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GIS, Geography, and NCGIA: Response to Jerome Dobson*

Changing Visions

H: 1983, when Jerome Dobson’s vision of an
“automated geography” appeared in the
pages of this journal (Dobson 1983), the IBM
PC was two years old. We wrote out our pa-
pers longhand and gave them to secretaries to
type. We computed on mainframes, stored
data on cards and tape, and communicated
with our colleagues by mail, or occasionally by
phone. A software product called ARC/INFO
had recently appeared and was attracting inter-
est among those resource management agen-
cies that could afford the $300,000 price tag
for appropriate hardware. Dobson rightly ar-
gued in his 1984 pre-proposal to NSF that a
center dedicated to providing access to hard-
ware, software, and data could be of enormous
benefit to geographers and others concerned
with the analysis of spatial data (see Dobson
1993).

But dmes have changed, and it would be
wrong to argue that the objectives and mission
of the National Center for Geographic Infor-
mation and Analysis (NCGIA) should not
change with them. Since 1983, the speed of the
personal computing workstation has consis-
tently doubled every year, while remaining
roughly constant or even dropping in price.
‘The $5,000 personal computer of 1983 had no
hard disk and could process less than a million
instructions per second; the $5,000 workstation
of 1993 has a hard disk capacity of hundreds of
megabytes and a speed in excess of that of the
$300,000 mainframe of 1983. GIS products
have grown much more powerful, and the GIS
marketplace has become more competitive.
Low-cost educational products are available,
such as the excellent IDRISI from Clark Uni-
versity; and GRASS, the Army Corps of Engi-
neers GIS now widely used for environmental
management and modeling, is available free
over the electronic mail network, Internet.

The past 10 years have also seen enormous
advances in the accessibility of spadal data,
thanks in no small degree to continuing sup-
port for the U.S. federal policy of distributing

public data at the cost of reproduction. CD-
ROM is eminently suited as a distribution me-
dium for geographical data because of its sta-
bility and cheapness, and agencies such as the
National Oceanic and Atmospheric Admini-
stration (NOAA), the U.S. Geological Survey
(USGS), and the Army Corps of Engineers are
making increasing use of this medium for spa-
tial data. In September 1992, the Defense Map-
ping Agency began distribution of the Digital
Chart of the World (DCW), a global database
created from the 1:1,000,000 Operational
Navigational Charts.

Even though a CD-ROM dataset can be pro-
duced for less than $10 a copy, it requires an
investment of $500 to $1,000 in a reader and
the use of mail for distribution. Internet is
likely to have a much more significant impact
in the long run because of its support for the
electronic distwibuton of data at zero cost.
Anonymous file transfer protocol (ftp) allows
users to obtain data from other sites over the
network and is now widely used in the research
community for distributing data. NCGIA
maintains the Internet node “ncgia.ucsb.edu”
for distribudon of many of its reports by
anonymous {tp and has also made substandal
data sets available where appropriate. The
EROS Data Center of USGS is hoping to dis-
tribute much of its spatial data over Internet,
using a client-server approach code-named
GLIS that allows the remote user to explore a
catalog of available data sets geographically. A
similar development is under way at the Na-
tional Aeronautics and Space Administration
(NASA) for the distributdon of imagery and
other NASA data. Wide Area Information
Service (WAIS) is another Internet-based cli-
ent-server system for remote access to data-
bases and supports graphic interactdon within
its standard protocol.

Internet’s impact on data distribution is
matched by the dramatic effect it is having on
cominunication among scholars. Our ability to
communicate with colleagues is no longer lim-
ited by cost or distance, or time, and list servers
such as GIS-L (@ GIS list server supported

*This paper reflects the opinions of the authors and not necessarily those of other NCGIA members and associates. NCGIA is supported by

field

the National Science Foundation, grant SES 88-10917. Barbara But

provided valuable on an eatlier draft.

Professional Onoquuran 45(2) 1993, pages 216-220 © Copyright 1993 by Association of American Geographers

Published by Blackwel

Publishers, 238 Main Street, Cambridge, MA 02142, and 108 Cowley Road, Oxford, OX4 1JF, UK,

from NCGIA Buffalo) have radically altered
the sociology of science by allowing frequent,
rapid, and informal communication between
scientsts at zero cost.

Even by late 1987, when our NCGIA pro-
posal was written, it was clear that the vision of
a center providing access to hardware, soft-
ware, and data over a network was no longer
as appropriate. The idea that “for the sake of
efficiency, the NCGIA should maintain a col-
lecton of the databases most commonly re-
quired by large numbers of geographers”
(Dobson 1993, 209) no longer made sense
given the explosion of spatial data that had
occurred in the 1980s and the vast improve-
ments being made in its accessibility. So al-
though NSF’s solicitation identified a hard-
ware, software, and data “central clearing-
house” as one possible function of the center,
the UC Santa Barbara/SUNY Buffalo/Univer-
sity of Maine consortium chose to downplay
this particular aspect of the center’s outreach
in the winning proposal. On the other hand,
transfer of technology was and is central to
NCGIA’s mission. From the start of funding
in 1988 to October 1991, NCGIA published
346 papers and 12 books, 70 NCGIA Techni-
cal Papers, and three newsletters, invited over
250 participants to its Specialist Meetings, in-
teracted with most GIS vendors, and was
influential in the development of many GIS
products.

But Dobson’s main empbhasis is on interac-
tion between NCGIA and the community of
academic geographers, and on how a center can
serve the needs of that community in particular
(Dobson 1993). NSF solicited a multidiscipli-
nary center that would promote the use of GIS
and GIS-based analysis throughout the sci-
ences, research and develop new methods and
techniques for the GIS vendor community, and
provide conceptual and theoretical leadership
to all users of GIS, irrespective of discipline.
Much of NCGIA's research goes on in the
Department of Surveying Engineering at the
University of Maine, and in other departments
at all three NCGIA sites. But while academic
geography is only one of the communities
NCGIA was asked to serve, it is clearly the
most important from a philosophical and
methodological viewpoint, and this is reflected
in the fact that the Geography and Regional
Science program acts as the home of NCGIA
at NSF. Moreover, promotion of GIS and GIS-
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based analysis across the sciences is clearly in
the long-term interests of geography. Finally,
the context provided by Dobson’s paper (Dob-
son 1993) compels us to take a geographic per-
spective in this response.

Over the past four years, NCGIA has devel-
oped a set of teaching materials in GIS (the
“Core Curriculum in GIS”; Goodchild and
Kemp 1990) and distributed them to over
1,000 universites, agencies, and companies
worldwide. Several other volumes of lab mate-
rials are also designed to help departments
strengthen their GIS offerings (Dodson 1991;
Dodson et al. 1991; Veregin 1991). We have
also completed a set of six case studies of GIS
labs to provide templates for departments seek-
ing to develop and maintain GIS teaching en-
vironments (Palladino and Kemp 1991). In all
of these, the focus is largely, but not exclusively,
on the needs of academic geography and on
helping departments to make cases to their own
administrations, or other funding agencies such
as NSF’s ILI program, to support GIS. In es-
sence, our objectives have been the same as
Dobson’s in 1983-1984, but we feel that our
approach has been the appropriate one for the
context of 1988-1992.

The cooperative agreement that funds
NCGIA will expire in November 1993, and at
the time of this writing NSF had not reached
a decision on the center’s application for re-
newal through 1996. But whatever form the
center takes in the future, input from the aca-
demic geography community on NCGIA’s ac-
tivides and plans will continue to be essendal
to its success. Dobson is correct in arguing that
such input and debate is cridcal if NCGIA is
to be a national center for geography rather
than a national center for GIS.

Geography and GIS

Is NCGIA a center for GIS or geography?
Debate seems pointless when both terms are
poorly defined. Certainly GIS is a potendally
useful tool for many kinds of geography, span-
ning all four of Pattison’s traditions (Mark and
Dickinson 1991). But the idea that GIS is a
tool, however valuable, for automating geo-
graphical practice seems to sell it short for two
reasons. First, much recent research in human
geography has focused not so much on analysis
and modeling as on the social context within

which these are embedded, and has argued that
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research without context is incomplete and
even futile, Why has GIS been embraced so
completely within such federal agencies as the
U.S. Environmental Protection Agency (EPA)
or the U.S. Forest Service, or by state and local
governments? Who does GIS tend to em-
power, and what are the implicatons of its
adoption for surveillance and privacy? Geogra-
phers are only just beginning to discuss these
issues, which are a vital part of the interface
between geography and GIS (Smith 1992).

Second, tools have a way of impacting prac-
tice in unforeseen ways. For the first two dec-
ades of its use in scientific research, the com-
puter was seen largely as a calculating device.
More recendy it has had a profound impact on
the way data are collected, managed, and dis-
tributed. We are now seeing a fascinating trend
away from mathematically based models writ-
ten in Fortran and C to object-oriented models
constructed visually with graphic icons. Visu-
alizaton and simuladon are becoming more
and more significant as paradigms for research
on complex systems. Finally, the cognitive is-
sues of spatial reasoning will become increas-
ingly important as GIS tries to bridge the gap
between scientific modeling and policy formu-
lation. In all of these areas, powerful new tools
are provoking new thoughts that go far beyond
the objectives of the toolmaker.

We believe that it is entrely proper that
NCGIA concentrate on Dobson’s “theory,
methods, models, and techniques required to
conduct geographic research and analysis.” By
developing better tools within the context of
geography, and by examining the power of
those tools to stimulate and provoke, we think
that NCGIA best serves the long term interests
of the discipline. Substantive geographic re-
search on specific landscapes and humanity’s
interactions with them is best done by special-
ists with specific, detailed knowledge of those
landscapes or interactions, and with access to
the most appropriate tools.

Whatever they mean individually, GIS and
geography are clearly tightly intertwined in an
intellectual sense, and we find Dobson’s at-
tempts to distinguish them (items 1 through 4
versus item 5) artificial (Dobson 1993, 210).
Geography is firmly in the intellectual driving
seat of GIS. We can imagine “advances in GIS
alone” being made by computer scientists, but
not by geographers or a mulddisciplinary cen-

ter focused on geography, and we cannot un-
derstand why Dobson raises the specter of
“clerks handling data for the ecologists, politi-
cal scientists, economists. . . .” Of all the disci-
plines involved in GIS, surely geographers are
the least likely to accept the role of spatial data
clerks? Shouldn’t a discipline that focuses on
space see GIS, and the interest in GIS in other
disciplines, as an opportunity to extend its
influence and strengthen its intellectual core?

The people who promoted NCGIA within
NSF and the broader community, and those
who have contributed to it over its first four
years of operation, have had to find appropriate
balances between several pairs of potentially
conflicting objectives. One, the balance be-
tween substantive research in, say, regional ge-
ography, and the development of theory, meth-
ods, and tools to support such research generi-
cally, has already been discussed. Another is the
conflict between the needs of academic geog-
raphy, for better access to GIS, with the need
to promote GIS, and thus geography, to other
sciences.

But ultimately the justification for the center
does not lie in these arguments, however care-
fully they are balanced, but in the case that can
be made for a center rather than a collection of
independent, individual research efforts—not
in whether there should be a center for this, or
a center for that, but in whether there should
be a center at all. Only a center can be Dob-
son’s “institutional symbol of geography,”
“helping to identify geography as the core dis-
cipline of GIS methodology and research.” A
center can open communication with vendors
of GIS software and have an impact on soft-
ware development. It can act as a focus for
academic interest in GIS and promote aca-
demic interests within the GIS community. We
hope we have been modestly successful at do-
ing this over the past four years, and that
NCGIA has justified the work that Dobson and
others devoted to its establishment. But
NCGIA needs to continue to justify invest-
ment, and we need the help of the geography
community in determining how to optimize
return.

Where Next?

We have argued that the vision of NCGIA did
indeed change, and appropriately, in the years

following Dobson’s 1983 article and pre-pro-
posal in 1983-1984. GIS continues to change
rapidly, and visions should continue to evolve.
What is the appropriate vision for NCGIA
from the perspective of 1993, or more spe-
cifically, what aspects of that vision are relevant
to the issues raised by Dobson?

First, the proposal for renewal of NCGIA
submitted to NSF in November 1991 contains
a significant change in the center’s mission
statement. In 1987 we followed the NSF solici-
taton in proposing a center for the advance-
ment of “geographic analysis utilizing GIS”
and maintained the GIS/GIA acronym
throughout to discourage the labeling of
NCGIA as a “center for GIS alone.” The 1991
mission refers simply to “advanced geographic
research,” reflecting our feeling that GIS and
geography are now both intellectually and
practically intertwined. ’

Second, we have reached the point in 1993
where most geography departments now sup-
port and teach some form of GIS, and GIS is
part of the education of most geography stu-
dents. While there will always be a need for
newer workstations and more staff, there are
other ways in which we can further the inter-
ests of geography that may have more lasting
impact. One is in promoting the notion that
GIS is now a campuswide issue, and thus
should have access to campuswide support and
resources. On many campuses there is now
active interest in GIS not only in geography
but also in civil engineering, anthropology,
ecology, geology, sociology, political science,
and a range of disciplines with interests in spa-
tally distributed phenomena. It is time to de-
velop institutional strategies for GIS, covering
cutriculum, laboratory space, and equipment.

Third, we need to develop GIS as a compo-
nent of the secondary school curriculum. GIS
has a role as a teaching tool for environmental
and social science as well as for geography and
should be taught as an increasingly important
feature of everyday life. It is also an attractive
way of interesting students in geography and
more generally in the importance of spatal
thinking. In the next few years we hope that
NCGIA will be working with the Geographical
Alliances, NCGE, and other groups to develop
ideas and materials for GIS in the secondary
school curriculum. In the long run, we think
that GIS can have a highly beneficial impact on
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the teaching of secondary school geography,
and, in turn, on the preparation of students for
university geography.

Fourth, as GIS continues to become more
central to geography, we would like the disci-
pline to have a stronger role in defining
NCGIA’s research agenda. The areas of re-
search identified in 1987 were devised by the
consortium in a competitive setting, and not
widely debated. Since then, the process of
defining new research initiatives for the center
has become progressively more open, and in
June 1992 the center adopted a new process
that includes comprehensive external input and
review. We hope this will help to make the
center more responsive to the needs of geog-
raphy by providing a mechanism for the debate
that is central to Dobson’s paper. &

Michael F. Goodchild

National Center for Geographic
Information and Analysis

University of California, Santa Barbara

David M. Mark

National Center for Geographic
Information and Analysis

State University of New York, Buffalo
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Commentary on “A Rationale for the National Center for
Geographic Information and Analysis”

Introduction

mm:nn its creation in 1988, the National Cen-
ter for Geographic Informaton and Analy-

sis (NCGIA) has played a crucial role in ad- -

vancing geographic information systems tech-
nology and its uses. In particular, the NCGIA
has been effective in recognizing and rectifying

impediments to the successful application of

geographic information technology.

Dobson’s article (Dobson 1993) clearly ar-
ticulates the opportunities that stll exist for the
NCGIA. Through an analysis of the center’s
evolution and related impact on geography,
Dobson provides a basis for discussion on how
to enhance the contribudon of the NCGIA and
ensure its continued success.

Through geographic information systems,
the geographer’s integrative role in spatal
analysis has been clearly articulated to the
scientific community. I believe GIS is simply
applying integrative geographical analysis to
relational databases through automated (com-
puter assisted) methods. As the discipline’s
sophisticadon in spadal analysis approaches
evolves, so does our ability to handle complex
spatial questions through GIS. At the same
time, through operations involving elaborate
databases, GIS allows the geographer to ad-
dress a wider range of spatial science questions
than would be possible to address through al-
ternative means. Through GIS, geography has
strengthened its scientific milieu, resulting, as
Dobson states, in “spatial intelligence ranking
on par with linguistic and mathemadcal intel-
ligence.”

Database Access and Research
Themes

Dobson argues that one of the original goals
of the center was removed by the National
Science Foundation (NSF) Geography and
Regional Science Program Director prior to
the final solicitadon. In particular, the focus on
access to geographic information and analysis
technologies was not specifically stated but as-
sumed to be part of the NCGIA. Dobson feels
the original intent was for NCGIA to also
maintain a collecdon of the databases most
commonly required by geographers. Such an
effort, however, would seem to overlap initia-
tives being made by various federal and state
agencies such as the U.S. Geological Survey
and the U.S. Bureau of the Census.

Dobson also suggests that the research menu
suggested by Abler during his program direc-
torship at NSF misses many of the hard issues
faced daily by geographers who want to incor-
porate GIS into basic and applied research. I
do not agree. The Abler input and NCGIA
have included a wide range of opportunities for
geographers to incorporate GIS analysis in
their research. Unfortunately, some geogra-
phers are not keeping up with GIS advances.
They still think of GIS as a computer tool with
limited analytical capability, rather than realiz-
ing that GIS is computer-based geographic
analysis that facilitates asking complex spatial
questions through modeling of geographic
place and process.

Dobson also argues that NCGIA has focused
on the theory, methods, models, and tech-
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Commentary on a Rationale for NCGlA

niques required to conduct geographic re-
search and analysis at the virtual exclusion of
topical and regional geography. This seems to
suggest that once GIS theory, methods, mod-
els, and techniques are pursued by NCGIA,
geography researchers will not use these ap-
proaches without demonstration or initiatives
by NCGIA regarding geographic research
questions in general. I do not believe that this
is true. Geographers, for example, are playing
a lead role in the Global Change Database
Project (Kineman et al. 1990) as part of the
International Geosphere-Biosphere program
(IGBP). The NCGIA has provided training
and evaluadon leadership while support soft-
ware has been developed by geographers at
Clark University (IDRISI).

In addition, the wider geography community
is receiving support for addressing central geo-
graphic questions through GIS. NASA, NSF,
USAID, and numerous state and local agencies
have supported this. Geographers lead the way
in research on global change and other restruc-
turing questions using GIS and related spatal
approaches. For example, Istes (University of
California-Santa Barbara) served on the com-
mittee that organized NASA’s Mission to
Planet Earth program, and Dozer (NASA
Goddard Space Flight Center) led the science
and instrumentation panels (NASA 1988).

Dobson suggests that no geography depart-
ment has the full complement of systems and
databases to accomplish adequate automated
geography of its own region, much less other
areas. Perhaps Dobson has not seen the wide-
spread dramatic development of spatial data-
bases for numerous U.S. regions or the im-
provements and reductions in costs associated
with hardware. The Geographic Information
Systems/Spatial Analysis Laboratory (GISSAL)
at Kansas State University and the Center for
Application of Land Management Information
Technologies (CALMIT) at the University of
Nebraska are two examples of many such fa-
cilities that have evolved in the past few years.
Regional, state, and local units of government
look to GIS and geography programs equipped
to perform GIS analysis for directions on ad-
dressing social, economic, and environmental
questions in this information age, a time period
in which a prime interest in geography also has
developed (Nellis et al. 1992).

I also feel that the lack of emphasis on tech-
nology transfer by NCGIA is not necessarily

an issue for geography researchers. Nun
institutes and corporations, such as ESR
DAS, Intergraph, and Clark University
developed and provided refinement i
graphic information system software. N
has worked closely with GIS vendors a
facilitated the evolution of basic softwarc
for addressing complex geographic que
GEOLINEUS is one example of this

Available through NCGIA-Santa B:
GEOLINEUS is a productivity tool ths
plifies GIS application development anc
spatial database management for us
ARC/INFO on the SUN4 and SPARC

stations (Parker 1992).

Dobson believes few geography depart
have more than rudimentary GIS cap:
Again, he has seriously underestimated 1
complishment of individuals and pro
outsidle NCGIA in advancing geog
analysis through GIS and the sophisticat
these approaches. Also, 1 believe com
pursuing GIS software development havc
significant advances in the last year or
enhancing the software’s capability for ar
cal data-supported integrated systems, p:
larly with spatial statistics as applied to
based systems. I think universities in con
ton with regional, state, and local e
along with the NCGIA, are driving the-
velopments due to demands associated
numerous complex government planni
sues like water quality assessment and
gency preparedness.

Certainly Dodson’s support of the ¢
Data Transfer Standard (SDTS) and thc
eral Geographic Data Committee (FGI
worthy. Data standards, as some State G
itiatives Task Forces have already realizc
defined (e.g., Kansas where the Kansa:
State Initiative has developed statewidc
data standards), are crucial to facilitatin
highest level of spatial data integration (
1992). Such data integration should allow
effective use of GIS for addressing a
range of societal issues.

Conclusions

Through its mandate by the National Sc
Foundation, the NCGIA has played an i1
tant role in articulating and facilitatin:
development of GIS theory, methods, m:
and techniques required for geographic :




