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S T E W AR T D . M ARQUTIS, J R .

618 Cornell Avenue Bast Lansing, Michigan
Born in 1920 at Bvanston, Illinois Married - two children
hmerican Institube of Plemmers (Associate lember)

Society for General Systems Research

Regional Science Association

SUMMARY orF cDUCATION AND EXPERIoNCE

Planning: HMore than six years of university teaching and research in urban planning
and extensicn education for community leaders and professionals. Five
years of practical planning expsrience (planning assistance to amall
towns, blg city plamning staff, and swmall metropolitan suburb). Nine
quarters of graduate planning education. HM:A. in planning from the
University of Chicago. Passed written examination for Ph.D, in planning.

Political Science: Four quarters of graduate education at University of Chicago.

Engineerings  Three years of varied practical emgineering experience. Four years
of undergraduate engineering education. B.S. degree from Purdue
University.

Administration: Ten months as director of planning office of nine psopls.
Sixteen months as planning director of one-msn office.
Eight months as air force operations officer in combat,

Teaching: Nineteen quarters of teaching at graduate and undergraduate levels in
urban planning curriculum at Michigen State Uniwersity (one course
each quarter), Emphasis on comprehensive plamning process and the
applicstion of the social sciences in urben-regicnal plenning, Six
quarters participation in community development seminar for foreign

and domestic students, Taught one city planning course at University
of Chicago.

Regearchs Currently invelved in research on the urban-regional ecosystem and
the planning process, Participating in interdiseiplinary group in
the development of applied mathematical systems models for socio-
econdmic systems. Project leader for study of "Spatial Pattemns of
Development of the Lansing Hegion.™
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Plonning:

Politicel
aselences

University of Chicago, 19511953 Haster of Arte (Planning)
Nine quarters of graduate study in city and regional planning,
including core courses in Program of tducation and Ressarch in
Planning and classes in economice, statistics, geography,
sociology, administration, Completed course vork and passed
written examination for Ph,D. degree in planning,

University of Chicago, 1949-~1951

Four quarters of graduate study in government, political theory,
political parties, public administration, international relations,
Completed course work for M.A. degree in political science,
Transferred to planning program,

Purdue University, 1937--1941 Bachelor of Science (E.E.)
Four years of undergraduate study in general and electrical

engineering,

Systens Michigan State University, 19641965

Analysis: Audited three-quarter sequence in Systems Analysis for Sccial
Scientists given by Dr, Hermman Koenig, Department of blectrical
Engineel'ing.-,,

Miscellaneous: University of California at Los Angeles, 1947-1949
kxtension courses in economics, psychology, philosophy, laber
movement, education, mental hyglene,
E X P ERIZENTGCE R ECOURTD

Plannings Michigan State University November 1958 to Present

Assoclate Professor wlth joint appointment in Urban Planning and
Continuing kducation (Community Development), Teaching of under-
graduate courses in comprehensive planning and graduate seminar
in the application of the social sciences in urban-regional plan.-
ning. Activities in the Institute for Community Development in-
clude extension education with leadership groups in citles,
counties and metropolitan areas and training for community deve-
lopment. professionuls from developing countriee., Consulting
activities include assistance to metropolitan cownty in the for-
mation of a planning commission and program assistance to the
state planning program in Michigan, Hesearch activities include
a study of spetial petterns of development in the Lansing urban
region, development of an ecosystems model of the urban region,
study of plsnning as an information-search-decigion process, and
exploration of the role of state governmenmt in the planning and
development process., Also currently inwvolved with an interdiseci: -
plinary group of faculty from enginsering, business, geography,
and resource developmsnt on the development of mathematical g8y s
tems wodels of socic-economic systems and in the development of

a general systems curriculum.
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Plannings Tennessee State Planning Commission March 1956 to October 1958
(cont.,) Chief Area Plarmner directing office of nine people. Assistance to

Engineerings

local plamning commissions in six Hpper &ast Tennessee cities of
3,000 to 35,000 people, one county of 100,000 people, and a three
county planning region, Full range of planning studies, proposals,
and adninistration. Written reports on land usey; schools, housing,
recreation, parxing, treffic, population, flood zoning, annexatilon
and fringe area problems. Drafting and administration of zoning,
housing and subdivision regulations,

Chicago Plan Commission Aprdl 1954 to December 1955
Senior Planner representing staff on urban renewal project for the
University of Chicago (Hyde Park) area, including liaison with public
agencles and local organizations and preparation of general physical
urbkan renewal plan. Coordinated staff worlk on citywide land use and
circulation plan, Assisted in drafting sketch metropolitan arse and
central business district pluns.,

Park Forest Plan Commission Aprild. 1953 to April 1954 (Full-time)

February to November 1952 (Half-time)
Plamning director for repidly-growing planned Chicago suburb, Pre..
pared preliminary capital improvement program report and draft of
new subdivision regulations., Z4oning and subdivision administretion
and planning for schools, recreation, streets, sewers and other
public lmprovements. Presentations and reports at commission
meetings and public hearings.,

Qver three years of enginee work erience 1941 and 194549
General Electric Company (Schenectsidy, N.Y. and Philadelphia, Pa,)s
National. Adviscry Committee on Aeronautics (Langley Field, Va.)j
Automatic Blectric Company (Chicage); AiResearch Manufacturing
Company (Los Angesles); Netional Air Control Company (Los Angeles)s
Crown City Plating Company {Pasadena, Calif,); Southern Galifornia
Gas Company (Los Angeles).

H, S, Nachman & Associates, Chicago 19501953 (Part-time)
Engineer and Graf beman on desiga and layout of mechanical, elect-
tricel and plumbing installations for gartment, commercial, and
industrial buildings.,

U, 5. Army Air Forces March 1942 to October 1945
Pilot and operations officer (Major) with combat medium bomber
squadron in European theater. HResponsible for plauning end admini. .
stration of combat operations and training programs for two hundred
combat crewmen .

Pasadens Safety Council, Pasadena, California February~<uly 1947
Hanaging dirsctor of civic safety organization, Planning and promo-.
tion of community safety program and fund-raising efforts.
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Charles R, Adrian

Myles G. Boylan

dohn D. Cordwell

Richard L. Msjiev

Martin L., Meysrson

Harold V., Miller

Haxrvey S, ¥Yerloff

Johm L, —Sc@tt’

Chairman, Department of Political Science,
Michigan State Undversity, East Lansing, Michigan
(former Director, Institute for Conmunity Development)

Director, School. of Urban Planning
Michigan State University,
Eagt Lansing, Michigan

925 winon&, Chicago, 1llinois
(former Lirector of Plamning, Chicago Plan Commission)

Department of Conservation, School of Natural Hesources
University of Michigan, Ann Arxbor, Michigan

Dean, College of Environmental Design
University of California, Berkeley, California

Executive Director, Tennessee State Planning Gommission
Cordell Hull Building, Nashville, Tennessee

Director of Regionul Studies, Hesources for the Future
1145 19th Street NW, wWashington 6, D.C.

Village Manager, Village Hall, Park Forest, Illinois
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Fsrierziom,

Research Research ¢t apers on Spatisl Patterns of Development in the lensing Region
Reportss {prepered for the Tri-County Regional Plamming Commission, published by
the Institute for Community Development, Michigan State University):

Local. Service Centers, Functions, and Areas, July 1962

Industrial Activities Outside the Lansing Avea, August 1962
(with Themas Horton)

Market and “aterial Linkages of Industrial Firms, August 1962
(with Thomas Berton)

Basic Data on Number and ¥Flowr Area of Commercial Esteblish-.
ments Outside Lansing and Bast lansing, August 1962

Functional Profiles of local Service Centers, September 1962

Communities und Planning Areas: A Systems Approach to
Spatial Commnity, February 1963 :

Development, of Community Centers, 1830-1960: An Analysis of
the Evolution of Human Community Systems, May 1963

The Urben-Regional Ecosystem: An Operational Research and
Planning Approach, ditto draft, march 1965

‘ Plaoning Published Reports for Gensral Distribution:

LKeportg:
A Seriec of Planning leports to Michigan Communities, published by
the Irs titute for Community Development, Michigan State University:

Ubilitles in the Owosso-Corunna Avea, Juns 1960
Transportation in the Owosso Corunna Area, June 1960
Levelopment and Uze of Land and buildingg
in the Owossc-Corunma Area, July 19
Development Guides and Controle in the Owosso-
Corunna Area, Decembar 1960
Jvrganization for Physical Development Planning
in Kent County, Michigan, April 1961
The Need for Comprehensive Physical Development Planning
in Kent County Michigan, June 1961
Land and Building Development and Use in
Branch County, Michigan, June 1962
Land and Bullding Development and Use in
Calhoun County Michigan, August 1961
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Planning Published Heports for Geneval Distribution (cont.):
Reporis:
(cont..) k Series of Plunning “eports to Tennesses Communities, published by

the Tennessee utate Planning Commission:

Public Schools in the Xingsport area, June 1956

Traffic, Parking and sajor Streets in Kingsport, Jduly 1956

10 Years of <oning in aingsport, June 1956

wingsport Public Hecreation Areas, June 1956

Housing in the Kingsport Area, June 1956

llizabasthton land Use, April 1957

The Use of Lgnd in Kingsport, July 1957

Comprehensive City Planning for £ingsport; hovember 1957

Growing fingsport: Potentinl Kesidential Distribution
and Population Growth, January 1958

Utilities in dingsport, October 1958

Toward a Development Plan and Policy for
Metropoliten fingsport, October 1958

A Series of Planning feports to the Park Forest Planning Commission:

' Staff Plamner's feport on the Capital Improvement
Progrem, July 1953
Toward a Master Plan for Hecreation Sites, March 1954
Report and Becommendation on Annexation Procedures
and Policies, larch 19%
Report on ACH's Yaster Plan for Propcsed Additions to
the Village of Park Forest, April 1954

Other flaterials prepared for limited distribution:

A ¥reliminary Heport on the South East Chicego Urban Renewal
Frogram, Chicago Plan Commission, 195/,

Commnity lenewal Manual (initial draft), Chicago Flan
Continission, 1955

Toward a Plan for Planning in Chicago, Staff “‘emo, 1955

Notes prespared for Seminar in Community Development, Michigan
dtate University, 1963-64:

Plans and the Plamning Procese
The "Middleman Rols" of Community Development
The Image-Plan-Action-Evaluation Model in Community Development

‘ Student reports in Planning Program, University of Chicago:

Toward a Plan for the Andrew Corporation and the Yrladd Park
Conmunity, 1951 (chairman, editor, major contributor)
Master Planning for Transportation in Puerto Rico, 1952
(ma jor contributor)
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Urban Research Methods Seminar S. Do Marquis

URBAN COMMUNICATION FIOW ANALYSIS

le
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Feb, 25, 1963

Urban can have narrow meaning (just densely settled and built up area) or
broad meaning (urban re gion, including hinterland of central city)e The
broa der meaning is implisd heres.

Communica tion can also have narrow meaning (just messages) or broad msaning
(including transportation or transmission of peopls, materials a ml goods,
fluids, energies, mesSsages, and funds), The broader meaning of communication
is also implied here,

Analysis of flows (movements through space of people, materials and goods,
fluids, energies, messages, a nl funds) is suggested as a meaningful method
for understanding some of the major interactioms between human, mn-made,
and natural components of urban regions,

These flow s are major characteristics of the operatioms of "man-machine-
resource" systems in urban regions, Can study commnication and transporta-
tion flows as a major kind of linkage for interaction between components of
subsystems and between separate subsystems in the urban region,

Flows can gene rally be described by the following pa rameters:
ae Location of start and end points and routes,

b, Flow content (people, etcs)

¢s Direction of flow

do Times of starting, flowing, ending

es Rates of flow

f« Periodicities

g« Quantities of flow

Most flow systems includes collection, storage, combina tion, transformation,
trans mission, distribution, reception,
as, Message flow systems zand some others) take the form of
"sender ~ content « channel «~ receive r"
b, Passenger transportation systems as variant, with form of
"origin ~ trip - route - carrier - destination!

Flow systems have various kinds of '"nodal" points:

ae Start or end points (terminals s collection or reception)
b, Storage points

ce Combination or tra nsformation points

d, Transhipment or interchange points

es Distribution points

Some flow , systems have "open network" structure or form; others have "tree
and branch form; still others ha ve "closed loop" form,

Flow systems can be studied at both aggrega te and detailed levels:

a, Aggregate inputs and outputs for total urban regional system

b. Intermal inputs and outputs and interchanges between subsystems

co Detailled inputs and outputs of subsystem components (human, man-mdde,
and natural)



—2.:

10, Flow systems can be stndied with flow accounts or flow charts:
a, Flow accounts: Aggre gate data on total system inputs and outpots
Interna 1 inputs and outputs of subsystems
(regional input~output analycis)
Detailed inpute and outpuls of specific components
b, Flow charts: Aggregate = schematic disgrams of total cystem inpubs
and outputs with general locational relations.
Internal - schematic diagrams of subsystem inputs and
outiputs with lecational relationships
Detailed -~ mapped location and direction of input and
output flow s of subsystem components

11, Some flow channels are flex ible, while others are rigid:
28, Some channels fixed in specific routes, others can alte r routes
be Some channels can handle several types of flow s (people, materials)
¢, Some channels can handle two way flows, others only one way,

12, Can study flow s in both temporal and spatizl dimensions:
ae Temporal - Timing of start and en d, duration, periodicity, trends
be Spatial =~ Location of start and end, route, direction of flow,

13¢ Can study interceonnections and transformations of Ilow types:
a, Some flows substitutable for others (messages for peopls)
b, Some flows t:a nsformebtle to others (coal to steam to electricity)
Cce All flows depsndent on other flows (peoXple flow s dependent on flows
of energy, messegss, funds)
de All flow s deperdent on information flow s (information related to
knowledge and skiils affecting technological development)

14, Can study relationships of flows a nd flow systems to growth and form of
urban region (need toc expand flow 8 ~ linear - faster than areas or volumes
of urban regional develcpment?)

15, Can study relationships between flows aud the form and location of nodal
facilities (land uses, buildings, structures) and channel facilities,

16, Can study movements through space as one major parameter of human interaction

that is only dealt w ith in limited ways so far:

ae Many existing flows ignore specific route (desire lines) or direction
(traffic flow s) or actual type of flow (traffic flow maps include
people, materials and goods without separation),

bo Many existing flow accouuts and maps deal separately with ome typs of flow
(1) Motor vehicle traffic separate from mass transit or railroad
(2) Electric energy flow separate from fl ows of coal, gas, oil
(3) Information flows separate from each other (mail, telephoms, TV)
(L4) Water supply flow s separate from nabural water flow s, storm

drainage flows, sewa ge disposal flows

17, Flows related to "open system!" chara cter of urban region - inputs and outputs
to outside world, Balanced continuous growth as "steady state! for open
urban regional ecosystems?

18, Pertinent theories and methods of flow analysis research: Communication cone
tent analysis, mathematical information theory, central place theory, nearest
neighbor a na lysis, linear graph theory, trip generation and traffic flow,
electric network theory, hydrology and fluid flow, inventory and queing theory,
regional accounts, input-output analysis, linear programming, ratural ecology,
general systems theory, network plamming, and others,
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Irangportation: Movins People and Goods
o

(From Richard L. Meier, Science and Ec¢onomic Planning, 1956, pp 122-29)

————

A, Introduction.

= @ Transportation has consumed an enormous amount of energy and
capital equipment. Can this consumption be reduced?

= In contemporary society which manages to provide a relgtively
adequate standard of living, somewhere between 10 and 20p of all
energy is expended for transport purposes.

= Also an equal amount-roughly, is used to manufacture the
equipnent designed to meet transport needs.

=fhus, somewhere between 25 and 40% of all energy is committed
one way or another to transport.

B. Heavy duty, main-line movement vs. local feeder or distribution services.

1. HMainline includes double track railroads, cross-country pipe
lines, overland trucking, intercity bus lines, scheduled deep
water shipping and major air routes.

= The design effort is devoted to g improving safety, saving
labor, and reducing friction in the operating equipment.

2+ Local transport serves the customer and sonsumer directly.

Thus convenience has tended to have priority over energy savings.

= The design effort is directed toward comfort, flexibility of
function, and time saving.

C. Table 16: Typical Energy Costs for Transport--1950

* These costs assume that the movement is overrelatively flat terrain.

— .l1il.l... I =N = ‘Illl N ‘II;I Il N I = B =

System and equipment Cal/ton-km Btus/ton-mile
Ship: ocean@going, 20,000 tons, bulk 22 60
Pipe line: petroleun L3 130
Pipe line; natural gas 2500 7000
Railrodd: diesel locmotive, iulk 370 1000
Railroad: coal-steam, bulk 1500 4000
Highway: diesel truck -- 20 ton 650 1750
Highway: delivery truck -- 2 ton 2200 6000
Pathway: wheelbarrow--100 kg 2000 5400

1
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Table 18: Typical Costs for the lovement of Peovle ; F 1 2§.

%K
Energy Fapes or Aver. Delay, Cost for
expended Charges, speed, 4 of Time, novement,
cal/ cents/ niph trip 3/hr ek cents/ p®
pass.-mile pass. mile Pass.-mik sk
Airplane 1500 5 300 30 1.00 57
Helicopter 2500 7 (?) 100 30 1.00 3
Train
(intercity) 100 L 50 10 0.80 6
Train (rapid
transit) 100 2% 30 40 0.60 6
Private
auto 800 b 35 20 0.60 6%
(2 pass.)
Bus (city) 100 2 20 140 0.40 5%
Motqrscooter
(1% pass.) 200 13 20 20 0.40 L
Bicycle™** 25 3/4 15 10 0.40 3 3/4
Walking **** 100 - 2% 10 0.20 10

* These are bastardized units for the expression of costs, but they seem
to convey meaning to a much wider audience than units more rationally
contrived. The figures presented do not include energy costs for equipment
and improvement of right of way.

*% This is an imputed average value per hous of time lost in delay for the
persons normally using the respective modes of conveyance. Because of
apparent inconsistencies in human behavior the value of delay time is very
difficult to measure.

®%% These totals take account of the value of time and cost of service under the
conditions specified. Differences of 30.02 per mile are probably significant
for decisions between althrnative transport systems.

*%k%  This is not only for the amortization of equipment, and the waring out
of shoe leather, but also for the calories of extra food consumed as shown

in the first column. 3tarchy foods at $0.05 per 1000 Cal are adequate to meet
this extra demand.




D. Some Zeneralizations and rules of thumb

1. For most societies the gross pattern revealed in Table 18 is
likely to recur.

2. The over-all costs for the bicycle and the motorscooter tend to
be lower than for the other imodes of movement.

3. The urban electric railway system can become a more economical
mode than any if the time lost waiting for trains can be reduced.

= This might be accomplished by a careful planning of routes and
the use of forethough in the choice of sites for settlement and
productive activities.

4. In any society where time is valued at more than 10¢ per hous,
walking becomes an expensive way of moving.

5. The cost of fuel energy (at 0.2 to 0.5¢ per 100 Cal) becomes an
jmportant share of over-all costs in only a few instances, so that
doubling or trevling the costs of fuels should not seriously affect
over-all cost relationships.

B, Future plannins.

= 1,If one were to start afresh and devise a pattern of urban living that
was both convenient for the resident and efficient in its energy
consumption, it would probably be linked by an arterial network of
high speed electric railways which kakmu hauled passengers by day
and freight by nignt.

= A system of bicyeles, carts, car-hire, and small delivery
vans working out of each station would probably be the most
effective means for local distribution.

2. High population and commercial densities would exist around
the stations while parks, gardens, and low-density residential
areas would occupy the interstices.

= Such arrangements could match the over-all convenience of
movement now enjoyed by middle-income Americans, but the
cost would come to only a small fraction of that paid by
Americans.

3. Vhat hmxam can be done if these cities are overwhelmed with
congestion?

= If a personal carry-around radio-telephone system existed it would
be conveniant to call taxis or other vehicles to whatever out of
the way point persons happen to be stranded in a metropolitan area
within a few minutes.

= This is an exauple of substitution of comaunications for transport.

b, “Jith long-range planning verhaps half the vehicles on the road
cna be eliminated--with no real m reduction in living standards.
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THE SUBSTITUTARILITY OF COMMUNICATIONS FOR TRANSPORTATION

by Prederick ¥, Mesmott 3xd
Senior Trensportation Analyst

Niagara Prontier Transportation ltudyl

Aha Preblen

Todsy urban area transportation is in serious difﬁ?ulty, and the pres-
pects are that it‘ will remain this way in the future, The basic problem i, that
our sconomy cannot afford the investment nicuury to provide truly adequat.
transportation facilities (express highways, arterials, messs transportatior
reil and bus lines, etc.) designed to efficlently handle today's traffic demand
and tcnorrow‘s.2 The present vast expenditures on-urban transportation
facilities of various types are minor compared to the expenditures needed to
provide totally adequate facilities. The observed trends of ever increasing
suburbanization of urban commercial and industrial activities, low density
development of vacant land, population growth la,‘rgaly concentrated near the
fringes of existing urban areas, and expanded gufmobilo ownership and in-
creasing personal income accentuate the d-andl placed on a region®s trans-
portaticn network st an ever increasing pace, As a consejuence of this, the

question arises: Is there any possible end to the requirement for construsting
hew and gostly transportation facilities?

2h.bnc expenditures on transportation faeilities are in direct competition with

other worthwhile expenditures, such as schools, government, recreational

| l. ll'omarly Transportation Research Engineer, The Cerand Coxporation, Boston, Maas,
l facllities, welfare services, ete,
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No, if future person-to-person interactions involve individual contacts
in the same manner and to the same oxtoﬁt as at present, Here the woxd
"interaction™ refars to all forms of p;non, machine, or stored information
iransactions taking pllc;. Transactions involving persons, machines, or stored
information represent mutually different relationships, since a person is
always the primary decision maker and source of information, & machine is
usually a tranemitting device or sometimes a collection, sorting, selecting,
_and storage agengy with secondary decision nking powers, and stored informa-
tion is just a storage file, Cltogoriu and n&mlol of various types of

person—-to—person interactions are listed bclow.\

[
Lategoxry ; Exzpples
1, Person == Person ; 1, Face-to-face con-

tact through audi-
tory facilities.

2, Person == S¢ored Information 2, Reading, writing,
mail, books; re-
ports, memoranda,
telegrams, news—
papers, magazines,
etc,

3, Person 3= Machine 3= Person 3. Telephone, closed
circuit television,
rldh.

4, Person J& Machine ST Stored Infarmation
3, (Person 3= Machine) 3= (Person 3= Maghine)
Today communications technology is represented by Interactiens 2, 3
(partially) s 4y and 5, Physical trln.tportatlon is represented by interactions
1l and 3, Past and anticipated long term grewth of these interactions is io-

'

dicated below in Figure 1.3

3Dhgr- based on a eimilar figure asppearing in "Commmications and Sodul Change®,
by Richard L, Meler, Babavioral Salents, v°1o 1, 1986,
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1t should pe apparent from Flgure 1 that the relative volumes of

d1fferent types of perscn, machine, and stored {nformation interactions will

change considerably in the goture, 1f person-machine interactions are sud-
stituted wherever possible for person-person interactions, or, in more common
termirclogy, if comnunictions are substituted for transportation, then the
nee¢ for constructing ne= tranxpcftation facilitiee will dimindsh proposticnally
to the degree of substitutlon obtalned, modifled to some extent by the urban area
growth subsequently taklng place,

How important migit substitution of conmmnications for transportation

pe? What types of ixlps &re susceptible to substitution? liow probable is 1t?

2




There 13 a .strong probebility that this substitution phencmena will
be forced upon us whether we desire it or not, Increasing traffic congestion
will reduce person trip generstion rates by eliminating unnecessary txips

_and will acecelerate the gradusl substitution of communications for trans-
portation, Urban area transportation studies invariably foresee constant
or moderately expanding person or vehicle trip genaration rates in prtdictions
for the future, Congestion {s aocunod to be constant or to decresse, With
increasing congestion, it is likely that a leveling off and even a dacreass
in person or vehicls trips per day will océur. Traffic or transportation
engineers should be more interssted in this likely trip generation character—
istic than they presently are, 0inc¢-uhcn it ocours the damand for new trans-
partation facilities will change ooncidnribly.

Therefore, let us recognize the impending substitution of comsnmnica-

tions for trtnupcitatlon and activoiy explore {ts possibilities and probable

effects on our future planning of transportation faeilities, Let us anticipate

the technological advances in co-unicatiqnn which lie, figuratively, just

. @round the corner - advances which will infinitely improve the fidelity,
versatility, usefulness, and ;ccopubillty of person-machine forms of comsmuni-
eations, Let us explore this substitition possibility now, so that cur trans-
pextation (and comwunications) planning for the future {s not in considerable

exTor hen the future arrives, Let us not place our rellance in planning for

the future solely on the extension of past trends and on out-dated empirieal
: |

f

@ethods, since we are in the age of Cynamic and Etvnlutionnry changes in

transportation and communications tochnology, Let us lay the groundwerk now
fér a thorough and comprehensive study of the intarrelstionships and interactions

of.culuunications and transportatiom, so that we will be {n a better positien

_ﬁ;'




to predict the future requirements for beth commumnications and trensportation

facilities.

Isxminology

Before preceeding further, it 1s desirable to recognize the dgistinc-

tion between the substitution of cocaunications and the substitutlen of maxrely

another form of transportatione It has been stated that both constitute an

{nteraction, which 1is defined as the transfer of some form of 8 ceamoditye

In transportation, we usually consider only coammoditles having significant

mass, so that transportation beccmes the displacement of persons and physical

objects having definite mass through spacé, In cosunications we are concernsed

with commodities of trivisl mass, so that we have a low friction type of point-~

to—-point {nteraction. Communications commodities consist solely of informatlon

{n one form or another., In substituting communications for transportation, the

informational aspects are extracted from persons and objects and are trans=

ported via gommunications transmitting, transmission, and rogoiving facilities,

rather than by means of conventicnal land, sea, or alr transport facilitles,

The replacement of somé transportation processes, {n part or in entirety by &

commmications system, certalnly constitutes 2 substitution of commmunications

for transportation.
ter into a transaction involving transportation is

The decision to en

based upon some motivation. Having determined and analyzed the motivation,

best -ntisfieﬂ by communications or trans=
|

we can then decide 1f 4t can be

portation.
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substitution possibililty.

Importanse
iy is study of the substitutability of commwnicaticas for transporta-

tion potentially igportant? The maln resson is the ever present and distinect

possibility that mere sconomical and effective ways exist for solving our

traneportation facility dilezma, #a must seriously ponder the wisdom of making

the large investments required in physical transportation facllitles when these

demande and provide the gquallty of service cesired

in facllitating paerson {r¢ eractions, Urban area traffic engestion will in-

creoase considerably 4in the foreseeable future in spite of the estimated three

billion dollar investment per year 1 new facilities (state highway extendlons,

arterials, and urban interstate routes).

Indeed one of the goals of urban transportation planning should be to

miniinize the tetal cost and improve the efficlency of ail forms of psrson

{ntaractions in general, consistent with other desirable social and econamlic

goals of the communlity. This does not automatically imply that large expencl-~

tures on physical ransportation facilitles are necossary. One way of meeting

this goal 1s to scuk new means for transporting scme of the commodities prusently

carried on the conventional network of transportation facilitles, Cne of the

nost promising means for accomplishing this is utilizing coemmunications to

sarry commodities having minimiza mass, namely information, to the maximum

extent possiblé.
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The abeve only serves to smphasize the fact that in general the pro-
ductica of transportation is not an end result in iteelf, Therefors, if we
can achieve the desired results by same means which reduces the tetal mmount

of transpartatism, time, money and enargy may be saved, 8Since wa have defimed

comamications as a low friction interaction, gny methed which sconemdcally

atbatd

pavinge The problem is to examine the various “ls'uu to detaxmine whether thoA
substitutien is both desireble and feasible tm econamic and physical stand-
points, and whether the c;-ulttiv: effact of these cases i3 large encugh te
significantly reduce the demand for physical transportation facilities,

In considering the replassment of transportatioan by scamunications, it
socus redscnable to expest that txrips invelving the transportation of in-
foxmation, rather than materlels and sarvises, are the most susceptible to
substitution, provided that At ean ba done egonemieallys Since mest wrben
ares transpertation problems iavelve persena, present trip motivations and
purposes should be divided into categories deneting the information, matarial
handling, or cembinatien aspests of the trip itself or the destination
sctivitias,

1, Trips invelving the persenal transpertatiom of informastien, or
having an infermstional purpose at either the trip eorigin or des~
tination offer potentially the greatest oppertunity for subatitutiem,
As an exxmple, considor the case of a business executive making tha
dally tip te and frem his ¢ffice, His primary function, once
in the office, is one of commmication — with his asscciates,

~8-




his secretery, and with whatever papers he finds piled on his desk,
The trip to the office is motivated only by the necessity to be in
a position to facilitate an informational process, Therefore, if
3 means of communications can be devised whereby this business
executive might accoaplish sll his duties without leaving his
home, er in & location nearer to his home, we will have made 2
substitution of communications for physical transportation,

2 Irips involving the per sonal transportation of materiale, or having
a material or equipment servicing or handling trip purpose, offexr

a4 much zore limited opportunity for iﬁbititution. An exaxple of

this would be an assembly line worker at an automobile plant,

Assuwming that his job i1s not replaced by a machine, he must nake
the trip o0 as to be able to do a specific manual task, The only
bcm-fit he ceuld expect to darive from a general mbstitution of
commnmications for transportation would be the secondaxry benefits
resulting frem less vehicular travel [resulting froa the substitution

of cammmications for transportation by others).

J. Irips involvieg a coxbination of informatien and material handling,

both in personzl txransportation or in txrip puxpose, offer many

interesting possibilities for substitutioen, provided that the
materials handling aspect of the trip can be divorced frcm the
informational aspects, If this enéx be done, then the information
portion of the txip can be roplaco:l by communications and the
naterial handling portion by a mexre efficient cargo transportation
service., If not, then this type of txrip i{s not susceptibla to

substitution by ccmmmications.

























This leads directly to the second implication, Acgeptance of tha
hypothesis that this subatitutlion phencmenon is indeed ocouxing impliaes
that family income, sutcmobile ownership, and uxban rnlidcnthl location
do not entirely account for trip generation rate veriations, In other words,
tiase variations in trip genersation rates &re partislly axplainable by develop-

pents or advances in cammunications and transpertation technology and econcaics.

Therefore, a substitution of cormunications for transportation does indeed modify

our presant trip generation concepts,

Tha potential Lntcrchnngoability of commmamications and transportation
éoas cncoxzra'go traffic engineers to make & more fundamental, comprehensive
axmsination of obearvable urban person and geods movement, This substitution
possibility does nt;t lead solely to & theoretical academic exerclss, but under-
lies the impoxrtance for engineers to deeply explore and understand the resasons
for and the amount and characteristics of person and goods movement, Its
salutary effect is measured by its bssic rather than swperficial approach
to physical transportation, an undextaking long needing dedicated researeh
efforts, Emch can be gained through a comprehensive, cooperative research
prograa on the described substitution phencmenon by the cammmications and
transportatien industries, This would undoubtedly lead to more accamrate and
reliable forecasting techniques and improved transportation and cammunications
planning,

One additional and perhaps the broadest implication is the possibility
of more effective and economical sllocation of owr finansial resources based
on a better understanding of the role of comminications and transportaticn, in
part hrought about by tha study of the petential substitutability of communi-
sations for transportation, It cartainly could reshape our present concepts
on the function, axrangement, and constituents of cities and our planning for

thair renewal and expansion, ,"':Ir
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1,

2o

3e

Lo

5e

PN

| e

—

o
o

\O
°

Urban can have narrow meaning (just densely settled and built up area) or
broad meaning (urban re gion, including hinterland of central city), The
broa der meaning is implisd here,

Communica tion can also have narrow meaning (just messages) or broad meaning
(including transportation or trarnsmission of pecople, materials a md goods,
fluids, energies, messages, and funds)s The broader meaning of communication
is also implied here,

Analysis of flows (movements through space of people, materials and goods,
fluids, energies, messages, a nl funds) is suggested as a meaningful method
for understanding some of the major interactiors between human, mn-made,
and natural components of urban regions,

These flow s are major characteristics of the operations of "man-machine-
resource" systems in urban regions, Can study commnication and transporta-
tion flows as a major kind of linkage for interaction between comporents of
subsystems and between separate subsystems in the urban region,

Flows can gene rally be described by the following pa rameters:
ao Location of start and end points and routes,- .. ../

b, Flow content (people, etce) —

Ce Direction of flow —.

de Times of starting, flowing, ending
€, Rates of flow —

f. Periodicities

ge Quantities of flow -
Most flow systems incluwde: collection, storage, combina tion, transformation,
trans mission, distribution, reception,
as Mossage flow systems (and some others) take the form of
"sender - content « channel « receive r"
Passenger transportation systems as variant, with form of
"origin ~ trip - route = carrier ~ destination"

[

Flow systems have various kinds of "nodal" points:
Start or end points (terminals, collection or reception)

Stor oints ’ '
age D 2. cert b steonn —» Wodne o ¢

ce Combination or tra nsformation points =< . )
d, Transhipment or interchange points = 4. Shipperg Fo nallcood
6o Distribution points- -*a-.‘mwﬂﬂ m:.q“ﬁ‘: 'fﬂwml 7 Rand e wap pndicoly A

Rl poivty ¢ ele thl o . N Aguan in Gam aqesf

Some flow  systems have "open network" structure or formy others have "tree FTnp
and branch form; still others ha ve "closed loop" form, w,,:{‘g

P P
Flow systems can be studied at both aggrega te and detailed levels: “‘;‘:fijr
a. Aggregate inputs and outputs for total urban regional system .'%f“h\x‘
b. Internal inputs and outputs and interchangss between subsystems
ce Detailed inputs and outputs of subsystem components (human, man-mdde, Ay FN

and natural)
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Flow systems can be studied with flow accounts or flow charts:
a, Flow accounbs: Aggre gate data on total system inputs and outputs
Interna 1 inputs and outputs of subsystems
(regicnal input~output analysis)
Detailed inputes and outputs of specific components
be Flow charts: Aggregate « schematic diagirams of total system inputs
and outputs with general locational relations,
Internal - schematic diagrams of subsystem inputs and
outputs with lecational relationships
Detailed ~ mapped location and direction of input and
oucput flow s of subsystem componsntes

Some flow channels are flex ible, while others are rigid:

a, Some channels fixzd in specific routes, others can alte r routes

b, Some chammels cex handle several types of flow s (people, materials)
¢, Some channels ca:n handle two way flows, others only one way,

Can study flow s in both temporal and spatial dimensions:
ae Temporal - Timing of start and en d, duration, periodicity, trends
be Spatial ~ Locatinn of start and end, route, direction of flowe

Can study interceonnections and transformations of Ilow types:

a, Some flows substitutable for others (messages for people)

b, Some flows tra nsformable to others (coal to steam to electricity)

co All flows dependent on other flows (peokple flow s dependent on flows
of energy, mssseges, funds)

de All flow s deperndent on iunformation flow s (information related to
knowledge and skills affecting technological development)

Can study relationships of flows a nd flow systems to growth and form of
urban region (need to expand flow s ~ linear . faster than areas or volumes
of urban regional development?)

Can study relationships between flows and the form and location of nodal
facilities (land uses, buildings, structures) and chanmel facilities,

Can study movements through space as one major parameter of human interaction

that is only dealt w ith in limited ways so far:+— e
ae Many existing flows ignore specific route‘((desire lines) or direction
(traffic flow s) or actual type of flow (traffic flow maps include

people, materials and goods without separation).
be Many existing flow accounts and maps deal separately with ore type of flow
(1) Motor vehicle traffic separate from mass transit or railroad
(2) Electric energy flow separate from fl ows of coal, gas, oil
(3) Information flows separate from each other (mail, telephoms, TV)
(4) Water supply flow s separate from nabural water flow s, storm
drainage flows, sewa ge disposal flows

Flows related to "open system" chara cter of urban region -~ inputs and cutputs
to outside world, Balanced continuous growth as "steady state! for open
urban regional ecosystems?

Pertinent theories and methods of flow analysis research: Commnication cone
tent analysis, mathematical information theory, central place theory, nearest
neighbor a na lysis, linear graph theory, trip generation and traffic flow,
electric network theory, hydrology and fluid flow, inventory and queing theory.
regional accounts, input-output analysis, linear programming, matural ecology,
general systems theory, network plarming, and others,
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