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Remote Sensing and Urban
Information Systems

The case of the Wichita Falls, Texas, Municipal Information System.

INTRODUCTION

TIIIS rareER develops perspectives and con-

texts associated with remote sensing and
computerized urban information systems,
with the Wichita Falls, Texas, Municipal In-
formation System (a1s) Project serving as
focus.! The primary thrust of the paper is
to relate some on-going and proposed re-
mote-sensing-and-photogrammetric-based mu-
nicipal operations to a current, major, and
possibly precedent-setting ais research and

Federal government to develop an integrated
municipal information svstem. Thirdly, if the
Wichita Falls and other projects (one total
system and four subsystem projects) are suc-
cessful in pointing the way with respect to
any of a variety of research and development
topics, they will undoubtedly set precedents
which will be followed by a number of other
cities.

The City of Wichita Falls is regarded as
a particularly appropriate case study, there-

AsstracT: For the most part the conceptualization, design, develop-
ment and implementation of wrban-oriented remote-sensing systems
and computer-based information systems have evolved as independent
processes. As a result, neither systems field has yet made the kinds of
contributions to urban management that could be made were they
proceeding in concert rather than in parallel. By linking both fields
through the Wichita Falls, Texas, Municipal Information Systems
Project this paper attempts to provide and account for some of the
perspectives and contexts that may exert major influences on urban-
oriented remote sensing R & D approaches and activities over the

next decade.

development project. As such the paper is
aimed at both the potential users of remote
sensing and photogrammetric products and
techniques, and the scientists and technicians
performing related n&p in the fields of re-
mote sensing and photogrammetry.

Although a section of the report deals with
the mis project and the City of Wichita Falls,
it's appropriate at this point to mention sev-
eral aspects of both which render them par-
ticularly significant as case studies. Firstly,
the City of Wichita Falls has pioneered in
terms of computerized decision making, and
electronic data generation, processing, dis-
semination, and application. Secondly, the
Wichita Falls Consortium was provided with
funds by the Urban Information System In-
ter-Agency Committee (usac) of the U.S.

® The views expressed here are those of the
author and do not necessarily represent those of
the Ministry of State for Urban Affairs.

fore, as it could yield insights about urban
information systems for the future, and there-
by provide a futuristic context for remote-
sensing research. As remote-sensing activities
at the applications levels in Wichita Falls are
governed by the larger system in which they
operate, these activities per se are not re-
garded as crucial to developments in the
field in general. They are important to the
thrust of this paper. of course, and are cov-
ered in as much detail as space permits. The
fact remains, however, that in order to ap-
preciate and develop the role of remote
sensing in an information system context, one
must have an understanding of this larger
context. As shown below, there are also ad-
vantages to be gained if both the conceptual
and pragmatic aspects of the larger context
are considered.

REMOTE SENSING OF URBAN PHENOMENA

It is a well-established fact that remote
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sensors (imaging and nonimaging) can be
used to generate data on a variety of urban
phenomena, and, as evinced by numerous
articles and reports, we are in the midst of a
dramatic upsurge of interest in this topic,
much of it being directly tied to experimen-
tation with technological innovations and re-
finements.2 It is also clear, however, that in-
creased attention is being paid to the remote
sensing or non-contact approach in part be-
cause of dissatisfaction with other methods
of data acquisition, such as field survevs con-
ducted by Federal, State, local or other agen-
cies. These observations will not be elab-
orated upon here because they have been
documented elsewhere.?

In addition to the numerous articles on
data generation by remote-sensing methods,
a number of paradigms for incorporating re-
mote-sensing data mto urban data or in-
formation systems have been suggested. Two
of these are shown in Figures 1 and 2 as
conceptual frameworks for accomplishing
that end. Figure 1 provides a perspective of
the total system and Figure 2 provides more
detail about the data base development re-
lationships involving field survey and remote
sensing methods of data acquisition. Hence,
although Figure 1 isolates the remote-sensing
arm of data acquisition for illustrative pur-
poses, field survey and remote sensing meth-
ods are related in Figure 2. The two data
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flows in Figure 2 could be integrated by a
joint sharing of the data processing facility
or by a merging of output data or informa-
tion. A third diagram relating field surveys,
generation of data from daily operations, and
remote sensing would be a next step in de-
veloping a framework for a comprehensive
inventory of data acquisition alternatives.
The following sections of the paper provide
bridges between the remote-sensing ap-
proaches and activities noted above, and
some of the kinds of activities which may
have marked impacts on the remote-sensing
field.

Thue Crry or Wicnira FALLS—
ContpuTERIZED MUNICTPAL GOVERNMENT

This overview of the City focuses on those
aspects of city government that are directly
related to the theme of this paper, that is,
they have implications for both short- and
long-run developments in the remote-sensing
field. The City has long been committed to
the nse of electronic data processing equip-
ment (Epr) in decision-making, and for data
generation, processing, dissemination and
application, and is even more heavily com-
mitted now as the mis project approaches
completion.? To some, Wichita Falls might
appear to be an atvpical city due to its rapid
adoption and innovative use of Epp equip-
ment in its operations/control/planning ac-
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Fic. 1. A framework for the collection and processing of urban data using
remote-sensing imagery. (Source: E. G. Moore and B, S. Wellar, “Urban

Data Collection by Airborne Sensor,”
Planners, 33, January 1969, p. 38.)
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aequisition and development.

tivities, but it is apparent that this is the
route that increasing numbers of cities have
taken in the last decade or so.5 And, if the
Mis project achieves its goal regarding trans-
ferability of products, processes, and learning
experiences, Wichita Falls will be rapidly
joined by other cities attempting to imple-
ment comprehensive, integrated municipal
information systems.6

The City of Wichita Falls, Texas, is lo-
cated in north-central Texas and has a cur-
rent population of about 100,000, The City
currently utilizes two computers, an IBM
1800 and an IBM 360 model 30.7 The 1800
is used primarily for controlling about 80
traffic lights in the downtown area and was
the first such system established in the U.S.
Major applications on the 360 include fiscal
accounting, land use records, street records,
utility billing, and the development and use
of a critical path network for public facilities
construction.8 Some of the computerized ac-
tivities as of 1969 in Wichita Falls that are,
or have been, related to remote-sensing op-
erations include engineering calculations,
right-of-way acquisition, street inventory,
land use records, and traffic engineering.?

In addition to these activities, the City of
Wichita Falls also engaged in several pro-
grams that merit the attention of persons in-
vestigating urban applications of remote-
sensing devices and techniques. One of these
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programs was the comprehensive land use

survey, which included coding land use data
for electronic data processing using the IBM
360/30:

Data for the information system are being ob-
tained from base maps, Tax Department rec-
ords, and a complete field survey. For every
parcel of land within the metropolitan area,
a minimum of three data records will be
maintained: parcel data, building data; and
activity data. The activity or activities of each
parcel will be coded using the “Standard
Land Use Coding Manual” as prepared by the
Bureau of Public Roads and the Department
of Housing and Urban Development. The
information system is being designed for ex-
pansion into the 12 counties included in the
NORTEX Regional Planning Commission.

Data which have already been placed on tape
are currently being retrieved for analysis in
conjunction with the Wichita Falls Solid
Waste Disposal Study....A system has also
been devised whereby update procedures for
the data base are continuous and are handled
routinely as a cooperative effort between mu-
nicipal departments. The information system
will eventually become the bhasic source of
data for implementing systems management
in Wichita Falls. 10
The activities noted above are similar to

those mentioned in the literature in terms of
being candidates for data generation by
means of remote-sensing techniques, and
some are in fact reported on by means of
remote sensors, airborne and otherwise. An
important point that should be appreciated,
however, and in which will be addressed be-
low, is that there is competition for scarce
resources. Hence, if the remote-sensing ap-
proach is used to analyse problems or to
provide data it is usually only because it
enjoys a tested advantage over alternative
methods for dealing with the above kinds of
activities.

Tue USAC MuNicipAL INFORMATION
SysTEMS PROGRAM

The Federal Urban Information System
Inter-Agency Committee (usac) was estab-
lished on September 10, 1968, by the Secre-
tary of the Department of Housing and
Urban Development, and is composed of
representatives of the following agencies:
Department of Housing and Urban Devel-
opment, Bureau of the Budget, Department
of Transportation, Department of Health,
Education and Welfare, Department of La-
hor, Department of Commerce, Department
of Justice, Office of Economic Opportunity,
and Department of the Army, Office of Civil
Defense. In 1969, Request for Proposals No.
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H-2-70 for Municipal Information Systems
was released, and contained the following
statement as to the objectives of the Federal
program:

This research and development program
encompasses the following objectives:

e To improve the information and decision-
making capabilities of municipalities.

® To provide a broader approach in the re-
search and development of municipal in-
formation systems, specifically the follow-
ing: to encourage the standardization of
data and inventories of data, both vertically
through successive levels of government, and
horizontally at each level; to develop eco-
nomic solutions to the problems of data ac-
quisition, data management, and data use;
to develop solutions to the problems gen-
erated by sensitivity of information, eg.,
protection of confidential information; to
develop solutions to the problems of sub-
system and system linking, both vertically
and horizontally, e.g., the technique of
facilitating systems compatibility and/or in-
terfacing,

® To learn more of the impacts of the im-
plementation of municipal information sys-
tems, e.g., their implications for administra-
tive organization and behavior,

® To provide for expansion and interfaces
with other public or private systems, and
for interfaces with existing municipality-
related planning agencies, e.g., in urban
transportation and comprehensive area plan-
ning. 11

Response to the request for proposals
(wFp) amounted to about 100 proposals, of
which six were awarded contracts. The Con-
sortia associated with the cities of Charlotte,
North Carolina, and Wichita Falls were
awarded three million dollars each to con-
ceptualize, design, develop, and implement
integrated municipal information systems
over a three-year period, 1970-1973. The
Consortia that were awarded contracts (half
a million dollars and two-year contract pe-
riod) to develop municipal information sub-
systems were Dayton, Ohio (Public Finance),
Long Beach, California (Public Safety),
Reading, Pa. (Physical and Economic De-
velopment), and St. Paul, Minn. (Human
Resource Development).12

At the time of this writing it is apparent
that other cities, states, regional groups, cte.,
are interested in the findings of the various
projects, but are not necessarily refraining
from doing their own information systems
n&n. 15 And, although much of what is be-
ing done in the field parallels the guidelines
of RFP H-2-70 of usac, there are a number
of alternatives being explored. One common
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characteristic of all information systems re-
search with which the author is familiar,
however, is the increasing emphasis on com-
puterization and automation in decision-mak-
ing, and in data generation, processing, dis-
semination and application. Consistent with
the concluding statement in the preceding
discussion about Wichita Falls is the re-
minder that remote-sensing scientists have
much to gain from an appreciation of the
usac concept, and the scope and direction
of urban information systems research, de-
velopment, and implementation.

MuniciparL OprERaTIONS/ CONTROL/
PrANNING AND REMOTE-SENSING
ActviTiEs—Prior To THE MIS ProjECT

A questionnaire was used to determine
some of the uses of airborne remote sensors
in Wichita Falls prior to the mis project.
Several of the questions asked and responses
to them are contained in Table 1.14 On the
basis of other materials prepared on this
topic the applications appear to be typical
of those performed in a number of cities.15
One uvse which is not reported is an analysis
of traffic flows, but this is due to the City’s
use of ground detectors and the IBM 1800
to monitor and synchronize traffic How.

The bases for using remote-sensing meth-
ods to acquire data, prepare base maps, or
to contribute to analyses fall into several
well-known categories: time, cost, detail, ac-
curacy, and multiple uses of data sources. In
one instance there was simply no alternative,
and in another the respondent flatly stated
that it was the best available method for
performing selected tasks. These reasons are
familiar to practitioners who face limited
budgets, schedules, and other constraints,
and they must be borme in mind by those
who would prescribe remote sensing for one
or a whole host of tasks. It is most interest-
ing to note, for example, that remote sensing
was not used to acquire housing-environ-
ment data, although that method is used in
a number of cities. As far as Wichita Falls
is concerned it seems that housing-environ-
ment data needed as of 1969 could be better
obtained by other means, that is, as output
from the existing computerized data base.

Mux~tcrear. OperaTions/CoNTROL/
Prannine Acrivities—Durineg Tae MIS
ProjecT

The same questions were used to examine
this phase of the s project, with the tense
shifted from past to present. For the most
part the respondents noted little or no change




TasLE 1. Use oF REMOTE-SENSING IMAGERY IN WicHITA FALLS—PRIOR TO MIS

Kind of Imagery

Activity/Department Nature of Activity Used and Scale How is Imagery Used Why is Imagery Used
Traffic Studies, Plan Accident studies Aerial photo As overall map of area, plotting Best method available
Layouts/ Traffic Pedestrian studies 1 = 2400 and analyzing distribution of

1 = 1200 traffic flow and traffic and

pedestrian accidents, as general
plan layouts for:

1. signs

2. markings

3. signals

Base and Strip Map
Preparation/Civil
Engineering

Determine vertical
elevations of objects and
topography, horizontal
location of objects and
topography

Aerial photo
Contour maps,

1 = 2400
Strip maps,
1 = 480

To determine most feasible

alignments for street construction.

To determine elevations,
drainage areas, location of
proposed storm and sanitary
sewers, and existing topography

It is most practical method, as it
would take considerably more
time and effort to do the same
work by other methods, Also,
problems of entering private
property, traffic, and
inaccessability are lessened
considerably.

Street and storm drainage
Construction/Public
works

Design and drafting of
construction drawings
used in development of
City street and storm
sewer plans

Aerial photo
Scale varies

1 = 2400
most often used

As basis for street plans
(enlarged to scale 1 = 480)
with street right-of-way and
necessary alignment and
construction data drafted upon
transparent, reproducible sheets.
As basis for City Storm
Drainage Plan, a master plan
book of storm drain designs.

Economy

Time

Display of cartographic details
that are not feasible by standard
survey methods

Planning Administration/
Planning

To control and maintain
files on subdivisions
within the City proper,
and within its
extraterritorial (e.g.
regional ) jurisdiction.

Aerial photo
(imeontrolled )
1 = 12000 and
1 = 24000
Topo maps (controlled)
1 = 2400
1 = 1200

Presentations and displays
Recording of growth patterns
Drainage studies

Base maps for land use data bank
New subdivision layouts

Only way to study drainage
problems without cross sections
and levels of each tract of land.
Ease of getting displays and
presentations ready for showing
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Conserves engineering man hours.
Provides detail and aceuracy not

available by other means

No alternative

aps and

-of-way m

land
(b) overcrowding of housing

Comprehensive base for analysis
(a) concentrations of vacant
(¢) impact studies

of
City maps for locating facilities

and utilities,

Preparation of base maps
Mosaic sheets used to prepare
Topographic sheets used to
prepare right

planning sheets.

TasLe 1. ( continued)

Aerial photos
{ uncontrolled )
Topo maps
Aerial photo
(mosaic sheets)
1 = 6000
(topo sheets)
1 = 2400

(controlled )

as subdivision regulations
facilities and utilities,

Short and long range
comprehensive planning.
Enforcement of
development codes, such
Determining location of
and right-of-way

acquisition planning

Engineering planning/
Engineering public

Plan formulation/
works

Planning

in uses of remote sensing during this period
of the project. This may indicate the staying
power of remote sensing to perform selected
tasks. Likely as that may be, lack of change
is in part tied to as work focusing on the
hardware-software configuration, and on the
further automation of tasks associated with
administration, payroll, welfare, etc., where
numerous data are involved on a day-to-day
basis. The Wichita Falls project is probably
typical in this respect, so that the available
documentation on phasing, priorities, and re-
lated topics provide precedents for any other
group planning a joint information-system/
remote-sensing development program.16

Although no changes are occurring in uses
of remote-sensing imagery (aerial photog-
raphy) the s project has had a definite in-
fluence on what the City would like to do in
terms of integrating its computerized deci-
sion-making and automated data handling
system with its remote-sensing capability.
Evidence of the impact is illustrated by a
City proposal to the Texas Department of
Highways for a joint Citv-State effort to de-
velop a mapping and survey system of an
advanced nature utilizing monumentation,
aerial photogrammetry, and geocoding. The
major elements of the proposed research
project are summarized as follows:

Project Description. The creation of a
mapping and survev svstem would consist of
three phases: monumentation, aerial photo-
grammetry, and geocoding,

Monwmentation. A monumentation pro-
gram will be undertaken to establish a net-
work of monuments from which all survev
lines would originate and terminate. Monu-
ments would be on a spacing that would not
entail extraordinary costs for development
and routine property surveys to be tied.

Two levels of monuments would be estab-
lished. First-level monumentation would have
control points at 5,000-to-6.000-foot intervals.
Second-order engineering accuracy is pro-
posed for this level.

A second intermediate level of monumen-
tation would also be established. The second
level would serve as tie-in points for small
surveys at the parcel level. The engineering
accuracy proposed for the second level of
monuments is third-order accuracy.

AERIAL PHOTOGRAMMETRY

In phase two the series of monuments will
be utilized as control points for an aerial
reconnaissance survey. This survey will al-
low the creation of planimetric maps (200 ft.
per inch) with a contour interval of two feet.
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It is hoped that the Texas Highway De-
partment will aid the Citv by providing the
aerial photography flights and the produc-
tion of a comprehensive set of base maps. It
would be the responsibility of the City of
Wichita Falls to update and maintain these
maps. Updating would result as a function
of daily city operating procedures such as
platting and issuance of building permits.
GEOCODING

Following the photogrammetric project and
the production of comprehensive base maps,
the City of Wichita Falls will draft additional
city information onto the maps. Examples of
additional information include parcel bound-
aries and addresses and geographic coordi-
nates for all street intersections. The amount
of additional information to be added de-
pends on available financial resources, If
additional funds from the federal govern-
ment are available, the base map informa-
tion could be integrated into the Geographic
Base Index Svstem (cpis) that is being de-
veloped as part of the “Municipal Informa-
tion System” project. The ¢nis is an indexing
svstem constructed of a series of street seg-
ment descriptions. These descriptions use a
line encoding scheme developed by the
Census  Bureau, commonly referred to as
DIME (Dual Independent Map Encoding).
Each street segment contains high and low
address ranges and geographic coordinates.
Thus, all data pertaining to a specific geo-
graphic space is identifiable and addressable
through this index.

The geographic coordinates deseribing each
street segment were calculated from the
Census 1970 Metropolitan Map Series (800
ft. per inch). Because of the scale and lack
of precision of these maps, the cpis is lim-
iled to non-engineering applications. The
major limiting factors are as follows:

Under the very best control situations, co-
ordinate assignment can not exceed the in-
herent accuracy of the Bureau of the Census
Metropolitan Map Series.

The accuracy of the digitizing operation is
limited to the clerical ability of the operator
to place the cursor of the digitizing machine
accurately over the node for which X and Y
coordinate values are being recorded.

As a result of these limitations, coordi-
nates have been found to be 50 feet off in
either direction. With the integration of new
street segment geographic descriptions dig-
itized from a set of comprehensive base maps,
these deficiencies will be eliminated allowing
cris engineering applications as well as com-
prehensive planming applications.!'7
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The preceeding paragraphs serve to make
one point very clear as far as remote sensing
in Wichita Falls is concerned: aerial photo-
grammetry is an integral part of the pro-
posed advanced level mapping and survey
system. Hence, although remote sensing will
not undergo any major direct changes in
terms of use in O/C/P activities during the
ais project, aerial photogrammetry will likely
play an increasingly important role in the
development of the City’s data base, and
thereby provide a basis for additional aerial
photography uses after the MIS project
formally ends.

MunicipaL OreraTtions/ CoNTROL/
PLANNING AND REMOTE-SENSING
Activimies—ArTER THE MIS ProjecT

Due to their current heavy involvement in
the ans project, plus considerable uncertainty
as to the full impact of the svstem when it is
fully implemented, most users of remote
sensing imagery were reluctant to discuss
post-project activities. For the most part it
was anticipated that current activities based
on aerial photography (Table 1) would pre-
vail for some time to come. These users are
not vet closely tied to the main thrusts of
the ams project, so it is likely that their as-
sessment will be borne out.

As noted in the previous section, however,
a proposal has been prepared for the express
purpose of integrating monumentation, pho-
togrammetry, and geocoding in an advanced
level mapping and survey system. The sys-
tem would be based on Texas State Plane
Coordinates together with state, city, and
private surveys. A direct product of the
work would be precise, updated engineering
maps, with updates primarily resulting as a
function of daily eity operating procedures.
It is expected that the maps would eliminate
the need for expensive, recurrent surveys in
highway and other public works projects.
With the completion of the geocoding phase,
accurate computer caleulation of distances
and areas could become a realitv. The ability
to make such caleulations would make the
following kinds of highwayv planning, con-
struction, and maintenance activities possi-
ble:

* Shortest path/least cost determinations conld
he computer analyzed with a potential sav-
ings of thousands of dollars.

* Existing highway networks could be con-
tinuonsly monitored, allowing maintenance
scheduling in complete compatibility with
traffic flows.

* Planned expansion of the transportation net-
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work could be simulated and evalunated al-
lowing a constant and continual updating
of master traffic plans.

* Costly delays due to the lack of clear title
to property owners could be eliminated.

* Excess right-of-way purchases could he
eliminated.18

Another important benefit which could be
derived from this project is the potential
transferability of the system to all Trans-
portation Study Areas. The mapping survey
system lends itself particularly well to stand-
ardization, for the technique and logic of the
svstem would be transferable to all other
communities which have the 1970 Census
Dual Independent Map Encoding (pmME)
file, i.e., all metropolitan areas in the State
of Texas, as well as numerous metropolitan
areas in other states.19

IMPLICATIONS OF REMOTE SENSING IN AN
UnrBan INFORMATION SysTEMS CONTEXT

Certain experiences are shared only by
those who have worked with a real rather
than imagined system, and have faced prob-
lems of budget constraints, priorities, tech-
nological change, and a host of other things
that go into the operating of a city or any
unit of government. The following observa-
tions, which are based on an analysis of
0/C/P and remote-sensing activities in Wich-
ita Falls, and on previous experiences with
other cities and the uvsac project, are pre-
sented as preliminary, selected inputs to the
dialogue which must continue to evolve be-
tween system designers and developers and
users if the implications for remote sensing
in an information systems context are to be
fully explored.

B Computerized decision-making and auto-
mated data handling are becoming increas-
ingly prevalent in U.S. (and other) cities.
For selected tasks, data inputs and analyses
will continue to be based on aerial pho-
tography and photogrammetry for some
time, and will involve a mix of manual and
automated methods of data generation,
processing, dissemination, and application.20

B The rapid technological advances in com-
puter hardware-software configurations used
to generate, process, disseminate and apply
data are having a direct bearing on the
necessity of field surveys, and on the need
for photographic coverage. For example, if
the present USAC program succeeds, and
most of the data needed by decision makers
are generated by by-products of city’s daily
operating procedures, the need for formal
surveys and photographic overflights may
diminish considerably,

B There is a necessary, increasing interest in
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the development of intergovernmental flows
of data, standardized or core data bases,
and compatible systems for data inter-
change. The extent to which the data ele-
ments, items, formats and systems are ori-
ented to operations and contact methods of
data acquisition (questionnaires, enumera-
tors, periodic statements of progress or
status) will have a marked impact on re-
mote sensing as a factor in not only urban
studies, but in interurban and intergovern-
mental studies as well, Precedence and
competition for scarce resources, therefore,
will continue to play major roles in deter-
mining the methods whereby data are gen-
erated, processed, disseminated, and ap-
plied.

MW Precedents are dislodged, as a rule, only if
superior methods of performing tasks are
convincingly portrayed and thoroughly doe-
umented, and then only after what may
appear to be an unduly long gestation pe-
riod. There is great need for an extensive,
documented, cost-benefit or cost-effective-
ness matrix relating tasks to be done and
methods for resolving them. Frequently,
piecemeal evidence (what holds in Chicago,
Montreal, or Wichita Falls may or may not
hold elsewhere) is all that is available to
compare rtemote sensing and alternative
methods of resolving problems where both
the former and latter approaches may be
applicable. Major advances may have to
wait until such a matrix or array of matrices
is prepared.

SumMMARY

This paper presents a mix of the conceptual
and applied aspects of information-system
and remote-sensing system research and de-
velopment, with Wichita Falls, Texas, as a
case study. A major challenge to the evolu-
tion of both fields is to combine effectively
research and development so that we build
for the future, without ignoring the present,
and without being unduly constrained in
outlook by what is done at present.

I Althongh the paper is primarily concerned
with computer-driven municipal information sys-
tems, a number of the concepts and applications
are equally applicable to manual systems.

2 See, for example, Council of Planning Li-
brarians: Exchange Bibliographies 66, 119, 166,
222 (Monticello, Illincis); K. Dueker and F.
Horton, “Toward Geographic Urban Change De-
tection Systems with Remote Sensing Inputs” in
Proceedings, American Society of Photogram-
metry, 37th Annual Meeting ( Washington, D.C.,
1971), pp. 204-218; A. Manji, “Uses of Con-
ventional Aerial Photography in Urban Areas:
Review and Bibliography,” NASA Technical Let-
ter—118 (U.S. Geological Survey, Washington,
D.C., 1968); E. Moore and B. Wellar, “Urban
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Data Collection by Airborne Sensor” in Journal
of the American Institute of Planners, Vol.
XXXV, No. 1, 1969, pp. 35-43; B. Wellar,
“Monitoring and Reporting Change in Urban
Housing and Its Environment,” Proceedings,
American Society of Photogrammetry, 37th An-
nual Meeting, (Washington, 1971), pp. 174-203;
and B. Wellar, “Recent Developments in Urban
Data Generation Via Remote Sensing Tech-
niques” in Urban and Regional Information Sys-
tems: Federal Activities and Specialized System,
Proceedings of the Sixth Annual Conference of
the Urban and Regional Information Systems
Association, J. R. Rickert (ed.) (Center for
Urban Regionalism, Kent State University, 1969 ),
pp. 258-277.

3 See L. Bowden, “Remote Sensing of Urban
Environments in Southern California,” Proceed-
ings, American Society of Photogrammetry, 36th
Annual Meeting, ( Washington, D.C., 1970), pp.
363-373; Los Angeles Community Analysis Bu-
reau, A Practical Method for the Collection and
Analysis of Housing and Urban Environment
Data: An Application of Color Infrared Pho-
tography (Los Angeles, Calif: Study Develop-
ment and Programs Division, 1970): Moore and
Wellar, op. cit. (see footnote 2 above): Presi-
dent’s Commission on Federal Statistics. The Re-
port of: Federal Statistics, Volumes I and II
(Washington, D.C., 1971); Wellar, op. cit. (see
footnote 2 above); B. Wellar, A Program for Se-
lection and Acquisition of Housing-Environment

Data (unpublished Ph.D. dissertation, North-
western University, Evanston, 1969); and B.

Wellar: “Data Acquisition: Bane of Information
Systems Development?”, in The Past, Present
and Future of Urban and Regional Information
Systems. Proceedings of the Eighth Annual Con-
ference of the Urban and Regional Information
Systems Association, J. Rickert editor (Center
for Urban Regionalism, Kent State University,
1971), pp. 456-469.

4 At the time of this writing a two-million-
dollar extension of the contract was under con-
sideration, so that the duration of the project will
probably be from 1970 to 1975, as opposed to
the original period of 1970-1973.

5 Examples of operations/control/planning ac-
tivities are: utility billing, accounting, assessing
and traffic flow assignment; measurement of
performance against plan and adjustment as
necessary and appropriate, particularly as part of
management activities; and comprehensive land
use planning, subdivision platting, monitoring
street and alley openings and closings, respec-
tively. In some municipal governments there may
be a research group distinct from the planning
arm, and if this is the case the O/C/P acronym
could read O/C/P/R or some variation thereof.

6 For a statement on the conceptual bases of
the Wichita Falls ans project see Wichita Falls
Consortium: Phase II Report, Volume XII—
Conceptualization Themes, Prepared under the
terms of Contract No. H-1217—Municipal In-
formation Systems, USAC, US. DHUD, (Na-
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tional Technical Information Service, Springfield,
Virginia, 1970).

7T At the time of writing the Wichita Falls
Consortium was involved in upgrading the data
processing facilities to the status of an IBM 370
145 system.

8 As part of the »us Project the Wichita
Falls Consortium produced in excess of 6,000
pages of documentation depicting the City of
Wichita Falls as data. The materials presented
here were developed prior to the start of the
ais Project and as such might be regarded as
representing only the tip of the iceberg. For in-
formation about the documentation see Wichita
Falls Consortinum: Phase I Report, Prepared un-
der the terms of Contact No. H-1217-Municipal
Information Systems, USAC, U.S. DHUD, (Na-
tional Technical Information Services, Spring-
field, Virginia, 1970).

9 A full description of each activity may be
obtained by writing to the author.

10 Wichita Falls Consortium: Integrated Mu-
nicipal Information System (IMIS) Proposal
Prepared by the City of Wichita Falls, Texas,
The University of Kansas, and Booz-Allen Sys-
tems (BASYS) Inc., (Wichita Falls, 1969), Part
D, p. 24,

11 17.S. Department of IHousing and Urban
Development: Request for Proposals No. H-2-70
For Municipal Information Systems (Washing-
ton, D.C., 1969), Part C, p. 11.

12 The USAC concept of four subsystems
proved difficult to resolve in the Wichita Falls
Project in terms of drawing subject matter
boundaries, and operational usefulness. As a
result, the four subsystems became sectors, and
ten subsystems (Health, Human Development,
Welfare, Education, Urban Transportation, Ur-
ban Development, Urban Environment, Law En-
forcement, Disaster Control and Finance) were
defined.

13 Data on the status of information systems
research and development in the U.S. are con-
tained in the proceedings and journals of the
Association for Computing Machinery, Urban
and Regional Information Systems Association,
American Institute of Planners, and other or-
ganizations. A comprehensive bibliography on
this subject is presently being compiled by the
author as a project of the Special Interest Group-
Standardization in the Urban and Regional In-
formation Systems Association.

14 The responses to the questionnaire by
Messers Ondrejas, Adams, Crawford, January,
Lillard and O'Bannon of the City of Wichita
Falls are greatly appreciated.

15 See, for example, S. H. Hadfield: “An
Evaluation of Land Use and Dwelling Unit
Data Derived from Aerial Photography,” A re-
port prepared for the Chicago Area Transporta-
tion Study (CATS) (Chicago, Ill., 1963); Los
Angeles Community Analysis Bureau, op. cit.
(see footnote 2 above): Manji, op. cit. (see foot-
note 2 ahove): Turpin, Robert D., “Evaluation
of Photogrammetry and Photographic Interpre-




1050

tation for Use in Transportation Planning,”
Photogrammetric Engineering, Vol. 30, 1964, pp.
124-130; and B. Wellar, op. cit. (see footnote
2 and footnote 3 above).

16 For illustrative documentation see, B. Wel-
lar: Evaluation of Selected Major Information
System Research and Development Projects: Im-
plications for the Wichita Falls, Texas »us:
Wichita Falls Consortium Phase 1 Report, Vol-
ume 1V, Section 2, Prepared under the terms of
Contract No. H-1217- Municipal Information
Systems, USAC, U.S. DHUD, (National Tech-
nical Information Service, Springfield, Virginia,
1970); Wichita Falls Consortium, op. cit. (see
footnote 5 above); and Wichita Falls Con-
sortimm: Phase 11 Report. Prepared under the
terms of Contract No, H-1217-Municipal Infor-
mation Systems, USAC, U.S. DHUD (National
Technical Information Services, Springfield, Vir-
ginia, 1971).

17 City of Wichita Falls, Texas: “The Wichita
Falls Comprehensive Map and Survey System.”
{ Wichita Falls, 1971), pp. 2-4.

PHOTOGRAMMETRIC ENGINEERING, 1973

19 For a discussion of transferability, stand-
ardization and geocoding as theyv relate to the
Wichita Falls ans project see Wichita Falls
Consortium, op. cit. (see footnote 6 above).

18 Ibid, pp. 8-9.

20 Man and/or machine methods of data gen-
eration and image analysis are not diseussed here
as that topic is specifically addressed in other
papers. See, for example, any of the Proceedings
of the Urban and Regional Information Systems
Association (Center for Urban Regionalism, Kent
State University ); T. Peucker; Computer Cartog-
raphy  (Association of American Geographers,
Washington, D.C., 1972); R. F. Tomlinson
(ed.): Computer Based Geographical Data Han-
dling Methods. Proceedings of the UNESCO/
IGU First Symposium on Geographic Informa-
tion Systems (Ottawa, 1970); and B. Wellar
and T. Grall: Bibliography on Urban and Re-
gional Information Systems: Focus on Geo-
graphic Perspectives. Council of Planning Li-
brarians Exchange Bibliography 316-317 (Mon-
ticello, linois, 1972).

Annual March Meetings
1970-769 pages, 1971-817 pages,
1972—-636 pages, 1973—660 pages.
Fall Technical Meetings
Columbus, 1972
Third Biennial Workshop
288 pages

Close-Range Photogrammetry, 1971

Operational Remote Sensing, 1972
Orthophoto Workshop Il, 1973

22046,

Symposium Proceedings Available

Denver, Colorado, 1970, 542 pages, 33 papers

Color Aerial Photography in the Plant Sciences and Related Fields, 20 papers,

Symposium on Coastal Mapping, 1972

American Socicty of Photogrammetry, 105 N. Virginia Ave., Falls Church, Virginia
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