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Research Progress

Research at the National Center for Geo-
graphic Information and Analysis is
carried out by teams working on a spe-
cific research issue, or Initiative. There
are currently 12 Research Initiatives
planned for the first three years, each

NCGIA Management

The Center is a distributed enterprise
and requires imaginative and effective
management. This is accomplished by
having three different governing bod-
1es. The first, the Executive Commiittee,
comprising of the two Co-Directors,

Educational Initiatives

GIS education and training, both at the
university level and for the user com-
munity, are issues that are receiving an
increasing amount of attention. In the
academic sector, GIS courses are spread
throughout the spectrum ofdepartments

under the direc-
tion of an

NCGIA faculty
member.  The

of the Initiatives
follows the same 2
pattern. Given
the initial defini-
tion of the Initia- 3
tiveareaofinves-
tigation, a Spe- 4:
cialist Meeting is
held to identify 5
and prioritize a
number of fea-
sible research 6
topics that can be
investigated and 7

NCGIA Research Initiatives

T e 1: Accuracy of Spatial Databases

Specialist Meeting: December, 1988

: Languages of Spatial Relations

Specialist Meeting: January, 1989

: Multiple Representations

Specialist Meeting: February, 1989
Use and Value of Geographic Information
Specialist Meeting: May, 1989

: Architecture of Very Large Spatial Databases

Specialist Meeting: July, 1989
Spatial Decision Support Systems
Specialist Meeting: January, 1990

: Visualization of the Quality of Spatial Data

including Geography,
Surveying Engineering,
Forestry, Geology, Ma-

rine Sciences, Environ-
mental Studies, Plan-
ning, Urban Studies &
Landscape Architecture.
Current studies under-
way estimate that over
250 institutions offer at
least an introductory
course in GIS and anum-
ber of schools are plan-
ning to initiate such a
course this Fall. Train-
ing for the user commu-
nity is offered by ven-
dors on specific systems,
conference & profes-

brought to clo- 8
sure in the time
allottedto theIni- | %
tiative. Partici-
pants, represent-
ing a multi-dis-
ciplinary ap-

Expert Systems for Cartographic Design
Institutions Sharing Spatlal Information
10: Temporal Relations in GIS

11: Space-Time Statistical Models in GIS
12: Remote Sensing and GIS

sional association work-
shops, commercial work-
shops & seminars, uni-
versity extension pro-
grams, and consultants
as well as in-house train-

proach to the

subject, are asked to define the issues
and generate strategies to find solu-
tions.

Research Initiatives generally last from
12 - 18 months. During that time re-
searchers, who might be faculty, post-

Michael Goodchild and David Simon-
ett, and the three Associate Directors,
Andrew Frank (Maine), Ross MacKin-
non(Buffalo),andTerenceSmith(Santa
Barbara), has the responsibility for all
management decisions such as policy
on affiliate programs, education initia-

ing, Conferences, which
occur on a weekly basis,
also provide information for the user
community.

With the rapid expansion of the GIS
market, trained individuals are much in
demand by vendors, users, consultants,
and service companies. To help offset
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Upcoming Events

June6
Workshop an Use and Value of
Information (2nd Annual

d GIS Conference)
Towson State University
John Morgan, 301-321-2964

June 10-11

Workshop on GIS in Higher
Education

Ohio State University

Duane Marble, 614-292-2250

June23-24

Board of Directors Meeting

Executive Meeting

SUNY Buffalo

Ross Mackinnon, 716-636-
3101

July 17-18

Symlposium on the Design and

Implementation of Very Large
Spatial Databases

Santa Barbara, CA

Sandi Glendinning, 805-961-
8224

August 56

Workshop an Spatial Analysis
Boston, MA (URISA)
Phil Parent, 805-961-4617/

8224

August25

Workshop on Census Data-

bases (In conjunction with the

California State Census Data
Center)

Santa Barbara, CA

Phil Parent, 805-961-4617/
8224

November 10-12

Regional Science Association
North American Meeting
Santa Barbara, CA

Luc Anselin, 805-961-2599

November 26-30
GIS/LIS '89
Odando, Florida
703-241-2446

Research (cont. from p. 1)

doctoral fellows, or advanced graduate
students from the NCGIA sites, faculty
from other institutions on sabbatical
leave, or representatives from private
industry or governmental agencies, are
divided into small working groups to
investigate specific problems. Typical
products from these groups will include
papers published in reviewed journals,
presentations at GIS conferences, bibli-
ographies, algorithms or models for
analysis, Technical Publications distrib-
uted by the Center, short courses or
workshops, and, ultimately, new ways
ofdealing with the issues at hand.

Initiative One:

So far, four Specialist Meetings have
been held with the fifth taking place in
July in conjunction with the Sympo-
siumon the Design and Implementation
of Large Spatial Databases. The first,
on The Accuracy o f Spatial Databases,
took place at the Santa Barbara site on
December 13-16. Held at the Casa de
Maria, a non-profit ecwnenical retreat
located in Montecito, California, the
meeting provided a forum for special-
ists from government, private industry,
and academia to exchange perspectives
on the issue of accuracy and methods
for dealing with the uncertainty o fdata
that is inherent in a spatial database.
Three major premises were presented:

o All spatial data are of limited
accuracy

* Precision in GIS processing nonnally
exceeds the accuracy of the data;

* We lack adequate means to character-
ize the accuracy of spatial track
uncertainty through GIS processes, or
compute and report uncertainty.

The major goals of the initiative are to
improve models of uncertainty, to de-
velop methods of encoding and track-
ing uncertainty in databases, to formu-
late methods o fcomputing and commu-
nicating error in GIS products, and to
identify policies that encourage the
implementation o f results.

Forty-one attendees represented inter-

ested federal agencies such as the
Geological Survey, the Census Bureau,
and NASA, Universities from as far
away as Zurich and Rome, and private
sector organizations such as TYDAC,
Intergraph, Prime, The Institute for
Marleet and Social Analysis, and Envi-
ronmental Systems Research Institute.
The format o f the meeting was a con-
tinuous series o f one-half hour presen-
tations by each of the participants and
the resulting discussion. Rapporteurs
took notes and transcribed them on the
premises for almost immediate distri-
bution to the attendees for corrections
and revisions. A conference Proceed-
ings is tentatively scheduled for release
by summer.

Initial discussion centered around the
issue ofliving with inaccuracy. Thereis
no way to banish errors from the data-
base, so what approach is best for deal-
ing with uncertainty. Where does there-
sponsibility lie? With the databaseitself
or with the end user of the data? Can
inaccurate data produce accurate out-
put? Mike Goodchild pointed out that
the more data layers, the greater the
chance of contamination, but by the
same token, the more data layers, the
more information on which to base a
decision. Indeed. a trained analyst can
look at two inaccurate images and
improve on the accuracy o fboth. It was
agreed that inaccurate data, if correctly
analyzed, can produce valuable infor-
mation.

There were a number o f clear-cut items
that were identified as key issues. First
and foremost it was decided that a tax-
onomy, or classification scheme, o ferror
needs to be developed and some gen-
eral observations made on how those
errors are handled at the present time.
Secondly there should be a systematic
approach to defining how error propa-
gation occurs across the range of GIS
operations. In respect to error model-
ing, most o f the work will be centered
on incremental advances due to the
complex and difficult nature of the
problem. And finally it was suggested
that a bibliography and workshop be
developed as part of the Center out-
reach program.



For more information on Initiative One
contact

Mike Goodchild

NCGIA

University of California
Santa Barbara. CA 93106
(805) 961-8049

Initiative Two:

The Specialist Meeting for Research
Initiative Two. the Languages of Spa-
tial Relations. also held at the Casa de
Maria in Montecito, followed a slightly
different formal A smaller group con-
sisting 0f26 participants from the fields
of linguistics. geography, computer
science, and engineering held directed
discussions rather than formal presen-
tations. The specialists focused their
discussions on such topics as Standard
Query Languages (SQL). user inter-
faces. algebraic topology. natural lan-
guage understanding. knowledge rep-
resentation. cognitive science, naviga-
tion. and way-finding. A full day was
spent identifying specific areas of in-
vestigation that would be practical for
the Centeciescarch cycle. The. full re-
port of the meeting and the Initiative
Research Agenda is available from the
NCGIA Publications Department

For more information on Initiative Two,
contact

David Mark
NCGIA
SUNY Buffalo
Buffalo, NY
716-636-2283
or

Andrew Frank
NCGIA
University of Maine
Orono. ME (04473
207-581-2174

14260

Initiative Three:

Buffalo was the site ofthe third Special-
ist Meeting dealing with the issue of
multiple representations of objects in
spatial databases. Thirty specialists were
invited to investigate such issues as
scale changes. the conceptofspace. and
line generaliz.ation. The goal of the

meeting was to develop a series ofproj-
ects that will help define and overcome
the impediments to a more effective
utilization of GIS graphic capabilities.
The vehicle for reaching this research
agenda was a series of small group
discussions that centered on three basic
concepts: digital descriptions of map
features. database considerations. and
automatic scale-changing problems.
Eachgroupthen identified impediments
for these areas in consistancy. physical
impediments. and cartographic tradi-
tions. The discussion then focused on
the pros and cons ofadopting a single or
multiple representational solution.
Should a single database be adopted
with other scales generated from it? Or
should multiple representation be rec-
ognized as a necessary evil?

Research priorities were then devel-
oped with respect to the current state of
knowledge. The priorities fell into two
general categories: database issues with
the need to store and link various levels
of resolution, query processes, and the
need for database lineage; and generali-
zation issues such as improveddefini-
tion foe resolution, fonnalized feature
description and and categoriz.ation, and
the need to explicitly define rules for
map generalization.

A direct result of the Specialist meeting
will be a standardized database gener-
ated by a joint federal agency team to
serve as a standardized data domain in
which to develop benchmarks for algo-
rithmsand in which to establish compa-
rable results for generalized research.

For more information on Initiative
Three, contact

Barbara Buttenfield
NCGIA

SUNY Buffalo
Buffalo, NY 14260
716-636-2283

Initiative Four:

The value and use of geographic infor-
mation was the focus of Initiative Four
which was held in Maine in early May.
About 25 experts from many different
rusciplines met and hammered out a

3

plan ofaction to define how geographic
information is used in the decision-
making process, how the introduction
of an automated geographic informa-
tion system impacts the quality and
quantity of spatial information,and how
to put a monetary value on any changes
that occur in the decision making proc-
esses as aresult ofthe adoption ofa GIS.

The mix of specialists brought many
different perspectives to the meeting.
Roger Tomlinson, widely credited with
the coining of the term GIS and now a
consultant in the field. asserted that the
implementation of a GIS does not re-
duce staff nor reduce expenses in map
production. the usual output of a GIS.
Instead. he argued, the main benefit ofa
GIS is the ease of producing new infor-
mation and analyzing already existing
data. The key issue, he stated, is putting
a value on this new information. The
economists were of the opinion that as-
signing values is a futile exercise as
there is no way to accurately measure,
in monetary terms, what is basically an
intuitive process such as judging the
benefitsof irnproveddecision-making'.
However, the specialists representing
federal agencies such as the Forest
Service, EPA, and the Bureau of Land
Management are faced with that very
problem and need some methodology
to document the benefits of automating
their spatial data handling capabilities.

Once the issues and impediments were
laid out, the discussion shifted to de-
signing a research agenda that would
address these issues and begin to de-
velop a framework for putting a value
on spatial information. There were three
main ideas presented, each inexorably
intertwined with each other: the devel-
opment of a taxonomy of the use and
value of geographic information, a pre-
liminary survey to help establish sucha
taxonomy, and a series of in-depth case
studies to test the taxonomy in a rigor-
ous process. The process will be, by
definition, an iterative one with each
building on the other. At this point the
users and social scientists added per-
spectives on methodology and strategy
for designing the actual research agenda.



Research  (cont. from p. 3)

Of all the Research Initiatives, this one,
due to the sheer size of the field for
study, will be perhaps the toughest to
bring together. But, by the same token,
again due to the scope of uses of geo-
graphic infonnation, the value to the
majority of users and potential users of
GIS technology might very well be the
greatest.

For more informationon Initiative Four,
contact:

Harlan Onsrud
NCGIA

University of Maine
Orono.ME 04473
207-581-2175

or

Hugh Calkins
NCGIA

SUNY Buffalo
Buffalo, NY 14260
716-636-2722

Initiative Five:

Due to the intense interest in the subject
ofthe next initiative, Very Large Spatial
Databases, The NCGIA, in conjunction
with NASA, the Environmental Protec-
tion Agency, and the Geological Sur-
vey, is sponsoring a Symposium on the
Design and Implementation of Large
Spatial Databases to be held in Santa
Barbara on July 17-18. See page six for
further information on the Symposium
and Initiative.

Future Initiatives:

The last of the scheduled Initiative Spe-
cialist Meetings, dealing with Spatial
Decision-makingSystems, is tentatively
scheduled for January, 1990, probably
to be held in Santa Barbara. It is the
NCGIA plan that results from the first
five initiatives will feed into the next
round of projects. In this way, NCGIA
hopes to build a level of knowledge that
will pave the way for development of
enhanced GISs which can deal with the
increased amounts of spatial data that
will become available in the next few

years.

Management (Cont. from p 1)

tives, outside funding strategies, and
reporting to the NSF. The second gov-
erning body, the Scientific Policy
Committee, consists of the Executive
Committee as well as Waldo Tobler,
the Senior Scientist, and representa-
tives from Buffalo (Barbara Butten-
field & David Mark) and Maine (Kate
Beard). This committee has the respon-
sibility of planning and implementing
the research component of the center.
All Research Initiatives have to be
approvedby the Scientific Policy Com-
mittee.

The final governing body is the Board
of Directors, chaired by Jack Estes of

Santa Barbara. Consisting of 17 promi-
nent representatives from academia,
public and private sectors (see list be-
low), the Board has, in addition to an
advisoryrole, the task of overseeing the
reportingofCenteractivities to the NSF.
The Board, by its very makeup, has a
well-defined view of the needs of the
GIS community for both short-tenn and
long-tenn projects.

Both the Scientific Policy Committee
and the Board of Directors meet twice a
year while the Executive Committee
meets quarterly. In addition, the Execu-
tive Committee communicates on a
weekly basis. Each site prepares a re-
search report monthly and a manage-
mentreportquarterlywhichisreviewed

NCGIA Board of Directors

Chair: John E. Estes, UCSB

Dr. Robert Aangeenbrug, Association of American Geographers
Mr. Vince Barabba, General Motors

Dr. John Borchert, Universi

of Minnesota

Dr. John Bossler, The Ohio State University

Mr. Jack Dangermond, ESRI

Dr. Herbert Freeman, Rutgers University
Dr. John B. Garver, Jr., National Geographic Society

Dr. Patrick Mantey, IBM
Dr. David Moyer, URISA
Dr. Franco Preparata, Universi

of Illionois

Dr. Chester Richmond, Oak Ridge National Laboratory

Mr. John Rosati, TRW

Dr. Gerald Rushton, University of lowa
Dr. William Skinner, Stanford University

Mr. Lowell Starr, USGS
Dr. Shelby Tilford, NASA

Dr. M. Gordon Wolman, Toe Johns Hopkins University

The NCGIA Update is published twice yearly by the National
Center fo! Geoigraphic Information and Analysis at the Santa
Barbara site. Please send any submissions, requests, or change of

address information to:
Phil Parent, Editor
NCGIA Update
Nat'l Center for Geographic Information and Analysis
University of California
Santa Barbara, CA 93106 805-961-4617/8224
Thi public tion is supg: ed in Eart by a grant from the
attonal Science Foundatton (SES-88-10917); this support
Is gratefully acknowledged.




by the Executive Committee. Open com-
munication among the Board and the
enter Committees is the key to keep-
mg the Center on track with the pur-
poses for which it was intended: to
remove impediments for the longterm
adoption and implementation ofthe tools
of geographical analysis & GIS.

Education (cont. from p. 1)

this increasing demand, the NCGIA is
developing, with the help of academic
& private sector experts and institu-
tions, a core curriculum GIS course
sequence. This sequence, consisting of
75 one-hour lectures, accompanying
laboratory exercises, teaching materi-
als,ana bibliography,iscurrentlybeing
compiled and edited for content and
format at the University of California
site in Santa Barbara. Target date for
completion of the draft materials is
August 1.

present. 35 Universities (represent-
mg over 1000 students) have signed
Memoranda of Understanding to test
the material this coming academic year.
These programs range from schools with
no prior course offerings in GIS to
schools which have been teaching GIS
technology for a number of years. The
level ofparticipation in the testing phase
varies with the institution. While some
prograr. ns jj] offer the entire sequence,
the maJonty of universities will utilize
only. one quarter or semester, usually
the mtroductory sections. Instructors
that teach established GIS courses are
encouraged to integrate Center material
into their current curriculum. Extensive
evaluations will be carried out through-
out the year by the testing institutions to
improve the sequence. Key questions to
be answered are what type of back-
ground is necessary to begin work in
GIS, what type of students benefit the
most, and how can this type of program
translate into augmenting the supply of
people needed to operate and manage
GISs.

Divided into 25 modules thatlend them-
selves to either semester or quarter
systems, the course sequence is based

on GIS and related courses taught at the
three NCGIA institutions, The State
University of New York at Buffalo, the
University ofMaine, and the University
of California at Santa Barbara. Using a
co bination ofhands-onlaboratory ex-
ercISes and practical theory, the course
sequence is designed to introduce the
upper-division college student to the
technical and applied side of GIS. Stu-
dents taking the entire sequence will be
expected to complete an independent
project from conceptualization to fin-
ished product utilizing the skills gained
from the course. This project will also
expose the student to management and
organizational issues.

The laboratory exercises are designed
to run on inexpensive PC-based GIS
software. It is the rare university that
does not have a PC lab on campus.
Datasets will be provided and conver-
sion routines for unusual system con-
figurations can be arranged. These
exercises will demonstrate GIS func-
tionality and provide students the con-
crete skills that employers are demand-
ing. At the same time, the lectures will
be giving students the intellectual frame-
ok thatwill allow them to adapt eas-
tly m changing hardware and software
nvir?n?lents, Inaddition, accompany-
mg blbhographies can steer students to
in-depth research.

The curriculum will be examined and
critiqued at the 2nd GIS in Higher
Education Conference to be held at Ohio
State University in June. It is antici-
pated that discussions will focus on
laboratory session content and context
as well as lecture formats. For the pro-
gram to be successful, the Center is
looking to the GIS community for feed-
back and ideas in improving the pro-
gram. Please feel free to forward any
comments or concerns about this pro-

gram to:

Phil Parent

NCGIA

University of California
Santa Barbara, CA 93106
(805) 961-4617/8224

Maine Site of NCGIA
Named Center for Excellence

The Surveying Engineering Department
of the University of Maine at Orono

one of the three sites of the Nationai
Center for Geographic Information and
Analysis, has been designated as a
Center for Excellence in Land Informa-
tion Studies by the international Insti-
tute for Land Information (ILi). The
UM program is only the second in the
United States to be so designated. The
Land Information Program at the Uni-
versity of Wisconsin is the other, with
two in Australiaand one in Canada. The
UM site was chosen because ofits com-
bination of strong undergraduate and
duate  curricula, multi-disciplinary
mix of faculty research interests, and
substantial involvement in land infor-
mation studies.

The Institute of Land Information is a
non-profit corporation which seeks to
foster the developmentofimprovedland
information systems, including the crea-
tion and adoption of advanced technol-
ogy forany activity affecting land, such
as title transfer, valuation, surveys,
mapping, graphic display, information
management. indexing, recording, plan-
ning and development Over 30 organi-
zations participate in ILI activities in-
cluding the American Bar Association
the National Association of Counties'
US Census, US Forest Service, th;
Canadian Department ofEnergy Mines
& Resources, and the Australian Sur-
vey Office. One ofgoals of the ILi is to
coordinate efforts of all levels of busi-
ness and government in developing
coordinated land information systems
for such purposes as more equitable
taxation, betterland developmentproc-
esses and to increase facility and econ-
omy in land transfer.

For more information on the ILi and
their activities, write to:

Institute for Land Information
440 1st St. NW, 8th Floor
Washington, DC 20001



Graduate Student
Opportunities at NCGIA

In case you haven't noticed, this indus-
try, technology, or discipline (whatever
you want to call it) is really talcing off.
According to a survey taken at the LIS/
GIS '88 Conference held last Novem-
ber in San Antonio, vendors estimated
sales growth between 20% & 100%
over their 1988 figures. The market is
predominately governmental agencies
(over 80%) with the federal agencies
talcing the lion's share of thal. The
private marketplace is virtually un-
tapped. There is a tremendous potential
for growth. However, this growth is
predicated by a need for trained person-
nel not only to operate and manage the
systems but to design and develop the
enhanced systems ofthe future that will
be needed to manage the ever increas-
ing flow of information.

The educational mandateoftheNCGIA
is twofold. The first is to educate users
on the principles of GIS and provide a
certain amount of hands-on training.
This partis being partially implemented
by the core curriculum program that
was highlighted on page one of this
newsletter. The second is to provide an
in-depth education on the advanced
principles of geographic information
and analysis for students at the three
university sites. The three departments
are actively recruiting talented graduate
students for this aspect of Center opera-
tions.

State University or New York

at Buffalo:

The Geography Department at SUNY-
Buffalo has been offering GIS educa-
tion for over 12 years. Itis the site ofthe
first GIS education laboratory in the US
and has produced a number of leading
professionals and academic research-
ers. Strengths include cartographic
design, languages of spatial relations,
spatial analysis, and other related areas.
UB has an established Research Center
for Geographic Information and Analy-
sis with a research staff including 14
faculty from 6 academic departments.
There is in place an already impressive
array of hardware and software for the

students and faculty to conductresearch
with more on the way. Multi-discipli-
nary research is strongly encouraged.
Research assistantships for projects re-
lating to the NCGIA Initiatives are
available. For further information on
admissions, please write:

Director of Graduate

Studies

Dept. . of Geography

SUNY-Buffalo

415 Fronczak Hall

Buffalo.NY 14260

716-636-2722

University of Maine
The Surveying Engineering Department
attheUniversityofMaineofferscourse-
work and independent study in both
technical issues relating to database
design, spatial query languages, and
software engineering and the institu-
tional, economic, and legal issues asso-
ciated with the adoption of GIS. As a
surveying program, the emphasis is on
land information with courses on geod-
esy, the new global positioning satel-
lites, and cartographic transformations.
A growing department in faculty and
hardware and software, the program
offers graduate students the type of
education that will position them for
opportunities in either the public or
private sector or in academia. There is
support,both departmentalandNCGIA,
for students wishing to pursue research
in conjunction with theNCGIAresearch
agenda. For further information, please
write:

Director of Graduate

Studies

Surveying Engineering

Department

Boardman Hall

University of Maine

Orono,ME 04469

207-581-2188

University or California

The Department of Geography at the
University of California at Santa Bar-
bara offers graduate students special-
ties in quantitative methods & model-
ing, remote sensing, biogeography, wa-
ter resowces, and spatial perception
among others. A highly quantitative de-
partment, most students utilize com-

putermodeling techniques in the course
of their studies, whether it is in agricul-
tural prediction, global carbon flux or
hazardous waste monitoring. Students
are strongly encouraged to initiate fund-
ing proposalsand participate inresearch
projects. Faculty and students work very
closely with one another and coopera-
tive research is the norm rather than the
exception. Funding for graduate re-
search is available for most students in
the Department For further informa-
tion, write:

Graduate Advisor

Dept. of Geography

University of California

Santa Barbara, CA

93106

Call for Papers

The International Journal of Geo-
graphic Information Systems, the
leading peer-reviewed scholarly
journal dealing exclusively with GIS
and associated issues is planning a
special issue dedicated to new
methods of spatial analysis, wtth me
expressed view of improving the
analytical functionality of GIS.
Closing date is November 1.

For further information, please
contact the editor:

J.T. Coppock

Dept. of Geography
University of Edinburgh
Drummond Street
Edinburgh, EH8 9XP UK

Symposium on Large
Spatial Databases

A Symposium on the Design and Im-
plementation of Large Spatial Databases
will be held in Santa Barbara on the 17
& 18th ofJuly, 1989. Co-sponsored by
NASA, USGS, Oak Ridge National
Laboratory, and the EPA as well as the
NCGIA, the symposium will serve as a
forum for leading researchers and prac-
titioners in spatial data management A
major focus will be on issues that arise
in handling very large spatial databases.
There will be 16 papers presented on



various topics with additional invited
presentations by Hanan Samet, Jurg
Nievergelt, and S.K. Chang on special
issues. Two panels are planned, one on

NCGIA Publicati

Center Research Publications:

database requirements fora GIS and the El.l]]_Em.ﬁmsaL 300+ pages that outlines what the $17.50
other an database solutions for a GIS.  Center plans to do in the upcomlngbyeqrs. Contains
Panel participants will be composed of ~appendices of Center personnel & bibliography.
vendors, academic researchers, and . . .
users in both the private and public sec- Edllﬂd-Em-PﬂmL Abridged version of aboye con- $ 8.00
tors. A proceedings volume is included  tAiling sections on rationale, research, and edu-
with registration and will be published = €ation plans. No appendices.
in the Fall by Springer-Verlag. For fur- . S $ 2.50
ther infonnation on registration and ac- mmmma%%% ary '
commodations, please call or write: of issues involved with Initiative One. List of
Sandi Glendinning research topics & abstracts of papers presented.
NCGIA Languae; ions: Initiative T $ 6.50
University of California iali ; ;. This 50+ page report
Santa Barbara, CA 93106 provides an in-depth look at the issues involved
(805) 961-8224 with spatial languages and a comprehensive
discussion of a possible research agenda.

: i iali i : This report In Press
presents a comprehensive overview of the challenge of storing digital versions
of geographic features.
Associated Center Publications:
Cn.fmit.mea.nd.[lnsqusnc.AS].Iects.n.f.S.pm_ Report of a workshop held in 1988 $ 5.00
1N uffalo dealing with the human conceptualization of space. Related in content
to Initiative Two.

: Seminar workbook presented by Mike Goodchild $15.00
at various conferences. Stresses GIS analytic capabilities and gives overview of
current GIS functionality.
Qb;ecﬂnnmdﬂmbaselﬁhnsﬂ%g%foml& Seminar workbook presented by $15.00
Andrew Frank. Deals with data models, obf'ect-oriented DBMS, architecture, and
query languages. Includes extensive bibliography.
(== m oo ,
I Mall Check or Money Order to: Publications Order Form j
I |
| Publications Quantity Title UnitCost  TotalCost |
I NCGIA i
| University of California 1
Santa Barbara, CA 93106

I i
: All Prices Include Postage I
I Allow 3-5 Weeks f()r dehvery Total Amount Enclosed —— = :
| |
1 Name |
| Organization |
| Address !
lL City, State, Zip J!
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For further information on the NCGIA, please contact the following people:

For Center Activities as a whole:

David Simonett, co-Director
NCGIA

University of California
Santa Barbara, CA 93106
(805) 961-2013/8224
simonett(@sbitp.bitnet

FAX (805) 961-8016

-Or-

Michael Goodchild, co-Director
NCGIA

University of Calif(>mia

Santa Barbara, CA 93106
(805) 961-8049/8224
good@sbitp.bitnet

FAX  (805) 961-8016

For activities at Buffalo:

Ross MacKinnon, Associate
Director

NCGIA

SUNY/Buffalo

Buffalo, NY 14260

(716) 636-3101
proross@ubvms. bitnet
FAX (716) 636-2893

For activities at Maine:

Andrew Frank, Associate
Director

NCGIA

University of Maine
Orono, ME (04473
(207) 581-2149
frank(@mecan [ .bitnet
FAX (207) 581-1604

For activities at Santa Barbara:

Terence Smith, Associate
Director

NCGIA

University of California
Santa Barbara, CA 93106
(805) 961-8221
smithtr@aslan.bi tnet

FAX (805) 961-3262





