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ricane Hugo in the Charleston, South Carolina area. White areas indicate areas not
flooded; green indicates flood levels of 1-5 feet; yellow: 6-10 feet; blue: 11-15 feet;
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This map was produced by intersecting the Sea, Lake, and Overland Surge from
Hurricanes (SLOSH) model predicted flood surge digital map for a Category 4 hur-
ricane centered on Charleston Harbor with forward wind speeds of 12 mph moving
in a northwest direction, and elevation data derived from three USGS 7.5 minute
quadrangles of Charleston. The SLOSH Model was provided by the National Oceanic
and Atmospheric Administration.

By subtracting the contour information from the expected storm surge, flood levels
can be estimated with a greater degree of accuracy than has been previously possible.
This application is menu driven utilizing the ARC Macro Language and was pro-
grammed and produced by Mr. James D. Scurry of the South Carolina Water Resources
Commission. For information on this map or other products of this application Mr.
Scurry can be contacted at (803) 737-0067,

For more about this map, see p. 73. Additional articles on emergency management
and preparation can be found on pp. 56, 66, and 86.
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ON STANDARDS

Barry Wellar

A very productive pay-off
could result from the cur-
rent, multi-country surge of in-
terest in data/software /hard-
ware standards. The significance
and timing of 'the potential pay-
off is largely dependent, how-
ever, upon the degree and ex-
tent to which we recognize and
deal with a quantum shift in the
standards environment. The es-
sence of the shift may be sum-
marized as follows.

The early interest in stan-
dards, circa the 1960s, was due
largely to the data requirements
imposed by inter-governmental
programs, both operational and
statistical. In that environment
standards activities were de-
mand driven, by regulators and
users.

The current interest in stan-
dards, and IS/GIS standards
more particularly, emanates
from the need, wish, or oppor-
tunity for data sharing (file
transfers). Consequently, the
current interest in standards is
primarily technical in nature,
and is being led and fed, on the
supply side, by vendors,

The quantum shift between
the 1960s and 1990s must be
fully appreciated, in my opin-
ion, if the desired standards cor-
rections are to be realized.
Toward that end I suggest that
there are key institutional and
technological changes which
must occur, if the standards gap
is to narrow rather than widen.

2 URISA Journal/In My Opinion

First, and consistent with the
efforts of federal and central
governments to cut or down-
load domestic policies and pro-
grams, state/provincial and re-
gional governments must take
more responsibility for the spec-
ification, adoption and applica-
tion of standards, and especially
data standards. (Readers of this
journal do not need reminding
or persuading that information,
the essential stuff of govern-
ments, is derived from data and
not software or hardware;
hence, the emphasis on data
standards).

Second, recognizing that
database development and ap-
plication continues to be in-
creasingly bound by software
and hardware, tolerance levels
for “tech failures” must be dras-
tically lowered. That is, the ven-
dor community must be named,
blamed, and called to account
whenever data cannot be effec-
tively and efficiently moved, ex-
changed, interchanged, trans-
ferred, etc. from one database to
another via the so-called “ena-
bling technology’ of computer
software and hardware.

Institutional Change

There are both similarities and
differences in the standards pic-
tures of today and 20 to 30
years ago. Perhaps a reference
to that fruitful standards era
might be instructive, and espe-

cially for those who think that
standards is a “new” topic.

Two decades ago, data/soft-
ware /hardware standards (stan-
dardization) was a matter of
concern to URISA, and to fed-
eral-central, state-provincial,
and regional-local governments.
And for a very good, demand-
driven reason.

That is, due to the high order
of federal-central government
funding and involvement in
“lower-tier”” programs—infra-
structure (roads, water and sew-
ers, utilities), housing, economic
development, education—there
was a high order of institutional
interaction and engagement, It
was manifested on a day-to-day
basis in reporting requirements,
and associated information ac-
tivities, among and between
levels of government and their
agencies.

Standards were therefore
deemed necessary to orderly
intra- and inter-governmental
flows of information requests,
instructions, and responses.’
That realization precipitated, by
consensual as well as mandated
means, many of the informa-
tion-related standards that were
promulgated (primarily) by fed-
eral-central governments in the
1960s.

Promulgation did not (and
does not) necessarily mean full
acceptance and application,
however, which takes us to sev-
eral early information systems



initiatives. They warrant atten-
tion in part because they were
the underpinnings of a number
of existing standards-related
products and processes, and be-
cause of the lessons they hold
for current standards initiatives
and responses.

The USAC Project (more for-
mally, the Integrated Municipal
Information Systems Project,
funded by the federal Urban In-
formation Systems Inter-Agency
Committee) in the United
States, 1969-1974, and the Local
Government and Information
Technology Project, Organiza-
tion for Economic Co-Operation
and Development (OECD),
1975-1978, had many similari-
ties.

Two common and key fea-
tures in respect to this Opinion,
were recognition that: 1) Stan-
dards are necessary to the effec-
tive and efficient use of infor-
mation systems in local
governments; and 2) the stan-
dards problem and general
data /information problems of
local governments are often
largely due to the need-to-
know, need-to-inform data de-
mands imposed on them by

federal-central and state-provin-
cial governments.

The 1960s and 70s response
to the call for data/software/
hardware standards included,
therefore, a research and devel-
opment agenda (USAC, OECD),
In addition, however, and signif-
icantly in my view, the institu-
tional aspects of standards were
factored in as part of the ration-
ale and stimulus for the on-
going and up-coming efforts in-
volving FIPS (Federal Informa-
tion Processing Standards) and
related protocols in numerous
countries,

A concurrent, and very im-
portant body of activity was
housed in URISA. A SIG-Stan-
dardization was in place 1970-
75, or thereabouts; sessions on
standards were annual confer-
ence fare; and local, regional
and state/provincial interests
were joined by major federal
players (OMB, Commerce,
HUD, Statistics Canada, etc.)
representing the full mix of af-
fected agencies (mapping, statis-
tical, regulatory, line, program).
As for topics of interest, only
minimal or cosmetic word

changes distinguish those of
1970 from those of 1990.

A fundamental difference be-
tween then and now, as noted
above, is the institutional as-
pect. Federal or central govern-
ments are removing themselves
from the substance and funding
aspects of the inter-governmen-
tal relationship, which logically
calls for a “‘new’” paradigm
wherein state-provincial (and
regional) governments take on
an increased data standards re-
sponsibility. However, before
too much effort and good will is
wasted, we should first look to -
our history. The USAC and
OECD projects, and the 1970s
experiences of URISA, comprise
a valuable context and model
for data/software/hardware
standards research, development
and implementation initiatives
in the 1990s. Let us take advan-
tage of those investments and
lessons to be learned.

The Technological
Domain

What was a worry in the 1970s
became reality by 1990: Due to
the nature of electronic data-
bases, including maps, and the
means by which they are cre-
ated, stored, modified, trans-
ferred, and exchanged, there is
a technological binding among
the products and processes
which comprise the data/soft-
ware/hardware of an IS/GIS.
And, no surprise here, the lead-
ing cause of the “bind” is the
software /hardware community
of vendors.

The vendors objective, and
this is no sin, is founded on the
profit motive of free enterprise:
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to offer choices among the soft-
ware, hardware, and, frequently,
data components of an IS/GIS,
in order to acquire, hold or in-
crease market share, and
thereby strengthen the bottom
line.

Two profound, related
changes have come about, how-
ever, since the 1970s. And they
call for a very different stance
(by public bodies) if appropriate
software and hardware stan-
dards are to be achieved.

In the early 1970s, a few ven-
dors “called the shots”” and im-
posed de facto standards on
broad segments of the user or
purchaser community. Now we
have many vendors, firing off
rounds in any direction, and
software /hardware standards at
a given installation are a func-
tion of whichever vendor made
the last sale.

And, along with the prolifera-
tion of vendors, users are faced
with a huge and growing tech-
nological capacity to perform at
ever-higher orders of complex-
ity.2 Too often, regrettably, due
to lack of software/hardware
standards, the bundle of 1S/GIS
components simply does not
add up or combine to yield a
synergistic package.

The bad news here is that
this aspect of the standards mat-
ter will continue to “cause
grief” for the data community.
Free enterprise, creativity of
vendors, and differences among
users are simply too much to
overcome should we think of
aspiring to a one-for-all-and-all-
for-one consensus on software
and hardware for IS/GIS, the
hype and hope of “open sys-
tems” notwithstanding.

The good news, on the other
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hand, is that the cost of not
having software and hardware
standards is becoming more
susceptible to measurement and
better understood. That state-of-
affairs alone will significantly
enhance the IS/GIS standards
pay-off by allowing users to put
vendors on notice:

Caveat Venditor!
Churning of software and hardware,
mixes that don’t match, avoidable in-
compatibilities, etc. and numerous
other failings of the enabling technol-
ogy are gll within the purview of the
vendor.

Therefore, improve your perform-
ance, and our performance, or you
are replaced as our supplier.

The technological bad news/
good news can be drawn, fortu-
nately, to a relatively happy
conclusion. Because there is
more choice among software
and hardware, and suppliers of
same, and because users are
better able to lay blame for
things gone or going wrong
with their 15/GIS capability,
users rather than vendors should
increasingly be able to call the
shots on software and hardware
standards in both principle and
practice.

In my opinion, therefore, pre-
sent circumstances call for com-
petition rather than regulation
as the appropriate means to
achieve software and hardware
standards.® And I submit, as
users /buyers become more
aware of the ways, degree and
extent that failed software and
hardware standards degrade
data, information, decisions, and
outcomes, there will be in-
creased pressure on the vendor
community to match perform-
ance with promise.

As for implementation of the
institutional and technological
changes, my remarks are limited
to URISA's contribution.

The role of URISA in effect-
ing the institutional changes
necessary to achieve data stan-
dards objectives is, in part, to
continue what it has been doing
for the past 25 years. To use the
annual conference, the Proceed-
ings, the Newsletter, and now
the Journal to increase aware-
ness and understanding of the
connections between database
development and application ac-
tivities of government units, and
their larger legislated or man-
dated obligations and relation-
ships.*

Which brings me to URISA’s
added dimension, that is, “the
clout” which it now has and is
adding to annually. In addition
to expertise, which has marked
URISA since its inception
(thanks to the seeds planted by
Horwood and Garrison, for ex-
ample), URISA is now in posi-
tion to become a political force
because of its membership size
and make-up, and the huge
constituency which its members
represent.

It is my opinion that the 1991
conference , with its multi-par-
ticipant treatment of standards
must and will be more than just
a spasm. Rather, I believe the
hook has been set for URISA to
become a leading player in the
achievement of data standards
through the rationalization and
harmonization of institutional
relationships. This will occur
through participation in federal-
central government hearings, re-
views of bills and proposed leg-
islation, and other persuasive
activities that allow for URISA



to express or support a stan-
dards position,

As for getting the software-
hardware standards store in or-
der, URISA and its members
have already laid the ground-
work for that mission. That is,
we have the bits-and-pieces of
complaint and praise about soft-
ware and hardware standards,
and about vendor promises and
performances in regard to their
products. The tales of woe, and
occasionally of joy, are con-
tained in proceedings after pro-
ceedings.

I suggest, as one starting
point a well-structured piece of
research which puts together
the software-hardware stan-
dards story from a local-regional
government perspective. Such a
report could serve as a very
productive instrument both for
organizing discussions and up-
dates at the annual conference,
and for serving notice on the
vendors (Caveat Venditor) that
the large and growing body of
URISA customers has had it
with binding technology and is
insisting upon enabling technol-

Ogy across a wide range of data
and applications domains.

A very important aspect of
that research would be to rigor-
ously assess how well the
1960s-1970s call for standards
has been answered by actual
“open systems” or related tech-
nical developments, That is, we
need to know what has been
achieved technically, in order to
effectively address the data
standards problems that are
known or are likely to accom-
pany the quantities of digital
data now available. Our con-
cerns here, of course, include
data compatibility and the pros-
pect of avoiding or minimizing
the expense of graphic data cap-
ture,

To summarize, the general,
normative interest in standards
in the 1960s was a means to
provide good data for good gov-
ernment, whereas the current
interest appears to be driven by
the economics (costs, revenues)
of data capture/transfer, Correc-
tive steps are suggested which,
if implemented, could lead to
the productive realization of
both objectives.

Notes

1. Necessary did not, of course, extend to
mean that standards alone would be suffi-
cient to achieve orderly information flows,
2. The relationship among complexity, reli-
ability and utility in IS /GIS environments
was discussed by Wellar at a URISA ‘91 ses-
sion on standards, Sensitivity analysis was
used to elaborate the relationship.

3. Excepted are the privacy, confidentiality
and safety domains for the obvious reason:
in those life-sensitive domains, it is inappro-
priate to make standards subject to the va-
garies of the willing seller—willing buyer ar-
rangement, '

4. Clearly, this is an ideal place to repeat
my central theme. If institutional obligations
and relationships are perverse, work on data
standards is most likely to prove futile,
which is why institutional harmony is a pre-
condition for effective data standards specifi-
cation, adoption and application,

Barry Wellar is currently professor
of geography, University of Ot-
tawa. While on faculty at the
University of Kansas (1969-72) he
was a member of the Wichita
Falls USAC Consortium with re-
sponsibility for the standards
component, He chaired the URISA
SIG—Standardization in the
1970s, and later was the Cang-
dian expert and panel member on
the OECD’s Local Government
and Information Technology Proj-
ect. Wellar received the Horwood
Award in 1985, and is presently q
member of URISA’s Standards,
Workshop, and Policy Committees.
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A RESPONSE TO EARL EPSTEIN

Kay Brown

A s the increasingly elec-
tronic information age
moves on to adolescence, gov-
ernments at all levels in the
United States are still struggling
with how to permit, and how to
pay for, public access to com-
puterized public information.

Earl Epstein’s recent In My
Opinion (URISA Journal, Vol. 3,
No. 1) asserts that efforis to sell
public information at prices
above dissemination costs repre-
sent poor public and economic
policy, offend a fundamental
principle of democracy, and
impede the development of geo-
graphic and land information
systems. This is a shortsighted,
mistaken view. While much of
what Dr. Epstein says is valid,
the facts don’t support his con-
clusions,

Dr. Epstein seems to argue
that it isn’t necessary to change
public records statutes because
agencies can now arrange a
price for specially crafted mate-
rial from an electronic database
without conflict with records
laws. This is not correct for all
situations and all jurisdictions.

Dr. Epstein seems to argue
that because agencies aren’t de-
signed to respond well to ad
hoc, creative requests for infor-
mation, they shouldn't try; we
should just let the private sector
do it, providing uninhibited ac-
cess to government databases to
all for the cost of dissemination.

I believe it is sound public
policy to encourage government
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agencies to respond to the crea-
tive ad hoc analysis, combina-
tion, and representation of pub-
lic information that people
outside the agency want. This
requires that agencies, at least at
the state and local levels, be ex-
pressly authorized to compete
in this proprietary arena and to
charge fees for electronic ser-
vices and products. Legislatures
and local funding bodies must
recognize the public purposes of
maintaining a utilitarian public
database and allow services and
product fees generated to return
to the agency for support.

User fees are an appropriate
basis for funding the activities
of government. It is reasonable
for government to levy taxes or
fees on industry to cover at
least the cost of regulating the
associated industrial activity.
Maintaining the public health
requires that we inspect the op-
eration of restaurants, and res-
taurant owners can be charged
fees to cover the cost of inspec-
tions. A gasoline tax that par-
tially offsets the cost of road
construction and maintenance is
another example. Alternatively,
we could pay for these costs of
government with general reve-
nues, such as sales or income
taxes.

In the case of geographic in-
formation systems, cooperative
development by agencies in a
geographic locality holds great
promise for benefitting the pub-
lic interest and the local com-

munity. Yet, usually no one en-
tity—public or private—can bear
the substantial development
cost alone. Thus, a common re-
sult is that nothing happens,
and the community is deprived
of the benefits that a GIS could
provide. Or perhaps a few enti-
ties develop small, single-use
versions that lack the benefits of
an integrated, accessible com-
munity-wide database.

Why doesn't the state or the
city just recognize that GIS de-
velopment is in the public inter-
est, and come up with the
money to do it? While some
have, few have achieved the vi-
sion of a multi-user community
database that integrates accu-
rate, up-to-date data from many
diverse sources.

Is it politically feasible to
raise taxes to support develop-
ment of geographic information
systems in public agencies? Per-
haps in a few jurisdictions it
may be, but every politician in-
stinctively understands the in-
herent danger of raising taxes.
People hate taxes. User fees are
less offensive, and seem fairer,
He who uses the service should
pay. Thus, user fees are seen as
a pragmatic way to increase
support for GIS development.
Dr. Epstein apparently supports
some GIS fees—what else are
“subscription arrangements and
data-filing (input) fees” which
he recommends? He says these
methods of funding, as well as
general revenues, are not so in-



trusive on the balance of impor-
tant values and the creative de-
velopment of new uses for
public information. I don’t un-
derstand the distinction he is
making,.

The real issue, I think, is the
level of fee charged for a sub-
scription to a GIS database. If
the price is reasonable, far be-
low what it would cost the indi-
vidual or business owner to de-
velop on their own, and still
allows room for a profit to be
made in reselling the data as an
upgraded service or product,
then on balance the public in-
terest may be served by a rea-
sonable fee structure that en-
ables cooperative GIS
development that wouldn't
otherwise take place. Such de-
velopment also helps the pri-
vate information seller, who
now has access at reasonable
cost to a powerful and commer-
cially useful database.

To argue that an important
principle of democracy is of-
fended by charging a user fee
above dissemination cost for the
database of a GIS overstates the
case and unduly simplifies a
complex balancing of competing
factors.

Yes, assuring access to public
information is an important
principle that is fundamental to
democracy. Keeping at least our
state and local governments sol-
vent and keeping taxes on the
people to a minimum are other
fundamental democratic princi-
ples that must be balanced with
the goal of universal “free” ac-
cess to all government informa-
tion.

Access costs money, and de-
velopment of a GIS database
costs a lot of money. Who will

pay these costs? Will we all pay
over and over again through
our state and local taxes,
through surcharges on our elec-
tric, gas, and telephone bills, for
development of separate, in-
compatible GIS? Or will we set
up the legal structure to encour-
age cooperative database devel-
opment that is in the public in-
terest, authorizing in essence an
“information utility’”” approach
to development and provision
of access?

Dr. Epstein acknowledges
that it may be necessary to sell
a service if someone wants spe-
cially crafted material extracted
from a public database, but he
ignores the reality that agencies
will not do this willingly with-
out direction or authorization.

Unless government develops
pro-active policies to dissemi-
nate information in useful for-
mats, and to provide low-cost
public access to software and
the technology, the public will
be left only with private sector
sources to get the information
people need and want—and the
price will be determined by the
private market. This will not aid
the goal of universal access to
public information,

As Dr. Epstein points out,
government policies support
and encourage trade and eco-
nomic development through
low-cost distribution of informa-
tion such as nautical charts.
Providing essentially free infor-
mation to encourage trade is a
policy choice made by the fed-
eral government that should not
be binding on state and local
governments. Many activities
promote trade and economic de-
velopment—building highways,

airports and harbors, marketing
a state as a tourism destination,
selling public resources such as
timber below market value, and
giving a tax break for starting a
new plant, to name just a few,
State and local policymakers
must weigh the values that
come from economic develop-
ment (primarily jobs) with the
associated public subsidies and
regulatory, environmental, and
quality-of-life costs.

It probably is, as Dr. Epstein
argues, a poor policy choice to
restrict the flow of remotely
sensed data, which are dissemi-
nated through an organization
established to recover the total
costs of production. Given the
broad usefulness of these data,
low-cost distribution by the fed-
eral government would encour-
age more GIS use by local and
state governments. Perhaps we
could charge everyone a little
bit and generate as much reve-
nue as when only a few pay
fees based on total production
costs. On the other hand, with-
out recovery of a substantial
part of the costs, the federal
government may decide to stop
collecting remotely sensed data
altogether,

We need to resolve some of
the contentious issues surround-
ing the value and ownership of
information if we are to make
progress conceiving and con-
structing the public information
infrastructure that we need for
the coming decade. Public sup-
port for information infrastruc-
ture could boost productivity
and protect democracy by assur-
ing access for everyone to the
“collective mind"’—the vast sea
of electronic data and informa-
tion.
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More than just physical tele-
communications infrastructure—
such as U.S. Senator Al Gore’s
proposed high-speed, fiber optic
National Research and Educa-
tion Network (NREN) that
would provide the backbone to
connect every public school,
university, and library—our
public information infrastructure
should be a network of knowl-
edge and how to find it.

Government information
should be an important element
of the system. We must organize
and maintain public information
for maximum productivity
within government and maxi-
mum availability and usefulness
to the public. Education and
~ training are needed to enable all
our people to become computer
literate; information specialists
(or whatever we call the librar-
ian of tomorrow) must be avail-
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able to guide the uninitiated.
Provision must be made for the
truly needy—the underclass of
information have-nots—to have
at least the opportunity for no-
cost or very low-cost access to
the system and literacy training.
All these elements require atten-
tion as we strive to develop
progressive information policies.
These developments will be im-
possible, however, until govern-
ment at all levels comes to view
information as one of our most
valuable resources.

These tasks obviously are not
free. The costs are high, but the
consequences of not responding
to the challenges of the infor-
mation age with pro-active poli-
cies are higher yet. Information
is fundamental to more than de-
mocracy. It is fundamental to
education, to a literate, in-

formed citizenry, and to produc-
tivity and economic achieve-
ment.

Representative Kay Brown, D-An-
chorage, was elected to the Alaska
House of Representatives in 1986.
She is @ member of the House Fi-
nance Committee and chairs the
budget subcommittee that oversees
information policies. She was the
author and prime sponsor of the
Alaska state law that incorporated
electronic information into Alas-
ka's public records laws. She is
also a member of the National
Conference of State Legislators’
Task Force on Information Policy
and was a delegate to the 1991
White House Conference on Li-
brary and Information Services.
Since 1987, she has been an exec-
utive consultant with Plan-
Graphics, Inc.
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Acquiring a Digital Base Map: A Theoretical
Investigation into a Form of Sharing Data

Andrew U. Frank

Andrew Frank is the New England
section ACSM Professor of Land
Information Studies and professor
in the Department of Surveying
Engineering at the University of
Maine. He is also an associate
director of the National Center for
Geographic Information and
Analysis, and directs the operations
at the University of Maine. His
research is related to geographic
information systems and he has
published extensively on the
handling of geometric data in
computer systems, increasing
modeling potential of database
management systems, and
improving the human interface of a
GIS, including visualization of
geographic data and cartography.

Abstract: The idea of sharing data and distributing the cost of collecting and
maintaining geographic base data is central to geographic information systems.
Increasingly we are seeing companies that collect high-quality geographic data
and offering them to others that have a similar need. For example, some
organizations, primarily utilities for AM/FM systems, acquire their ‘land base’
from third parties.

This paper will investigate problems that can occur when organizations
exchange data. These problems center around giving precise definitions to the
meaning of a data set and its quality. The closer the provider and the acquirer
are in their business and the task for which they use the data, the easier it is
to share. A number of typical forms of organization for data sharing will be
described. Most promising is the long-term sharing of geographic base data,
with the provider regularly distributing updates.

The last section examines the problem of updating an acquired dataset.

Using the conceptual framework of a distributed database, which contains
replicated data and is partitioned for lack of continuous communication, we
determine a number of guidelines for the organization of maintenance:

» Stable, unique identifier for each entity.

« Distribution of updates, not complete new dataset.

» All update information must originate from the original source of the data.

» The acquirer is not permitted to change any of the data acquired.

O ne of the fundamental
concepts in geographic
information systems is the shar-
ing of spatial data, with the goal
of sharing the considerable ex-
penses of collecting data and

using them for multiple pur-
poses. It is most succinctly ex-

pressed in the notion of a “mul- .

tipurpose cadastre” (National
Research Council 1980, 1983).
While a spatial information sys-
tem built for a single organiza-
tion and a limited set of pur-
poses is beneficial, major
bernefits are reaped when the
data are collected only once and
used for multiple tasks (Finkle,
et al. 1990). Although it is cer-
tainly true that collecting spatial
data is difficult and expensive,
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efforts to build true multipur-
pose spatial information systems
have met with limited success
for reasons which are not en-
tirely clear. In this paper we will
investigate some of the prob-
lems and indicate some of the
technical solutions—clearly un-
derstanding that technical prob-
lems and solutions are not the
only aspect of the issue. For ex-
ample, legal problems, from
copyright issues to liability are
addressed by others (Epstein
1989; Epstein 1990; Onsrud
1990), whereas organizational
issues have been addressed by
Chrisman and Niemann (1985)
and others.

There is increasing interest in
this topic from institutions that

have discussed the acquisition
of a complete or substantive
part of the data that describes
the spatial situation from other
providers, On the other hand,
organizations that have col-
lected the spatial data for some
area at considerable expense are
interested in recovering some of
these expenses and selling their
data collection to others, This is
clearly a method to achieve the
idea of sharing the data that is
common to more than one user,
based on an organizational ar-
rangement. The problem is to
assure that the data collection is
maintained and kept up-to-date.
In this paper we will first ex-
plore the principal problems of
sharing data among organiza-



tions. Next we will characterize
a few situations of shared data,
focusing on cases where the
spatial data is acquired from an-
other group. We will then dis-
cuss the problems and some of
the remedies or precautionary
measures. The paper concen-
trates on the technical and data
structure-related problems and
does not address economical,
commercial, or legal issues—all
very important topics that need
to be addressed.

Fundamental Problems
of Sharing Data

The fundamental problems with
sharing data among organiza-
tional units are related to the
philosophical problem of how
we express “‘meaning.” They
are independent of the organi-
zational arrangements and occur
in all data collections. However,
if one attempts to share data
with others, problems increase
and need to be addressed specif-
ically. Understanding these limi-
tations in the first place allows
us to avoid problems caused by
expectations that are too opti-
mistic and should help us to se-
lect arrangements and proce-
dures which will reduce them,

Data and Reality

In order to understand the fun-
damental problems we have to

. briefly review some of the prin-
ciples of data and how they re-
late to reality and apply to data
processing (Kent 1978). Human
observers, through perception,
form an image of the world in
which they live and interact.
They express the results of their

experience in words or other
symbols and communicate these
cognitions to others. Data in a
computerized database are an
extreme case of such symbols—
extreme because they are more
formalized than the symbols in
natural communication between
human beings (Bedard 1986).

The symbols communicate
not a state of reality, but rather,
reality as perceived by that indi-
vidual. Perception is affected by
the experience of the person
and the task at hand (Chevallier
1981), 1t is necessarily a selec-
tive process, because we cannot
deal with the myriad details
that reality consists of. Attempts
to build a 1:1 model of reality
are, in principle, impossible
(Caroll 1893). 1t is exactly this
flexible selectivity of the percep-
tion process that is at the base
of humans’ effective dealings
with reality (Neisser 1976). In
addition, humans can switch
very quickly from one view-
point to another, which may en-
tail a different set of detail that
is considered for the same real-
ity.

Second, the expression of the
results to others in symbolic
form depends on an agreed
upon codification of ideas into
symbols. This is a process
which is influenced by culture
and tradition, among other
things. It is very clear that the
same symbols (e.g., words in a
language) mean different things
in different times or different
circumstances. Symbol values
differ among professions and
organizations. It is surprising to
note the degree to which
professional education, experi-
ence, or organizational culture
changes one’s vocabulary.,

This all sounds hopelessly
subjective, and one might ask
why does human communica-
tion work at all? How can we
successfully build and use data-
bases? The relatively new exper-
lentialist viewpoint stresses that
these base experiences are com-
mon to all humans (fohnson
1987, Lakoff 1987). Experiences
like eating, gravity, etc., early
on in life are essentially similar
to all humans, as is the physiol-
ogy of the perceptive apparatus
(eyes, for example). Fundamen-
tal experiences of humans are
essentially similar. The influence
of cultural and other differences
come later, which allows a more
advanced means for under-
standing the world. From an ex-
perientialist point of view, we
do not try to define reality, but
are primarily interested in the
results of human being’s per-
ception, experience and interac-
tion with reality.

Organizations, like individu-
als, establish their own semantic
structure, based on their man-
date, politics, etc. The semantics
of this terminology can be ob-
served by considering their use
of terms, the operations admis-
sible, and the encodings used
(Nyerges 1989),

Conceptual Categories

There are differences in the con-
struction of classification
schemes in human thinking and
in formal systems that make
electronic data processing rigid
and inflexible in comparison,
making it difficult to accommo-
date the finer points of reality.
In formal systems, classes are
built such that they assemble all
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