Geospatial Data Infrastructures

Chapter 13: Access to GDI and the function of visualization tools


Menno-Jan Kraak contributes this chapter, which focuses on Internet based visualization of geospatial data.

Key Points from Chapter

· Maps can provide an instant overview of relationships between geospatial objects

· Maps have many facets

· Data presentation

· Search widgets for geospatial data discovery

· Online index of datasets

· Maps are created through cartographic visualization (data to graphics) methods and techniques

· Cartography has changed; less ‘end product’ maps are created

· Digital data has changed this

· Maps can be created any time during the process as a result

· Maps are created by more than just cartographers

· Internet has created interaction and dynamic as related to maps and map data

· Demand driven approach has emerged, instead of supply driven

· Democratization of cartography: users can access geospatial data and compile their own maps

· WWW plays important role in GDI and maps

· Providers: as tools for offering products

· Maps can

· Supplement search engines:

· Popular for clearinghouses

· Often with temporal and / or keyword information

· Offer browse/preview images

· Precursor to actual, larger data end product

· Act as data indexes

· Link to other information based on position

· Data mining: organization of huge amounts of data to facilitate searching for products

· Geospatial data manipulation

· Tools should be available to view, zoom, pan, scale, transform, and rotate

· Users should know where the view is located and what the symbols mean (legend)

· WWW can facilitate multiple view/windows easily

· Issues for output maps

· What should the map communicate (quantitative, qualitative)?

· How should features be symbolized?

· Maps produced for the Internet should be well designed to attract the (potential) end user

· WWW: democratization of cartography

· Map needs changing

· Accuracy not the most important factor

· Geoinformatics people need to facilitate and provide tools for map exploration, instead of traditionally creating output maps

· Clearinghouse: aims to be a ‘geoplaza’

· National atlas: offer coherent view of physical and social aspects of a country; also another view into geospatial data

· Offers communicative maps by professionals with explanations, and users could download the data

· Maps commonly viewpoint into GDI; interactive and dynamic

· Maps are tools which stimulate visual thinking in data discovery and the problem-solving / decision making process

Analysis

This chapter focuses on a very popular topic, web-based visualization of geospatial data.  The author mentions the shift in the cartographic process, where less maps are produced as end products.  Digital data has enabled more user-defined maps, which can be created at any time.  As a result, cartographers are not the only map producers.  Also contributing to this issue is the relative ease of GIS software to use, as well as the powerful publishing mechanism via the Internet.  While the Internet and user-friendly software has certainly created some interesting and interactive, dynamic mapping applications online, this also means that maps or mapping applications are prone to poor cartographic design, as well as the potential for end-users to interpret results in the wrong way.  In one sense, the ability of anyone to produce maps for decision-making or policy reports, etc., presents the danger of the wrong information being portrayed (i.e. lying with maps).  However, enabling the ability of non-cartographers, and other domain professionals to create maps and map products can result in new theories and methods in geographic thought.  For example, a cartographer may be the best person to create a visually correct output map, but giving policy analysts and other domain professionals the power to view and analyze maps and map data allows them to put forth their domain expertise to derive results which may have more meaning to them, semantically.

The method in which maps can supplement clearinghouses and map / data indexes has already be shown within numerous applications, such as the FGDC Clearinghouse, CGDI CEONet, the Ordnance Survey’s online tool, and others.  Compared to older applications (see http://ceocat.ccrs.nrcan.gc.ca./imswww/imswelcome/plain.html), the present day applications provide intuitive navigation techniques to discover, visualize and access geospatial data and services.  These applications also provide functionality to other, new applications, which, due to lack technological functionality, would have never used such functionality in the past.  Currently, web mapping applications are emerging for finding hiking trails, resorts for hunting, fishing, canoeing, etc.

Most present-day web mapping applications satisfy the criteria provided by the author for tools which should be present (zoom, pan, etc.).

The author mentions the decreasing importance of accuracy in web mapping applications.  This can be attributed to the intended use of these applications.  Typically, such applications are geared towards simple search / browse / print functions for general users, using basic index maps as content.

At present, web mapping applications provide simple web images of data with a geographic component, which can be plotted to an output display.  From this chapter, and general community activities (OGC, ISO TC211, CGDI, FGDC, NASA, etc.), it is evident that a way forward exists for web mapping applications:

· Geoprocessing: development is needed in providing online geoprocessing and analysis services, extending the simple zoom, pan, and query type functionality.  Functions such as interpolation, multi-index overlays, kriging, image classification, and other processes typically present in a desktop analytical GIS package should be investigated and prototyped, and subsequently be produced as public specifications / standards for organizations to implement

· Feature level access: the emergence of GML as a vector data format provides much potential.  GML is closely related to Scalable Vector Graphics (SVG), and can be easily transformed into SVG, which provides actual vector information to applications, instead of common web mapping applications, which rasterize vector data to produce an image map.  This provides feature level granularity and access.  This approach has been prototyped, but due to the volume of vector data features, proves to be very slow over the Internet.  Data compression techniques or improvements in network bandwidth / connectivity may help with this issue.  This also applies to high resolution imagery data

· Critical applications: applications which provide real-world critical services must be demonstrated for web mapping to compete with desktop GIS

In conclusion, my general view is that web-mapping applications must ‘do more’.  They have proven to be functional, but next steps as per above, combined with standards-based interfaces, will help advance visualization of geospatial data over the Internet.
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