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1.7 PREFACE

This bibliography is' an extension of Council of Planning
Libraries Bibliography 239--GEOGRAPHIC ASPECTS OF INFORMATION
SYSTEMS: Introduction and Selécted Biﬁliography.l Major changes
include an additional 600-plus titles (more than 300 references in
all}, SCQAPIUS entries in fﬂ;zéuﬁhoﬁ‘index, and é‘seétion which
deals briefly with standardizétiéﬁ-éompatibility, transferability,
confidentiality, and geo=-coding.

Problems and questions related to latter-named topics are
Common to thé-conceptualiza;ia;;{&egign, development, and implement=
ation of virtually any geographic~based information system program
or project, and are inherent parts of the specification-acquisition~

processing-~dissenination-application chain of events which .com-

prises data base development. The purpose of the section is to
offer definitions and brief discussion of some of the issues sur-
rouﬁaing thosé topids. o |

Since Bibliography 239 is superseded by this one, and will be
allowed to go out of print, the narrative of 239 is retained.

3. INTRODUCTION

Within the span of a few years tﬁé information systems field
has become a major growth industry in virtually evefy technologically
developed country in the world, Although many manual systems
were aﬁd are in operation, the developuent of high speed electronic

computers has brought about a virtual revolution in terms of the

1Barry S, Wellar and Thomas 0. Graff. Geographic Aspects of Infor- '

mation Systems: JFatroduction and Selected Bibliopraphy, Council
of Planning Libraries Exchange Bibliography 239 (Monticello,
Illinois: Council of Planning Libraries, Noveuber 1971).
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quantities of data that are bezng requested collected, processed,
dissenlnated ‘and applxed at every level of government in business,
in universities and so on,

The teirm ”informatioﬁ;systemﬁuhaﬁfheen'and is undergoing
change in terms of what it means, and a considerable amount of
effort hasibeen‘egpended in attemp;s_at‘de?initive Statements.
Rather than engage in semantic ox philosophic arguments we proceed
on the premise that an information system is simply a man/machine
complex engaged in activities asscciated with the specification,
acquisition, prodessing, diésemiﬂation, and application of the
inputs and outputé ;f the system,

Our present Ebﬁéarn 1s with the data elements, items, and
formats® that enter and £low through the system, that is, the data
base of the systém.S:'Each of the five”squESged phases of data
base development is briefly summarized as Follows:

- Data element/item/format specifigation—-involves defining

that set of data elements and items and formats which come

prise the input to programs, projects, data bases, etc.,
of the information systen.

- Data item acguisitionw-involves the making and recoxding
of ‘observations (data items) that measure or report on the
studies of data elements. :

2A data element has two basic parts, a gemeric part which designates
the unit of information and a specific part which, when recorded,
designates aparticular fact, condition, qualification, or measure-
ment. These specific values or representations are called data
items. For example, in the statement, "the speed limit is 30 miles
per hours,” "speed limit" is generic and "30 miles per hour™ is
specific. When related to a field of information, "speed limit"

is called a data element name. Format refers to the way in which
data elements and ltews are stored in files, fields, and records.

3 The relationship between data dnd information has also been the
subject of some discussion. It has been suggested that dnformation
may be regarded as enhanced ot ‘uséful data, and that data ave a
subset of information., To illustrate, if A plus B equals C, A and

B night be regarded as data and C as information. In an information
system context, then, data are inputs and the output of the system
is Lnfornatxon.
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~ Data element/item/format storage, retrieval, and manipula-
tion--are data handling or processing operations, manual
and automated thit are performed dpon raw, processed and
semi-processed data.

- Data element/iten/format dissemination--involves the delivery
of data (elements/items/formats) to users (man and/or
machine},

« Data applications~-are performed by the users (man and/or
machine) as they carry out their cperatilons/control/plan~
ning-related activities.

As with any system interaction, feedback and adjustﬂent occur within

and between or anong phases over tine, and the activicies, operations

BT

etc., in each phaae are altered accordingly.

Based on the five proposed phases of data base dovelopnent,
it is possible to generalize and refer to Municioai Informatlon
Systems, Urban and Regional Information Systems Management Informa~
tion Systan, Geographie-Based Infornation Systems,‘and‘sobon. For
the most part there iz a change in context inVleed whereby the

‘ormentation shifts according to subject matter, political boundaries,

““._attributes of the data in the systens (€uBey geographic), the

decision makers or decision~mak1ng proceaoes, etc. However, in
”all_these there is-da chain of events involved that Begins with the

input of data elemenﬁs and items‘aod formats which'comprise the
j'oysoem, tﬁe s&stemfs data baoé, and the output of iniofmation used
ffor.oome purpose. By woyiof“anaiogy, an information afotem nay be
likened to an assembly line in that an erid product is acﬁieved after
speci fying, colleotiog, processing, disoemioating, ond'appléing
appropriate.raw maierials that meet the demands of the osers orx
clients of the end products.

The necessity for a bibliography of this type, 1ndeed for a

variety of bibliographlc types due to the rapid growth of the field,

- “becane apparent while conducting research for the Wichita Falls
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Consortium Municipal Information Systems (MIS) Project, Congract
H=1217==Municipal Information Systems, Federal Urban Information
Systems Inter-Agency Committee, U, S, Department of Housing and
Urban Developmﬂn;.a. Few cities, states, or federal agencies can
afford to fully document all their activities,‘and as a result the
researcher seldom knows just .what bas been cqnceptualized, designed,
developed or implemented. 4And, although the,lispings of whieh
dgencies have systems up and running are growing, the listings do
not provide the. specific kinds of ipformé;ion tha; is included in
this bibliography,

The utility of such a bibliogﬁ@phy becamé even more obviaus
while conducting & seminar on information systems and computer uses
in geography. One-of the difficulties that all students faced was
the diffuse nature of much of the literature, as it seemed to tuin
up in a wide variety of journals and conference proceedings in alnost
every discipline. There are undoubtedly others,'both the commonality
of the spatial characteristics of data elements and items Lo many
papers furthey suggested the.need tQ‘compile_selected, and hopefully
representative, references -in:a single volume.

* The bibliography which follows, therefoxe, provides a guide to

the diverse body of literature that deals with the geographic or

gpatial chavacteristics-of the data elements and data items in each

" of the five phases, As such it should provide planners, geographers,
economists, sociologists, aud others with useful points of reference
concerning one characteristic of data that is common to research

efforts in a variety of fields,

4Be_lr.ry S, Wellar, Evaluation of Selected Major Information Systems
Research and Development Projects: Implications for the Wichita
Falls, :Texas MIS, Phase 1, Volume IV, Section 2 {(Springfield, Virg-
inia: MNational Technical Information Serviece, 1970), and Barry S.

Wellar, A Working Treatise on Data Standardization, prepared for the

Wichita Falls Consortium Municipal Informatign osystem FProject (Law-

ﬁ%%%gtsgggsg%:Ka%gggftﬁgglg?r Soéial and Eunvirvonhental Stidies, The
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3. BRIEF OVERVIEW OF SELECTED GEOGRAPHIC-BASED INFORMATION
SYSTEM, THEMES: STANDARDIZATION, CONFIDENTIALITY,
TRANSFERABILITY, GEOCODING
Although the topics addressed in this section are part of a
rich and growing body of literature, the authors have not yet located
a document in the open 11térature'which adequately defines and over=

views standarxdizatlon-compatibility, confidentiality-privacy, trans=

ferability, and geocoding in an information systems context, much
less in the context of a geographic-based information system. &
symposium and proceedings sponsored by the International Geographic

. .. Union and UNESCO will mitigate the problem somewhat,s‘as will future

- meetings of URISA, AIP, ACM and other organizations listed in Part

6. For the most part, however, a newcomer Lo the-field will still
find himself in the position of scanning a number of papers and then
‘having. to tie together the viewpoints of several or a number of
wrlters,

The definitions and/or discussions which follow ave brief
approximations, and represent our perceptiqg of some aspects of the
state-of~the~art. Tue to rapid and far-reaching changes in tech-
nology, attitudes, expectations and other variables including
_intex- and. intra~governmental and public sector-private sector
relationships, we are progressing at va;ying,;ateﬁ towards a
couvergence of opinion or fact about the status and role of each
.thematic cpmponent. e are mereiy trying to focus attention on

several thewmes which are common to virtually any information system

R & D, with emphasis on those having a geographic-baéed component .
5The UNESCO-IGU Second Symposium on Geographical Information Systems

is. to take place in Ottawa, Canada, August L-9, 1972, and is being
organized by the IGU Commission on Geographical Data Sensing and Pro-
cessing, For details about the Symposium and Proceedings contact
Administrative Secretary, UNESCO-IG0 Second Symposium on Geographical

Information Systems, P. O, Box 2800, Ottawa, Canada.




7. ..v) CPL Exchange Bibliography #3156-#317

1. Standardization-Compatibility

Standards and standardization proce&ures'manyOmprise sonething
as informal as precedents; “for example, if data éfe*ﬁirst collected
and used at the block level, a standard for future actions has been
set, and remain ia force until the next survey or application when
it may be changed, At a move formal level,-spapdaxdization nay in=-
volve developing a documented chain of events Wheféby eﬁery data
element, 1tém, and.format meets certain specified critgria related
fo the'specification, acquisition, processing, dissemination, and
applicatibn of eaéh entry in the information systen's data base.6
Examﬁles of criterié include precision, aacuracy; reliability,
‘scale ér level ofraggregation,‘and temporality. In a geographic-
based ihformation syéﬁem, these criteria would pertain to point,
line segmént; and areal (polygon) data item identifiers of épatially
distributed data elements,

Achievement of standardization within systems in terms of
geogfaphie identifiers does not, of'courée, guarantee ¢ompatibility
betweén systens, TFor example,rone systen (or part thereof) may
ﬁfeét a parcel as a point, and another nay treat a block as a point,
The potentiai for incompatibility exists because parcel-point data
can be aggregated to the block level, but block data cannot be dise
aggregatgd to report on imdiﬁidual parcels, Although there are other
causes of incompatibllity within and between systems and their cone

ponent'paxts, the spatial-data iten is the one which assumes a key

GaAn essay on a formal structured procedure for developing standards
and standardization procedures, prepared by B, Wellar, is contained

in The Wichita Falls Consortium Phase II Report, Volume XII, Concept-
ualization Themes (Springfield, Virginia: Wational Technical Ianforma-
~tion Services, December 1970), and Barry S, Wellar, "Some Paradigus
for the Development of Standardized Data Bases,” presented at Confer-
In West, ATP Annual Meeting in San Francisco, October 1971 (Washe
fugton, D.C.: Information Systems Department, American Institute

of Planners, 19271),
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role in geog%aphic-baaed infofﬁétidnhsyétéﬁs} 6ﬁe to iﬁproved
rtephﬁblogj, particﬁiarly'in térﬁs‘df saétware, major advances ave
Béiﬁg made ﬁoWérds geégraphic déta.iinking and interchaﬁge. However,
for reasons related to'confidentialitf (ﬁnd cost), constraints ave

imposed upon the level of disaggregation at which data can be released.,

2, Confidentiality-~Iavasion of Privacy

The subiect of,confidentiality or invasion of privécy‘focuses
on the abuse or misuse of sensitive data, which for the wost part
are regavxded as data reporting on individuals, Along_thesenlines,
and particularly in the context of technological advance is the
specter of Orwell's 1984, which in the minds of many people is al-
ready here., It might be inferred that_é geographic~based information
systen ilncorporating point, liné and areal data deces not deal in
personalities, and as such sensitive data ave not an issue. As
evidence of this, one could hold up land use maps found in virtually
any planning agency's office Which,depicts-éome parcel data fox
entire cities.7 Further, if one has the patience, it is usually

 possible to obtain a great deal of data about parcels, stﬁucturas,

and actilvities if the data items are part of the public recori.

7A linited survey reveals that planners differ considerably in teyms
of which Jdisagpregate data are readily wmade available to the general
public or reseawvcherxs, In Lawrence, Kansas, for example, a land use
- map depicting use by type for each parcel is the only disaggregate
data to be contained in a neighborhood analysis project veport. Data
on structures and envirommental blight (junked cars, safety hazards,
trash and debris) will be aggregated in the report, but apparently
will be available at the parcel level to persons who call on the
planners office. Both authors are lnvolved in the project as con-
sultants, and have bowed to the City Planning Departwment's informal
policy not to plot these data at a parcel level in the veport. It
is unlikely that Lawrence or its current city planner is unique in
this respect, which suggests that some public sector agencies are
uncertain as to whet constitutes unlawful release of data reporting
on the private sectow,
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Cause for concern is tied, primarily, to computerized systens
which provide for retrleval and organization of massive amounts of
data in a short.period of time, It would be possible, for example,
to use a person .8 soclal security number to obtain income, tax,
education, héalth, criminal and other data from a variety of files
and thereby create a detailed profile on that person, One of the
fundamental aspects of the issue is the trade-off between an’ in-
dividual’s or group's wight to privacy, and the larger comrunity's
or soclety's actual or imagined need tio kuow,

- In this report: the bibliographic eﬁtries are those pyimarily
concerned. with spatial data, that is, what or who is where over
time, Invasion of privacy seemingly ‘occurs when the data “items
take -on such gpecificity as to not only identify an individual,
but infringe upon his rights to freedom from unwarranted intrusion.
What remains unresolved in most contentious issues 1s the point at
which this occurs, Fov example, if it becormes public knowleége or
can be gleaned frowm public records Ehat the structure at 123 Oak
Street is rated as dilapidated, does it comstitute an infringement
of personal rights? 15 the public entitled to know that the pro-
pexty at 863 East llth does not have indoor plumbing? Although
spatial data dtems have not yet received the attention that the
more generally accepted personal identifiers have, 1t 13 unrealistic
to expecﬁ that they will not come under the same kind of serutiny

in the near future,

3., Transferability

8 ’ .
One‘of*the*goals of USAC, and presumably.mcst R & D projects

U. S. Department of Housing aud Urban Development, Reguest fox
Propogals No, H-2«~70 for Municipal Information Svstems (Washmngton,

D.C.: US DHUD, Urban Systems Inter-Agency Advisory Comnittee
(USAC) 1970),
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supported by public fundis, is the généfation of products and pro-
vision of insights into’conceptualiéation, design, development and
implementation processés which are transferable to other systens
or users, thereby lessening overall R & D éxpenditures while improving
overall performance capabilities. This does not say that re~invention
of the wheel, for example, is necessarily bad, but rather, given
finite resources (including expertise), it would behoove us to make
ruitiple use of products and insights into processes (and expertise)
generated by publicly (and privately) finastced R & D projects,

In terins of actual kinds of transfervables, the Wichita Fells
- Comsortium dealt with seéveral upon completion of the Conceptualizatfion
Phese of the Muhicipal Information Systen Project:gﬁ
- any entity having, let us say, 40,000 data elements and a
million or so data items in its recovds at a'pbint in
time is faced with the problem of organizing the data,
The Wichita Falls Consortium developed “in excess of 100
Decision Information Set Centers (DISC's) which (1) define
the characteristics of information used by specific mun-

- dcipal applications, (2) describe logical information
flows within groups of applications, and (3) identify
information uses and needs anmong subsystems, The DISG's,

~which are conceptual-devices, facilitate moduiarity-in

- systems design, and the.analytical‘framework upon which
each is based should render them tvamsferable to other

8ys tens,

9The Wichita Falls Congortium Phase II Report, Volume XII, Concept~
uallzation Themes, op, cit., pp. XII«2~X1I-6, prepared by Edward
Haavle, o ‘ .
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- experlence in priority settlng provides transferable
insights, It is unlikely that the sanme prlo:ities will
hold between subsystems within the same system, or between
two different systems, and it 1s equally unlikely that
users of data and suppliers of data wili have thé same
priorities. It is therefore necessary that criteria be
adopted for setting prioritles. In Wichita Falls two
crmteri&~-volume of regular output, aud 1ntegration {of
appllcations) 1mpact~-tended to account for the applications
which received highest prlorxties among operating municinal
officials, Siﬁiiar criﬁéfia:cou1d1be adopted f&r deternin~
ing preferred ébati&l chérécﬁeristicé of déta, although
users and desipners bf'syéﬁems ﬁéy not bé in égraement
about criteria €6 be used in spécifﬁing data characteristics,
Further insights on this topic should evolve when the project
enters the developrent stage. i
One of the major and increasingly abparent §bstacles to
achieving transferability is inadequate or‘non-existent dogunent-
ation. 1In a previous report the senior author attenpted to derive
‘some "lessons learned" for the Wichita Falls, Texas MIS Projeet
by analyzing six major information system R &.D projects.lo PR
though it was often poésible to determine what operational systems
did do, it was not possible, as a rule, to determine why what was
done was done. Similarly, reports on conceptual systems usually
contained statements as to what would be done, but they did not

offer tweh in the way of why they would do certain things should

1OBarry 8. Wellar, op. cit,, Evaluation of Selected Major Informa-
tion Systems Research and Development Proiects: Implications for
the Wichita Falls, Texas MIS,
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’Ehey becoﬁé'ﬁﬁé%étiﬁﬁéi‘ As a ”esult there is. relatively little
in the 11terature whlch contrlbutes to & more complete understandlna
of perfornance speclficatlons, such as priority setting, or Lo
~an appraclatlon of the rules and procedures operating at the time
when d@cisionnmaking took place.
As noted above, however, piecemeal progress at least has been
made towards transferability, particularly with vespect to the
'developﬁent of computer ﬁrograms.for handling Spatial data, One of
the most 1nportant diattnctlons between the arcas where trans fer=
"abillty is and is not being achieved, is that in the case of the
former, :t has been posslble to operate in a sphere which is not
“situation ok phenomenon rpecific. For example, the by~laws
operating in chhlta Falls may not. be the same as those operating
in Hewayk, and hence products and processes tied to the by~laws
4Iﬁare not transfexable. A sinilar smtuatloﬂ would hold, in fact, as
long as the products and insxghta to processes are tied ko any
pollcy which is unique to a given systemn. Spat1a1 data assoclated
with functional rather than jurlsdictlonal entlties, and available
at varymmg scales, 1end themselves more readily to intra- or interw
-area comparisons and analyses, It is primarily for that reason
éhaf'softwar@ packages treétimg 3patia1 data compﬁise one of the
more visible and demended transferablé products agsociated with

information systém R & D projects,

4 Geocoding

The practice of assigning geographic cooxdinates to phenomena
‘occupying space led to the terms geographic data coding and geo-
graphic coding, and than to the terms aeo~cod11g and geocod1ng.

Geocodmag is essentlally a langua&e whereby geographically referenced
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data can. be aaquired, stored, retrieved,’maniﬁulated, diggseninated
and applied (by manual or automated.mieans) by recourse to the co~-
ordinates which identify points, lines (or line segments) and
aveas (polygons), Ohe of the main attractions of coordinates is
that they ave digital, and as such can be measured to varying
degrees -of precision for input to computers or automated data pro=
cessing machinery,

The trewendous actual and potenitial benefits of geocoding by

- machine methods ave of course closely tied to the standardization=
*‘compatibility, confidentiality, and txaﬁsféféhility problen noted
abové. For:exauple, there arve a number of coordinate systems to
choose from (geogr&pbic,‘stergq&graphic, transverse mercator,
universal transverﬂé meréétér, pélyconic, Lambert conical conformal,
‘étc;) and a wmde choice in coordinates and preclsioﬂ (latltude and
1ongltuda in degrees, mlnutes, seconds or by decinals, and JifﬁCthﬂa
and their assoclated measures in neter and feet) Although
saandardization mayvﬁé ﬁeveloped within systens, communlcatlon
may be inpossible ov dlfficult to achleve If the cogrd;nate sysiens
and coordinates are incqmpatible or require sophisticated translation
algorithus, Furthar? disclosure rﬁlgsmay require thatronly
aggfegate& data be excﬁanged 5etween syatems,

| Hence, alﬁhough éomputer software packages for handling geo-
coded data may be.transferable from one system to another, the
data elements and associatgd data items ané formats may not be,
due to problems assoéiated with incompatibilities and confident-
ialicy, It is alveady apparent that automated geocoding, and the
handliﬁg of geocoded data by machine methods are emabling usexs
td vastly improve their capabiiitiés to work with spatially dis=

tributed phenomena. Considerable work remains to be done with
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respect to the other themes (standardization~compatibility, con-
fidentiality transferability) however, 1f we are to more fully
realize the potential of communicating via geocoding languages.

The four themes, so-called because they are common to informa~
tion systems activity in general and geographic-based information
systeﬁw in particular, will continue to he exanined at levels rnwch
nore sophisticated than'we have attempted to attain, They are dis-
cussed In this section to introduce newcomers to the field to soue
of the problems and prospects assogiated with them, and to focus
attention on several issues asgociated with each which we feel war=

rant more consideration than has been shown to date,

4. SOURCES OF REFEREHCES

Our objective is to compiléré 5§djlof refereﬁéeé which deal
with the field in general, as Well as with each of the five phases,
For the most part the references included aye those which have an
infornation aystems oxientation or context. If we did not do this,
we would be faced W1th the task ot incorporating as a minimun all
dissertatione published in the field of Geography. It is recognized
that information sﬁstems jargén is a féirly rec;nt deve lopment, and
as a result references are included that do not specifically refer
to information systems., The criterién for selection in this regard
is whether or mot the paper contributes to the field on the basis
of content, =

The bibliﬁgraphy consists primarily of works that are available
in the 1iteraturé, or can be obtained“frdm public sources such as
the Government Pfinting Office or tﬁé fedefai governmeﬂt, On
occasion reporﬁé ave lncluded that‘are not yef‘part.of fhe open

literature, Tﬁey are inclﬁded in the bibliography only if they avre



15, CPL Exchange Bibliography #316~#317
regarded aa aignificant pilecaes of reéearch, énd if Ehey serve to
identify persons or firms that are active in a particular field
but for some reason have yet to publish ﬁﬁéirﬂfindingé in the open
literature, o

To some degree the bibiiography is eclectic, as no sysﬁeﬁatic
body of literdture has as yet developéd to cover the Spatiéi or
.geographic characteristics of data élémenfs;'items;lénd‘formats in
an information systems context. This may be due in part £§3Eha wmany
dimensions of Lhe £ield, with the result being that researchers in
variouu discipllnes have concentraLed on one or several phases ov
components of the field, Consequently we have not yet reached the
poinﬁ‘;f éimu1taneous1y‘considering more than one or a few phases,
nuch less formally integrating the methodologies and activiﬁies of
the many involved resedvchers in their various disciplines, The
bibliography is- illustrative rather than exhauétive, then, amd as
such serves to indicate thefﬁééeﬁtiél'fér“xéiéﬁiﬁg activities with-

in and between a number of disciplinary anﬁffﬁnétional ficlds,

Se ORGANTZATION OF THE iﬁi}g},iosm?mm

Part I, "General Works,ﬁlintrcéuqesughe reader to books, re-
ports; articlgs, etc,, that deal with information system topics in
an extensive manner s These may be general discussions of the field,
~or geﬁeral discussions of thé geographic or spatial charvacterilstics
of data.

Parts II-VI provide references for each of the five inter-
related phases suggested as comprising date base development and

maintenance in any informetion systen.l1 Each phase is discussed

por a discussion of phases interrelationships, see Wellar, op cik.,
"Some Paradigms for the Development of Standardized Data Bases,’ and
Wichita Falls Consortium Phase II Report, Volume XII, Conceptualizaw
tion Themes, op. cit.
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briefly to explain the nature of the references contained in each
section;

L. Specification. Regardless of whether the Information

system is in a federal agency or is maintained by a university
researcher, the data elements and items contaiped in the system
sk be requested by sonieone . Thé data may be required by law, or
méy;fé'included to permip the testing of a hypothesis,‘ Hence, the
referencés iﬁ.this 5ection'are those.which deal with requests, re-.
cé%mﬁndétions, o discu§éiqps related to spatial data in government
éﬁd private sector sﬁatiétical séries, programs, projects, etc.,
-.and particulaxly thosé haviné én information system context,
| 11T, Acguxs:tion. After data elements and iltems are specified,
-'observatlons, neasurements, atc., are taken and recorded, such as
during a decennlal census. Or data sets may be acquired by a
local municipallty from the Bureau of the uensus. This section,
Ehé;,'éontaln references that discugs data collection or acquisition
in terms of the spatial characterlstlcs of data sets,

| V. Processinmg, After the raw data are collected, or pro=-
cessed or semi-processed data arve aéquireﬁ, they then become part
of the data’ base under development. The data may be stored, re-
. trieved, manipulated, etec,., by manual and/ox automatéd methods,
The references in this section, therefore, are those which discuss
progress and problems related to the handling of‘spatial or geo=

graphic data,

V. Dissemination. In many cases a central facility processes

the data and then disseminates or has them delivered to users. Dige
semination can, of course, occur after application., For example, a
univarsity researcher could perform his anaiysis and then dlssemlnate

his flndings through a professional journal, lThe referenges provided
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reports on dissemination as it relatés to the spatial or geographic
aspects of data in terms of graphic, statistical owx other forms of
output.

VI, Application. Data ave requested, collected, processed,
and disseminated for the purpose of beimg‘used by ébmeone, or some
agency. The works included in this section examine or report dn
the spatial charactevistics of data which are used.in an iﬁformation
system context in programs and projects éf government agencies,

university and other researchers, etc,
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CODING SYSTFM AND BIBLIOGRAPHIC ENTRIES

In order to m;nlmlze repetition in referenciug journals, pro=-

ceedings, etc., of associatlous, organizations, etc,, a codlng

system based on alphabetic ordering of the journals, associations,

etc., has been devisea.

45PQ
e

CLIEPP
COMRIM
HRR
JACH

JAIP

JAS A

3rd ACUPISPE

ACRONYMS

Annala oF the Assoclatlon nf American Geographels

Amer;can Congress of urveyinp and M%ppina

Lnerican Societv of Planning Officials, Proceedings of

PR

Canadian Geographer

Compatible Land Identifiers-Problems, Prospects,

Pay~0ifs, Conference on

Conmitiee on Munleipal and Regional Information

Highway Research Record

Journal of the Association of Computing Machinery

Journal of the American Institute of Planners

Journal of the American Statistical Associstion

Manapewent Science

Professional Geographer

Plhotoprammetric Engineering

Papers of the Regional Science Association

Southern California Resgional Information Svsten

Threshold of Planning Information Systems

Urban Affairs Quarterly

Urban and Regional Information Svstems Associztion,

Proceedings of

Third Annuval Conference on Urban Flanning Information

Systems and Programs {(Chicago: American Society of
Planning Officials, September 15-17, 1965).
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