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RECENT MATERIAL FROM THE U.S.S.R. ON SETTLEMENT

SYSTEMS AND URBAN GROWTH

Comparativeassessmentof the state of the art of

national settlementstrategiesand urban policies, together

with their theoreticaland methodological underpinningsis

one of the early objectives of IIASA's Urban and Regional

Systemsproject.

Recent literature was requestedand received from a

number of Soviet institutions. The following contains ab-

stracts of specific articles and an appendix listing tables

of contents translatedby O.V. Kudinov, with the editorial

assistanceof K. McCusker.

I. FundamentalMarxist-Leninist Population Theory

"Population Science: Its Methodological Principles"

(D.J. Valentey and Y.N. Kosirev, 1966)

The questionposed by these authors concernsthe

urgency of creating a new body of sciencethat will

deal with population problems. Although ｴ ｨ ｾ ｩ ｲ response

is affirmative, they suggest that it will take some

time before the methodologiesfrom various branchesof

science can be arrangedfor this purpose.

Both authors realize the need for a comprehensive

demographicstudy and admit its inherently complex and

interdisciplinary character. However, each maintains
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his own point of view on the sUbject of investigative

methods for population studies.

Dr. Valentey suggeststhat the new science study

the living and working conditions of the population at

various stagesof human development. Dr. Kosirev pre-

fers a more general scheme: to study the overall

activity--activity rather than conditions--andsocial

relationships,cooperation,within communities. The

authors are convinced of the importance of presenting

different approachesfor subsequentwork.

Then follows a critique of the biological approach

to population theory whereby in the pursuit of popula-

tion control, national traditions and social conditions

are disregarded. In this connection they refer to papers

delivered by sociologists,economists,and demographers

at various conferenceson population problems. (Inter-

national Congresson Population Problems, Rome, 1954,

Vienna, 1959, Belgrade, 1965; Sessionof the American

Biological Institute, University of Maryland, 1966.)

** *
"Critique of Bourgeois PopulationTheories and Their

Methodological Principles" (B.V. Smulevitch, 1966)

In this work the author points out some of the

fallacies of the bourgeoisapproachto demography. Its

basic methodology yields valuable results regarding the

relation of population data (birth rate, fertility,

mortality) to certain socio-economicfactors. But the

author is concernedwith the general invalidity of its
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conceptualassumptionsand hence theoretical conclu-

sions. He emphasizesthat its theoretical approachto

population problems treatssocial and biological phenom-

ena inconclusively.

On the other hand, Marxist population theory stresses

the determinationof reproductivepatternsby living con-

ditions. The assumptionis that population and repro-

duction dynamics are direct results of social factors.

The author finds fault with the Western approach

that includes Malthusianist theories (population growth

as a factor of poverty, unemployment,and wars) demo-

graphic variations of "welfare state" and "universal

industrial society" conceptsof A. Sauwy, the reproduc-

tion dynamics hypothesesof Spencer,Perl, and Gini.

II. Theory and Methods for a GeographicalPerspectiveon

Human Ecology

"An Ecological Evaluation of the Location of Large Cities."

(Z.V. Maximova and P.A. Frumkin, 1974)

This article suggestsa strong relationship between

environmentalconditions and the location of cities of

more than a hundred thousandinhabitants. The authors

point out that 89 percent of the world's largest cities

are located in the Northern Hemisphere,with the Southern

Hemisphere ｣ ｯ ｮ ｾ ｾ ｡ ｩ ｮ ｩ ｮ ｧ the remaining 11 percent. (See

Tables 1 and 2.)

The greaterurbanization, and higher level of

rural-urbanmigration in recent decades,in the Northern
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PERCENT OF NATIONAL POPULATION

INHABITING CITIES ｾ 100,000

COUNTRY PER COUNTRY PER
CENT CENT

AFGHANISTAN 4.4 JAPAN 48.2

A NGO LA 5.2 J OR DA N 20.3

ARGENTINIA 38.7 LEBANON 20.6

AUSTRIA 31.3 MALAYSIA 8.2

BURMA 3.7 MALI 3.7

BOLIVIA 1 6.8 MOROCCO 19.7

BRAZIL 28.1 MEXICO 23.6

CAMERUN 5.2 NETHERLANDS 29.9

CHINA 8.9 NICARAGUA 14.9

EL SALVADOR 9.6 NIGE RIA 8.7

ETHIOPIA 3.6 POLAND 22.4

FRANCE 18.2 SWEDEN 20.6

FR.G. 29.5 U.A.R. 26.3

GHANA 13.9 U. K. 40.3

GRE EC E 12.2 USSR 31.2

I NDI A 9.4 YUGOSLAVIA 11.4

ITALY 27.9 ZAIRE 9.5

TABLE 1



WORLD CITIES OF OVER 100,000

LATITUDE NORTHERN HEMISPHERE SOUTHERN HEMISPHERE
0 0 0 0 0 0 0 0 0 0 0 0

ｾ
0 0 0 0 0 0 0 0

--.J
0

Lf) 0 Lf") 0 Lf) 0 U1 0 L() 0 U1 0 L() a en -...t en -...t en -...t en -...t «
lO lO Lf') L0 -...t -...t ("t) ("t) N N or- 0r- o 0 0 0 or- or- N N ("t) ("t) -...t ｾ

I I I I I I I I I I I I I I I I I I I I I I I 0en -...t en -...t en "'-3' O'l -...t O'l -...t en -...t O'l -...t 0 L() 0 L() 0 L() 0 U1 0
ALTITUDE lO lO Lf) Lf) -...t -...t ('f') ('l") N N or- 0r- o 0 0 0 or- or- N N ("t) ("t) -...t ｾ

in meters
0-200 2 10 57 185 109 124152 147 55 61 22 36 31 9 15 23 5 2 12 7 28 7 3 1102

201 - 500 - - 8 40 44 52 33 23 21 8 5 11 18 4 2 - 1 2 - 1 1 - - 274

501-1000 - - - 6 9 21 15 14 3 8 7 7 1 4 - 5 - 7 19 4 3 1 - 134

1001-1500 - - - 1 1 5 9 3 5 1 1 1 4 3 - - 4 4 2 4 - - - 48

1501-2000 - - - - - 1 5 6 2 6 2 1 1 1 1 - - - - 7 - - - 33

2001-2500 - - - - - - 1 - - - 3 - 1 - - - - - - - - - - 5

over 2500 - - - - - - - - - - 1 - - 1 1 - 1 3 - - - - - 7

TOTAL 2 10 65 232 163 203 215 193 86 84 41 56 56 22 19 28 11 -18 33 23 32 8 3 1603

TABLE 2

I
v-

I



-6-

Hemispherecan be attributed to various factors. The

fact that a large percentageof the population of devel-

oped countries resides in large cities, (viz. United

Kingdom, Austria, the Netherlandsand the Federal

Republic of Germany), while less than 10 percent in

developing countries live in cities of more than a

hundred thousand, suggeststhat level of economic devel-

opment certainly affects urban population growth. Besides

containing a far larger area of Earth's habitable land,

a complex of natural conditions make the Northern

Hemispheremore suitable to human activity and comfort.

Lower expenditureson infrastructure construction

for one, determine the inverse relationshipbetween

altitude and urban area; two-thirds of world cities are

located in plains and lowlands. (See Table 2.)

The influence of averagemonthly temperatureon

the location of Soviet cities was studied for the extreme

months of the year. In 80 percent (176 out of 221) of

the casesaveragemonthly temperatureis no lower than

-150 C. and in 71 percent the highest temperaturesrange

between 17.5 and 23.5 C. (See Table 3.)

Although the authors concedethe difficulty of

finding statistically significant evidence linking urban
/

population growth and air temperature,there is obvious-

ly a connectionbetweenthe two.



PLOT OF SOVIET CITIES ACCORDING TO

SEASONAL TEMPERATURES

a.) COLD MONTHS

tJ)

20w •-
ｾ •u ••
LL. 15
0

•a: •w 10 •• •CD
ｾ • •=> • •Z • ••5 •

• • •• ••• •• .... •• ••0
-40 -30 -20 -10 0 10

TEMPERATURE ( 0 C )

b.) WARM MONTHS

30
•

tJ) 25
w •-
ｾ-u 20
LL. •0 •

15a:
w
CD
ｾ 10 •
=>
z •

5 •• •• ••• •
0

+20 +30 TEMPERATURE ( 0 C )

TABLE 3
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III. Regional Planning and PopulationDistribution Problems

"General Scheme of Productive Forces Distribution

as a Basis for ComprehensiveRegional Planning

Projects." (A.E. Probst, 1973)

As a prerequisitefor regional planning, this

major document posits ways and means to raise labor

productivity on the basis of a rational distribution

of productive forces. The general scheme takes into

account all the resourcesavailable within each economic

region of the individual Union Republics and suggests

their developmentpotential.

The scheme for the distribution of productive

forces gives impact to the demographicaspects,age, and

ｦ Ｌ ｬ ｾ ｘ ､ ｩ ｾ Ｚ ［ ｌ ｲ ｩ ｢ ｵ ｴ ｩ ｯ ｮ of laboI'. Future ｭ ｩ ｾ ｲ ｡ ｴ ｩ ｯ ｮ processes,

f:.g. the settlementof scarcelypopulatedareas, con-

stitutes a vital factor in forecastingregional levels

Gf labor quality and a balancedpopulation distribution.

ｓ ｵ ｾ ｧ ･ ｳ ｴ ･ ､ ｩ ｾ ｰ ｲ ｯ ｶ ･ ｭ ･ ｮ ｴ ｳ in the location pattern of

public production include the latest technology. Poten-

tial extraction of natural resources,measuredby tech-

nological and economic indicators, suggestregional

developmentpriorities.

The author emphasizesthat regional projects must

dovetail with the overall plan. Additional data needed

for comprehensiveregional projects must come from the

individual republics. Demographic and labor analyses

reguire further elaboration.

** *
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"Optimization problems in Regional Planning Projects

on the Basis of a Combination of Traditional and New

Methods." (E.N. Pertsik, 1973)

The author statesthe need for improvement in

mathematicaltechniquesin the modelling of regional

planning projects. He then goes on to discussa ｨｹｰｯｾ

thetical model for a comprehensiveregional planning

project. This would consist of several consecutive

stageswithin the principal model and three sub-models.

The preparatorystagesinclude the determina-

tion of objectives, 2) an acquaintancewith the ｡ ｶ ｡ ｩ ｬ ｾ

able information of the region and knowledge regarding

the role of the region in relation to the entire system,

3) a feacibility study of the region, and 4) the delinea-

tion of the main problems, and the choice of institutions

that will guide the project. Research,analysis, inter-

pretation, evaluation,and actualizationfollow.

The sub-modelsare 1) an optimization model of

administrativearea, 2) an intersectoralregional plan-

ning model, and 3) an industrial cluster model.

Dr. Pertsik posits the following strategy for siting

areasof development;

1) a preliminary analysis of presentconstruction,

architecture,and engineeringfactors, thus,

allowing for initial evaluationof all building

sites,

2) the selectionof a site using traditional point

estimation evaluationmethods, and
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3) the programming and analysis of variables for

optimal siting.

Dichotomies necessarilyexist, the author notes, between

short-termeconomic planning and long-range objectives

of comprehensiveregional ｰ ｬ ｡ ｮ ｮ ｩ ｮ ｧ ｾ

Future directions in the economic application of

mathematicalmodelling to regional plans should include:

1. A precisedefinition of goals, as well as

applicability at different stagesand in differ-

ent areas, in the formulation of regional

economic models.

2. A closer view of feedback relationshipsbetween

territorial production complexes, urban or

illdustrial districts,andthe prospectiveregion-

al plan.

3. Delineation of parametersand factor analyses

at different levels of regional planning. This

should include criteria to estimatesuch

"elusive" factors as social and environmental

conditions.

4. The testing of the model for its applicability

to design problems, i.e. its reality.

** *
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"Ways and Means for Controlling Development of

Tashkent Zone" (M.G. Zifanovskaia, Y.P. Puretsky, 1973)

The first part of the article is devoted to a

general description of the planning situation of the

system of settlementsthat make up the Tashkent conur-

bation.

Methods to control the developmentof the Tashkent

area (see Figures 1, 2, and 3), include stimulation

developmentof alternativeregions in Uzbekistan

order to avoid the overcrowding of the Tashkent area,

and forming a planning strategy for the conurbation

by evaluating land use and function.

IV. ｾ ｯ ｭ ｰ ｵ ｴ ｯ ｲ Ｍ ｡ ｩ ､ ･ ､ Design in Town Planning

"Methods of Determinationof Trade Zones Within

SettlementSystems" (N.G. Nagiev, 1973)

In his article, the author analysesthe present

condition of cultural and welfare facilities in the

Azerbiajan Republic, with an emphasison the trade

network of the Kirovabad conurbation. Along with the

collection of statistics from planning data and field

studies, questionnaireswere used to elicit information.

Processingof questionnaireswas done with the

help of the computer "Minsk-22" and the information was

used in a matrix of intersettlementtrade networks. The

matrix allows the processingof relevant information on

computers.
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EVALUATION OF THE TERRITORY

a) b )

c )

a)-FOR TOWN PLANNING
b) -FOR AGRICULTURE
c) -FOR RECREATIONAL PURPOSES

1 -THE MOST SUITABLE FOR TOWN PLANNING DEPENDING TO
NAT URAL AND PHYSICAL PLANNING FACTORS

2 - SUITABLE FOR TOWN PLA NNING ONLY DEPENDING TO NATURAL FACTORS
3 - NOT SUITABLE FOR TOWN PLANNING
4 - SUITABLE FOR ARTIFICIAL IRRIGATION
5 -SUITABLE FOR AGRICULTURE AND HORTICULTURE
6 - NOT SUI TAB LE FOR A GRIC ULTURE
7 -THE MOST SUITABLE FOR RECREATION ZONES
B -SUITABLE FOR RECREATION ZONES AFTER PURIFICATION OF

RIVER WATER
9 - NOT SUITAB LE FOR RECREAT ION Z 0 NE S

FIGURE 1



FUNCTIONAL
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I

ZONING OF THE

TERR ITORY

• 1

ｾｾ
ｾＧ｜Ｌｾ 4

ｾ 5

ｾＶ

1 - CENTRES
2 - PLANNING AXES
3 - ZONES OF ARTIFICIAL IRRIGATION SYSTEMS WITH

BAN ON CONSTRUCTION
4 - FOOTHILLS AND MOUNTAIN ZOl\IES OF HORTICULTURE,

AGRICULTURE AND FORESTS
5 - PUBLIC RECREATION ZONES
6 - RIVERS AND RESERVOIRS

FIGURE 2
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POPULATION DISTRIBUTION SYSTEMS IN

THE TASHKENT AREA

a. ) b. )

___ 1

__ .......... 10

'1lllill 7 B _9

a.1 - PRESENT DISTRIBUTION OF POPULATION

b.1 - PLANNED DISTRIBUT ION

1 - AUTOROADS
2 - RAILWAYS
3 - RIVERS AND RESERVOIRS
4 - BORDER OF FOOTHILLS AND MOUNTAIN ZONES
5 - THE BOUNDARY OF THE AREA
6 - SETT LE ME NTS
7 - THE AREA UNDER ARTIFICIAL IRRIGATION
8 - URBANIZED ZONE
9 - THE BOUNDARY OF TASHKENT AND ENVIRONS

10 - THE BORDER OF THE ANG REN - ALMA LITE AREA
11 - THE CENTRAL ZONES OF THE SYSTEMS

FIGURE 3
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v. Application of Mathematical Methods and Computers in

the Solution of Town Planning Problems.

"Model for Optimization of the planning structure of

a city" (A.I. Zakhov, 1971)

Initial information for the model is the existing

situation regarding the representationof all potentially

suitable sites or territories for future construction.

All additional information can be obtained through the

relevant planning institutions. This information would

consist of knowledge regarding industrial and other

enterprisesthat must be located in a city at certain

stagesof its developmentor construction. Each enter-

prise or group of enterprises,as well as residential

areas, central districta, and recreationalzones, are

consideredas main elementsof a city.

The author stressesthat with the help of this

model many important planning problems might be solved.

It allows for an optimal structure on the basis of an

analysis of sites available for new constructionand

their evaluation from the point of view of the optimi-

zation of travelling time betweenhome and place of

work, the considerationof the stagesinvolved in erect-

ing new industrial enterprisesand residential areas,

and the estimation of the number of demolisheddwellings,

their replacement,and the constructionof new enterprises.

** *
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"Mathematical Method for Modelling the Dynamics of

Urban PopulationDistributions" (V.V. Livshits, 1971)

This method of dynamical modelling of urban pop-

ulations is basedon the following propositions:

1. The study of population distribution as a

dynamic system of individual processes.

2. The use of differential equationsto describe

the processesas they develop over time.

3. A quantitativeunderstandingof "comfort"

(discomfort) measuresindicated by a parameter

determining the rate and direction of demo-

eraphic processes.

Thus, modelling intra-urbanmigration becomes feasible.

VI. Problems of ｍ ｯ ､ ｾ ｲ ｮ Urbanization

"Economic Problems of Urban SettlementPattern

Development" (A.a. Vishnersky, 1972)

A growing share of the total urban population

locates in large cities which then receive the concen-

tration of economic activity. Th0se cities are viewed

from two angles; that of efficient production processes

as well as with regard to conditions for human develop-

mente

Considerableexpendituresare neededfor the devel-

upment of large cities, costs increasingwith size.

Economic resourcesmust be channelledto meet the expen-

diture demands of growing cities.



The author emphasizesthe need for controlling the

spreadof large cities, suggestingthat further consid-

eration of the economic potential of the society will

improve settlementpatterns.

** *
"Transport Influence upon the Spatial Development of

Cities and Urban Agglomerations" (G.A. Golds)

Along with a backgroundsurvey of urban growth,

the influence of transportationon the spatial develop-

ment of urban areas is named by studying the organiza-

tion of personsinto traffic lines. Quantitative corre-

lations betweenurban land, journey-to-work links and

speedsof transportationmodes are determined. Stabili-

zing averagetransportationtime will allow for analysis

of time-budget aspectsas well as socio-demographiccom-

position of the population. The rate of organization

processesis outlined and a discription of the changes

in the distribution of population densitiesaround

working places and in relation to the urban center is

given.
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APPENDIX

I. FUNDAMENTAL MARXIST-LENINIST POPULATION THEORY

(All-Union Symposium, Moscow, 24-26 November 1966)

Preface

Paperssubmitted to symposiumparticipants
for discussion.

Valentey, D.I.,and Y.N. Rosirev (Moscow)
"Population Science and its Methodological
Principles".

Esupov, N.S. (Frunze)
"About Social Society Legislation on
Population".

Smulevitch, B.Y. (Moscow)
"Criticism of Bourgeois PopulationTheories
and its Methodological Principles".

Plenary Meeting, November 24.

Section for Theory and Methodology of Studying
Population.

Plenary Meeting, November 26.

Final Reports.

Report on Section Discussions.

Summary Report on PapersReceivedby the Organizational
Committee.

SymposiumMaterials.

*Moskovsky GosudarstvennyUniversitet, "Voprosy Marksistsko-
Leninskoy teoryy narodonaselenia,"VsesuusnySimposium v
Moskve, 24-26 noiabria 1966, Moskva, 1969.
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APPENDIX

II. Theory and Methods for a GeographicalPerspectiveon

Human Ecology* (Institute of Geographyof the USSR

Academy of Sciences,Moscow, 1974)

Preface:

This collection contains paperspresentedfor
discussionto the Organizing Committee of the
seminar on "Theory and Methodology for
GeographicalResearchon Human Ecology".

The Organizing Committee has found it expedient to
include in the agendaof the seminar various
paperswith different points of view on the
above mentionedproblems. The O.C. is hopeful
that early pUblication will offer possibilities
for a more fruitful seminar.

Contents:

I "Realization'of Human'Ecology Exploration in .'
Connectionwith the Study of Human Environment".

II "Methodology of Human Ecology: Geographical
Exploration".

Medvedkov, Y. V. ,
"Models of Human Ecology in Geography".

*Institut GeographyyANSSSR, "Teoria i Metodika Geogra-
phicheskih IssledovanyEkologyy Cheloveka," Moskva, 1974.
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Lipets, Y.G., and N.N. Tchijov
"Modelling the Dynamics of Interactions
Between Nature and Society".

Frumkin, P.A.
"Exploration Aspects of Human Ecology in
Mountain Territories".

Kovalksy, V.V.
"Chemical Environments,Health and Diseases".

Prokhorov, B.B.
"Territorial-Ecological Aspects in the
Study of Health ｌ ･ ｶ ｾ ｬ ｳ Ｂ Ｎ

Maximova, L.V., and P.A. Frumkin
"An Evaluation of the Location of Large Cities
in Terms of Human Ecology".

Sarajayskaya,L.U.
"Maps in the Study of Human Eco-systems".

III "Notions and Criteria RegardingMan's Adaptation
to the Human Environment".
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APPENDIX

ｾｉｉＮ GENERAL METHODOLOGY FOR THE ELABORATION OF A GENERAL

SCHEME OF PRODUCTIVE FORCES DISTRIBUTION OF THE USSR

FOR THE PERIOD 1971 - 1980* (Gosplan, Moscow, 1966)

Preface

Short programme of the general scheme of
productive forces distribution of the USSR.

Fundamentalmethodological theories:

(a) General Principles and Elaborationof a
general scheme.

(b) Schemesof Developmentand Siting of
Main Branchesof National Economy.

(c) Schemesof Development and Territorial
Productive Forces Distribution of Union
Republics and Large Economic Regions of
the USSR.

(d) InterregionalEconomic Problems.

Annexes.

*Sovet po isucheniu proisvoditelnik sil pri Gosplane
SSSR, "Obshchaiametodika razrabotki generalnolshemi
prazmescheniaprozvoditelnik sil SSR na 1971-1980,
Moskva, 1966.
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APPENDIX

IV. REGIONAL PLANNING AND POPULATION DISTRIBUTION

PROBLEMS* (Town Planning Institute Kiev, 1973)

Ivanitsky, A.P.
"Architectural Problems in Comprehensive
Regional Planning Projects".

Naymark, N.I.
"Some Proposalson Improvement of Architectural-
Planning Managementof Territory".

Shulenin, Y.P.
"Principles and Methodology of Architectural-
Planning Managementof Industrial District
Territory".

Vergunov, G.P.
"Architectural-landscapeEvaluation of
Territory in ComprehensiveRegional
Planning Projects".

Probst, A.E.
"General Scheme of Productive Forces Distribution
as a Basis for ComprehensiveRegional
Planning Projects".

Pertsik, E.N.
"Optimization Problems in Regional Planning
Projects on the basis of a Combination of
Traditional and New Methods".

Nudelman, V.I.
"Experience in Elaborationof Long-term
Prognosesin Regional Planning Schemes".

Vladimirov, V.V.
"Pattern for Administrative Regional Planning
Project".

Vologoy, a.B., Ivanova, L.M., and S.P. Yandola
"Evaluation of Natural Environment in Regional
Planning Projects".

*'\Toprosy Raionnoy Planirovki i Rasselenia,"!IV pomoshch
proektorovshchiku-gradostroitelu,"Kiev, 1973.
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Beliyaev, V.B.
"Solution of EngineeringManagementof
Territory in the Scheme of Regional
Planning Project of Asov Seaboard".

Feigina, E.Y.
"Experience in Working out of Schemesof
Regional Planning Schemesfor Tumen Administrative
Area and Some Featuresof PopulationDistribution
in Newly Developing Regions".

Vilner, M.Y., Vladimirov, V.V., Makeeva, V.V.,and L.L.
Shurina
"Tambov Administrative Area Comprehensive
Regional Planning Project".

"Ways and Means for Controlling Over
Development of Tashkent Zone".

"Some CharacteristicFeaturesof Population
Distribution in the Far North".
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APPENDIX

v. COMPUTER AIDED TOWN PLANNING DESIGN* (Central Research

and Development Institute for Town Planning, Moscow, 1973)

Livshits, V.V., and A.P. Romm
"Hierarchical Principles for Building an
OperationalBlock of Computer Aided Town
Planning Designs".

Zubkov, G.N.
"A Method of Evaluation of Avenue System
in the Processof Shaping its Structural
Scheme".

Zakhov, A.I.
"The Implementationof Marxian Theory in
Modelling Intra-urbanMovement of Inhabitants".

Livshits, V.V.
"A Mathematical Model of Random Choice and its
Application to Problems of Transportationto
Place of Work".

Kostagorova,E.P.
"The Use of Sociological Data and Computers
in Design".

Klimenlwva, N. B.
"The Application of Modelling in Town Planning
Dpsign".

Rebain, T.Y.
"The Determinationof Boundaries of Zones of
Influence".

Rossina, S.G.
"A Model for the Spatial Organizationof
RecreationalZones".

Nagier, N.G.
" A ｾｾｴｨｯ､ of Determining Trade Zones Within
Ｘ Ｘ ｴ ｴ ｬ ｾ ｭ ･ ｮ ｴ Systema".

*Tcentrulny nauchno-issledovatelskyi proektriy institut
po gradostroi tE·lstvu, "Avtomatvzat8ia protsessovgradostroi...
tplnogo proektvrovania," sbornik trudov, Mockva, 1973.
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APPENDIX

VI. APPLICATION OF MATHEMATICAL METHODS IN TOWN PLANNING·*

(See V., CRDITP, Moscow, 1972)

Taremian, A. M., and E. Y. Kipper
"Economic Evaluation of Lands. for Purposes
of Town Planning".

Bubes, E.Y.,and M.M. Kamenskaya
"Use of Economic-MathematicalModelling in
the Reconstructionof Old ResidentialDistricts".

Talkovksy, V.G.
"A QuantitativeEvaluation of Aesthetics in
Town Planning".

Kirsner, Y.S.
"About the Choice of Means of Public Transportation
in the City".

Kovalenko, I.Y., Onikiynko, V.V. and V.A.,Popovkin
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