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Questions of accuracy, questions of wisdom face today’s information technology profession-
als. We're building better mousetraps, but are we using them wisely? This is but one of the
questions that conference attendees grappled with at the ‘96 AURISA (Australasian Urban
and Regional Information Systems Association } conference held in Hobart, Tasmania last
November.

Cartoonist Jock Macneish, with his ability to express complex ideas in simple images, cap-
tured a dozen themes that emerged during this unique conference. The conference offered
traditional session papers, but it introduced parallel issue sessions, which organizers dubbed
“open-space technology.” These were self-organizing sessions with a moderator, but no set
agenda. The result? More than 40 ad hoc sessions that offered up a fascinating set of issues to
ponder.

For more of Jock’s cartoons, and a full conference report filed by URISA's Ben and Sue
Niemann, see p. 69. (Cartoons reprinted with permission of Jock Macneish and AURISA)
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REFEREED

In thisissue...

Accessing GIS data via the Internet is
the topic of the first two papers. David
Coleman and John McLaughiin iden- -
tify a growing marketplace for spatial
information as a result of the growing '
influence of the Internet as a communi~
cations tool. They describe key cultural

and market influences affecting access .

to spatial information on the Internet, - -
and the effect of the Internet on infor-

mation products and institutional prac-.

tices. o
Zhong-Ren Peng and Douglas - -

- Nebert focus on issues when develOpihg :
an Internet-based spatial data access sys-

tem used by the National Geospatial

Data Clearinghouse. They discuss infor- - -

mation architecture in constructing

client-side access to distributed spatial )
data search-and-access systems on the .

Internet. g
Steve French and Xudong Jia de-
scribe a GIS model to estimate the soci-

etal impacts of infrastructure damage

from earthquakes. The model has three - |

components: a simulation model that

estimates damage, an assessment model

for impacts in terms of demographic

variables, and a repair model that gen- . |

erates a priority list of lines to be re-
paired. .

" Thomas Bruns and Max Egenhofer
review the use of advanced graphical
user interfaces to implement Map Alge-
bra concepts. The review concludes that
visual designs yield highly usable inter-
faces for GIS Map Algebra. '

Editorial Intent

The Refereed section of URISA Journal strives to share new knowledge
in the technical, social, economic, and institutional subject areas that sup-
port information systems technology. It is the intent that this section of
the Journal contain papers that are representative of URISA’s membership
and the broader information systems community. We encourage the par-
ticipation of system designers, implementors and users as well as the ed-
ucational and research community.

We hope that the refereed section will provide reliable information and
new insights resulting from experience, research and scholarship. We also
hope that this section will link academia, industry and the user commu-
nity through the sharing of critical investigations and organized knowl-
edge. To this end, we are seeking three forms of work: (1) Reports of cur-
rent research and development pertinent to the overall information
systems community; (2) systematic literature reviews of research for the
research and development community; and (3) systematic reviews of ap-
plications which explain successful systems and procedures to the overall
information systems community.

The refereed process consists of a “blind review.” After receiving a
manuscript from an author, we send it out for review to three or more
persons who have been identified as being knowledgeable in the topical
area. The name and affiliation of the author are removed from the paper
so the reviewers can give it an impartial review; likewise, the names of
the reviewers are not revealed to the author. We ask the reviewers to re-
spond to the following; (1) Is the thesis or purpose stated early and
clearly; (2) is the significance of the paper stated explicitly; (3) is the thesis
argued persuasively; (4) is the writing clear, concise, straightforward, in-
teresting, and in the active voice, where possible; (5} is the paper tied in
appropriate ways to relevant literature; {6} is the paper illustrated appro-
priately; (7) are the methods sound and appropriate to the paper; (8) are
the methods explained clearly; and (9) is the paper interesting to many
different types of URISA Journal readers?

If the manuscript is accepted and does not need revising, it is sent to
the managing editor for comments and final editing. If the manuscript
needs revision, assistance is provided by the editors. If the manuscript is
not accepted, it is returned with an explanation by the editors.

Kenneth |. Dueker
Bernard J. Niemann, Jr.
Stephen Ventura




Information Access and Network Usage in the
Emerging Spatial Information Marketplace

David J. Coleman and John D. McLaughlin

Abstract: Cultivation of an international spatial information marketplace will require a fundamental re-
assessment of the ways in which spatial data are marketed by producers, examined by potential customers, and ul-
timately delivered to the end-user. While clearly not an end in itself, the growing influence of the Internet as com-
munications tool and information source will nevertheless have a significant effect on future access practices and
customer expectations. Developing appropriate responses to new customer demands will depend on a more com-
plete understanding of network usage paradigms and a better appreciation of market developments now underway.
This paper examines such concepts against the backdrop of prevailing organizational cultures and geomatics mar-
ket influences. In addition to outlining alternative models for spatial data access now being implemented, the au-
thors examine the changes in products and institutional practices being made in response to the “Internet cul-

ture.”

e proposed development of national spatial data
infrastructures has received considerable attention
from institutional suppliers, the private sector and

user communities in the United States (Mapping Sci-
ences Committee 1993; Tosta 1994; Morrison 1994);
Canada (McLaughlin 1991) and, most recently, Europe
(Brand 1995). Evolving from earlier data sharing and
program coordination efforts, the term has come to en-
compass the sources, systems, network linkages, stan-
dards and institutional issues involved in delivering

David J. Coleman is director of the University of New
Brunswick’s Geographical Engineering Laboratory, and chair-
man of the Canadian General Standards Board Comunittee on
Geomatics. Since 1976, he has worked as a project engineer,
executive and researcher in the private and academic sectors
in Canada, the United States and Australia. He has authored
numerous papers on GIS and data communications, multipar-
ticipant GIS efforts and land information policy; his current re-
search focuses on technology management and GIS workflow
improvement in networked environments.

John D. McLaughlin has authored more than 200 papers on
land registration, cadastral systems, land information manage-
ment and spatial data infrastructure. He has been a member of
the Mapping Sciences Committee of the U.S. National Re-
search Council and the board of directors of the U.5. National
Center for Geographic Information and Analysis (NCGIA).
He is currently a director of the Path to Property Institute and
is actively engaged in re-engineering of real property registra-
tion gystems in emerging nations.

spatially-related information from many different
sources to the widest possible group of potential users.

These components of a spatial data infrastructure are
being implemented in different forms and at different
rates around the world. While a few datasets (e.g,, Digi-
tal Chart of the World) are available internationally, it
has been the particular mix of available datasets, access
mechanisms, tools and policies that have defined the
market for spatial information in a given country.

The cultivation of an international spatial information
marketplace will require a fundamental reassessment of
the ways in which spatial data are marketed by produc-
ers, examined by potential customers, and ultimately
delivered to the end-user. While clearly not an end in it-
self, the growing influence of the Internet as communi-
cations tool and information source will nevertheless
have a significant effect on future access practices and
customer expectations. Developing appropriate re-
sponses to new customer demands will depend ona
more complete understanding of network usage para-
digms and a better appreciation of market develop-
ments now underway.

This paper examines information access concepts
against the backdrop of prevailing organizational cul-
tures and geomatics market influences. In addition to
outlining alternative models for spatial data access now
being implemented, the authors examine the changes in
products and institutional practices being made in re-
sponse to the “Internet culture.”
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The Emergence of Spatial
Information Networks

Networking of spatial information systems within orga-
nizations has been discussed at length by authors from
major utilities and municipalities (e.g., Ingoldsby 1991).
Recent examples of provincial or state-wide networking
efforts can be found in Australia (Greenwell 1992) and
Canada (Forrest 1992). While the notion of distributed
spatial information networks has been discussed for
over a decade (e.g., Palmer 1984; Sedunary 1984), there
are at least three reasons why so few efforts are yet un-
derway and why those that are have just reached critical
mass within the past few years:

1. The necessary digital spatial datasets covering entire juris-
dictions or areas of interest have only become available in
packaged form or accessible on-line in this decade.

2. Easy-to-use desktop mapping / spatial data-viewing soft-
ware packages (e.g., ArcView, Maplnfo, Atlas*GIS, Mapti-
tude and others) are now widely available at low cost.

3. Recent advances in broadband communications and data-
base technology are finally resolving what were serious
technical limitations in the management and transter of
large or distributed datasets (Coleman 1994).

Also, government organizations and private companies
have only recently worked through the technical up-
grades and attitude transformations inherent in provid-
ing employees with desktop access to corporate net-
works and, more recently, the Internet. Indeed, many
organizations are still going through this process.

More than a dozen major programs in Canada
demonstrated the on-line organization and electronic
distribution of government land information across pro-
prietary networks. Early Canadian examples include
Land Information Alberta, the Manitoba Land Information
Utility and British Columbia’s LandData B.C. project.
Numerous other early examples may also be found in
the United States, the UK. and Australasia.

Such projects focused almost exclusively on provid-
ing access to secure databases across local or wide area
networks utilizing either direct LAN-interconnect ser-
vices or high-speed modems (Coleman 1994). Especially
since late 1993, however, an alternative model has
emerged to address the requirements of access, viewing
and distribution of spatial information. This approach
employs the Internet in combination with standardized
graphical user interface software designed to access
World Wide Web (WWW) sites.

These two approaches to on-line data distribution
represent far more than simply a selection of different
access mechanisms. In fact, they represent two different
“paradigms” of network usage, which may ultimately
influence the policies and attitudes of both the data sup-
plier and the customers.

URISA Journal | Coleman and McLaughlin

Paradigms of Network Usage

End-users and managers working in networked envi-
ronments tend to be most familiar with one of the three

following “paradigms” of network usage (Coleman and
McLaughlin 1994):

1. The Corporate Network Model—This model links together
users on a single LAN, between LANs within a single
building or between offices across a single, world-wide or-
ganization using a proprietary corporate network. Early
proponents of the corporate networking model included
government agencies, airlines, computer manufacturers,
large financial institutions and multi-national organiza-
tions. Keeping the network closed to outsiders helped
maintain strong control over access to corporate systems,
continuing availability of service and predictable operat-
ing costs.

2. The Bulletin Board | On-line Services Model—This model
links users via telephone modem to larger centralized in-
formation services like CompuServe, Prodigy and Amer-
ica Online. Monthly charges for such services typically in-
clude a flat subscription fee plus a pro rafa time-based
connection fee plus additional incremental charges for spe-
cial products and services. To date, relatively few organi-
zations have made use of these major commercial on-line
services for the delivery of their spatial information. How-
ever, through the late 1980s and early 1990s, some private
offerings (e.g., the ImageNet™ service) and government
programs (e.g., Alberta Land Information Network) did
move to set up their own dial-in services which were sup-
ported on a subscription basis.

3. The Internet Model—The Internet is a collection of inter-
connected campus, local, provincial, national and corpo-
rate networks in more than 150 countries. Originally de-
signed to connect researchers in university, government
and industrial defense establishments, the Internet is now
estimated to service more than 20 million users through a
loose collection of more than 5000 registered networks.
More than half of these networks are now commercial.
(Reinhardt 1994; Thoen 1996).

Accelerating World Wide Web popularity has caused
much of the current interest in the Internet as a means of
distributing spatial data. Over 145,000 Web sites have
appeared since its introduction in 1993, and this growth
is continuing to rise monthly (Webcrawler Survey 1996).
Used in combination with modern “browsing” software
possessing much-improved graphical user interfaces
(such as Mosaic™ and, since 1994, Netscape™), the Web
has emerged as a potentially useful tool for the distribu-
tion of spatial information.

In contrast to commercial service which charge pro
rata fees based on connect times or data traffic, large in-
stitutional users of the Internet have traditionally been
charged a single flat connection charge for monthly or
annual use. Farly commercial Internet providers in the
United States continued this approach with flat monthly



fees being charged to individual as well as institutional
customers. Later, Internet service providers with a back-
ground in traditional telecommunications businesses be-
gan offering a combined rate structure similar to that de-
signed for commercial on-line information services.
Most recently, North American connect fee structures
seem to be shifting back towards flat monthly fees, but
which may increase through a series of categories de-
pending on usage.

Discussion

The “Corporate Network” model is often the first usage
paradigm encountered by office workers—particularly
those from large organizations—and usually offers the
security of a tightly controlled, well-tuned network.
These networks focus on internal resources and users
and—since the total capital and operating costs are ab-
sorbed into corporate overhead—individual users are
encouraged to make wide and efficient use of the net-
work and its resources. Under such conditions, shared
access to corporate resources and innovative new ap-
proaches to collaborative production using “group-
ware” tools like Lotus Notes™ are now being investi-
gated (Coleman 1995; Coleman and Brooks 1995).
Pioneering attempts at the distribution of digital map-
ping and land information within a government depart-
ment or major corporation at a single location have usu-
ally employed this first paradigm.

The “On-line Services” model has provided millions
of individual and small-business users with access to in-
formation resources previously available only to major
corporations. Service managers are selective about the
content contained within component datasets and dis-
cussion groups, and access to certain documents or
value-added services may be available only at extra cost.
Easy-to-use graphical user interfaces have been devel-
oped to help users make more effective use of their time
by speeding the connection process, directing users to
specific services within the system, and downloading e-
mail and other specified files. Most packages even allow
the programming of automatic log-in and downloading
activities after midnight to take advantage of cheaper
rates.

The “Internet” usage model evolved in a very differ-
ent manner. Since the annual cost of the service was
fixed and absorbed into the organization’s overhead,
users were encouraged to make full and wide use of In-
ternet functions. In fact, commercial and public domain
software packages developed to support Internet appli-
cations actually encourage wide-ranging visits to differ-
ent sites on the net with little regard for either time spent

10

or data transferred during a session. The baseline values
defining the Internet culture which have crystallized
since 1985 emphasize free speech and the enthusiastic
sharing of data, software tools and (especially) opinions
at no cost {Deutsch 1994; Sproull and Kiesler 1991).

There is already evidence that these three paradigms
are starting to converge. On-line services like Com-
puserve and America Online now offer tighter integra-
tion with Internet-based services. Firms like Netscape
Communications and OpenText are developing new
markets by offering their client browser, server and in-
dexing software for “intra- networking” applications
which enable platform-independent indexing and re-
trieval of information resources across internal corporate
networks (Ziegler 1995; Sprout, 1995). Finally, the in-
creasing commercialization of the World Wide Web is al-
ready changing the nature of content policies, service
priorities and unfettered access to information among
different service providers and sub-groups within the
larger Internet community (Spar and Bussgang 1996;
Armstrong and Hagel 1996).

The Role of an Evolving Internet

Directions of Internet Model

Through 1995, most GlS-related Web home pages con-
tained marketing or technical information describing
hardware and software products, GIS projects or pro-
grams, institutional or educational initiatives and re-
search efforts. However, a growing number of organiza-
tions are beginning to focus on applications related to
the distribution of spatial and attribute data. From an
analysis of more than 25 such home pages (Dawe 1996),
one can break down such usage into four overlapping
categories:

1. Advertising—These Web home pages use the Internet
strictly for advertising data products, These are composed
of samples of products with no analysis capabilities.

2. Data Distribution —These sites are designed primarily for
the distribution of spatial information. They allow the user
to search for specific information and use public domain
software in their design.

3. Custom Map Creation and Viewing—These represent the re-
sults of special-purpose development projects aimed at the
composition, display and downloading of user-defined
custom map products. They may or may not involve the
use of a GIS package running in the background. Currently
limited in terms of the extent and variety of data coverage,
they nevertheless represent an exciting development in
providing “just-in-time” mapping to the general public.

4, GIS/Internet Integration Projects—Designed by vendors or
major users of commercial GIS packages, these sites repre-
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sent the results of integrating a limited amount of front-
end query capabilities (supported through standard Inter-
net interfaces and protocols) with the capabilities of DBMS
and GIS software packages residing in the background.
User-defined queries are translated into corresponding
SQL commands and passed to the “back-end” GIS data-
base for handling. The resulting response is passed back
through the gateway to the user and, in the case of map-
based responses, the resulting map is translated into a
graphics or bit-map format suitable for fast transmission
and viewing across the Internet.

A list of the URL addresses for examples of such data
distribution and map server sites is inciuded in Table 1.
Table 2 classifies a number of such sites into the three
categories described in this section.

With the growing interest over the past three years in
on-line spatial data distribution (e.g., Plewe 1994, Cross-
ley 1994; and Nebert 1995), the Web has clearly come
into its own as a leading environment for data search-
ing, browsing and retrieval. Others, including Thoen
(1995) and Plewe (1996), have begun examining the pos-

TABLE1 Examples of Internet-based spatial data and software providers

(Note: These URL's are only current to 30/06/96)

Uniform Resource Locator (URL)

Organization

() http://ellesmere.ccm.emr.ca/naismap/ naismap.html
) http://www.erin.gov.au/cgi-bin/ spatial_interface
() http://www.proximus.com/lycos/

(4 http://tiger.census.gov/

(5) http://www.nwifws.gov/maps_waishtml

(6) hitp://www.regis.berkeley.edu/grasslinks/ index.html

(7) http:/ /nris.msl.mt.gov/gis/mtmaps html
(8) http:/ /nsdi.usgs.gov/nsdi/

©) http:/ /www.esticom/products/arcdata/ arcdata.htmi

(10) http://map.bigbook.com/cgi-bin/navigator_map
(11} http://www state.me.us/ogis/cat.htm
(12) http:// usdac2.rutgers.edu/ usdactxt.himl

(13) http://www-bprc.mps.ohio-state.edu/xearth/ xearth.html

(14) http://sunl.cr.usgs.gov/eros-homehtmi

(15) http:/ /www.lib.utexasedu/Libs/PCL/ txdot /txdot
GRAPHIC html

(16) http://epawww.ciesin.org/arc/map-home htral
(17) http:/ /www.whitepages.com.au/

(18) http:// harp.gsfc.nasa.gov /ims-bin/pub/imswelcome

{19) http://www.linnet.ca/

20) http://www.xerox.com /map

{21) http://www.delorme.com

(22) http://geovax.ed.acuk/pexe/dp

(23) http://wwwlib.virginia.edu/gic/ vatlas.html
(24) http://www.mapblast.com/

(25) http://www.geosys.com/

(26) http://www argusmap.com/

(27) hitp://www.pythia.com/

(28) http://www coresw.com/

(29) http://cis.universal.ca:3080/ index html
(30) http://www lii.crlgov.be.ca/

(31) http://www.essential.org/gis/gishtml
(32) http://www.fgdc.gov

National Atlas Information (NAIS)

Environmental Resources Information Network (ERIN)
Lycos Road Map Service

U.S Bureau of Census (TIGER)

US. Fish and Wildlife Service (FWS)

University of California and Berkley (GRASSLinks)
Montana Natural Resources (MNS)

U S. Geological Survey (NSDI)

Environmental Systems Research Institute

Bigbook Maps

Maine Office of GIS

USDAC GeoLens Project

Xearth Viewer

U.8.G.S. EROS Data Center

Texas Transportation

Great Lakes Map Server
Australia White Pages

Earth Observing System Data Information System
(EOSDIS)

Linnet Geomatics Inc.

Xerox Parc Map Viewer (XEROX)

DeLorme Mapping Corp.

University of Edinburgh WWW /GIS Integration Project
Virginia Digital Map Library

Vicinity Corporation

Geosystems Global Corporation (Mapquest Viewer)
Argus Map Corporation (Argus Map Viewer)
Pythia Corporation {Carta Map Viewer)

Core Software Inc. {Imagenet Service)

CARIS Internet Server

LandData B.C.

Essential Information Inc.

US. Federal Geographic Data Comunittee
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