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1 Introduction

This Unit introduces trainees to the basics of Internet cartography, including the benefits that can be realised by communities using existing online maps, and ways that online maps can be used, such as for promoting territories or documenting patterns of land use. Trainees will be familiarised with the background of the underlying technologies and the use of Web-based mapping. 
Online mapping tools, such as Google Maps, Google Earth, Google SketchUp, Wikimapia, NASA World Wind, Picasa Web Albums and YouTube will be reviewed and a brief demonstration of how these tools might be used will be presented. Examples will be shown of how these technologies are presently being used (e.g. mapping mashups) and trainees will address why map makers may wish to employ Web-based tools.     
2 The GeoWeb  

A new golden age of cartography has suddenly dawned, everywhere. We can all be map makers now, navigating across a landscape of ideas that the cartographers of the past could never have imagined. 

 Macintyre, 2008  

Today, more information and services are available on the Internet than ever before. Once a tool that was largely unavailable to the general public, the Internet today is much more accessible to communities and individual users all over the world. Not only has the scale of usage increased, but the way that the Internet is being used has also changed considerably since its early days. 
Among these changes is the evolution of what has been termed the”Geospatial Web” (or GeoWeb), which represents the fusion of geography and map making with other forms of digital media that represent information and knowledge. With the emergence of the GeoWeb, any Internet user now is able to share content, such as personal blogs, photographs or videos, and situate this information on a map so that people can see where the event or information is located in the real world.

This Unit provides an introduction to Internet-based mapping and explores using the tools of the GeoWeb for the purposes of participatory development. It explores the capabilities of the GeoWeb, including some of the associated benefits, and provides an introduction to some of the online mapping tools that are available. 
3 Web 2.0

The Geospatial Web is one component of what has been termed the “Web 2.0”. The Web 2.0 refers to what many perceive to be a second generation, or evolution, of the Internet in which it has become more interactive, allowing users to contribute their own content more easily, communicate and collaborate with one another and draw upon Web-based applications for a variety of needs, such as sharing or displaying files or receiving updates of relevant and interesting information using RSS feeds. 
The Web 2.0 differs from earlier models of the Internet, in which most users would generally use the Web to retrieve information, seldom contributing content of their own. Some examples of Web 2.0 technologies include: 

· blogs;  
· wikis; 
· photo management and sharing applications (e.g. Flickr, Picasa Web Albums);
· social networking sites (e.g. My Space, Facebook);
· video-sharing applications (e.g. YouTube). 

4 using the Internet to enhance community participation

The Internet increasingly is being used to enhance community capacity by bringing citizens together via online forums. Especially when working with dispersed communities and stakeholders, the Internet, and in particular new Web 2.0 applications, has the capacity to bring together citizens who share cultural characteristics and/or areas of origin. This can be useful when attempting to revitalise traditional knowledge and practices, establish rights to territories or traditional land use practices that may have been interrupted and for many other potential uses. The Internet can help overcome geographic barriers and enable community members to meet remotely, establish a dialogue and communicate their digital information to an international audience of Internet users.

While Internet-based mapping tools are recognised as having a number of risks and limitations (this is discussed in Unit 3 of this Module), they are being increasingly credited with allowing enhanced participation from community members in digital participatory mapping initiatives (and particularly GIS). 
5 Why Internet-Based Mapping?  

There are a number of benefits associated with developing a participatory Internet-based map. Among other things, Internet-based maps can incorporate and geolocate different media (e.g. video and photographic information). Information presented in this way can clarify issues by using the spoken word and visual images, help overcome limitations of having to write materials and make the mapping material more immersive and interesting to community members and outsiders. Furthermore, the community, by using the Internet, can reach a broad international audience that was inaccessible in the past. 
When compared to traditional Web-based GIS, the GeoWeb is making digital cartography more accessible and suitable for participatory mapping projects. This is because of four principal reasons: 

· ease of use; 

· low cost; 

· ability to represent information in a multimedia format; 

· open access to base map data.
Ease of use:  Emerging GeoWeb applications are easier to understand and use than digital mapping tools used in the past (assuming that the users have rudimentary computer skills). Since the target users of these tools are community map makers rather than GIS technicians, the tools are inherently more accessible. The map-making process can become more democratic and more community members are able to get involved. 

Cost:  Cost has been a major constraint to communities using traditional Web-based mapping tools (particularly GIS) for participatory map making. However, many GeoWeb mapping applications that might be used in a participatory mapping initiative are available today online for free. Also, because the map it easier to use, community members are more likely to be able to maintain the map themselves. Therefore, it is no longer necessary to spend large sums of money hiring professionals to develop the website framework and house the data.
Representation:  Representation of data refers not only to spatial accuracy, but also to how local spatial knowledge is depicted so that it is meaningful to community members and aligned with their knowledge systems and transferral mechanisms. 
One benefit of using Web-based mapping tools is that many types of digital data (e.g. videos, sound files, photographs or text) can be integrated into and made available through the map interface. This might be a more effective means of communicating knowledge that helps the audience have a clearer idea of information or issues associated with a particular point in space. 

Access to data:  Accessing certain types of data has become easier. Base maps, such as topographic maps or satellite images, are now freely available through GeoWeb applications for many regions around the world. Accessing items, such as government documents or census data, is often simpler and these items are increasingly being stored online for fast and easy retrieval. 
6 geoWeb capabilities

The GeoWeb can be used to:

· draw geographic features directly on the map. This includes adding points, lines or polygons;   
· organise and display geotagged content, such as photos and videos. This may also include features that allow community members or other contributors to comment on, modify and share content.

6.1 Creating and Modifying Virtual Content

Different tools exist on the Internet for creating, editing and storing content that communities may wish to map. The tools that are used will depend upon the needs and desires of community members. Communities working with Web-based tools will need to determine: 

· which features they would like to map;
· what kind of content will be accepted for integration into the map;
· who should edit the map and to what degree;
· what will be done with the end product and where it will be displayed.
6.2 Mashup

The term “mashup” refers to the process of combining information from multiple Web-based applications to create a new product. An example of a mashup would be taking photos stored in an online Web application (such as Picasa Web Albums or Flikr) and integrating them, along with any data that may have been attributed to them, into an online map. Data are integrated into the mapping application by defining points, lines or polygons and associating the information with these place holders.  

Mashups can be used to link community information, stories, narratives, issues and events in the form of videos, blogs and photos to a specific geographic location. 
(See M13U02 Exercise, “Creating a Google Map”)  
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A Google mashup depicting parking and transportation infrastructure on a university campus.
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Points in the mashup are clickable and display information that has been attached, such as photos.

7 GEOWeb applications  

In order to better understand the capabilities of the Geospatial Web, it is important to be familiar with some of the more popular applications. The applications that are mentioned here are not an exhaustive list; communities likely will be able to find other Web-based tools that they may wish to employ to meet their specific needs. Choosing tools is more complex because these technologies are changing at a rapid pace. Products available today include:  

· Google Maps 

· Google Earth  

· Google SketchUp  

· Wikimapia  

· NASA World Wind 

· Picasa Web Albums  
· YouTube

7.1 Google Maps 

Google Maps (http://maps.google.com/) is a Web-based application that was originally designed primarily to allow users to search for geographic points and features and plan routes between locations. However, with the addition of a “My Maps” feature, users now are able to create data layers and share them with one another. Users are able to link to Web-based data storage tools, such as Picasa Web Albums or YouTube, and attribute a spatial location to information that they have stored on these websites. Users can choose if they would like the maps they create to be public or private.

Google Maps can be used in conjunction with Google Earth (which is discussed below) and any maps that are created using Google Maps can be viewed in Google Earth. 
(See M13U01 Exercises, “Creating a G-Mail Account” and “Introduction to Google ‘My Maps’”)  
7.2 Google Earth

Google Earth (http://earth.google.com/) is a program that can be downloaded. It displays a virtual globe that is comprised of satellite imagery. While images displayed in Google Earth are generally two-dimensional, there are a number of areas in which three-dimensional imagery is also available. The resolution of the images varies, with higher populated or frequently visited areas generally appearing at a higher resolution. 
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A view of Victoria Falls using Google Earth

A number of data layers are included with Google Earth, such as roads, places of interest, weather information and photos and videos sent in by users. Users are also able to create and save points to which they can attach information using a kind of file called a “.kml file”. These kinds of files are used to save the information that map makers add to Google Earth and also allow users to display information in Google Earth that was created using other programs. For example, some GIS programs now allow users to save data as .kml files which subsequently can be viewed in Google Earth.  
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New data layers that are created in Google Earth, which can include such items as polygons separating regions or points of interest, can be saved as .kml files.

(See M13U01 Exercise, “Introduction to Google Earth”)

7.3 Google SketchUp

Google SketchUp (http://sketchup.google.com/) is software that allows users to create three-dimensional models of features such as buildings, parks or furniture. These models can be integrated with Google Earth by associating them with a geographic location and then saving them as a .kml file. Google SketchUp is particularly useful for adding features that do not appear clearly within Google Maps or Google Earth, but that would be of interest to the map-making community. It is also a useful tool for modelling proposed features, such as a community centre or fire hall, that do not yet exist. 

7.4 Wikimapia

Wikimapia (http://wikimapia.org/) is an online map that users are able to edit. Wikimapia allows users to contribute textual information, including links to other websites, to geographic locations which are broken down into a series of boxes. Users are responsible for creating the boxes that represent various places. Presently, Wikimapia stores and displays information associated with locations all around the world. 
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This is a Wikimapia image of Nairobi, Kenya. Each box is clickable and contains information about the locations depicted.
7.5 NASA World Wind
Similar to Google Earth, NASA World Wind (http://worldwind.arc.nasa.gov/) is a viewer that can be used to zoom in to various features of Earth’s surface. In addition to being able to view Earth’s surface, users can also view the moon, Venus, Mars, Neptune and the stars and galaxies of the night sky. NASA World Wind is open-source software. Data that are available in NASA World Wind can be extracted and used in other mapping applications. 
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The Earth, as displayed through Nasa World Wind.

7.6 Picasa Web Albums

Picasa Web Albums (http://www.picasaWeb.google.com) is an online photo-sharing application that allows users to create and organise photo albums. Picasa Web Albums can be used in conjunction with Web-based mapping tools, such as Google Maps, by linking photos stored in albums with geographic locations and displaying these through the mapping applications. Users are able to spatialise their photos directly through Picasa Web Albums by selecting a photo location which will be displayed alongside the photograph.  
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Picasa Web Albums allows users to tag a photo location for each photograph.

(See M13U01 Exercises, “Creating a G-Mail Account” and “Introduction to Picasa Web Albums”)

7.7 YouTube

YouTube (http://www.youtube.com) is an online video-sharing community. Users can upload videos that they have created and share videos with other users. Also, users can comment on videos that are being displayed. Videos that have been added to YouTube can be embedded in maps created using Web-based mapping applications. 
(See M13U01 Exercises, “Creating a G-Mail Account” and “Introduction to You Tube”)  
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