Volume 8, Number 1, Spring 1996

Journal of the Urban and Regional Information Systems Association

yritiey

P
I,
<o,
2rs iy
Byt ¢S
Rt ste s teTate by LI
; I L s S A et
3 o .,
FIAL 0D 1o .'o:‘ -
: eTeed:

- .;.
PR L Tl G
BRI

. ¥,

g B R LA R LI
BT

LRI 4,

', ot
g, oy

22

ST
T e
T TITIIIEee
S e SRt e e s
‘-‘vff?/,f-{ll” P, ST o
ST Ty
L
T

I///I/;

I’A’a’//l’/"lll’
Py 25

Ay s




9
Velume 8, Number 1, Spring 1996 |i z I

Journal of the Urban and Regional Information Systems Association

THE
UNIVERSITY

OF
WISCONSIN
PRESS



Contents

Volume 8, Number 1, Spring 19%

10

27

37

51

58

68

71

75

80

87

In My Opinion

Environmental Sustainability and Deep Information: A Response
Geoffrey Dutton

Refereed

GIS Development Process: A Framework for Considering the Initiation,
Acquisition, and Incorporation of GIS Technology
Carrie S. Andersot

Case-Based Reasoning and Spatial Analysis
Alec Holt and George L. Benwell

A Quality Function Deployment Framework for Effective Transfer of
AM/FM/GIS Information Technologies to Small Communities
Yahya M. Khawaja and Colin O. Benjamin

Horwood Critique Articles

A New Model for Handling Vector Data Uncertainty in
Geographic Information Systems
Gary J. Hunter and Michael F. Goodchild

Capacity Expansion Modeling of Water Supply ina
Planning Support System for Urban Growth Management
Hyong-Bok Kirm and Lewis D. Hopkins

Features

To Russia, With Love
Brenda Haskins

When Laws Collide: Dangers of Government Software Purchases
David R. Bowen and Robert C. Dotf

Renewable Energy and GIS: Three Wisconsin Case Studies
Kent Withrow, Don Wichert and Dan Moran

Digital Orthophotography Consortium: A Multi-County Solution for Wisconsin
Nancy von Meyer

Feature Map

Massachusetts Water Resource Authority: A Water-Quality GIS Showecase



92

94

98

102

103

107
111
118

Reviews

Books

Information Technology Standards-Quest for the Common Byte
(by Martin Libicki, Butterworth-Heinemarn)
Peter Croswell

Struggling for the Soul of GIS
(A Review of “Ground Truth: The Social Implications of Geographic
Information Systems.” John Pickles (ed.), Guilford Press)

Ric Vrana

Sharing Geographic Information

(Harlan |. Onsrud and Gevard Rushton (eds.), Center for Urban Policy Research)
Zorica Nedovic-Budic :

Aerial Mapping: Methods and Applications
{by Edgar Falkner, CRC Press)
RR. “5ky” Chamard

Software
ArcView 2.1 for Windows

Bryan Bowers

Index

Author Index
Subject Index

Guidelines for Manuscript Submission

On the Cover

Four isometric views of a ski area in western Dane County, Wisconsin illustrating the steps in-
volved in digital orthopheto creation. Clockwise from upper left: view 1 is the orthophoto of
the area; view 2 is the digital terrain model (DTM}; view 3 is a grid developed from the DTM;
view 4 shows 10-foot contours.

These views were developed on a 6800 series intergraph workstation using Intergraph Im-
age Station Imager (ISI) and Terrain Modeler (MSM) software. The orthophotography was pre-
pared by Ayres Associates in Madison, Wisconsin as part of a seven-county digital orthopho-
tography consortium project in southwestern Wisconsin. For more information about the
consortium and the digital orthophotography process, see p. 80.



Journal

Eidited at the University of Wisconsin-Madison and Portland State
University. Published by the University of Wisconsin Press.

Coordinating Edifors ~ Kenneth J. Dueker
D. David Moyer
Bernard J. Niemann, Jr.

Managing Editor  Bill Keenan

Section Editors
Refereed  Kenneth J. Dueker
Bernard J. Niemann, Jr.
Stephen Ventura

Features Gene Roe
Feature Map ~ Ted Koch

Reviews Rebecca Somers
Jay Lee

Executive Director  Thomas Palmerlee

EDITORIAL OFFICE: Institute for Environmental Studies, Room 1007 WARF Building, 610 Walnut Street, Madison, Wi 53705; (608) 263-
6843. The editors invite submission of manuscripts that report results of research and scholarly investigation relating to the field of infor-
mation systems, reports and reviews of system applications, and reviews relating to the design, implementation and evaluation of infor-
mation systems for federal, state, provincial, regional, local and municipal government. Submission of a paper, report, interview or

review implies that it is not under consideration by another journal. For complete guidelines regarding the preparation of manuscripts
and illustrations, see Guidelines for Manuscript Submission.

SUBSCRIPTION AND ADVERTISING OFFICE: All correspondence about advertising, subscriptions, and URISA memberships should
be sent tor URISA Journal, 900 Second Street, N.E., Washington, DC 20002; (202) 289-1685. All other journal queries should be directed to:
Journal Division, University of Wisconsin Press, 114 N. Murray St., Madison, W1 53715.

ADMINISTRATIVE SUPPORT: Provided by the College of Agricultural and Life Sciences” School of Natural Resources, Land Informa-
tion and Computer Graphics Facility-Department of Landscape Architecture, and the Institute for Environmental Studies-Center for

Land Information Studies at the University of Wisconsin-Madison; the Center for Urban Studics at Portland State University; and the Ur-
ban and Regional Information Systems Association,

URISA journal is published twice yearly for URISA by the University of Wisconsin Press.

© 1996 by the Urban and Regional Information Systems Association. Authorization to photocopy items for internal or personal use, or
the internal or personal use of specific clients, is granted by the Board of Regents of the University of Wisconsin System for libraries and
other users registered with the Copyright Clearance Center ({CCC) Transactional Reporting Service, provided that the base fee of $1.50
per copy is paid directly to CCC, 21 Congress 5t., Salem, MA 01570, 0277-2426/84/0003-0%1 $1.50/0.

SUBSCRIPTION RATE: One year: $68.00 businesses, librarics, government agencies, and public institutions; $30.00 individuals Gndivid-
uals must prepay); foreign subscribers (including Canada and Mexico} add $8.00 per year for Surface Mail or $11.00 for Air Mail.

US ISSN 1045-8077



Editorial Board

Robert Aangeenbrug
University of South Florida

David Arbeit
University of lllinois

Marc Armstrong
University of loum

Kate Beard
University of Maine

Richard Brail
Rutgers University

William Craig
University of Minnesota

Peter Croswell
PlanGraphics, Inc.

Earl Epstein
Ohio State University

Joseph Ferreira

Steve French
Georgia Institute of Technology

Barry Garner
University of New South Wales

Lewis Hopkins

University of Minois

William Huxhold

University of Wisconsin, Milwaukee
Charles Kindleberger

City of St. Louis

Richard Klosterman

University of Akron

Kenneth Kraemer

University of California-Trvine

Robert LaMacchia
Bureau of the Census

Robert Lima
Boshe Institute

John McLaughlin
University of New Brunswick

Gilbert Mitchell
National Geodetic Survey

Joel Morrison
National Mapping Division, USGS

Harlan Onsrud
University of Maine
David Phillips
University of Virginia

Carl Reed
Genasys, Inc.

Heinrich Reinermann
Hochschule Fiir Verwaltungswissenschaften

Mark Salling
Cleveland State University

Allan Schmidt
Schmidt Associates

K. Stuart Shea
TASC

Larry Sugarbaker
Washington Department of Natural Resources

Nancy Tosta
LLS. Geological Survey

Peter Van Demark
Caliper Corp.

Barry Wellar
University of Ottawa

Peter Zwart
University of Tasmania

Paul Zwick
University of Florida

MANUSCRIPT SUBMISSIONS: URISA Journal is dedicated to sharing knowledge about information systems among managers, users,
developers and educators, so that improved systems can be developed and used more effectively and equitably at all levels of govern-
ment. Manuscripts, correspondence or questions on editorial matters should be addressed to the following section editors: Refereed;
Ken Dueker, Fortland State University, P.O. Box 751, Portland, OR 97207; (503) 464-4042; E-mail: ken@upa.pdx.edu. Features: Gene Roe,
SoftDesk, 7 Liberty Rd., Henniker, NH 03242; (603) 428-5390. Reviews: Rebecca Somers, Somers-5t. Claire, 3157 Babashaw Ct., Fairfax,
VA 22031; {703) 204-0033. Maps: Ted Koch, Wisconsin State Cartographer, 160 Science Hall, 550 N. Park St. Madison W1 53706; (608)

262-6852; E-mail: tkoch@macc.wisc.edu.



IN My OPINION

In this issue. ..

Geoff Dutton’s less-than-optimistic . -
~ In My Opinion piece “Environmental : -
Sustainability and Deep Information: A =
Response,” challenges the brighter out- "
look found in Felleman’s paper, “Dée
Information: The Emerging Role of -
State Land Information Systems in En-
vironmental Sustainability” (LIRISA
Journal, Vol. 6, No. 2). Dutton does not
provide encouragement that the techni
cal capacity of GIS will yield improved
policy results. He observes that publi
distrust of government will inhibit the
allocation of authority and resources to
integrate data for societal purposes.
hope to hear other viewpoints cond
 ing the ability of the public sector to
tegrate environmental data and land
records. S

Editorial Intent

Consider In My Opinion to be a forum for your thoughts, an opportu-
nity to speak your mind. The only guidelines we suggest are that it:
* Be relevant and well-written,
¢ Address an issue that is related to URISA.

* Bea topic of current interest or debate, yet not so time-sensitive that the Jour-
nal’s publication lead-time would detract from its impact.

We invite you to express your opinion. Please send your submission
to Kenneth Dueker, David Moyer, or Bernard Niemann.

The Edifors



In My Opinion

Environmental Sustamability and Deep Information:
A Response

Geoffrey Dutton

]ohn Felleman's paper, “Deep Information: The
Emerging Role of State Land Information Systems in
Environmental Sustainability,” (URISA Journal, Vol. 6,
No. 2) has many wonderful insights. [t makes technical
and political sense at the same time that it raises dis-
turbing questions. The technical points are interesting,
challenging and important, but to me, the ones that per-
tain to power relations are even more so. Technical is-
sues can be solved by better data, more metadata and
GISs that respect data quality. Political issues cannot be
solved so neatly, and will just ramify in response to any
attempted fixes.

Here’s what [ think Felleman—and fellow
(wo)man—is up against: The current wave of neocon-
servatjve sentiment (that government can’t do anything
useful or right) is an inhospitable medium in which to
incubate multi-purpose cadastres, whether fortified
with environmental resource and hazard data or not.
Many corporations, people and even public officials
don't value or trust government agencies enough to
hand over the facts that an environmental multipurpose
land data system (EMPLDS) needs to integrate in order
to achieve high, uniform accuracy of land records.

Integrated land data systems aren’t going to develop
unless many people and organizations perceive imme-
diate or continuing benefits to collecting and consider-
ing data describing environmental as well as economic
roles of their households and other enterprises. It is ap-
parent from the article the most state and local agencies
do not avail themselves of better quality data that oth-
ers among them possess. This situation is very com-
mon, and frequently criticized as being inevitable, ab-

Geoffrey Dutton worked as a cartographic and GIS re-
searcher at Harvard’s Laboratory for Computer Graphics for
15 years, and more recently has been a consultant in spatial
database design and display for various client organizations.
He is currently at the University of Zurich working on a Ph.D.
in geography, specializing in modeling cartographic and geo-
graphic objects. He can be reached via email at:
dutton@gis.geogr.unizh.ch

surd and avoidable. Yet it isn't that most government
agencies are dumb, incompetent, corrupt or malfeasant;
they avold taking advantage of each other’s resources
because they are corporate structures (a.k.a. bureaucra-
cies) with top-down ethics and insufficient funds, be-
cause politicians encourage them to ignore such data,
and because they don’t know what they would do with
the information if they had it.

To my mind, the main culprit for the poverty of par-
cel-based MPLDS information is real estate interests
rather than government agencies. Agents, lenders and
landowners all tend to agree that governments should
not be able to assess environmental impacts at the par-
cel level, no matter how good or bad such data may be.
The tradition of passing property “as is” externalizes
environmental costs of doing business, and nature is the
ultimate sink in which these come to rest. People in-
volved in having, financing and conveying interest in
land are highly conditioned to beware of environmental
encumbrances; they don’t want any more than they al-
ready have to deal with, and will actively resist at-
tempts to build EMPLDSs that they don’t own or share
with their own kind.

What unnerves me most about this situation is that
while cadastral data are spotty in coverage and quality,
environmental data are even scarcer, less integrated and
harder to qualify. Earth scientists and GIS modelers un-
derstand the frailties of geospatial data, and would
hard-pressed to defend GIS data describing soils,
drainage or groundwater pollution in a court of law,
much less the models that they inform. It isn’t enough
to add public environmental data to cadastres; the infor-
mation has to miscegenate with foreign facts and with-
stand attacks on its integrity. In the private sector, on the
other hand, these constraints may have minimal, if not
positive, consequences.

Imagine if it were possible for commercial interests to
tap into EMPLDS data: corporations that make grass
seed, food and pesticides could marry parcel data with
high-resolution RS imagery to identify homeowners
whose lawns appear to be unhealthy, and targeting
them in telemarketing campaigns; remediation special-
ists could latch onto worried, potential customers by
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tracking environmental citations
and building permits; marketing
consultants could use ZIP+4 data to
pinpoint locations along streets to
reference parcels without a PIN.
Neoconservatives love this stuff, just
as much as they deplore spending,
public funds to provide government
workers with equivalent technical
prowess.

Sensitized by 25 years of environ-
mental awareness, even boards of
directors understand that the planet
takes a drubbing from business as
usual, but mostly regard the costs as
minor marginal externalities that
should be borne as they always
have been, not directly by con-
sumers but indirectly by citizens
(who are taught to blame high water
bills, escalating property tax rates
and sales taxes on government in-
competence, overreaching and inef-
ficiency). If I had a dollar for every
minute that every commercial entity
pollutes my environment, § could
pay my community’s portion of
dealing with the aftermath. But our
Congress seems to be unwilling to
grant agencies even that much
leverage.

Sometimes I feel that early ho-
minids in Northern Europe devel-
oped a gene that impelled them and
their descendants to want to own
everything they encounter. The
North Atlantic greed ethic, not quite
s0 evident in other regions or popu-
lations, has come to dominate the

8  URISA Journalfin My Opinion

culture and commerce of our time.
Some polities have succeeded more
than others in documenting land
ownership and other characteristics
such as cadastres, digital and other-
wise, The United States, sad to say,
lags behind many nations in its
treatment of land records; but does
this not reflect its characteristic
what-me-worry attitude toward the
natural and built environment?
What event is going to change this
state of affairs? It certainly won't be
regulatory proof of how effective a
tool that spatial technology can be,
unless it also bestows competitive
advantage in accumulating wealth.

As we (planning and GIS profes-
sionals) are frequent advocates of
EMPLDS technology, it behooves us
to consider the probable conse-
quences of our activities, whether
desired or not. If we somehow man-
age to do this, we may have broken
the mold, and might be able to teach
others how to better anticipate the
consequences of their everyday, self-
interested actions. If we fail, GIS and
EMPLDS technology will simply ac-
celerate the impoverishment and
degradation of the planet’s re-
sources and habitat. Like many
other endangered species, we will
succumb to forces beyond our con-
trol and, quietly or noisily, slip
away.

I don’t want the end of my
species’ tenure on the planet to be
attributed to defective genes. I

would rather end my days fighting
the squalid presumption that some-
one must own everything that is
known or is suspected to exist. This
sleazy world view denies the legiti-
macy of interests other than those of
owners in any enterprise or estate.
Its greediness is ugly to me, and 1
feel that its assumptions contradict
the reality that most of us under-
stand. [ therefore issue the following
challenge to all enterprises—private,
public nonprofit and even personal:

Disavow, as publicly as possible,
the idea that any economic good
is free. Consider the environment
to be one or more employees, to
be paid fair wages according to
the importance of work they per-
form for you, such as providing
supplies of decent air and water
or swallowing up your garbage.
Because you pay wages, you will
want to assess the value of the
work your employees perform. [
believe you will discover how in-
adequately money measures the
value or the difficulty of main-
taining a healthy natural environ-
ment.

If you choose to accept this chal-
lenge and act upon it, I am con-
vinced you will make the world a
better place no matter what you do.
If for any reason you do not accept
it, you need to convince yourself
that you are not part of the problem,
which most of us are already quite
expert at doing. Carry on.



REFEREED

In this issue . . .

Carrie Anderson proposes a frame-
work for the GIS development process
that attempts to balance the technical
and non-technical issues affecting GIS
implementation. This paper will be of

particular interest to persons concerned

with implementing enterprise GIS in
complex organizations.
The paper by Holt and Benwell ad-

dresses artificial intelligence techniques -

to improve the analytical strength of

spatial information systems. This paper -

will interest those wanting to explore
expert systems, neural nets and other -

artificial intelligence techniques for use

with GIS. _
The Khawaja and Benjamin paper -

proposes a structured process for sys-- -

tem selection. The process consists of

identification and prioritization of need -

and translation of needs into functional

attributes. This paper will interest those
involved in system design and selec- .~

tion.

The judges for the Horwood Cri- . - -
tique Prize split the award for best pa- - -

per in the 1995 URISA Conference Pro--

ceedings. The Hunter and Goodchild - "

paper extends their prior work on han-:
dling raster data uncertainty to han-

dling vector data uncertainty. This pa- -
per will interest those involved with ™~ T

spatial data accuracy issues. The Kim -

and Hopkins paper will interest readers .
concerned with network analysis mod- = -
els, particularly modeling of network -

capacity expansion.

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 member-
ship and the broader information systems community. We encourage the
participation of system designers, implementors and users as well as the
educational 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
community through the sharing of critical investigations and organized
knowledge. To this end, we are seeking three forms of work: (1) Reports
of current 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 over-
all 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 the-
sis argued persuasively; (4) is the writing clear, concise, straightforward,
inferesting, 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. (For com-

plete guidelines regarding the preparation of manuscripts and illustra-
tions, see pp. 118-119.)

Kenneth | Dueker
Bernard [. Niemann, Jr.






