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In Washington State cities and counties are compelled by state law to develop shoreline 

management plans for shorelines of state-wide significance. The Washington Shoreline 

Management Act requires local jurisdictions to create comprehensive plans that establish 

appropriate shoreline uses, protect environmental resources, and ensure public access to 

shorelines. The heavily populated Puget Sound in western Washington State has been a 

management priority (Fig. 1).  In 2005, Washington State’s Governor Gregoire established the 

Puget Sound Partnership to protect the second largest estuary in the U.S., with the express goal 

of “identifying significant ecosystem problems, evaluate potential solutions, and restore and 

preserve critical nearshore habitat” (Nyerges et al., 2007). As a related initiative, the Puget 

Sound Nearshore Ecosystem Restoration Project is a collaborative effort between the U.S. Corps 

of Engineers, the Washington Department of Fish and Wildlife, and other state and federal 

agencies, tribes, industries, and environmental organizations.  

 

 
Fig. 1. Location of Puget Sound in Washington State. 

http://www.cwu.edu/~csi


 

Most of these planning initiatives require involvement of the public in the decision making 

process. As a result, jurisdictions have begun to explore collaborative methods of planning 

(Koontz, 2005). Collaboration shifts power away from expert planners and government officials, 

and relies more upon community members. Most existing data related to shoreline management 

is developed by experts at government agencies (Talen, 2000). In addition to existing expert 

data, local knowledge from residents is needed to fill data gaps in large state-wide datasets and 

create data related to specific local concerns. Internet technology is increasingly being used to 

document local knowledge in a geospatial context for use in environmental planning (Carver, 

Evans, Kingston, and Turton, 2001; Cordner, 2007; Hall and Leahy, 2006; Rantanen and Kahila, 

2009). 

 

To facilitate the incorporation of local knowledge into shoreline management planning processes 

on Puget Sound, RGIS-Pacific Northwest (PN) developed, SoundMap, an internet-based public 

participatory geographic information system (PGIS). To develop the project, 1) gaps that exist in 

expert generated data related to shoreline environmental resources along the Puget Sound were 

identified through review of literature and geospatial data sources; 2) a determination was made 

as to which of these data can be collected using local knowledge; 3) a methodology and 

techniques were developed to collect these data in a spatial context over the internet with 

consistency and reliability and 4) a spatial database to contain local knowledge was developed 

for incorporation into shoreline management and planning. The PGIS is accessed through a web 

browser; data is collected via an interactive map that allows participants to digitize points or 

polygons representing different shoreline resources and attach attributes to those features.  

Map Interface 

SoundMap is comprised of three map interface components 1) an overview map that displays the 

names and locations of projects that are currently open for comment, 2) a participation map that 

the public can use to share their local knowledge by generating spatial data, and 3) a data 

exploration map. Great emphasis was placed on creating a user interface that is easy to use and 

customizable. Viewing and editing data in professional GIS software requires the use of multiple 

tools for zooming, panning, editing spatial features and table attributes, saving data, and viewing 

data layers. Novice users, which make up the majority of the intended audience for SoundMap, 

can be overwhelmed by the availability of so many tools and data layers (Krug, 2006). 

SoundMap simplifies the number of interactions that are necessary to accomplish the goal of 

informed public participation.  



 
Fig. 2. SoundMap overview map of projects available for comment. 

 

 
Fig. 3. SoundMap exploration map showing the Processes theme selected. 

Resource Education 



When arriving at the SoundMap website, users are first presented with an overview map of 

proposed projects available for public comment and exploration. A side bar on the left side of the 

map contains a statement describing the purpose of the site, instructions detailing how to 

participate, and a list of available projects (Fig. 2). Clicking on a project location or a project 

name opens a new map that focuses on the extent of the boundaries of the project (Fig. 3). On 

this map visitors can learn more about the environmental resources and ecological processes in 

the area by viewing data using three different data layer switching tools; a base map selector, a 

map theme selector, and a publicly created data layer selector. The Base Map tool allows users to 

switch base maps to a terrain model, color digital aerial photographs, or a topographic map. The 

Map Theme tool can be used to toggle between different map themes. Map themes are composed 

of several related data layers containing shoreline data created by State and Federal agencies.  

The use of map themes, as opposed to allowing users to toggle individual layers, was chosen to 

limit the complexity of the map interface. From a cartographic perspective, developing readable 

symbology for more than three or four layers that are displayed simultaneously is difficult. This 

is especially true of shoreline data because most of the features in the data layers occupy the 

same location at the edge of the shore. Using map themes avoids forcing the user to determine 

which data layers, out of a multitude, can be easily read when displayed together.  

The third tool, the Publicly Created Layers tool, is used to view resources that have been mapped 

by the public using SoundMap and will be discussed later. 

 

Participation 

 

To access the public participation map, users must sign up through a link on the exploration map 

and create a user name and password. After signing in, all of the base maps and map themes 

from the exploration map are still available, but the Publicly Created Layers tool is replaced with 

a Drawing tool that allows users to digitize locations of the resources categorized in the tool (Fig. 

4). The Drawing tool was designed to make digitizing simple for the user. Clicking a resource 

name switches the interface from navigation mode to digitizing mode and a point or polygon 

representing that resource can be digitized. Resources that are not represented by the predefined 

categories can be entered into a text box in the “other” category.  

 

After selecting a resource to map, users digitize polygons or points by clicking on the map. The 

type of feature, a point or polygon, used to represent the resource is predefined in the Drawing 

tool. Icons on each category indicate what type of feature will be used to represent the resource. 

After digitizing a feature, a dialog box appears asking the user to rate the value of the resource 

and they are given the opportunity to add additional text related to the resource being mapped 

(Fig. 5). After closing the dialog box, the feature and annotation are automatically saved to the 

database; the resource category is unselected; and the interface returns to navigation mode.  

 



Later, features and annotations can be edited or deleted by clicking on them. Clicking on a 

feature selects it; the name of its resource category is highlighted in the drawing tool; vertices 

can now be moved; and the Edit Comments and Delete tool are activated. Clicking the Edit 

Comments tool opens a dialog box showing the current comments, which can now be edited. 

When the dialog box is closed, the comments are saved. To return to the exploration map, the 

user must sign out. When a user logs in at a later time, only the features that they created will be 

visible.  

 

 

 
Fig. 4. SoundMap editing map showing a boating resource digitized around an island. 

 



 
Fig. 5. SoundMap editing map showing an annotation dialog box for a newly created feature. 

 

Data Exploration 

Visitors who are not signed in experience the map in exploration mode.  In this mode, the data 

created by participants can be viewed and explored. The resources that were available to be 

digitized in the Drawing Tool are map layers that can now be accessed using the Publicly 

Created Layers selector (Fig. 6).  These layers show all of the features created by the public for 

each resource. To view comments participants have made about resources in specific locations, a 

bounding box can be drawn around an area of interest to select features that intersect the box 

(Fig. 7). After the features are selected, a dialog box appears containing all of the comments for 

each selected feature (Fig. 8).  

Configuration 

SoundMap was developed using OpenLayers for client-side mapping, PostgreSQL/PostGIS for 

storing spatial data, Geoserver for serving spatial data as Web Map Services and Web Feature 

Services over the internet, and PHP for server-side scripting. All the software used in the 

application is open source and free. 

The types of data that are displayed and collected using SoundMap can be easily reconfigured by 

an administrator. The PostgreSQL database is used to generate much of the content on the site. 

The application can easily be adapted to new projects by editing tables in the database and 

adding new data layers to GeoServer. This makes it easy to add new projects to the overview  



 

 
Fig. 6. SoundMap exploration map showing habitat resources selected. 

 
Fig. 7. SoundMap exploration map showing features being selected with a bounding box. 

 



 
Fig. 8. SoundMap exploration map showing comments from selected features 

 

 
Fig. 9.  Example of the database table used to create the SoundMap drawing tool. 

 

 



map, rename themes, add new data layers to themes, and change the categories that can be 

mapped by the public as well as the types of features that represents them (e.g., point or polygon) 

(Fig. 9). The list of resource categories that can be mapped in the demonstration version of 

SoundMap are contained in figure 9. 

Analysis 

Data collected from the public can be analyzed and processed to create new data layers that 

identify hotspots for each resource category. To identify hotspots, the intersections of polygon 

features in each category can be summed and cluster analysis can be conducted on points to 

identify concentrations of similar resources. Content analysis of the annotation attached to the 

features in these hotspots can be conducted to gain a better understanding of the reasons these 

locations are important to the public. Responses in the “other” category can be analyzed to 

develop new categories of resources to map. The resulting datasets can be used to identify areas 

that contain resources that require further study to determine their ecological value and also to 

support or refute the validity of proposed management plans on Puget Sound shorelines. 
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