catalogue has also been prepared for all data sets and users may search this catalogue to 
view related metadata prior to downloading the actual data. 
 
Keywords:  coastal data portal, Southwest Washington, coastal erosion hazards 
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INTRODUCTION 
 
Coastal erosion hazards and long-term shoreline 
change are serious coastal management issues along 
the southwest coast of Washington state and have 
been under intense study for many years.  Informed 
decision-making concerning risks associated with 
coastal erosion issues and coastal projects must rely 
on analysis of the available scientific and 
engineering data.  Timely and efficient access to the 
best available data is often a decisive factor 
influencing the cost of coastal projects and 
improving the end-products of analysis.    
 
The Coastal Communities of Southwest Washington 
consist of a group of coastal jurisdictions located 
between the Mouth of the Columbia River and Point 
Grenville at the north boundary of Grays Harbor 
County, a distance of approximately 120 km (Figure 
1).  The group was formed by an inter-local 
agreement among the jurisdictions to participate in, 
coordinate, and perform studies and projects related 
to coastal erosion in the region.  These include 
studies by the U.S. Army Corps of Engineers, other 
federal and state-funded agencies, coastal 
engineering consultants, and Universities - an 
example of which is the recently completed 
Southwest Washington Coastal Erosion Study, a 5-year joint project carried out by the 
Washington State Department of Ecology and the U.S. Geological Survey (Gelfenbaum and 
Kaminsky, 2002). 

Figure 1 – Southwest Washington Coastal 
Areas (United States Geological Survey, 
2003) 

 
As a result of these investigations, a large amount of scientific and engineering data is now 
available for this section of coastline.  The Coastal Communities wished to make this data 
available and readily accessible to other users, in particular those involved in making 
management decisions in the local communities, and as such, coordinated the development of a 
“Coastal Data Portal” to provide efficient access to this data through the Internet.   
 
 
SYSTEM ARCHITECTURE, DESIGN AND FUNCTIONALITY 
 
A schematic of the general system design for the Coastal Data Portal is presented in Figure 2.  
Components are described briefly below, along with screen captures of the final web pages. 
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Figure 2 - Coastal Data Portal System Design Schematic 

 
 

Coastal Information Database 
 
The Coastal Data Portal is in fact anchored by the “Coastal Information” database, which is the 
ultimate repository of coastal data that is available for search, discovery and viewing.  
Ultimately, the site will provide access to raw data files, processed data and analyses, reports and 
articles. The data will include aerial photography, on-land topographic and over-water 
bathymetric surveys, wave, tide, current and other oceanographic measurements, sample 
analyses of surficial sediments, boring and sub-surface data, river hydrology, and a variety of 
other data types1.    
 
                                                           
1 As of September 2003 only a limited amount of data was available through the portal interface.  Additional 
coordination with State and other data providers is continuing and more data is continually being added. 
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Coastal Information Homepage 
 
Access to all levels of information in the Coastal Data Portal, including the data repository, is 
through an overall Project web page – the “Coastal Communities of Southwest Washington 
Coastal Data Portal” (Figure 3).  This page is designed to provide users with a wealth of 
general level information about the various coastal data sets, agencies and related projects, but 
also to provide linkages that will allow them to seek out more detailed information through a 
“Coastal Information Search Portal” and the ability to view various data sets through a 
“General Coastal Data Viewing Portal” that allows users to view interactive web-mapping 
services (e.g., a standard browser via ArcIMS services).  The “Search” and “Viewing” portals 
will be described in more detail below.  Other linkages however include: 
 
 

 
Figure 3 - Coastal Data Portal Home Page2 
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Data Products - In addition to the data that are available through the Data Search web pages, a 
number of additional reports and products are available and will be made available here for 
download.   
 
Partners - A list of project partners and participants, including links to their web sites.  This 
includes the various counties and towns within the Coastal Communities, the State and Federal 
agencies providing the data, and the consultants involved in the Portal design. 
 
Links - Web linkages to alternative data sites and other agency or project sites related to 
Southwest Washington, coastal erosion, etc.  
 
Recent Additions - A summary of recent additions to the Data Portal 
 
Contact - Contact information for the prime consultant on the project. 
 
 
Coastal Information Search Portal 
 
The Data Search Portal functionality provides users with the ability to seek more detailed coastal 
data by performing a number of different hierarchical searches, including those by region, 
city/place, or coastal feature (Figure 4) and then by time interval, data type, data theme, 
collection type, collection agency and by keyword (Figure 5).  Keywords are tied to a number of 
things such as data type, document type, date, and/or keywords relating geography, subject area, 
etc.  This required that brief metadata (e.g., Dublin Core) was available for every information 
element in the Coastal Information Database.  This abbreviated set of metadata (including 
pointers to geospatial data, geospatial metadata, and non-spatial document types) was organized 
in a simple database using Microsoft Access.  Keyword searches for information are then 
performed against this database.   
 
The “Dynamically Generated Query Response” consists of a table that is returned to the user 
that provides brief descriptions of the “hits” from the data search (Figure 6), and hypertext links 
to either the metadata, or in some cases directly to the data itself (Figure 6 Inset A). Results from 
queries allow users to access the full metadata records (Figure 6 Inset B), from which the 
download option would also be available via standard file transfer protocols (http or ftp).  By 
making this type of simple, easy to maintain web-based application for document search and 
query available, users are able to quickly locate and obtain access to any information desired for 
distribution. 
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Figure 4 - Data Search Page.  Users Initially Search by Region, City/Place or Coastal Feature. 

 

 
Figure 5 - Secondary Data Search Page.  Users may query by Time Interval, Data Type, Data Theme,  

Collection Method, Collection Agency or by Keyword. 
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  Inset A        Inset B 
 

Figure 6 – Data Query Results Page.  Inset A – Hyperlink direct to available data file.  Can be viewed or 
downloaded as appropriate.  Inset B – Hyperlink to FGDC compliant metadata. 
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General Coastal Data Viewing Portal / Web Map Services 
 
The Coastal Data Search Portal will allow users to download many types of data and metadata to 
their local computers.  However, in many cases, it is useful for users to be able to interactively 
view and query spatial data sets within a web mapping application.  For viewing, evaluation and 
exploration of geospatial information products, the Coastal Data Portal includes a second major 
linkage off the general study page site that utilizes ESRI’s ArcIMS program, a web mapping 
application.  In this mode, users may view a selection of available geospatial data interactively 
through their web browser in presentation quality maps.  Data can be previewed, additional data 
layers can be turned on or off, and attributes can be examined.  Future functionality will allow 
users to proceed to a data download page and download the data for use in their own GIS 
systems. 
 
Figure 7 and 8 provide examples of this functionality.  In the main ArcIMS view page (Figure 7) 
(accessed via the “Geodata Viewing” link on the main portal page), the user is presented with an 
overview map in the centre portion of the browser, standard GIS zoom, pan, query and 
measurement “tools” in the left hand frame, and a list of data folders (organized initially by 
region) in the right hand frame. 
 
Users can click on the folders to open them and see what data is available.  Data is then 
“activated” by clicking the small check box and then clicking the “Map Refresh” button near the 
bottom of the right hand frame.  This then redraws the map with the data selected now visible.  
Users can then use the zoom tool to focus in on a particular area.  Figure 8 shows an example of 
this, where the user has zoomed in to a specific area and where the visible data includes the 
digital orthophotography, as well as historic shoreline position data.  
 

 
Figure 7 - ArcIMS Viewer Screen.  Provides overview map of Study Area and Available Data Sets 
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Figure 8 - ArcIMS Viewer with various data sets selected and zoomed in to a specific location. 

 
 
SUMMARY  
 
The Coastal Data Portal provides an easy and effective, modern state-of-the-art approach to the 
search and discovery of scientific and engineering data required by local agencies for making 
sound coastal management decisions.   In addition to this, there are a number of additional 
benefits to a data sharing approach of this nature: 
 
It Can be Targeted to a Wider Audience 

In addition to coastal managers and planners, there may be a number of other interest groups 
who will need and want access to this type of data.  In addition, different groups may require 
different levels of information.  A tool such as this offers considerable flexibility in this regard.  
For example, non-technical users who simply wish to learn more about coastal issues in 
Southwest Washington can visit the general web page and associated links and very quickly 
acquire the information that they need.  More advanced users, or perhaps stakeholders who have 
a keen interest in the coast, can delve more deeply into the site via data searches, download 
reports or view maps and available data of their area.  Finally, those who need to access detailed 
geospatial or imagery data (perhaps other State or Federal agencies) can examine these data or its 
metadata online and then download the data for use in their own GIS systems. 
 
It is Easily Updated 
As new information is added to the Coastal Information Database, it will be made immediately 
“discoverable” to users via the Data Search Portal application.  Only a minimal effort will be 
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required from an administration standpoint (copying data into a set directory on the project web 
server, and ensuring that any necessary metadata updates to the indexing database have been 
completed where required) to keep the server completely up to date at all times.  Web mapping 
services created for the Study will require only a minimal effort to update.  Each time a new data 
layer is staged for inclusion in the web mapping service(s) developed for the Study, a system 
administrator must simply add a few lines of ArcXML code to the service configuration file to 
reflect the new addition’s data location, style and symbology. 
 

It Will Serve As a Model for Future Data Dissemination 
Our proposed system represents a state-of-the-art approach for the sharing and dissemination of 
data of this type to a wide range of interest groups and users.  We are confident that this 
approach can serve as a model for other projects of this nature. 
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