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GEOGRAPHIA POLONICA 27, 1973

QUANTITATIVE REGULARITIES IN THE URBANIZATION
OF THE USSR

VviabpiMIR G. DAvVIDOVICH

The spread of urbanization processes is explained through the effects of
objective economic laws that are reflected in the growth and location of
industry and transport, in the development of economic-management and
administrative-cultural functions, and in the degree of agricultural mechaniza-
tion. An increasing role is also played by the development of the sphere of
services for both urban and rural population, with leading role in urban places.

The basic quantitative indicators of the extent, rate and character of urban-
ization of the country, Union Republics, economic regions, krays, oblasts and the
individual local systems of towns, settlements and villages are the following:
Ub — urbanization level at the beginning of the study period (urban population

in proportion to the national total (%));

Ue — the same at the end of the period in percent;

I — urbanization level increase, in % ;

Ku — coefficient of growth of urban population (which shows by how many
times the urban population has increased during the period under con-
sideration);

Kr— coefficient of change of rural population (ratio of total figures at the
beginning and at the end of the period).

As follows from these definitions that:

100K U,

o 2 |
K.U,+K,(100-U,) 7 S

If one divides the numerator and the denominator by Ku«*Ubs, one gets:

100
< 100
S e 1)
) {<RE ¥

1

1+

Besides, one can see from the definitions that:

. : 100 :
l=U,-U, -U,%... (3)

K, (mn .
1 4 1
< W 1 )

The formulas 2 and 3 suggest the following conclusions:



12 V. G. DAVIDOVICH

(1) Changes in the level of urbanization depend not only on the rate of
increase of the total urban population, but also on the changes in the total
rural population. Uk increases both with and increase in the coefficient Ku, and
with a decrease in the coefficient Kr. A decisive role is played by the ratio
between these coefficients a = Ku/Kr. For example during the 1959-1970 period,
in the Tyumen oblast, where: Ku = 1.99, K- = 0.96, Ub = 32%, Ku/Kr = 2.07 and
Uvs = 49%; in the Smolensk oblast, Ku = 1.45, Kr = 0.74, Ub = 32%, Ku/Kr =1.96
and Ue = 48%. The almost identical increase of the urbanization level (17 and
16 percentage points) was, in the Tyumen oblast, a result of a rapid growth of
the urban population total, with a negligible decrease in the rural population,
while in the Smolensk oblast it was a lesser rate of growth of the total urban
population, and a very sharp decline in rural population. If the Kr coefficient
in the Smolensk oblast have been identical to that in the Tyumen oblast,
i.e., Kr = 0.96, the result would have been in accordance with the formula (2):

100
U — = 429
0.96 100 1’

1.45 |\ 32

o

+

This means that the level of urbanization would have been 6% lower.

(2) The changes in the level of urbanization are affected not only by the
ratio a = Ku/Kr, but also by the level already achieved at the beginning of the
period Ub (see Table 1 computed by formula 3).

K
TABLE 1. Increase in the level of urbanization (/) depending on U, and 7(1‘-
r

K, Value of I (%) at Up (%)

K, 10 20 30 40 50 60 70 80 90
1.1 0.90 1.58 2.05 2.30 241 2.30 2.94 1.53 0.88
1.2 1.77 3.10 3.96 4.47 4.55 4.32 3.68 2.73 1.53
1.3 2.63 4.53 5.72 6.43 6.55 6.10 5.20 3.87 2.18
1.4 3.47 5.93 7.50 8.30 8.37 7.80 6.58 4.76 2.67
1.5 4.29 7.20 9.10 10.00 9.70 9.20 7.80 5.40 3.20
1.6 5.09 8.58 10.68 11.64 11.56 10.60 8.95 6.53 3.50
1.7 5.89 9.84 12.20 13.16 13.00 11.87 9.90 7.20 3.90
1.8 6.67 11.05 13.67 14.57 14.33 13.00  10.80 7.80 4.20

1.9 7.43 12.24 14.90 15.90 15.55 14.07 11.60 8.40 4.50
2.0 8.18 13.33 16.18 17.15 16.67 15.00 12.40 8.90 4.80
2.5 11.75 18.50 21.70 22.50 21.40 18.95 15.40 10.90 5.80
3.0 15.00 23.18 26.30 26.67 25.00 21.80 17.50 12.30 6.50
4.0 20.77 30.00 33.13 32.73 30.00 25.70 20.30 14.10 7.30
5.0 25.73 35.56 38.20 36.92 33.33 28.27 22.13 15.20 7.80

You can see from Table 1 and Fig. 1, the increase in the level of urbanization
(I — Ue—Ub), while assuming the same ratio of the coefficients, a — Ku/Kr, is
negligible at low values of Uv (e.g. when Ubs = 10%). It rises as Ub increases
reaching its maximum when Ub =50 or 40 or 30%, and then I declining. This
depends on the functional relation of the coefficient I with Ku/Kr and Ub (see the
formula 3). Consequently the initial period of urbanization (of a country or
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oblast) is marked by a steadily increasing level of urbanization (Ue—Ubv), while
the final period when urban population exceeds more than one half of the
national total population, would show a trend toward slowed growth. This con-
clusion is true with constant rates of increase in the total urban population (and
with the constant coefficients of the rural population figure decreasing), and the
more so when this rate is decreasing.

g
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Fig. 1. Increase in the level of urbanization depending on the ratio of the coefficient
of the increase in the urban population to the coefficient .of the change in the rural
population (Ku/K;) and on the initial level of urbanization (Up)

(3) The index figures of urbanization towards the end of the study period
(Us), and the increase in the level during that period (I), ultimately depend on
the relationships between the indicators Ku, Kr and Us (see Table 2).

TABLE 2. Basic indices of urbanization processes in the USSR*

Index value during the periods

Urbanization 1926-1939 1939-1941 1959-1970
indices (12 years) and 1949-1959 (11 years)
(12 years)**

Ky 2.13 1.66 1.36
K, 0.95 0.84 0.97
Ky

2.29 1.98 1.40
K,
Up 18 32 48
I +15 +16 +38
U 33 48 56

* Calculated from data published in the annals of the Central
Statistical Office of the USSR : Narodnoye Khozyaystvo SSSR v 1969 g.,
Moskva 1970, p. 7, and Narodnoye Khozyaystvo SSSR v 1963 g., Moskva
1965, pp. 7-8.

** Not including the urban population of war years and the
period of reconstruction.
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The rates of the growth of the urban population (Ku) have been declining.
The decline of rural population (Kr has become more accelerated during the
1939-1959 period (as a result of the war and rural-urban migrations), but this
process slowed during the period 1959-1970. That is why the ratio Ku/Kr has
declined only slightly during the 1939-1959 period (compared with the 1926-1959
period), but sharply dropped during the years 1959-1970.

As a result the level of urbanization rose by 15% during the years of 1926—
1939, slightly more during the years 1939-1959 (16%), and only by 8% increase
during the years 1959-1970. If the K- coefficient during the period of 1939-1959
had been the same as during 1926-1939, i.e., K- = 0.95, then the level of urbaniza-
tion would have been (with the indicators almost unchanged) in 1959 (according
to Formula 2):

100
0.95 100
1.66 ( 87 l)
In this case, the level of urbanization would have been risen not by 16% during
the 1939-1959 period, but by 13%, i.e., less than during the 1926-1939 period.
The formulas (2) and (3) can be used for analysing urbanization processes
during a particular period, and for predictions.

U, = 45°

o
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Fig. 2. Changes in the level of urbanization (U), and in the share of the population
of the oblast centre (C) as %o of the total oblast urban population

The set of main quantitative urbanization indicators must be supplemented;
it is important to establish the degree of concentration of population in the
oblast capital, to determine its own role (in the increase of the urbanization
level), and the role of all other urban places in the oblast.

Introduce the following:

Cbv — the initial proportion of the population of oblast capital to the total urban
population of the oblast (in %o);
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Ce — the same at the end of the period in question;
Kc— coefficient of the total increase in the population of the oblast capital;
Ko — the same, for all the other urban places in the oblast.
Using these definitions, we can find the mean coefficient of urban population
growth (including both the oblast capital and all other urban places):

K,C, + K,(100 —C,)

For example, in Kuybyshev oblast during the period 1959-1970, were Cbv =
= 580/0, Kc =1.3, Ko = 1.56.

1.3.58 + 1.56(100 — 58)

= 1.409 ~ 1.41
100

K, =

i.e., the growth in urban population in the oblast was 41%. Of this figure,
17.5% was a result of the increase in the population of the city of Kuybyshev,
and 23.5% accounted for the city of Togliatti and the remaining urban settle-
ments of the oblast.

It is also easy to determine the proportion of the oblast centre population
to the end of the period:

100K,.C, 0

K.C,+K,(100—Cy) & &)
When one divides the numerator and the denominator by KcCb one gets:

. 100 X

C > | ann \ A (6)
n 1Uv
1
: K ‘\ ( ,

For the city of Kuybyshev by the end of the 1959-1970 period:

)
Ce= 100 _ 539,

1.56 [ 100
1+ 1357\ 58 1)

Consequently, the share of population of the city of Kuybyshev of the total
urban population of the oblast (including the city of Kuybyshev), declined during
the 1959-1970 period, from 58% to 53%. This decline was the result of the higher
rates of growth in the population of other towns and settlements of the district
(Ko = 1.56) compared with that of Kuybyshev (K¢ = 1.30).

The differences between Cv and Ce shows up the shifts in the concentration
of urban population in the oblast center (Table 3).

As Table 3, shows, that out of 32 largest Republic and oblast capitals with
more than 500 thousand inhabitants in 1970, the proportion of the total urban
population has decreased in 20 centers, was unchanged in 2 centres, and in-
creased slightly only in 10 centres (from 1939 to 1970). A steady tendency has
thus developed; for a decline, in the share of administrative centres of this
country, in the total urban population of the Republics or oblasts. However, the
majority of capitals (100-500 thousand), middle (20-100 thousand) and small (up
to 20 thousand inhabitans) centres were growing more quickly than the other
urban places in their oblast.
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TABLE 3. Changes of the share of oblasts and republic capitals in
the total urban population of oblasts and republics*

Centres of districts,

No. Union and Autonomous Cb % Y R GG,
Republics 1939 1970 %

1  Moscow 66 63 -3

2  Leningrad 80 73 -1

3 Kiev 80 71 -9

4  Tashkent 83 70 —13

5 Kharkov 62 62 0

6 Gorki 55 49 -6

7 Novosibirsk 69 71 +2

8 Kuybyshev 68 53 —15

9 Sverdlovsk 27 29 +2
10 Minsk 54 68 +14
11  Odessa 77 67 —10
12 Thilisi 58 47 —11
13  Donetsk 19 21 +2
14  Chelyabinsk 26 34 +8
15 Kazan 66 54 —12
16 Dnepropetrovsk 44 34 —10
17 Perm 37 42 +5
18 Baku 49 35 —14
19 Omsk 88 81 -7
20 Volgograd 73 54 —19
21  Rostov-on-Don 40 33 -7
22 Ufa 48 42 -6
23  Yerevan 56 52 —4
24  Saratov 47 47 0
25 Riga 53 50 -3
26 Alma Ata 96 85 —11
27 Voronezh 62 57 -5
28 Zaporozhye 52 56 +4
29 Krasnoyarsk 40 42 +2
30 Lvov 44 48 +4
31 Karaganda 66 41 —25
32  Yaroslavl 51 53 +2

* Calculated from data published in the annals of the Central
Statistical Office of the USSR : Narodnoye Khozyaystvo SSSR v 1969 g.,
Moskva 1970, pp. 13-28, and in the publication of the Central Sta-
tistical Office of the USSR : Itogi Vsesoyuznoi perepisi naseleniya 1959 g.,
SSSR, Moskva 1962, pp. 20-29.

The value of Ku, from formula (4), may be substituted in formula (2):

100

U, = —— Ve
100 K, {100 ) A
1+

K,C,+ K, (100-Cy)\ U, 1)

(M



1

U, = %...

0.01 + L . 1)

K.C,+K,(100-Cy) \ U,
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18 V. G. DAVIDOVICH

the oblast centre has declined 5% (from 58% to 53%). Despite the high level
of urbanization achieved in 1959 (U» = 62) this figure increased by 10% by 1970
due not only to the growth of the total urban population (K» = 1.41) but also
to the decline in the rural population (Kr = 0.91).

Coefficient of changes P Urbenization level ot the beginning of the petiod under
‘ n rurel populetion figure uo K | FROminati oo
Ke 08 v Decline in rural D Us (%)
! NN populetion figure K.
RN § 0 20 30 40506070800
(A XNFIN SN E1 ]/ NV ]
1458 \\ h\\~q hi- Puviowsh | | LR ;‘., A s /
PR, N\ 2 \ 0 \ Oblasr 9 L 41 /|
- e \ ~<\ RTRAS &-'-.'--,4:‘ "‘ ’!7,- 255 Tl : / f ! ncrease
Increase ia rure R ‘\ AN Kugsger b f ,\/' y | n the leve
sopwlation figure R §‘ | O0%ast :‘ 120! jk of whanizer
f
%3\ WA u';': A= =
Coefficient of urban populetion = — b1 I =0
» / vy
growth for oblest including oblast { W /v/' . A f
',n:vo g | ‘ v/”./,//‘arl ,'l/‘ A/ 1
3 e ]
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Percentaae of the poowlation— R0 ’(rls. : 8 " l | 7 4p h 50| §|%0 U (%
of oblast centre ot the 0 'y //’ g Urbanizetion level ot the end of the period under examisation
end of the “'.ga/bg Y2 /S y
‘ Ca (%) A /5 //,'/. ; CoeHicients of growth
‘ ;e'-/b() )'é /2 /Y - T
! / XA r777 7 [ of oblast cante
40 NS> 2L XA K
| S 2 | K
30 10 — 7oAl DIAGRAM OF URBANIZATION PROCESSES
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Fig. 3. A graphic analytical model of urbanization processes

In 1959 the Donetsk oblast was one of the most highly industrialized of the
USSR, with a very high urbanization level (Uv = 86). The further development
of industry, public transport, and of the other branches of the national economy
(1959-1970), has been preceeded relatively slowly, the total urban population
rose by only 17% (Ku = 1.17). A feature characteristic of highly developed coal
basins is rather low share of the oblast capital (Co = 19) in total urban po-
pulation of the oblast. The rate of growth of the city of Donetsk (K¢ = 1.24) is
a little higher than that of the other urban settlements of the oblast (Ko = 1.15)
and the share of the former has increased, but, only by 2% (Ce = 21%). The total
rural population has increased negligibly (Kr = 1.02), and the level of urbaniza-
tion rose only by 1% (Ue = 87%).

An example of a distinctive type of urbanization process (typical of the
Republics of Central Asia and of most of the Kazakhstan oblasts) may be
illustrated by case of the Kirgiz Soviet Socialist Republic. Despite a low level
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of urbanization in 1959 (U = 34%) and the rapid growth of urban population
total during 1959-1970 (Ku = 1.58), the increase in the urbanization level was
negligible, only by 3% (Ue = 37%). This has resulted from a simultaneous, though
less rapid, growth of the total rural population (Kr = 1.34 and Ku/Kr = 1.18).

Another type of urbanization process (typical of many oblasts in the Western
part of the USSR) may be illustrated by Kostroma oblast. Despite slow rate of
growth of the total urban population (Ku = 1.27), the level of urbanization
during the 1959-1970 period rose 13%. This is a result of a rapid decline in the
total rural population (Kr = 0.73) as well as the low initial level of urbanization
Uv = 40%).

These examples do not exhaust all the types of urbanization.

To outline the basic urbanization tendencies, it is necessary to analyse the
growth of the urban population for different sizes of cities and urban settle-
ments — small, middle, large and very large (with the exception of Moscow
and Leningrad). An explanation of changes of urban population within and
between these groups of towns is essential (Table 4).

TABLE 4. Growth of population during 1959-1970 by Groups of Urban Places
(size classes as of 1959 and 1970)

Share 1n total

Groups of urban places Population e ;
of vailohs Sfzas i) Growth Population increase urban population
coef- (%)
: ficient
size category  PoPUlation 5504 970 (millions) % 1959 1970
(in thousands)
Moscow* and
Leningrad over 3000 9.0 10.5 1.16 1.5 4.2 9.0 7.7
Very large cities  500-2000 15.7** 26.8 1.71 11.1 31.0 15.7 19.7
Large cities 100- 500 245 383 1.56 13.8 38.5 24.4 28.2
Middle cities 20~ 100 25.6 315 1.23 5.9 16.5 25.5 23.2
Small towns Under 20 254 289 1.14 3.5 9.8 25.4 21.2
Total 100.2 136.0 1.36 35.8 100 100 100

* with the new boundaries of Moscow (1960).

** the city of Yerevan not included, since its population was 493,000 in 1959 (within the present
boundaries of the city).

Because of the high rates of growth of the urban population figures of the
very large cities, it has been suggested that the concentration of population
in these cities is the main tendency of development. The highest population
increase, however, is seen not in the category of very large city, but in the large
cne. The “central figure” of the urban settlement movement has become cities
with 100-500 thousand inhabitants, in which 28.2% of the total urban population
is concentrated (in 1970), compared with 19.7% in the very large cities. The
rapid increase in the total population within the group of the largest cities
occurred during the 1959-1970 period basically the result of this group having
been joined by other cities which numbered less than 500 thousand inhabitants
in 1959. The increase in the number of inhabitants of the very large cities will
be smaller still in the future than that in the large ones, as there are many

2#
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“candidates” for inclusion in the 500 thousand inhabitants category than those
in the 100-500 thousand category.

An interesting explanation has been given for the rate of growth and
absolute increase in the population total for groups of cities which reached
(in 1970) 500-2000 thousand inhabitants, or of 100-500 thousand inhabitants
respectively, and so on. (Table 5), even though some of them could be included
in lower size classes in 1959.

TABLE 5. Growth of population during the period 1959-1970 by Groups of Urban Places
(according to size classes as of 1970)

Size groups of urban

Population Population Share in total urban
settlements as of o 4 3 )
January 15, 1970 (millions) Growth increase population (%)
coef-  S— -
population ficient
S8 (in thou- 1959 1970* (millions) % 1959 1970
category HGE
Moscow and
Leningrad over 3000 9.0 10.5 1.16 1.5 4.9 9.0 8.0
Very large
cites 500-2000 19.6 26.8 1.37 7.2 234 19.6 20.5
Large cites 100-500 26.8 38.3 1.43 11.5 373 26.7 29.2
Middle. small
towns and
urban type
settlements under 100 44.8 55.4% 1.24 10.6 344 44.7 42.3
Total 100.2 131.0 1.31 30.8 100 100 100

* With the exception of increment that results out of reclassification of rural settlements (with 5
million heads of population) into towns.

Table 5 shows that the rates of growth of the very large cities were some-
what lower than that of large cities, with much smaller increase in the total
population; the share of the total population in the very large cities rose by
only 0.9%, and 2.5% as in large cities. The lowest coefficients were those of
Moscow and Leningrad (1.16). Their share of the total urban population declined
from 13.7% (in 1926) to 7.7% (in 1970 — see Table 4). All the figures available
do not support a view of an overwhelming concentration of population in very
large cities. These share should decline because of the firm policy of limiting
the growth,? and towards the development of numerous middle and small cities
instead.

The processes of urbanization must be examined within territorial settlement
systems of different order:

(1) a unified system of urban and rural migration encompassing the whole
of the USSR;

(2) of regional systems, to include several economic regions closely linked
with one another (e.g. the Ukrainian SSR or the Central Asian of Kazakhstan
region);

2 Directives by the 24th Congress of the Communist Party of the Soviet Union,
on the plan of the development of the national economy of the USSR for 1971-1975.
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Fig. 4. Examples of different types of urban development

(3) within economic regions;

(4) of the individual Republics (incorporated in an economic region for
instance, the Baltic and Trans-Caucasian ones), oblasts and krays;

(5) of local groups of places, urban settlements and villages — from small
systems to those of the largest agglomerations. The author of this article has
studied the regularities and trends of migration over the territory of the USSR,
i.e., of a unified settlement system as well as tasks faced by the future planning
of such a system, in many of his works?® Such problems must be solved as

3 Book references:

Planirovka gorodov (1947); Rasseleniye v promyshlennykh uzlakh (1960); Plani-
rovka gorodov i rayonov (1964).
Articles:

in: Arkhitektura SSSR (1957, No. 7); in Voprosy Geografii No. 38 (1956), No. 45

(1959), No. 56 (1962), No. 66 (1965);

in the volume:
Nauchnye problemy geografii nasseleniya. Published by Moscow State University
(M.G.U.), 1967; in: Vestnik M.G.U. Geografia (1968, No. 6), and in:

V pomoshch proyektirovshchiku gradostroitely, Problemy gradostroitelstva, No. 1
(1970).
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SOCIO-DEMOGRAPHIC ASPECTS OF URBANIZATION 55

TABLE 1. Increase of urban and non-agricultural population in socialist countries

Year of census Urban popu- Non-agricultural
Country

or estimate lation (%) population (%)
Czechoslovakia 1950 51.2 61.4
1955 53.5 66.0
1961 52.4 76.0
1965 61.0 8..5
German Decmocratic Republic 1952 71.3 77.2
1955 71.6 77.6
1960 72.0 82.5
1964 72.9 83.5
Hungary 1949 36.4 44.5
1954 39.1 54.7
1960 39.8 60.4
1963 41.7 65.8
1965 43.3 67.63
Poland 1950 36.2 42.8
1955 41.9 46.6
1960 47.3 52.3
1965 49.4 56.0
Roumania 1948 234 25.8
1956 31.3 30.6
1965 33.7 43.3
USSR 1950 39.0 52.0
1960 49.0 61.0
1965 53.0 68.0

2 1964
b Narodnoye khozyaystvo SSSR v 1967, Statisticheskii ezhegodnik, 1zdatelstvo
Statistika, Moskva 1968.

spread in these countries, the levels of urbanization and industrialization would
be even closer.

Over the thirty year period, 1940 to 1970, the urban population of the USSR
rose from 33% to 56°. In many republics of the Soviet Union the urban popula-
tion nearly doubled, and sometimes more than doubled; in the RSFSR it rose
from 34% to 62%, in Armenia 28% to 59%, in Moldavia 13% to 32%,, in
Lithuania 23% to 50%0, in Estonia 34% to 65% and Latvia 35%0 to 62%.

For such a large and variable country as the USSR one ought to briefly look
at the problems of urbanization from a regional point of view; the division of
the country into major economic regions is particularly suitable for regionally
analysing the USSR. We will compare the proportion of the urban population
of a region with the region’s level of industrialization (see Table 2).

There is a high correlation between the regional indices of urbanization and
industrialization (r,; =0.93). A similarly calculated correlation of the level of
industrialization and concentration of population in large towns (the ratio of
the population of large towns to the total urban population), gives a moderate
value (r,, = 0.51; Table 2) i.e. a higher concentration in the population of large
towns is not necessarily related to a higher level of industrialization and
vice versa. If one applies the proportionality of urbanization and industrializa-
tion to the regions, then the concentration of population in large towns is much



56 0. V. LARMIN, V. M. MOISEENKO AND H. S. KHOREV

more weakly correlated with these processes. This conclusion is important for
solving the problem of the socialist distribution of population. A pressing aspect
of this problem in the well-known demographic “pressure” on large towns often
leading to their excessive growth.

TABLE 2. Spearman’s rank-correlation coefficients for the levels of urbanization,
industrialization and concentration of urban population in large towns (calculated for Economic
Regions, 1966)

Proportion of the Proportion of the Index of the level Ranking of the

Economic Region l:ll‘bal’l population popula?ion of large of industrial de- regions

in the total popu- towns in the total velopment 1 2 3

lation urban population

Far East 72 34 1.19 1 18 5
North-West 72 54 1.41 2 5 2
Donetsk-Dnepr 69 53 1.34 3 6 4
Urals 68 52 1.42 4 7 1
Central 67 61 1.35 5 2 3
East Siberia 59 47 1.12 6 15 6
West Siberia 58 66 1.03 7 1 9
Baltic 56 49 1.12 8 12 7
South 54 57 0.81 9 4 11
Volga 53 60 1.12 10 3 8
Trans-Caucasus 50 47 0.73 11 13 13
Volga-Vyatka 49 51 1.03 12 10 10
North-Caucasus 48 51 0.81 13 9 12
Kazakhstan 48 50 0.70 14 11 16
Byelorussia 39 45 0.71 15 14 15
Central Asia 37 43 0.44 16 16 18
South-West 35 37 0.57 17 17 17
Central-Chernozem 34 51 0.72 18 8 14
Moldavian SSR 28 30 0.44 19 19 19

ry3 = 0.93 ryp = 0.42 rs5 = 0.51

Our calculation show that the present growth of urban population is linked
with two main factors. Firstly, it is linked with the polyfunctional character
of urban development, as a result of which the population of the diversely
developed capital towns (of the republics) and oblast centres grows faster than
in other towns. Secondly, it is linked with industrialization and new industrial
construction, as a result of which newly built or reconstructed towns and
weakly developed centres are the fastest growing towns, and become nodes
of new concentrations of construction. Thus the “attraction” of a town does
not directly depend on its size, or more precisely, this relationship is not
a regular one.

The polyfunctional growth of a large group of previously weakly developed
former “provincial”, oblast centres, e.g, Ryazan, Kaluga, Cheboksary) in recent
decades, led to an increase in the number of large towns. This allowed migration
to be directed to these newly growing centres and contributed to an increase
in the ratio of the population in the old large centres (Moscow, Leningrad,
Kiev, Kharkov, Gorki, etc.) to the total population of the large towns. The
network of towns with high order administrative function is equally distributed



SOCIO-DEMOGRAPHIC ASPECTS OF URBANIZATION 57

over the whole country. At present, the policy of the distribution of production
in the USSR aims at solving the problem of the polyfunctional development of
a large group of towns which could become important regional or district
(okruzhny) industrial and service centres within an oblast. This should lead
to the directing of migration to somewhat smaller towns which are being trans-
formed into just such centres. This will become a network of towns with middle
level administrative competence and will be an intermediate link between the
oblast centres and the administrative centres of the raions, which make up the
lowest level in the settlement network of the country.

The multifunctional development of the branched network of variously
renked centres leads to a distinct levelling of living conditions and those of
man’s upbringing in a great number of towns of different size; this social
aspect is especially important for the growth of towns. It also creates conditions
for a higher living standard for people in neighbouring areas and small towns,
for whom the new centres of social activity, bearing in mind the progress
in transport and other means of communication, will become more accessible
than the oblast and, moreover the capital centres. This tendency towards popu-
lation centralization continues, but its direction is changing, becoming “multi-
central”. This assists in implementing ‘“the curtailing of the growth of large
towns”, whose “unswerving realization” was put forward by the Directives of

TABLE 3. The structure of the growth of the urban population of the
USSR (according to the USSR population census) in %*

: rPeriods ’.
1927-1938 1939-1958 1959-1969

Sources of growth

Rural migration 63 62 46
Administrative changes 19 18 14
Natural growth 18 20 40

Totals 100 100 100

* Voprosy narodonaseleniya v demograficheskoi statistike, 1zdatel-
stvo Statistika, Moskva 1966, p. 234; Pravda, 19 April 1970.

the 24th Congress of the CPSU on the five-year plan of the development of
the national economy of the USSR 1971-1975.

The proportionality of the processes of urbanization and industrialization,
referred to above is closely linked with the direction and magnitude of the
processes of migration. Migration from rural areas helped to increase the urban
population, whereas inter-urban migration redistributed the increase among
towns of various size. The large-scale movement from the village to the town
is a most important cause of urbanization. At the same time this rural-to-urban
movement creates the necessary conditions for the further development of
migration, since not only those migrating but also those remaining in the villages
are affected.The continuing links between urban and rural inhabitants enables
the rural people to find out about urban life; they also help further movement
of rural inhabitants to the towns.

The influence of migration and its consequences are directly linked with
the functions which make this process possible. The economic and social
functions are the most important. The former creates the right qualitative and
quantitative balance between supply and demand of labour in towns and
villages. The social function is linked with the progressive, transforming in-






o, PR 5

iy v P _
¥ __'b . -

SR e L, . $
i = L
- Y, ¢

Y

13 . 4
A
o -
-
.
5
v i
4 v
«
. »
£
Seae &
.
LRyl
=
-
L AS

"u‘\..‘_.

EFel 058

el

A A
" B
el s . oo TN
L _‘.|
‘.4' -
e ~
g
¢ 4
!
» i in {
s . . ;‘g
sl |
~ = - p\l
L}
3 4
v &
-
Yy
2 £ - = aa
<’ o .
o 3 1
- ':‘ ‘-‘l A
bt |
3
| Y
s
r =
4 . X
£
e [
Yo - r
:l







+
'
Ll ,'
L4
- J
v
$ 'E” 4
P .
RO W e g |.
W”f‘ e S Q‘w‘-_r-gv.-
= —— ] o g &=
s SN
A Pt : Vi { ¥¥e



3 =2, - N i
) _!‘n"‘ 3"

--...r-r

¥ A
T 245




o
g N
!‘,ﬁ(&;, B,
--.rtg
1
LEE “ L
4 & _h‘_‘s' 1.Al$‘ _
R
e '-"q'l".-' e i | [ - =i, P
) e v -I'f" o W Y
?F""' e T RSN e J;. -
-f‘-&‘;‘-"vvv -Of-hb., - e *z
™ -“f<" "‘.“'r‘ A L" " g

. lﬂ‘u N S BRAA
p 4 i
-y - Ky ga” L S gy
&

g 3" R

'-.“'-'-‘_‘ {,_ _“

('_A'

»-_,‘l"f & F‘."R ,N-"-: IR O
~ g T '|,"' —.-.,_" e 1 4

= 3
i ey e e

.‘.Ah': -~‘<
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and in 1960 this reached 48.3%. Towards the end of 1966 the proportion of
urban and rural population were the same, and the most recent census data
(of 1970) indicates that more than 53.3% of Poland’s population lives in towns
and cities.

The growth of the share of urban population in the total population of
Poland was caused by the natural increase, the influx of rural population to
the towns and cities, and by the administrative changes, which granted the
status of towns to other settlements and extended the administrative boundaries
of towns and cities to take in the neighbouring rural areas of parts of the
suburban zone. In the course of the 19 years between 1950 and 1969 the total
population of Polish towns increased by 7,586,000. About 45%6 of this figure is
due to natural increase, 29% to immigration from the rural areas, and about
25%0 to the administrative changes mentioned above.

By the end of 1969 Poland had 889 cities, towns and urban settlements.
Since 1950 the number of towns and urban settlements has increased by 183.

Among Polish towns, small settlements predominate. The proportions of
the individual size groups are presented in Table 1.

TABLE 1. Polish towns by size categories

Town size (,000)

below 5  5-10 1020  20-50  50-100 100 and o,

above
Number of towns
% of the total number 352 231 165 91 26 24 889
of towns 39.0 26.4 18.5 10.2 3.0 2.9 100.0

The towns and urban settlements are distributed rather unevenly over the
country. On average there are 28 towns per 10.000 km® The network of towns
is denser in the western than in the eastern part of the country. In the Poznan
voivodship there are 33 towns, in the Wroctaw voivodship about 50, and in
that of Katowice about 97. In contrast, in the voivodship of Olsztyn there are 19,
Bialystok 16, and in Lublin only 13.

Although Poland’s urban structure is dominated by small towns, the majority
of the urban population live in the big cities (Table 2).

TABLE 2. Population in towns and urban settlements in Poland

Total urban popula- 9 of urban population in towns by size categories (,000)

Year

tion below 5 5-10 10-20 20-50 50-100 above 100
1950 9,605 11.1 11.6 10.8 15.9 8.6 43.0
1960 14,206 8.5 11.6 13.2 14.6 9.0 43.1
1969 16,829 6.4 9.6 13.5 16.4 10.7 43.4

The data in Table 2 indicates that, as in other countries, the advance of
urbanization in Poland is mainly due to the development of large and me-
dium-sized cities in which most industrial investments are concentrated, and
to the administrative, cultural and service institutions. These factors are re-
sponsible for the attraction of the towns to those emigrating from the rural areas
or smallest towns, hoping to find new jobs and opportunities to improve

5 Geographia Polonica
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68 W. KUSINSKI

better air and more peace. Some of the central population move to the suburban
or peripheral areas. Moreover it is in these regions that immigrants from distant
areas can get flats more easily, and it is also easier to build one-family houses.
In Poland this general trend toward peripheral and suburban areas was ad-
ditionally vindicated by the administrative measures intended to reduce the
number of registrations of new city inhabitants coming from outside. Some of
the big urban systems in Poland (the Warsaw agglomeration, Upper Silesia)
noted in their immediate vicinity — in the smallest administrative units (gmi-
na) — a two-, three-, or even four-fold increase in the population number and
density, while in the cities themselves the population number doubled only in
a very few cases.

The dynamic advance of urbanization and the emergence of large popula-
tion concentrations of a greatly differentiated social and occupational structure,
lead to essential changes in the population structure of towns and urban agglom-
erations, in the natural movement of the population, and in its socio-economic
behaviour patterns and in a great many sociological aspects. Moreover, the
emergence of large urban agglomerations may incur significant modifications
of the regional structure of the country’s economy.

Two phenomena that occur in most countries are the distorted balance of
the sex structure of the population which tends towards an increasing propor-
tion of females, and the lower natural increase in towns and cities compared
with the rural areas, mainly due to a decreasing fertility rate. In some cities,
especially the largest, the natural increase is very small, and were it not for
the influx of people from the rural areas and small towns, it would stagnate.
After the war Poland witnessed a reversal of this common situation. In the five-
year period of 1950-1955 the natural increase in towns and cities was bigger
than that of the rural areas due to the large-scale immigration of young people,
newly married couples, and single people who married in their new places of
residence, and to a lowering of the mortality indexes.

TABLE 3. Natural increase in Poland (%)

Towns and urban

Year Total Tl . Rural areas
1950 19.1 19.1 19.1
1951 18.6 19.2 18.3
1952 19.1 19.3 19.0
1953 19.5 19.8 19.3
1954 18.8 19.2 18.4
1955 19.5 19.7 19.4
1956 19.1 18.5 19.6
1960 14.9 13.0 16.6
1970 8.6 7.0 10.2

After 1956 natural increase in the urban areas decreased and at present it
is about 4% lower than that in the rural areas. The natural increase index
varies depending on the size of town or city. Generally, the natural increase in
the big cities is smaller than in the small towns, and the latter in turn is not
much different from that in the rural areas.

Changes in the natural movement of population, especially the rapid de-
crease in the fertility indexes, affect the age structure of the urban population
and are the principal causes of the rapidly advancing ageing of the urban
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80 V. V. POKSHISHEVSKI

TABLE 1. Demographic conditions for an increase in the effect of urbanization on ethnic
processes (given in whole percentage figures)*

Census or computed years Y
1926 1939-1940 1959 1970

1. Proportion of the urban population in the total
population of:

(a) the USSR 18 33 48 56

(b) Union Republics (the RSFSR not included) 18 30 42 50

(c) Union Republics (the RSFSR and its Auto-

nomous Republics not included) 16 29 41 49
I1. Proportion of city inhabitants who live in:

(a) cities with more than 100,000 population 41 46 49 55

(b) cities with more than 0.5 million population 16 21 24 27

111. Proportion among the population of the Union
Republics (the RSFSR not included) and Auto-
nomous Republics incorporated in the RSFSR of':

(a) inhabitants of cities with more than

100,000 population 13 19 19 25
(b) inhabitants of cities with more than 0.5
million population 1 5 9 12

* Calculated from the data in: Itogi vsesoyuznoy perepisi naselenya 1959 g. SSSR (svodnyi
tom), Moskva 1962; O predvaritelnykh itogakh vsesoyuznoy perepisi naselenya 1970 g., Soobshchenye
CSU SSSR, Moskva 1970.

towns, which are considered to be “anti-ethnographic” with their material
culture and with their mixture of ethnographic components) — is undergoing
a revision. Such a notion was justified for the historical period during which
towns presented a kind of ‘““demographic exception” because of their low popula-
tion numbers, and the ethnic sub-stratum was believed to be a phenomenon
spread over a whole country, a phenomenon that was not subject at that time
to the social conscience. Both these premises are no longer relevant, at least
not in the USSR, and particularly not for the leading nations forming the
Republics of the Union and their incorporated Autonomous Republics. The
simultaneous development of commodity and monetary relations has led to
an influx of manufactured goods and factory products into all rural areas that
has considerably weakend a ‘“spontaneous” and an insufficiently conscious
ethnographic character and of its associated material culture.

The joint effect of urbanization and ethnic processes involves many historical,
social, demographic, and town planning features. The latter can be seen particu-
larly in developing countries, which often preserve separate ethnic settlements
or districts within town boundaries. They can also be seen in highly developed
capitalist countries having racial segregation or mass immigration, which leads
to preferential residential districts. The resulting “nodes” or ‘“junctions” of
interaction — of urbanization and ethnic processes, have led to this interaction
being a particularly fertile field for geographic research, because the complex
nature of geography essentially aims at detecting ties between these kinds of
phenomena.

It is generally known that cities, particularly large ones having an area
from which they attract migrants considerably exceeding the original ethnic
region with which the city has been developing, frequently become multi-nation-
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82 V. V. POKSHISHEVSKI

historical settlement circumstances (eg. the Tadzhiks in Samarkanda and the
Armenians in Tbilisi). This many at times also reflect a drawing together of
the individual nations (eg. the attraction exerted by Kazan upon the nationals
of neighbouring republics, e.g., those of the Volgan-Vyatkan and the Ural
regions). This is accompanied by neighbouring nations (which for this if for
no other reason are subjected to the economic and cultural gravitation towards
cities), having their own ethnic territory within a particular republic, and
sometimes also an autonomous status. Thus, the effect of Thilisi on the Ossetians
differs from that exerted on the Azerbaidzhans for example.

The mechanism of the formation of national composition of the urban popula-
tion in the Union Republics and in the Autonomous Republics is determined
by the relation of two mutually opposed trends. The first trend is the influx
of the native population to these towns. This is the result of a planned policy
of accelerating the training of home staff for the ‘‘urban professions” on one
hand, and on the other of releasing the native population from the rural areas
as the mechanization of agriculture gains headway. The demand for labour
at the same time increases rapidly in towns due to the growth of the economy,
which is particularly concentrated in urban areas; one should not ignore in
this connection the quality requirements of such labour (skill, training in ‘“urban
professions”). Should the demand for “urban’ staff outstrip the rate of training

TABLE 2. Changes in the total figure, and national composition of the population
of the capitals of four Union Republics of the USSR

Population National composition of the population

City Year in in %
thousands natives Russians others
1897 111.9 36.0 33.4 30.6
Baku 1926 425.9 26.3 35.3 38.4
1959 987.2 37.7 342 28.1
1897 247.4 222 54.4 234
Kiev 1926 513.6 42.2 245 333
1959 1104.3 60.0 22.7 17.3
1897 155.4 75.1 9.7 15.2
Tashkent 1926 323.6 52.6 324 15.0
1959 911.9 33.9 43.8 22.3
1897 159.6 26.4 28.0 45.6
Thilisi 1926 294.1 38.2 15.6 46.2
1959 694.7 48.5 18.2 33.3

through the influx of native population, labour from beyond the boundaries of
a particular ethnic territory would be ‘“drawn in” instead. In pratice, this
very often leads to an increase in the proportion of Russian (as well as White
Russians and Ukrainians attracted in the same way) in the population of a par-
ticular town.

Both the above trends are most clearly seen in the capitals of the Union
Republics which have become at the same time the leading economic centres
of their Republics. That the above trends are mutually opposed, is illustrated
by the examples in Table 2.

The transformation of Tashkent under Soviet authority, not only into a large
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88 S. LESZCZYCKI, S. HERMAN, P. EBERHARDT

In delimiting an urbanizing area three criteria were used:

— the population density must exceed half the national mean,

— the proportion of the rural population earning their living in non-agri-
cultural occupations must exceed the national mean,

— the proportion of the rural population earning their living in agricultural
and non-agricultural occupations (people with two jobs) must exceed the nation-
al mean.

The last two national means refer to the total rural population.

The urban-industrial agglomerations include central areas and urbanized
areas; together these two types must follow the condition that the population
and the industrial employment must not be lower than one percent of the
corresponding national values. The year 1966 was taken as the point of depar-
ture, and therefore the population must not be less than 315,000, and the indus-
trial employment not less than 40,000. An exception to this condition is in
delimiting the potential agglomerations of Bialystok and Lublin when it was
assumed that the population of the central area does not exceed more than 0.5%
of the national total, and the proportion of industrial employment is over 0.8%
of the national volues.

TABLE 1. Area, population and population density in the urban-industrial agglomerations of

Poland, 1966
Area in km? Population Popula:tion
No  Urbandindustrial | _ density
agglomeration Total % Total Y per km?
(,000)
1 Katowice 6,124 1.96 3,032 9.6 495
2 Warsaw 1,893 0.61 1,782 5.6 941
3 Cracow 2,823 0.91 985 3.1 348
4 t6dz 587 0.19 932 2.9 1,586
S Sudetes 2,641 0.85 722 2.3 273
6 Old-Polish 2,691 0.86 633 2.0 235
7 Gdansk 510 0.16 618 2.0 1,211
8 Bielsko-Biala 2,564 0.82 553 1.7 216
9  Wroclaw 482 0.16 510 1.6 1,057
10 Poznan 455 0.15 501 1.6 1,099
11  Opole 3,114 1.00 474 1.5 152
12 Bydgoszcz-Torun 384 0.12 399 1.3 1,037
13 Czestochowa 1,521 0.49 398 1.3 262
14 Szczerciinr > 7 7”7420 = 0.114 331 1.0 786
15 Lublin 201 0.06 230 0.7 1,145
16 Bialystok 466 0.1s SR1728 - 3R OS5 S5 307
All urban-industrial
agglomerations 26,893 - 77&6_377 2327/ U 3§.?*»_7 7‘}5ﬁ6_wg
The remaining areas of the
country 284,837 91.37 19,278 61.1 68
Poland 311,730 100.00 31,551 100.0 101

Moreover the urbanized areas making up the agglomerations must retain
territorial continuity (the administrative units which fulfill the adopted criteria
must be in direct neighbourhood). By leaving aside the principle of territorial
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contiguity when delimiting the central areas making up the agglomerations, it
was possible to distinguish mono- and polycentric patterns.

This method was used to delimit the following sixteen urban-industrial
agglomerations and the urbanizing areas surrounding them (in order of decreas-
ing population — see Table 1 and Fig. 1): Katowice (together with the Rybnik
Coal District), Warsaw, Cracow, Lodz, Sudetes, Old-Polish, Gdansk, Bielsko-Bia-
la, Wroctaw, Poznan, Opole, Bydgoszcz-Torun, Czestochowa, Szczecin, Lublin
and Bialystok.

The urban-industrial agglomerations were delimited for the first time in
1969 by S. Leszczycki on the basis of the data contained in the GUS (Central
Statistical Office) statistics pertaining to industrial districts and urban units.
S. Leszczycki delimited then sixteen urban industrial agglomerations which did

Gdynia )

K,oiob(log/ Ogapsk ml?-.-,_.___'___._._._.-\_
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\! !
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"
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Fig. 2. Main centres of national economy in 1970
1 —main urban and industrial agglomerations, 2 —important urban and industrial agglomera-
tions, 3 — autonomous voivodship capitals and some district towns, 4 — towns with more than
50 thousand inhabitants, 5 — industrial centres on the basis of mineral resources transforming
into industrial districts, 6 — industrial centres developing into industrial districts, 7 —interna-
tional airports, 8 — international seaports, 9 — main transportation lines (on the basis of
railroad net), 10 — main boundary crossing points, 11 — state boundaries, 12 — main rivers
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URBAN-INDUSTRIAL AGGLOMERATIONS 91

is the most comprehensive population index of the concentration of man’s non-
agricultural activities in the agglomerations. In 1966 the mean index of non-agri-
cultural population in the total population of the agglomerations was 75.7%b.
The highest index, 89.2%, is in the Szczecin agglomeration.

In analysing the occupational structure of the population of the urbanizing
areas special attention should be paid to those earning their living both in
agricultural and in non-agricultural occupations (called the ‘‘dual-occupation”
population). In five agglomerations this index exceeds 10% of the occupational
structure of population and in Bielsko-Biala it reaches 22%. The index of popu-
lation earning their living from agriculture is also characteristic in some agglo-

TABLE 2. Industrial employment in the urban-industrial agglomerations of Poland, 1966

Industrial employment

No. Urban-industrial Total 743 Per 1000 Per km?
agglomeration population
1 Katowice 724,612 19.0 239 118
2  Warsaw 299,369 7.8 168 158
3  Cracow 136,004 3.6 138 48
4 Lodz 263,614 6.9 283 449
5  Sudetes 163,813 4.3 227 62
6  Old-Polish 129,676 33 205 48
7  Gdansk 100,032 2.7 162 196
8  Biclsko-Biala 117,268 3.1 212 46
9 Wroclaw 97,789 2.6 192 203
10  Poznan 102,578 2.7 205 225
11 Opole 89,039 2.3 188 28
12 Bydgoszcz-Torun 89,814 2.3 225 234
13  Cz¢stochowa 89,538 2.3 225 59
14  Szczecin 49,704 1.3 150 118
15 Lublin 40,096 1.0 174 199
16  Bialystok 29,673 0.8 172 64
All urban-industrial

agglomerations 2,522,619 66.1 205 94
The remaining areas of the country 1,291,293 33.9 67 4
Poland 3,813,912 100.0 121 12

merations. This index does not correlate with the population of the agglomera-
tion. The lowest index is found in the Gdansk agglomeration (0.4%0), and the
highest in Opole (13.3%0) and Cracow (18.6%).

The urban-industrial agglomerations concentrate more than 54%% (10,011,000)
of the total non-agricultural population of Poland. For comparison, let us note
three indexes of non-agricultural population: 58.6%0 for the total population of
Poland, 75.5% for the urban-industrial agglomerations, and 44% for the remain-
ing areas of Poland (data for 1966; in each case the total population of a given
area, including the “dual-occupation” population, has been taken as 100%o).

The degree concentration of socio-economic activities in the agglomerations
can best be considered by looking at their industrial potential. By using the
equivalent national values we can say that the 16 agglomerations, occupying
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URBAN-INDUSTRIAL AGGLOMERATIONS 95

cities with a poorly developed urbanized hinterland. The processes of integra-
tion and urbanization are strongest in the ¥6dz agglomeration, which has led
to a full integration of Zgierz, Aleksandrow, Konstantynéw and, to some extent
of Pabianice with the city of ¥.6dz.

(3) The largest group (ten) of delimited spatial units are in the agglomera-
tion phase. Their differentiation is due to the number of population and their
spatial form. Within this group, five agglomerations are monocentric, three
polycentric, and one bicentric.

(4) The only spatial unit in the metropolization phase is the Katowice ag-
glomeration. Its apparent polycentrism is open to dispute because of the high
functional and spatial integration of the towns and settlements which form
a comprehensive central area. This qualification is due to a division of functions
and to a spatial differentiation within the central area.

TABLE 3. A classification of the urban-industrial agglomerations of Poland

Monocentric

la-
Ha

nore

opulation In

e
.f' X ; & E -
Spatial forms ain < - - = 5
M & : v = = S - c = ; Bicentric Polycentric
Stage and size of spatia - :-__' h & s & —J - e (bipolar)
development = £ © _ = = = O U O &
5 = & 9 e - £ =
pf Eabt S5l
e v o 83
= - S 3C = -~ =
2 1 3 S 6
Initial point stage with pop-
ulation less than 19 of the
national total Lublin Bialystok
Advanced point stage with Szczecin
population 1-2%; of the na- Foznan
tional total Wroctaw
Advanced point stage with
population above 2% of the
national total todz
Agglomeration stage with Czestochowa, Bydgoszcz  Opole
population 1-2% of the na- Bielsko-Biata, Torun
tional total
Agglomeration stage with Cracow Gdansk, Old-
population 2-5%; of the na- Polish Ag-
tional total glomeration,
Sudetes Ag-

glomeration
Agglomeration stage with
population above 5% of the
national total Warsaw
Metropolization stage with
population c¢. 109 of the
national total Katowice
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106 R. V. TATYEVOSOV

The absolute level of migration in the USRR is currently higher than in
all times (not including the war years). More than 10 million people annually
change their permanent dwelling place. Thus from only 1962 to 1968 the number
of migrants to urban settlements in the USSR totalled about 1/4 of the popula-
tion of the entire country.

The annual average increase in the number of migrants to urban settlements
was 1.4%o, although for some years there is a decrease over the previous year
(Table 1).

TABLE 1. Numbers of migrants to urban settlements in the USSR compared with the 1962 level
(in %) (Migrants from other urban areas and rural settlements)

Year 1962 1963 1964 1965 1966 1967 1968

% % 100 101.3 97.0 100.7 106.7 108.3 119.2

The preliminary summary of the 1970 population census, published in the
press, indicates the size of the results of the processes of migration. The total
urban population of the USRR increased by 36 million over an eleven-year
period. The increase due to the natural growth of urban population was
14.6 million, due to the creation of new urban areas — 5 million, and due to the
result of migration from the village to town, the increase was 16.4 million.
Thus the proportion of population growth in urban areas as the result of
migration in 1959-1969 was 45.5%, and the average annual figure for rural
migrants was more than 1.5 million. The movement of rural population to
the towns is related to the large increase in industrial production, and was
possible thanks to the increased level of mechanization and raising of labour
productivity in socialist agriculture (Izvestiya No. 93, 18 April 1970).

TABLE 2. The growth of urban population in the USRR (in millions)

el 1926-1938 1939-1958 1959-1969 LY
Elements of growth (approximation)
Natural increase 5.3 6.9-7.9 14.6 27-28
Migration 18.7 24.0-25.0 16.4 59-60
Administrative changes
(creation of new urban
areas) 5.8 6.7 5.0 18-19
Totals 29.8 37.6-39.6 36.0 104-107
Annual average increase in
migration (millions) 1.4 o2 1.5 1.4
Proportion of migration in
the total increase (in %) 63.1 63.2 45.5 57.0

Source: Vestnik Statistiki, No. 7, 1965, pp. 16-21 and Izvestiva, No. 93, 18 April, 1970,

Taken for the whole country this is, of course, a positive phenomenon. But
one should not forget the regional differentiation of this process. In certain
regions of the country, the movement from villages to towns outstrips the crea-
tion of the necessary socio-economic conditions, and has restrictive influence
both on the development of agriculture and the proportional growth of towns.
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From Table 2 one can see that the main element in the growth of urban
population is migration and that the average annual figure from 1959-1969 is
greater than in the preceeding period.

If one divides the country into two regions — East and West, and includes
in the “east” Western and Eastern Siberia, the Far East, Kazakhstan and Central
Asia, then one finds that the rate of movement to urban settlements in the
Estern part of the USRR in 1968 was 1.5 times greater in the Western part. Mi-
gration alone accounted for over 2.5 million of the total increase in urban popu-
lation, for the period between the 1959 and 1970 censuses, in the Eastern USSR.

Corresponding with the general increase in the urban population of the
USRR is the increase in the share of those migrating from the towns. In
1962 53% of the movement to the towns was made up of migrants irom
other towns, in 1967 it was 55%. The proportions from rural settlements were
37% and 36° respectively.? Rural migrants, in contrast to urban migrants,
usually move to towns in their own or neighbouring district. Therefore the
increased percentage of urban migrants in the total movement is evidence of
an increase in the distances of migration movements.

TABLE 3. The effectiveness of the process of urbanization (based on an analysis of the two-way
migrations movement between town and country) (figures in %)

Effectiveness of intra-republican Effectiveness of inter-republican
USSR. migration migration
Republlcs —r — ——— o g =
1962 1965 1967 1962 1965 1967
Lithuania 52.1 50.3 57.5 38.6 53.0 55.7
Byelorussia 48.6 51.7 53.6 36.6 36.2 43.7
Georgia 49.4 58.8 52.5 16.0 17.8 23.7
Armenia 45.5 51.1 61.4 37.8 433 49.8
Azerbaidzhan 423 39.9 35.8 24.0 22.1 4.2
Latvia 38.0 35.7 28.6 423 51.0 32,5
Turkmenistan 32.0 22.6 20.4 17.8 15.7 8.0
Ukraine 29.9 34.8 35.1 27.2 41.1 39.0
RSFSR 29.1 36.0 34.4 19.6 19.5 21.8
Moldavia 28.5 41.7 41.8 29.0 44.6 37.9
Uzbekistan 22.7 28.6 34.7 38.7 41.2 329
Estonia 24.7 19.2 16.1 35.9 33.1 22.6
Kirgizia 21.9 23.0 22.2 29.8 36.2 24.0
Tadzhikistan 19.5 19.2 13.5 30.2 37.6 19.3
Kazakhstan 16.9 23.9 27.7 30.2 28.7 25.2

To characterize the processes of urbanization in the USRR, the author used
the index of migration effectiveness suggested by the Polish geographer W. Bo-
rejko.* This index represents the ratio of the balance of migration to gross
migration (sum of outflow and inflow). The calculation of this index for the
Union Republics for inter and intra-republican movements, is given in Table 3.

A positive value for this index is the general feature of both types of migra-
tion in all the Republics for the period investigated.

The effectiveness of intra-republican migration from the village to the
town is highest in Lithuania, Byelorussia, Georgia and Armenia, where every

3 The remaining 10% and 9% did not indicate where they formerly lived.

¢ W. Borejko, Study on effectiveness of migrations, Geographia Polonica, 14,
Warszawa 1968.
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second migrant from villages in his own republic becomes a town dweller. Esto-
nia and Tadzhikistan have the lowest migration effectiveness. At the same
time the index of inter-republican migration in Byelorussia, Armenia, the
Ukraine, RSFSR, Moldavia, Uzbekistan and Kazakhstan was much higher in
1967 than in the previous five-year period.

The contemporary map of migration is a complex one. There are clear
differences in the intensity and scale of migration in the various oblasts. How-
ever, a general feature in all the districts is the diverse geographical character
of the links between inter-regional and inter-oblast migration. This has led
to an ever-increasing investigation of these population links.

The distances of migrations between territorial units, and the effect of
the direction and size of movement, characterize various socio-economic
links and the level of development of the territorial units. The geometry of
the geographical space of migration processes, which is the result of the geome-
try of economic, social and physical space helps to define the regional features

TABLE 4. Average distance travelled by migrants to urban
settlements, according to the economic regions of the USSR in 1966

Average distance Compared with

Region travelled (km) USSR average
(=100) in %

1. Pri-Baltic 592 45

2. Byelorussia 788 60

3. S. W. Ukraine 832 63

4. Donets-Pridneprovsk region
of Ukraine 902 68
S. Urals 971 74
6. Transcaucasian

7. Volga-Vyatka 1058 80

8. Central 1069 81

9. Moldavia 1073 82

10. Volga 1121 85
11. North-West 1122 85
12. Southern Ukraine 1132 86
13. Central chernozem 1301 98
14, W. Siberia 1310 99
15. N. Caucasia 1536 117
16. Kazakhstan 1581 120
17. Central Asia 1843 140
18. E. Siberia 1941 147
19. Far East 3865 293
20. USSR (average) 1317 100

of urbanization. Inter-regional migrational movements represent only one
type of inter-regional link. Although inter-regional migrations do not
have the same demographic and socio-economic characteristics, the empirical
analysis can establish several important trends. The trends worked out in this
way usually have a cognitive value. They do not yet permit us to estimate
the relative effectiveness of the various trends or causes, which themselves
determine the directional type of migration system. However, by indentifying
the spatial trends in the migration processes, we might be able to identify its
mechanisms.
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SPATIAL DISTRIBUTION OF TOWNS 113

ment of a rational model of the spatial distribution of towns which may also
follow from other premises. The recognition of that order represented by the
hexagonal lattice is not in itself a direct test of Christaller’s theory, yet it
casts some light upon the nature of the processes governing the actual order
in geographical space, represented by a pattern which may be regular (hex-
agonal), random or clustered.

To identify a distributional pattern of towns as a definite type, it would
seem promising to start by identifying randomness in the distribution of points
on a plane, using the nearest neighbour distance technique.?

An alternative approach to the description of point patterns is Dacey’s
regional method of analysis of the nearest neighbour. The mathematical de-
scription of this method is contained in the papers of M. Dacey (1960, 1962),
M. Dacey and T. Tung (1962). This method is used with increasing frequency
in geographical studies of point patterns.

Our empirical study also illustrates, the use of the nearest neighbour method
in describing properties of distribution of Polish towns both in different spatial
terms and for different categories of towns, namely for three types of dis-
tributions:

(1) for poviat towns on the national scale,

(2) for poviat towns on the voivodship scale,

(3) for all towns of the Poznan voivodship.

The change of spatial scale and of the categories of towns was intended to
detail the specific character of the distribution.

TABLE 1. Nearest neighbour statistics for the set of poviar towns of Poland

Sector Observed Mean of distribution which is Ratio of
k mean hexagonal random clustered randomness

diy Ey, Erk/G E. Ry

1 20.5 38.05 17.85 1.0 1.148

2 26.3 38.05 28.08 1.0 0.937

3 32.6 38.05 37.15 1.0 0.851

4 37.1 38.05 46.55 1.0 0.797

5 43.0 38.05 57.76 1.0 0.744

6 53.1 38.05 75.03 1.0 0.708
D D D R

27.2 26.8 88.0 0.806

The analysis of the poviat towns for the whole of Poland comprised 264 towns
with a density of 0.0008 per 1 km2 Their mean nearest neighbour distance is
20.5 km, and the mean 6-sectoral distance, 35.2 km. The results of measurements
and calculations, that is the actual mean values and the mean values of the
hexagonal and the random and the clustered distributions, make it possible
both to analyse the spatial distribution of points and to test the hypothesis
that the towns constitute a hexagonal pattern rather than either of the two
alternative random or the clustered patterns? The mean values indicate that

2 J. O. Abiodun (1967) used factor analysis to test Christaller’s model of central
places. She showed that the distribution of the centres of the particular orders in
the regional system of the Ijebu Province (Nigeria) is on the whole in accordance
with Christaller’s model for k = 3.

3 The random distribution of points on a plane is identified by the set of mean

theoretical regional distances to the neighbours generated from the Poisson distri-
bution.

8 Geographia Polonica
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the observed pattern is neither fully hexagonal, random or clustered, because
the sets of mean observed and mean expected values do not exactly coincide
with each other (Table 1).

To provide a basic test for stating which of the three theoretical patterns
best fits the actual one, let us assume that the best agreement between the
observed and the theoretical patterns is when the differences between the
corresponding mean values are smallest; this can be expressed by the formula:

k — K
D'= M [d,—E]
k.:l

where E, is the expected (theoretical) value for sector k. In the above analysis
the value D is smallest for the random pattern (26.8); this enables us to reject
the hypothesis that the poviat towns in Poland constitute a hexagonal pattern.
The total ratio of randomness amounts to 0.806. The ratios of randomness for
the individual sectors decrease with the growth of k (1.148-0.708), which suggests
that the first neighbours are more uniformly distributed than the more distant
ones (the value of R = 1.148 suggesting a trend towards a hexagonal distri-
bution).

TABLE 2. Nearest neighbour statistics for the poviat towns of the voivodships

Expected mean sec-

) . Number Density Observed mean toral distance in the Ratio
Voivodship of of sectoral distance random distribu- of
towns towns repe randomness

Bialystok 8 0.00094 42.1 40.8 1.032
Bydgoszcz 21 0.00106 35.5 39.5 0.899
Gdansk 8 0.00106 34.2 38.3 0.893
Katowice 22 0.00275 21.1 23.5 0.895
Kielce 21 0.00108 35.6 38.3 0.930
Koszalin 9 0.00072 42.8 45.4 0.943
Cracow 12 0.00139 30.3 33.1 0.915
Lublin 14 0.00088 39.8 42.2 0.944
L.6dz 20 0.00115 35.1 37.1 0.946
Olsztyn 14 0.00844 41.4 422 0.982
Opole 10 0.00142 31.9 33.2 0.966
Poznan 30 0.00111 36.2 37.1 0.971
Rzeszow 13 0.00168 32.1 29.9 1.071
Szczecin S 0.00098 37.4 39.5 0.948
Warsaw 29 0.00101 37.1 39.5 0.937
Wroclaw 16 0.00129 31.1 349 0.890
Zielona Gora 12 0.00113 35.6 37.1 0.958

The distribution of powviat towns in the voivodships show ratios of random-
ness between 1.071 and 0.890, plus the lowest values of the criterion D for the
random distribution, which suggests that the distribution of towns on this scale
is also random (Table 2). The ratios of randomness for the voivodships show
some differentiation, but voivodships tending toward the hexagonal pattern
(those of Rzeszow and Bialystok) can nevertheless be distinguished from those
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tending toward the clustered pattern (Katowice, Gdansk and Wroclaw) (Fig. 1).
It must be stressed though, that the ratios of randomness for the first sector
are as a rule relatively high (the maximum being reached in the Szczecin
voivodship — 1.469) and that the ratio drops below 1 (0.947) only in the case
of the Katowice voivodship.
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Fig. 1. a — Rzesz6w voivodship, 1 b — Katowice voivodship

If the distribution of towns is considered to be a result of the effects of
different socio-economic, physico-geographic and other factors, the ideal theore-
tical distribution is treated as a background and setting for the empirical distri-

TABLE 3. Correlation between the ratio of randomness and the
socio-economic variables

Pearson correlation

Vel coefficient
Population density per 1 km? — 0.4319
Share of urban in total population (%) — 0.4658
Value of agricultural output per 100 ha of
agricultural land —0.5372
Industrial employment per 100 km? — 0.8818
Public roads per 100 km? — 0.5479

bution. Interpretations of deviations from the uniform distribution which can
be seen in the various deviations and distortions is based upon an analysis of
the correlations between the value of the ratio R and the socio-economic
variables (Table 3).

Ratio of randomness shows a very good negative correlation with the feature
“industrial employment per 100 km?’ (—0.88), which is regarded as statistically
significant at the o = 0.01 level. The value of the coefficient of determination
suggests that this variable explains 77% of the variation of the ratio of ran-
domness (as calculated for 17 voivodships). Thus the observed distribution of
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ing the hypothesis that the trend toward specialization of functions is inversely
proportional to the distance to other urban centres.

The ratio of randomness is 0.971, which with the smallest value D for
the random distribution, indicates a random pattern in towns of the Poznan
voivodship (Table 4).

TABLE 4, Nearest neighbour statistics for the towns of the Poznan voivodship

Observed Mean of distribution which is Ratio of
Sector ——— -

mean hexagonal random clustered randomness
dy Ep E /s E. Ry
1 11.1 17.4 8.2 1.0 1.354
2 14.4 17.4 12.9 1.0 1.116
3 17.7 17.4 17.0 1.0 1.041
4 20.4 17.4 21.4 1.0 0.953
5 23.4 17.4 26.5 1.0 0.883
6 30.0 17.4 344 1.0 0.872
D D D R
15.8 6.4 47.7 0.971

This ratio shows little local variation, which can be seen from the more or

less equal values for all the general-economic regions of the Poznan voivodship
(Table 5).

TABLE 5. Nearest neighbour statistics for the towns of the particular general-economic regions
of the Poznan voivodship

Expected mean sec-

) Number Density Observed mean  (gral distance in Ratio of ran-
Region of towns of towns sectoral distance  random distribu- domness
tion
Northern 9 0.003169 21.1 21.9 0.9648
Central 46 0.003693 19.2 20.1 0.9587
Eastern 15 0.003531 21.3 20.7 1.0254
South-eastern 20 0.003699 19.9 20.4 0.9766
South-western 12 0.006030 15.9 15.9 1.0000

The present study attempts to test hypotheses concerning the spatial distri-
bution of Polish towns by using statistics of distances between the towns in the
nearest neighbour method. Our analysis has shown the distribution of towns
to be a random one irrespective of the scale applied. The characteristics of
these distributions was based upon a hypothetical mathematical process of the
Poisson distribution type. Attempts at interpreting this random distribution in
geographical terms prove rather difficult because we still do not know exactly
which factors are responsible for a given type of distribution. That the distribu-
tion of Polish towns forms neither a hexagonal pattern nor exhibits any distinct
clustering may perhaps be due to the fact that the broad geographic processes
which determine the actual spatial distribution of the towns, do not merely
result from the premises assumed in the theory of central places, but are
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Fig. 1. Cracow city. The results of the simulation (general shifting). A regular distri-

bution of the sources and destinations over all 64 districts was the original situation.

The Figure shows the relation of the “quantities” obtained in the simulation and the
initial “quantities”.

\ o ——
\ e B
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Fig. 2. Cracow city. The city’s boundaries in the 19th century
1 — green belt, 2 —city boundary from 1867-1909, 3 — Austrian fortifications 4 — city boundary
since 1915, 5§ — contemporary boundaries
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In practice, one of the simulation procedures that can be adopted is as
follows. Within the area studied we assume an equal distribution of sources and
opportunities. Furthermore we assume a system of accessibilities corresponding
to a definite transport network, and is reflected in the table of distances be-
tween the individual regions into which the area has been divided. But the
most important parameter to be adopted here is the value of the selectivity.
Already the first distribution leads to surpluses of visitors to some zone which
are more easily accessible. The distribution and intensity of those surpluses
with respect to the averaged number of opportunities are dependent on the

Fig. 3. The town system of Dzierzoniow-Bielawa-Pieszyce. The simulated distribu-
tion of places of work

value of the selectiveness. The next step consists in shifting to the surplus
zones the necessary number of additionally required opportunities. These op-
portunities are taken from those areas with a deficit of visitors.

The distribution is repeated, this time taking into account the new spatial
pattern of opportunities; in doing so we again obtain surpluses which can in-
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dicate new shifts. In this manner, by successive approximations, we eventually
arrive at a state of equilibrium with no surpluses but which can be occasion-
ally marked by considerable changes in the distribution of destinations compared
with the original state of affairs.

Another variant is to shift both the opportunities and the sources to ensure
an equal number of the two in each district. This procedure best reveals the
most striking examples of concentration in areas which have more than one
focus of concentration. A picture of nineteenth-century Cracow (Figs. 1 and 2)

Uciechow

15 -\
P
4
oPieszyce
87/ — 16~
*)
Rodciszow .'7
1
XN : ; /
/ 18 H
XM T X
~Bielawa X

—— 1000
o~

54 2000

< 3000

7 4000

s 500

6000

-:m above 7000

Fig. 4. The town system of Dzierzoniéw-Bielawa-Pieszyce. Actual distribution of
population

was obtained by this method, as well as distributions of the settlements of the
regions of Swidnica, Konin and the town-complex of Dzierzoniéw-Bielawa—Pie-
szyce (Figs. 3,4 and 5), all of which were found to be in a good agreement with
reality. Similar results have been obtained by simulating the concentration



126 T. ZIPSER

processes in Wroclaw, Szczecin, Poznan as well as for the whole administrative
region of Cracow (Figs. 6 and 7). But shifts in the destinations assuming only the
immovability of the sources, distributed according to their actual or their model
pattern, enable the researcher to find the optimal location of the opportunities,
of the services type for example. This may be used in deciding the distribution
and programme of the service centres of different levels. Such experiments
were made with the examples of Gliwice, Poznan and Wroctaw.

[0 2001-2500

above
3500

Fig. 5. The town system of DzierzZoniéw-Bielawa-Pieszyce. Actual distribution of
places of work and services. Service floor space in m?

Special attention is to be paid to simulations made on regular patterns, dif-
fering according to the system of transport and communications, i.e., the
system of accessibilities (Figs. 8 and 9). In such cases it is possible to see the
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mechanism of the emergence of certain phenomena in the model, phenomena
that are known in analyses of the more recent urbanization processes. It
seems that the results obtained may illustrate the operation of what is called
the Clark rule, i.e., the depopulation of the agglomeration centres and the
“wave-like” expansion of the areas that show the most dynamic processes of
development (P. Korcelli 1969). Many authors have also studied the recent prob-
lem of the disagreement between the modern form of shopping and the use of
other services, with Christaller’s theory of central places (J. E. Brush, J. R. Tar-
rant, M. Palomaki and others).

On the other hand, in some areas of Europe, Christaller’s theory proved
adequate in the past and even now still applies to some areas. In the simula-
tion model discussed here it is merely a question of the selectivity, which up
to a certain limit favours (with an adequate stratification of the needs of differ-

Y e T
L ¥
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Fig. 6. The Cracow Region. The results of the simulation at low selectivity. The
original situation: no differentiation in the number of sources and destinations per
district. Concentrations in places corresponding in most cases to the positions of
towns were found; the highest concentration was Cracow city.
Horizontal lines — increases obtained through simultation. Diagonal lines — the part
of the initial “quantities” retained in the simulation
Circles — the part of the initial “quantities” lost in the simulation
The figures represent the numbering of the regions at the time of calculation
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tions, plus the barriers of growth represented by various local limitations (e.g.
unfavourable physiographic conditions, the inaccessibility of the area for in-
vestments, limitations to the population density, etc.). These barriers may as-

Fig. 8. The results of the simulation of the distribution of concentrations of service
targets in two different regular communication lines.
The variant of the triangular network is a ring-polycentric effect

Fig. 9. The results of the simulation of the distribution of concentrations of service
opportunities in two different regular communication lines.
The variant of the radial network in a monocentric effect

9 Geographia Polonica
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152 N. T. AGAFONOYV, £. V. KNOBELSDORF, N. F. TIMCHUK

characterized by commuting since local administrative and economic centres are
becoming more important. The rapid industrialization of middle and many
small towns in regions of this type has led to a clear functional subordination
and a hierarchy of urban settlements. This is confirmed by the changes in popu-
lation of middle size towns to the very largest, in the Leningrad regional-pro-
duction complex from 1926-1970. Whereas in 1926, apart from Leningrad, there
was not one town of even medium size, today there are four large and five
medium towns. The difference between the largest town and other large and
middle sized towns is not as clear cut as at the beginning of the socialist indu-
strialization of the country. Characteristically, Leningrad is growing much more
slowly, and most of the large and middle sized towns more quickly than the
total urban population of the region under discussion.

TABLE 1. The results of trips made by trade enterprises

> @ o

To the towns from the towns % _é g g £ > E’ « %

B0 OEENE A8 SnlirSate Zriew o s an®

X = RS S +9 > 7 -

Kiev 0 26 6 45 5 7 0 0

Byelaya Tserkov’ 148 0 0 1 1 0 4 3

Pereyaslavl’

Chmel’nitskii 22 0 0 33 0 1 0 0

Yagotin 36 0 0 0 0 0 1 0

Fastov 167 6 1 0 0 1 0 0

Vasilkov 179 4 0 0 1 0 0 0

Skvira 26 12 0 0 0 0 0 0
Rakitnoye 12 0 0 0 0 0 0 9_

Total 590 48 7 79 7 9 5 3

Number of attracting centres 7 4 2 3 3 3 2 1

Usually, many final stages of production are concentrated in the largest
towns, which testifies to the development of a definite productional hierarchy
in the regional territorial-production complex. For example, in the Kiev oblast,
more than three quarters of the intra-oblast haulage in the food industry and
more than half of the products of the machine building industry is directed
toward the capital of the Ukraine. A clear hierarchy can also be seen in the
non-production sphere. In the larger towns there are concentrated institutions
and organizations with services of the highest order (so called, sporadic), includ-
ing theatres, museums, central libraries, an extensive network of higher schools
and technical colleges, specialized trade centres, larger hospitals, etc. This gives
them a leading role in the service system of a particular territorial-production
complex. There is a preponderance of institutions with these sporadical services
in the large and medium towns, which usually meet the needs of both the urban
and rural population. According to the hierarchical structure of the territorial-
production formation and the service systems one can see mutual links between
population localities and not only the large towns, but also between themselves.
Depending on the intensity of these mutual links and the type of area surround-
ing the large towns, one can establish a hierarchy and level of development of
the settlement system. For example, using the results of an investigation of
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SETTLEMENT NETWORK 161

— a selection of certain methods and techniques which the author thinks
are of prime importance in this subject; an inspection and discussion of some
other examples may later bring about a standardization in the approach to
these problems.

A settlement network may be defined primarily as a system of elements
spatially arranged, hierarchically differentiated and functionally specialized.
These elements form a certain system that functions in accordance with the
economic character of the area; this is due to the different relations between
the elements of a network. Elements of a network may be the individual settle-
ments, or groups of settlements organized to form a sub-systems (Kostrubiec
1972; Fig. 1). One can speak of several types of units, as links in a network, viz.:

— settlement units of various size, status, scale, functions (ranging from
the smallest rural unit to the large urban agglomeration);

— groups of settlement units that are mutually linked by different types
relations, and which most frequently form agricultural service complex systems
consisting of single villages and service centres, or agro-industrial complex
systems;

— settlement complexes, as strongly integrated groups of settlements with
distinct non-agricultural functions.

If one sees each of the network units (network links) as a system composed
of elements of the functions of the population structure and of those of the
so-called technical-spatial sphere, this will help in understanding both the com-
plexity of the problems involved in such a network and the reason that make
a considerable expansion in the research procedure necessary.

Socia Ocoupationy Strectere Deeog xh Settiement Ser
chste stuchure = g aticn A tens s netexrt etworksy

Fig. 3. Settlement network analysis in terms of: functions (F), population (L), pat-
tern (U)

The essence of a settlement network, particularly when one is considering
the rapid changes in the network, necessarily makes research complex if it
is to encompass all the above mentioned elements (Zagozdzon 1968). Attempts
have been made to illustrate this by using the so-called “breakdown diagram”
of a settlement network (Fig. 2)° This diagram comprises two types of system.

11 Geographia Polonica
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164 A. ZAGOZDZON

The first concern the ranges and sequence of change in a region under
industrialization, and they form a series of causes and effects (Musiat 1971).
This is illustrated in the sequence of diagrams showing the effects of industriali-
zation in one of the brown-coal regions (Fig. 4).

The second apply to the phase in which a settlement complex may be found
at a given time. In other words these are hypotheses which can estimate the
state of development and specify the “economic age” of a region. Later we
will briefly discuss these two groups of conclusions.

CHANGES IN THE SETTLEMENT NETWORK — TRENDS AND RATES

The types, trends and rates of change in a settlement network in a region
under industrialization, are a result of the nature of the given region, and of
the large-scale trends in the development of the network, as considered. These
factors are the subject of our investigation. Those hypotheses below show
various degrees of generalization, plus an attempt to interpret them.

(1) The settlement network shows a close connection with the economic
structure of a region. This interrelation is found both under conditions of
stagnation and development. Changes in the economic structure are also accom-
panied by changes in the network. This phenomenon adapts the settlement net-

Number Number
of cycles  of population
17 1 Percentage
= e of women

Siize of population
3 in productive age

Transport junction HZ / 2 ) 4 Size of population
! Ya ] ~ \ X
| 5 \ s

in post-productive age

Telephone Non-agricultural
subscribers population

Centres
for purchasing 6 Population density
local produce

Handicraft workshops 11 ey 1/ S 4 F- W Immi grats of 1945-1947

> . ’ /
! {0

& Homogeneous population

Places of work
in industry

Fig. 5. Significant correlations within a set of characteristics of a settlement unit
0.500 - 0.700 — thin line
over 0.700 — bold line

work to any new functions that may be taken on by the area under considera-
tion. The above phenomenon may result from the changes resulting from the
impact of industrialization, and may take a varied course. Hence it is reasonable
to distinguish ‘“organic” urbanization that is marked by a more evolutionary
course, and “‘controlled” urbanization which shows a more rapid rate of change.

(2) The evolution of a settlement network points to the presence at certain
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TABLE 1. Settlement network changes in a region undergoing industrialization (Hypotheses of change and research techniques)

Scope and types of changes

I

Initial state

Final state

Some methods and techniques
of analysis

FUNCTIONS
Transformation of local
systems into a settlement
complex

(a) exogenous functions,
changes in types and
size of functions

(b) changes in functions
of individual settle-
ments

(c) changes in size and
rank of settlement
units

(d) relations — changes
in types and frequency
of links

Limited scope and size of functions

Homogeneous functional structures

Stabilized rank-size distribution of

settlement units

Interpersonal relations,
tional-personal relations

institu-

Regional or nation-wide functions

Heterogeneous functions, functional
disintegration of settlements, inte-
gration of functions within a settle-
ment complex

Rank system based on a mono- or
polycentric complex

Relations:
institution-to-client
institutional
productional
organizational

Gravity models

Taxonomic methods

Rank-size analysis
Nearest neighbour analysis

Graph analyses
Flow analyses



II. POPULATION

(1) Disintegration of po-
pulation structure

(2) Differentiation and in-
crease in the needs of
the population

Stabilized demographic structure,
no immigration, population stabi-
lization or emigration, homogeneous
or slightly varied occupational struc-
tures

Narrow range of needs, self-suffi-
ciency of rural households

Heterogeneous structures of demo-
graphic indexes, population com-
position, etc.

Wide range of needs; specialization,
labour time and role division within
a family

Statistical "analysis of demo-
graphic features

Innovation diffusion models
Migration models
Colonization models

Chance competition models

III. SPATIAL PATTERN

(1) Reorganization of
spatial patterns
(a) changes in distribu-
tion of elements in
the network

(b) changes in morpho-
logical structure

(2) Changes in transporta-
tion and communica-
tion network etc. Re-
organization by adap-
tation to new regional
functions

“Rural” settlement network, pro-
duction-farming complexes, regular
distribution, “point model”

Overdomination of simple structu-
res. Sporadic occurrence of complex
structures (cities)

simple network structure: local,
frequently ¢‘detached” networks,
poorly developed nodes

Urbanized network:

settlement complexes, other integra-
tion forms; linear, ribbon, horizon-
tal models

Increasing morphological comple-
xity of elements of a system

complex network structure (cycles
and cycle systems), network com-
plexes involved in production func-
tions, transit, etc. High complexity
of nodes

Analysis of concentration and
spatial amalgamation
Genetic and morpholological
classifications

Graph models
Flow models (e.g. evacuation
index)

Metrological analyses
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178 V. F. MEDVEDEV AND S. A. POLSKII

TABLE 1. The growth of population in Soviet towns with more than 750,000 inhabitants

1959 (census) 1970 (census) MESiEeS 1970
Towns (in 000’s) (in 000's) AbsF>lute increase Annual average
(in 000’s) increase (in %)
Moscow 5046¢ 6942 933 1.3
6009°
Leningrad 29002 3513 613 1.75
Kiev 1104 1632 528 3.6
Tashkent 912 1385 473 3.75
Kharkov 934 1223 289 2.5
Gorki 942 1170 228 2.0
Novosibirsk 846 1161 275 2.5
Kuibyshev 806 1047 241 2.4
Sverdlovsk 779 1026 247 2.55
Minsk 509 907 398 5.4
Odessa 667 892 225 2.7
Thbilisi 695 889 194 2.25
Donetsk 699 879 180 2.1
Chelyabinsk 689 874 185 2.2
Kazan 647 869 222 2.7
Dnepropetrovsk 660 863 203 2.45
Perm 629 850 221 2.8
Baku 643 847 204 2.55
Omsk 581 821 240 32
Volgograd 592 818 226 3.0
Rostov-on-Don 600 789 189 2
Ufa 547 773 226 3.2
Yerevan 509 767 258 3.8
Saratov 582 758 177 2.45

Source: 1959 — Itogi Vsesoyuznoi perepisi naseleniya 1959 SSSR (summary volume), Moscow,
Gosstatizdat 1962, p. 30
1970 — O predvariteI’'nykh itogakh Vsesoyuznoi perepisi naseleniya, Moskva 1970, Statistika 1970,
p. 11.

a for the city boundaries in 1959

b for the present city boundaries

Note: Moscow, Leningrad, Minsk and Baku — not including the urban settlements under
the authority of the city council

To estimate the rate of growth of towns one can also use an index of the
period of “doubling” (the number of years in which the population doubles
assuming the existing rate of growth remains unchanged) (Table 2).

Over the ll-year intercensus period 1959-70 the increase in Minsk’s popula-
tion averaged 35-40,000 each year. From our calculations Minsk’s ‘“doubling”
period is 13 years. If the existing rate of growth is sustained for Minsk, Sverd-
lovsk, Kuybyshev and Gorki, the population of Minsk will otvertake that of
Sverdlovsk within 7-8 years, Kuybyshev within 89 and Gorki within 14-16
years.®

5 O. K. Kudryavtsev, Izmeneniye v raspredelenii naselennykh mest SSSR ro
velichine za 1959-1964 (Changes in size distribution of settlements in the USER
1959-1964), in: Voprosy gradostroitel’stva, IV Kiev 1965, pp. 32-33.
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Cities with over a million inhabitants have particularly complex problems
of development; there are 9 of these cities in the Soviet Union. Minsk, the
capital of Byelorussia will probably be the next town to join this group. Since
this town has the highest rate of population growth, the economic and social
problems in controlling its growth are especially marked. Its former inhabitants
began to return to the town from the first days of its liberation from the
fascist occupation. In 1945 the automatic population increase amounted to
50,000 and was sufficiently high in the first post-war five-year period.

TABLE 2. The number of years in which the population will double (with a constant rate of growth)

Average annual
population 1.0 1.5 20 25 30 35 40 45 50 60 7.0 80 90 10.0
increase (%)

Period of
“doubling” 204/ S B S ) SIS () 1| S 16 T2 S 1) RS () 9 8 7
(in years)

After the drop in the automatic growth which occurred in the late 1940’s
and early 1950’s (mainly because of housing difficulties) from the mid-fifties
the rapid growth in industrial construction in the city led to a much greater
demand for labour.

Each post-war year in Minsk had a significant absolute population increase
thanks to the favourable balance of migration, which grew from 7400 in 1950
to 34,300 in 1969 (in 1969 this was 3 times higher than the natural increase).
At the same time there was a significant growth in the sub-urban agricultural
region, the only one of the 22 administrative raions of the Minsk oblast where
the population increased (by 30%0) for 1959-1969. The population of 4 raions
remained the same as in 1959, and in 17 it decreased. This shows that the
suburban areas, (in the case of Minsk an administrative raion), are zones of
increased territorial mobility. Inhabitants from other oblasts in Byelorussia
and other republics of the Soviet Union come to the settlements of the Minsk
raion. These settlements are a type of “transit station” in the process of moving
to Minsk.

In controlling the growth of towns and especially in solving problems of
the reconstruction and rebuilding of industrial enterprises important in terms
of city-forming functions, an important means such as the planned allocation
of capital investment has not yet been sufficiently employed. From 1946 to
1969 tens of large enterprises, hundreds of factory workshops and other build-
ings were built in Minsk. Also, tens of factories, destroyed during the war,
were rebuilt and enlarged. The accelerating development of those industries
requiring a lot of labour but not much power or raw materials was a charac-
teristic factor in the latest ten-year period of Minsk’s growth. Regarding the
rapid pace in the growth of Minsk’s industrial production, it must be said
that this growth is now in conflict with the interests of the towns’s develop-
ment. The point has come when all new enterprises, other than those directly
serving the population, have been banned from the city. However, despite
this ban new industries are still being built (usually under the condition of
extending and reconstructing existing enterprises). Meanwhile it is well known
that the extension of industrial enterprises by building new sections and rebuild-
ing existing ones, is done at the cost of the free plots of land within the

12%



180 V. F. MEDVEDEV AND S. A. POLSKII

boundaries of an enterprise; this usually leads to an increase in the number
(on average 30 to 50%0) of workers.® In Minsk, from 1959-1965 alone there was
an increase of 40%o; 90% of this increase came from the development of existing
enterprises. The number of manual and white-collar workers in over the last
8-9 years has increased by more than 100,000 simply through the reconstruction
and extension of enterprises. The basic difficulty in resolving the question of
limiting the further growth of large towns lies in the nature of extension and
reconstruction of existing enterprises. This extension and reconstruction ought
to be carried out without a significant increase in the number of jobs, which
would fully agree with the tasks of intensifying industrial production put for-
ward in the Directives of the 24th Congress of the Communist Party of the
Soviet Union.

TABLE 3. Changes in the population of Byelorussian towns with more than 100,000 inhabitants

Town 1959 (census) 1970 (census) Absolute in- Annual average
(in 000’s) (in 000's) crease (000's) increase (%)
Gomel 168.3 272.0 103.7 4.45
Vitebsk 148.3 231.0 82,7 4.1
Mogilev 121.7 202.0 80.3 4.7
Bobruisk 97.6 138.0 40.4 3.2
Grodno 72.9 132.0 59.1 5.55
Brest 73.6 122.0 48.4 4.7
Baranoviche 58.1 102.0 439 5.25
Orsha 64.4 101.0 36.6 4.2

Source: 1959 — Itogi Vsesoyuznoi perepisi naseleniva 1959 Byelorusskaya SSR, Moskva, Go-
statizdat, 1963 p. 13

1970 — O predvaritel’'nykh itogakh Vsesoyuznoi perepisi naseleniya, Moskva 1970, Statis-
tika 1970, p. 13-15.

At present the towns Gomel, Vitebsk and Mogilev (Table 3) are at a similar
stage of industrial development as Minsk was 20 years ago. Therefore the
problem of controlling the growth of these towns is even more important. The
terminating of new industrial construction in Minsk and its curtailing in Gomel,
Vitebsk and Mogilev does not, of course, mean that industrial production should
not keep developing. The growth of future industrial production in these towns
must not be through increasing the number of industrial-production personnel,
but through a fuller use of existing productive forces, consistent application
of complex automation and mechanization of industrial production, in order
to replace out-of-date equipment and through this increase the labour produc-
tivity. The curtailing of new industrial construction in these towns does not,
of course, mean the curtailing of their non-industrial functions. In the future
the functional structure of Minsk, Gomel, Vitebsk and Mogilev will reflect
above all their growing importance as cultural-political centres and centres
of science and services, and not simply as industrial centres. Solving the
problem of the further development of Minsk is intimately connected with
the development of the economy of Byelorussia as a whole, and above all with
the development of the other urban settlements of the Minsk Industrial Region.
The formation and development of town satellites around Minsk makes it

8 Osnovy Sovetskovo gradostroitel’stva (Principles of soviet town planning),
Moskva 1967, vol. 2, p. 78.
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184 B. KORTUS

(2) The equally easy access to the existing electricity grids, water supply,
gas and telecommunications networks.

(3) The possibility of establishing different kinds of production cooperation
with other establishments.!

% » Marsaw cif;
A 800 B i Y
F
X H
4
65 500 Fi
N »d
\Q‘\., ¢ Cracowcily
B, SRty 4 /
- TS Kalowice voivodship 490 f /, Wroclow daly
todi city i /‘ 7/
!/ /, Poland
; § / » Poenan aly
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N Poland
N - = Poznan cily
// ~_ o _:'::_ mev ("'U - todz c,)‘u
po =< Cracow aily 200 =" Kalowice vorodship
Warsaw oily V
o5 s W80 65 569 1970 s msT w80 W65 1960 1970

Fig. 1. Trends in industrialization in Poland
A — Share of industrial employment in the total economically active population 1955-1970,
B — Index of the total industrial output (1950=100)

(4) The supply of qualified manpower and of its training facilities.

(5) The existence of a number of financial and administrative functions
which facilitate the economic activities of industrial establishments.

(6) The existence of a scientific ‘“infrastructure”, i.e., higher schools,
research institutes and laboratories, which promotes cooperation between in-
dustry and science, experimenting, etc. With the current scientific and techno-
logical revolution the significance of this factor is increasing.

(7) The existence of a specific local market (especially in the big cities) for
luxury goods, fashionable clothes, intellectual needs, etc.

(8) The town usually provides employees (especially professionals) with
a higher standard of living, cultural entertainment, and satisfaction of intellec-
tual interests, etc.

As Krzyzanowski (1966) suggests, the town offers various advantages and
often creates a specific atmosphere favourable to production and exchange.

In his study of the different types of “industrial complexes” Chardonnet
(1953) distinguishes from among the industrial regions (or complexes) what
he calls urban complexes. These differ from basic industrial regions by the
special role played by the location factors mentioned above. Later, he devoted
a separate study to these urban industrial complexes — Metropoles économiques
(1959).

1 The first three elements together constitute what is called “the factor of agg_lo-
meration” (mentioned already by A. Weber), which in effect leads to a concentration
of industry.
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From the standpoint of their origin and structure, contemporary industrial
centres may be divided into the two following types (Kortus 1968):

(1) Centres that owe their origin to the local raw materials. These include
mining-industrial cities in the coal-basins (e.g. Katowice, Chorzéw, Watlbrzych,
Essen, Donetsk, etc.), cities of petroleum extraction (Baku, Ploesti, a number
of centres along the coast of the Mexican Bay), of iron ore extraction (Krivoy
Rog, Magnitogorsk, Kiruna), and the less frequent case, centres that developed
owing to water power (e.g. Zaporozh’ye on the Dnepr River). In these centres
industry usually grew up before the town.? On the other hand when the town
came first, its structure and function undervent a complete change under the
impact of mining and industrial activity. This is what happened in Poland to
Walbrzych, Bytom, Gliwice and Bedzin.

(2) Old historic towns, with few raw materials, and in which the advance
of industrial development was of secondary importance, frequently adjusted
to the local traditions and historical functions. Warsaw, Poznan, Wroclaw,
Nuremberg, Leipzig, Dresden, Milan, Torino, Lyon, Grenoble are some ex-
amples.
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Fig. 2. Changes in the spatial structure of Cracow’s industry in 1938-1965 (on the basis
of the index of industrial employment, 1938 = 100)

Centres of the former type are marked by a predominance of raw materials
and basic industries, and the latter mainly by manufacturing. Both the structure
and the character of the second type, however, may be affected by the occur-
rence (or discovery) of nearby industrial raw materials, which then encourage
the development of basic industries. The subject of the present study, the
industry of Cracow, is a good example of this type of centre. The use of
rock-salt as a raw material in Cracow’s chemical industry and the short distance
from the coal and metallurgical base of Upper Silesia were the two factors

2 This group includes also a few industrial cities which developed on the basis

of raw materials produced in other localities. In Poland such cities include for ex-
ample L6dZ and Stalowa Wola.
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in the development of the basic chemical industries (production of soda and
fertilizers), of the metal-demanding engineering and metal industries as well
as of iron metallurgy and the production of building materials. Thus as an
industrial centre, Cracow is in an intermediate position between the historical
centres with a predominance of manufacturing, and the younger mining-indus-
trial centres with a predominance of basic industries. (In 1970, the basic
industries accounted for more than 60°% of the total output of Cracow’s in-
dustry). This intermediate character is mainly due to Cracow’s situation on
the periphery of the Upper Silesian Coal Basin (Kortus 1968).

Being a peripheral industrial centre during Poland’s post-war intensive
industrialization, Cracow took over a number of industrial investments that
could not be located in the Upper-Silesian Industrial Region. These include
the new ironworks and aluminium smelting works (at Skawina). The fact that
these works were located in Cracow and Skawina may be regarded as an
example of the Polish policy of “passive deglomeration”, i.e., the unburdening
of the Upper-Silesian Industrial Region (the original intention was to locate
the ironworks near Gliwice, and the aluminium works at Jaworzno). Thus
it is clear that both Cracow’s (and its satellites’) industrialization and its
industrial “potential” are due to its closeness to Upper Silesia.

TABLE 1. Growth of major industrial centres in Poland

Share of industrial employment in the Increasc in the total industrial

Towns and regions number of employed persons (%)* output (1955 = 100)
1955 1957 1960 1965 1970 1957 1960 1965 1970

Warsaw 26.9 28.8 29.4 313 31.6 134 222 382 612
1.6dz 62.5 61.1 58.9 57.2 54.3 111 135 172 223
Cracow 38.2 39.4 38.1 37.7 36.5 140 197 314 456
Wroclaw 43.9 38.4 38.7 38.0 124 171 263 390
Poznan . 46.1 41.6 40.9 38.0 122 157 227 326
Katowice 63.3 61.9 59.0 57.7 55.7 110 130 168 218
voivodship
Poland total 40.8 41.6 41.4 41.8 42.1 120 160 240 358

Source: Rocznik Statystyczny GUS, 1970 and 1971
* Persons employed in the socialised sector of the economy only.

As mentioned at the outset, up to the middle of the 20th century industry
had constituted the dominating function of towns. This is no longer so. As in
the economy generally, so in towns also is the industrial function gradually
giving way to the services (at any rate as regards employment). This is espe-
cially conspicuous in North-American and West-European cities (Dickinson
1966). The general growth of productivity due to the advancing mechanization
and automation of production processes allows the employment of more people
in the services at the expense of industry. This phenomenon has also begun
to make itself felt in Poland, but so far only in the biggest cities, (except
Warsaw), and in the Upper-Silesian Industrial Region (in the voivodship of
Katowice). Since 1957, after the 1950-1956 period of strong extensive industriali-
zation, the advancing industrialization, as eviderced by the growing index of
total industrial output, has been matched by a more or less steady decrease
in the share of industrial employment in the tot:l economically active popula-
tion (Table 1 and Fig. 1)
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1. 11 papers devoted to the present status of geography in Poland
3 papers giving the results of research. List of Polish geographers,
institutions and geographical periodicals, 262 pp. 20 Fi-
1964, $6.15 (out-of-print)
Vol. 2. 34 papers prepared by Polish geographers for the XXth Inter-
mgmphicd Congress in London, July 1964, 259 pp., 91 Figures,
Vol. 3. Problems of Applied Geography IL. Proceedings of the Second
Anglo-Polish Seminar at Keele — Great Britain, September 9—20, 1962,
Co-edited by the Institute of British Geographers. 21 papers by British
and Polish geographers, 274 pp., 69 Figures, 1964, $19.10
Vol. 4. Mecthods of Economic Regionalization. Materials of the Second
- General Meeting of the Commission on Methods of Economic Regional-
ization, International Geographical Union, Jablonna — Poland, September
:g:.‘l::% Reports, communications and discussion, 200 pp., 6 Figures,
Vol. 5. Land Utilization in East-Central Europe, 17 case studies on land
use in Bulgaria, Hungary, Poland and Yugoslavia, 498 pp., 104 Figures,
16 colour maps, 1965, $16.95
Vol. 6. 14 papers prepared by Polish geographers for the Seventh World
?&le‘x:n.”ce of INQUA ni US.A., September 1065, 150 pp., 86 Figures,
Vol. 7. 10 papers on the geography of Poland, mostly dealing, with the
economic-geographical problems of Poland, 132 pp., 46 Figures, 1965,

—

Vol. 8. Aims of Economic Regionalization. Materials of the Third General
Meeting of the Commission on Methods of Economic Regionalization
IGU, 'London. July 23, 1964. Report and 5 papers, 68 pp., 7 Figures,
1965, $1.65

Vol. 9. Colloque de Géomorphologie des Carpathes, Materials of the geo-
morphological symposium held in Cracow and Bratislava, September 17-26,
1963. Report, 7 papers, 2 summaries, 118 pp., 22 Figures, 1965, $2.90

Vol. 10. Geomorphological Problems of Carpathians II, Introduction and
6 papers by Rumanian, Soviet, Polish, Hungarian and Czech geographers,
172 pp., 68 Figures 1066, $4.55

Vol. 11. 11 papers prepared by Polish geographers dealing with the
history of Polish geography, Polish studies on foreign countries and
different economic-geographical questions concerning Poland, 154 pp.,
36 Figures, 1967, $3.90

Vol. 12. Formation et I'Aménagement du Reseau Urbain. Proceedings of
the French-Polish Seminar in urban geography. Teresin, Poland, Sep-
tember 20.30, 1965. Papers by French and Polish geographers, discus-
sion, 298 pp., 51 Figures, 1967, 87.25

Vol. 13. 9 papers embracing different fields of both, physical and eco-
nomic geography, all of which have been devoted to methodological
problems and research techniques, 130 pp. 4 Figures, 1968, £3.90

Vol. 14. Special issue for the 21st International Geographical Congress
in New Delhi, 968, 43 papers prepared by Polish geographers: 24 dealing
with physical and 19 with economic and human geography. List of
geographical institutions in Poland and Polish geographers, 408 pp.
80 Figures, 1968, $11.90

http://rcin.org.pl
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Prepared: 5. Leszezycki, P. Eberhardt, S Hefman

Fig. 1.
Annex to the article by 5. Leszczycki, 5. Hefman, P. Eberhardt
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