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DEVELOPMENT OF TRANSPORT CENTRALITY 
OF THE TOWNS IN CENTRAL AND NORTHERN BOHEMIA 

In 1963 the publishing establishment' of the Czechoslovak Academy of 
Sciences published a collective study, "On the Problem of Economic and Geo
graphic Centres. The Centres of Central and Northern Bohemia", which was 
prepared for pUblishing by C. Votrubec. The degree of centrality is evaluated 
with a view to four standards: the number of inhabitants, the extent of industrial 
production, the transport intensity, and the standard of services (retail shop 
network, education and health service). 

The lables given to the four standards themselves indicate that the resultant 
summary index referred to the general, particularly economic impor~ance, of the 
location rather than to its actual centrality. This is conditioned, in the first 
instance, by a uniform application of the overall index of the number of inha
bitants, but also the number' of industrial inhabitants, because industrial con
centration may basically be understood as the dialectic counterpart of the con
centration of centre facilities. (Compare, e. g., in the Atlas of Austria "Indust
rieort" and "Zentralort"). In the socialist countries Kanel (1968) was the first 
to express his opinions on this matter. He thinks that one can refer to a loca
tion as a centre only when the number of inhabitants, employed in transport 
and services, exceeds the number of inhabitants, employed in industry. Howe
ver, E. Neef, professor in the University of Dresden, expressed himself as being 
in favour of this differentiation as early as in 1950, when he distinguished 
between the "distribution" and "singular" functions (including the industrY') 
of towns. 

Considering the comments to the 1963 publication mentioned, it follows that 
only the third and fourth of the four indices used are fully justified. Since it 
was not possible to enter into new collective co-operation, the author of this 
contribution was restricted to the transport criteria, more over to municipal 
communities, of which there are 48 in the region. The differentiation between 
towns, semi-urban "small towns" and communities of other types in the CSSR 
was carried out by means of a special, detailed statistical investigation in 1961. 
A special committee, including statisticians (particularly population statisti
cians), as well as geographers, urbanists, sociologists and other specialists, 
processed the results of the investigation mentioned, and unified their opinions 
on treating the controversial cases. The list of towns was published in the Czech 
geographic jourrlal (Srb-Kucera) and it is being respected in geographical, sta~ 
tistical and other papers. . 

The study of centrality is very popular in all the sciences of space. The most 
effective contributions have recently corne from the field of mathematical con
struction of centre models, a good review of which was presented by Olsson 
(1967). If the 1963 publication mentions "more than one hundred papers", this 
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was already an underestimate at the time. This is substantiated by the biblio
graphy, published independently in 1961 (Berry and Pred) and the supplements 
of 1965 (Barnum, Kasperson and Kiuchi), and possibly other, supplements 
published later in the Regional Science Research Institute in Philadelphia. The 
literature on central towns has now reached such an extent that it is unthin~ 
kable to evaluate the individual trends as regards importance, attributed to 
transport, in this contribution. The author, on the one hand, had the possibility 
of acquainting himself with some of the unpublished work at the institutes of 
the neighbouring countries, but on the other hand, he has not studied a number 
of published American and Soviet papers, particularly those having the nature 
of monographies on small groups, or individual centres. 

The importance of the transport criteria in determining the degree of centra~ 
lity has increased, rather than decreased, since Christaller's classical introduction 
to this problem was published (1933), and later supplemented mainly by Losch 
(1954) and Isard (1956). This can also be seen in the catalogue of represen~ 
tative centre facilities, which Chris taller published in 1950. The status of trans~ 
port, among the other features of centrality, differs considerably from author to 
author, Thus, Chris taller gave it priority over health service facilities, Schlier 
(1937) even gave it priority over public services, H. Lehmann (19511) over 
cultural facilities, etc. 

The simplest and easiest method of determining centrality is based on the 
economic structure data of the inhabitants. The transport employees are always 
included in the "centre stratus« of inhabitants, however, as early as in 1937 
a proposal appeared (Schlier) to consider only those transport employees who 
were actually doing the transporting, and to exclude the employees, particularly 
workers, working in the "transport industry". Even more serious is the distorting 
effect of the non~uniform distribution of commuting, because statistics only 
provide data on employment concerning the employees in residence (Wiebel 
1954). Schneider (1959) attempted to make the appropriate correction when he 
supplemented Arnhold's method (1951), which takes into account the number 
of employees in commerce, transport and public services, decreased by 10 % 
of the inhabitants of the town to achieve "the centre excess of inhabitants", by 
adding the total number of commuters. Another difficulty which is frequently 
encountered is the differentiation between employees in municipal and local 
transport systems. 

The difficulties with the statistics of the economic pertinence of the inhabi~ 
tants led to a revival of the interest in measuring the phenomenon itself, the 
endeavour being to find a single sufficiently representative criterion, e. g, the 
number of telephones (Christaller), or the relative magnitude of retail turnover 
(Nee£). This is more easily achieved with facilities which are divided into 
categor'ies according to importance, particularly if they are differentiated with 
a view to the hiearchic degrees of the centres. Of the indices, to which a larger 
weight is assigned than to transport, these represent the categories of the 
authorities, the wholesale, financial and insurance institutions, possibly also 
of publishing establishments (particularly the press, local weeklies included). 
Some authors were of the opinion that they would avoid bias if they combined 
both the methods, i. e., the economic structure of the inhabitants and the se~ 
lection of centre institutions. Bousted (1957) also investigated the degree of 
variety in the production fields. 

As regards the measuring of the degree of centrality by applying the trans~ 
port criterion, one must undoubtedly give priority to indices referring to facili~ 
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ties over the number of inhabitants employed in transport. To the most 
important criteria undoubtedl¥ belongs the number of people coming to town, 
seconded by the volume of imported goods. The application of the passenger 

-transport index is easier and fortunately also more valuable, because with some 
towns it is dificult to eliminate the mass substrates, which are not indicative 
of the centrality of a town (coal, construction material, etc.). Moreover, there 
are the difficulties with road freight transport, which requires investigations to 
be made at the individual firms, and also frequently at their subsidiaries. The 
Transport Research Institute, which studies this problem, has, however, only 
processed the northern half of the investigated region. It should also be pointed 
out that one is only capable of recording 70 % of the goods at the outside, 
which is carried over the roads. 

A critical comment is due to the merging of the railway loading and unloading 
into a single index, as adopted in 1963 publication, because the unloading data 
are more significant for the given purpose. The attached diacartogramme 
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1. Transport centrality of the towns of Central and Northern Bohemia 1967. 
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according to the J967 status differentiates between both quantities, however, 
the cartogramme illustrates the changes over the. previous ten years (Fig~ 3b) 
only compares the turnover for the reasons mentioned. 

I t is very time consuming to determine the number of passengers and this 
can only be carried out for individual centres, or small regions. In the same 
way as in the 1963 publication, one had to make do with the ' number of 
vehicles. As regards public transport it is in fact the number of transportation 
possibilities, i. e., the number of possibilities of travelling into town over 24 
hours. This index can be determined with the help of the railway and bus ti
met~bles . In comparison to the index in the 1963 publication the presented 
diacartogramme also indicates the capacity of the means ot transport by trans
forming trains into "bus units", which approximately correspond to 50 seats. 
The dotted line in the left-hand upper corner of the individual diagrams deter
mines the capacity of the railroad transport and makes an immediate compa
rison with bus transport possible. 

The main difficulties in achieving similar results in road transport are the 
corrections in respect of transit transport . The corresponding proportion cannot 
be determined from the results of the road transport census, so that one 
is left with the individual local territorial plans and the results of the indi
vidual investigations, and in many cases one has to make estimates, of course 
after consulting expert. In the 1.963 publication the intensiJy "of road transport, 
with the exception of public bus transport, was not taken into account, however, 
the mentioned proportion of transit transport is comparatively . stable, as we 
found by random tests. However, the comparative data had to 'be restricted to 
the routes along which , both the roadtraIfic counts of 1958 and 1968 were 
carried out. In order to illustrate ' the overall state in 1968 . this adjustment 
was, of course, no longer necessary. . 

The indices used in the 1963 publication were illustrated accordi~g · to the 
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1967 status by means of diagrams, the advantage of which is shape adaptability. 
This property makes it possible to solve the problem of the lack of space for 
a symbol, which in one case (Most) had to be solved by introducing the mere 
contours. The state metropolis could not be included into the diacartogramme. 
The intpnsity of road transport in 1968 was illustrated separately (Fig. 2B), 
and in a similar way also the position indices in both transport networks (Fig. 
2AI). This index includes express train routes and A-class roads by two points , 
and the remaining railroads and B-class roads by one point. It is an elementary 
index which is suitable for retrospective investigations of the development of 
the centrality of towns over long periods, as the author has shown in his article 
on the effect of transport area on the development of administrative centres 
(1972), in Bohemia already since the 13th oentury. 
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3. Development of transport centrality 1957-67, and 1958-68. 

165 



The next three maps (Fig. 3) represent dynamic expressions. They illustrate 
the development of the number of public transport connections, the development 
of the turnover in railroad transport, both over the 1957-·1967 decade, and 
finally the development of the intensity of road transport over the ten-year 
period of 1958-1968. For the sake of better comparison and illustration these 
maps have a common scale, determined according to the appropriate average 
values. 

The graphs are supplemented by a tabular list, which differentiates the degree 
of transport centrality by means of Roman figures with a triple index, whereas 
the Roman figures in brackets denote the overall centrality. From the ratio of 
both degrees of classification it can be seen that one of the first-order centres 
was undoubtful in 1957 (Usti nad Labem), whereas the other (Liberec) 
displayed a transport centrality lower by two degrees. However, of the three 
growth indices in the 1957-1967 decade Liberec displayed two above average, 
which means an iinprovement of nearly a whole degree, and thus a relative 
strengthening of first-order centrality. Of the eight second-order centres, the 
"nly doubtful one is Jablonec nad Nisou. Since it only display an above average 
increase with one of the indices, it still remains close to the lower limit. Of the 
third-order towns, which are most typical and relatively most stable, particularly 
as regards the hinterland, as in most of Central Europe, 21 are quite undoubtful. 
Of the 8 doubtful 4 were originally very doubtful. One of these has improved 
its transport centrality consideraobly (Novy Bor), two partly (Varnsdorf,. Ceska 
Kamenice). One of the centres is a "substitute", which means that it h88 been 
included among the third-order centres only with a view to the location of the 
neighbouring centres and to the aera of the hinterland (PodboranY). Of the 
other 5 doubtful ones Poderady, Rumburk, and possibly Horovice have impro
ved their positions, but not Cesky Brod and Mnichovo Hradiste. 

The category of fourth-order centres is mostly a question of the category of 
"small towns ". 7 towns are included in it in the region investigated, of which 
Vlasim is closest to the upper limit, also as a result of the favourable dynamics 
of the transport shed, and furthest away is Zelezny Brod. In this case of a town 
stagnating in a very unfavourable trllIl;sport location, Vejprty, has been omitted. 
To conclude this brief description one should mention that it not only assumed 
the reliability of the data in the 1963 publication, but also the relative stability 
of the "services" indices. As soon as similar "dynamics indices'" will be 
available for retail trade, education and the health service as for transport, the 
analysis will undoubtedly become much more accurate, 

For the sake of completeness it is necessary to mention 8 towns which have 
a higher degree of transport centrality than that of the overall. According to 
expectations they do not display large indices of growth; only Most and Lovo
sice display one of them with freight transport, which is also the case of Kra
lupy. However, the latter belong to the 26 towns with -balanced values of both 
centralities among which Benesov, Melnik and Kadaii,and to a lesser extent 
8 other towns, gradated the public transport rate. 

The comparison to made over the next ten-year period (1968-78) will have 
more favourable conditions, due to the twofold number of indices, on the one 
hand, and to the' even more reliable unification of the procedure, which will 
eliminate the danger of ambiguity of results of some of the partial indices, 
which is quite considerable with many of the centres. 
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Tab. 1. Development of transport indices of centrality of Central (A) and North (B) 
Bohemian Towns over the period 1957-1967 

A. Beneoov (III) 
Beroun (III) 
Brandys n. L. (III) 
CAslav (III) 
Cesky Brod (III) 
Hoi'ovice ( III ) 
Kladno (II) 
KoHn (II) 
KraluI>Y (III) 
KutnA Hora (III) 
M1Hnlk (III) 
Mladti Boleslav (II) 
Mnich. Hrad1!ite (III) 
Nymburk (III) 
Podebrad y ( III ) 
Pi'fbram (III) 
Rakovnfk (III) 
iHcany (III) 
Slany (III) 
Vla!Hm (IV) 
Zbraslav (-) 

B. Bruna (III) 
Ceska Kamenice (III) 
Geska Upa (III) 

III-655 
1-523 

111-425 
111-303 
IV-112 
IV-416 

1-341 
1-333 

111-564 
III-333 
111-635 
11-534 
IV-313 
111-413 
IV-545 
111-524 
111-433 
111-343 
I1I-133 
IV-554 
IV-305 
I1I-514 
V-615 

I1I-454 

Decln (II) 
Duchcov ( II ) 
Frydlant (IV) 
Chomutov (II) 
J ablonec ( II ) 
Jirkov (IV) 
Kadan (IV) 
Liberec (I) 
Litomei'ice (III) 
Lltvlnov ( III ) 
Louny (III) 
Lovosice ( III ) 
Mimon (IV) 
Most (II) 
Novy Bor (III) 
Podboi'any (III) 
Roudnice (III) 
Rumburk (III) 
Teplice (II) 
Ost[ n. L. (I) 
Varnsdorf ( III ) 
Vejprty (V) 
Zatec (III) 
Zelezny Brod (IV) 

11-445 
11-312 

IV-412 
11-545 
IV-514 
IV-412 
IV-603 
III-365 
IV-413 
11-215 

I1I-513 
11-464 
V-124 
11-362 
V-565 
V-343 

III-423 
IV-543 

1-415 
1-543 
V-546 

VI-I03 
I1I-525 
IV-420 

N. B. The Arabien numerals 2-6 denote the degree of the increment of the number 
of transportation oPl'ortunit1es, the turnover in railroad freiglht transport and the inten
sity of road transport. The numeral I indicates decrement or stagnation ('" 5 %). 
The Roman numeral preceeding the three Arabian numerals indicates the centrality 
with a view to the transport indices, whereas the number in the brackets following 
the name of the town, the overall degree of centrality. ' 

References 

BERRY B. J. L. - PRED A. (1961): Central Place Studies: A. Bibliography of Theory 
and Application. - Bibliography series N. 1. Regional SCience Institute, Phila
delphia. - Suppl. (1965) by Barnum H. G., Kasperson R. and Kiuchi S. 

KRONER G. (1964): Die zentralen Orte in Wissenschaft und Raumordnungspolitik. 
Informationen 14:13:421-456. Bad Godesberg. 

KANEL A. (1968): Siedlungsstrukturen und Gemeindetypen im Bezirk Rostock. - Wiss. 
Zeitschr. d. Univ. Halle-Wittenberg 17:2:87-306, Halle. 

KONSTER K. - SCHNEIDER S. (1959): Der Siegkreis. - Die Landeskreise in Nordhein
Westfalen A: Nordhein 4. Bonn. 

OLSSON G. (1967): Central Place System, Spatial Interaction and Stochasstic Proces
ses. - Papers of the Regional Science Association 18: 13-45, Philadelphia. 

SRB V. - KUCERA M. (1962): Nova klasifikace mllstskych obcf v Ceskoslovensku. 
Sbornlk GSZ 67:2:160-173. Praha. 

VOTRUBEC et a1. (1963): K problemu hospodai'sko-geografickych sU'edisek. (Sti'ediska 
sti'ednfch a severnlch Cech.) Rozpravy CSAV, i'ada spolec. vM 73:3. Praha. 

WIEBEL E. (1954): Die Stiidte am Rande Berlins. Forschungen zur deutschen Landes
kunde 65. Remagen. 

The other papers can be found in the references of the 1963 publication (Votrubec 
et a1.) with which the present paper ties up. 

167 



VYVOJ DOPRAVNl CENTRALITY MEST VE STREONfCH A S£VERNiCH CECHAcH 

Pi'ispevek je pokusem sledovat vyvoj sti'ediskovosti mest z hlediska dopravy behem 
Mobil0 let. Deje se tak na zaklade porovnavani dvou ukazatelii k r. 1957 z kolektivni 
prace 0 oentralite sti'ednfcha severnfch Cech (red. C. Votrubec), a jednoho dalsiho 
ukazatele - ktery bylo mozno retrospektivne ureit (z vysledkii seitani silnieni dopravy 
1958) - se stavem 0 10 let pozdeji. Poeet cestovnlch pi'llezitostl v doprave zeleznieni 
i autobusove, jakoz i zeleznieni naklddka a vyklddka, jsou podle stavu v r. 1967 zna
zorneny kvantitativnfmi symboly (diakartogram, obr. 1). U vei'ejne rdopravy je tam 
znazornena i kapacita, a to pi'evodem vlakii na autobusove jednotky (zhruba 50 mist). 
Tereove kartogramy znazornuji jednak intenzitu silnienf dopravy, jednak jako dopln· 
kovou charakteristiku poIohy v dopravnich s[t[ch (obr. 2). Mapky tehoz typu zna· 
zornuji pak zmeny v poetu cestovnfch pi'Hezitostl ce1kem, v obratu zeIeznieni pi'epravy 
a v intenzite dopravy silnienf (obr. 3). 

Graficka znawrneni dopIiiuje tabelarnf seznam, v nemz z porovnani l'imskych efslic 
lze vyefst rozdHy mezi centralitou celkovou a dopravni v r. 1957, rasp. 1958, a hlavne 
podle trojice arabskych efse1 vyvoj dopravni centrality v nas1edujfcfch 10 letech. 

Z mapek i tabulky lze zjistit, ze Liberec - piivodne s velmi spornym zarazenim 
mezi centry prveho i'adu - si postaveni upevnova1, stejne jako Novy Bor, Varnsdorf 
a C,eska Kamenice mezi centry ti'etfho i'adu. Z 8 mest s nizsi centralitou rna ralativne 
nejpriznivejsi vyhHdky V1asim a nejmensi Zelezny Brod. Stejny je poeet mest, ktera 
maji vets! centralitu dopravni nezli celkovou. Podle oeekavani nestupnovalo zadne 
z nich vyrazne osobnf dopravu. Naproti tomu u 26 mest s vyrovnan-yroi hodnotami 
obou centralit zjistujeme takovy vyvoj u Benesova" Melnika a Kadan~, a v mene vy· 
razne forme u daIsfch 8 mest. 

Srovnanf za daISf Mobf (1968-78) bude mit pl'fznivejsi podminky jednak dvojna
sobnym poetem ukazatelii, jednak jeste spolehlivejsim ujednocenim postupu, ifmz se 
zcela odstrani nebezpeCt nejednoznaenosti nekterych dHCfch vysledkii, ktere je u ne· 
kterych center dosti velke. 
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