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1. Introduction

The spatial structure research of transport systems is one of the most fun-
damental research topics in transport geographical studies. In these studies
relationships between transport and the spatial organization of society are
usually monitored using hypothesis, that transport and transport interactions
reflect general trends in society, mainly in its spatial organization (see e.g.
Rehak 1988; Knowles, Hoyle 1998; Keeling 2007 or Marada 2008). The devel-
opment of this spatlal structure is studied less frequently, which enables the
demonstrations of this relationship over a long time perspective. The political
change of Czechia after the year 1989, brought about many consequentially
significant changes in society, which were reflected in many geographical phe-
nomena. As a result there was a formation of a new research paradigm, which
can be described as a study of the geographical impacts of social transformation
(see discussion in Rodrigue et al. 2006; Nuhn, Hesse 2006; Keeling 2009).

Transport is a crucial economical sector, which is very important for contem-
porary society and its development. Present society in advanced countries may
be characterized as highly mobile and from this point of view dependent on
transportation. Like other social-geographic systems, the transport system of
Czechia is passing through fundamental quantitative and qualitative changes
in its spatial organization, which are related to post-socialistic transformation.
These changes are closely interconnected and current changes in the transport
system are to some extent connected with simultaneous changes in settlement
patterns of Czechia. The major changes in the settlement patterns organiza-

298



tion can be generally characterized by concentration and deconcentration of
population, job opportunities and services (e.g.: Carter 1995; Giuliano 1998;
Hanson 2004; Nuhn, Hesse 2006; Hampl 2005). All of these processes are cru-
cial for changes in spatial patterns of human behavior and therefore also for
changes in spatial patterns of the Czech transport system. It can be expected
that simultaneous changes in geographical organization of society during the
transformation period are closely related to changes in geographical organiza-
tion of the surveyed transport system at all geographical scales, from local to
macro-regional scale.

The main aim of this paper is a geographical analysis of changes in the
transport hierarchy of Czech settlement centres during the transformation pe-
riod. Although this research deals only with some parts of the post-socialistic
transformation problem and changes in the transport system of Czechia, its
main contribution is the geographical interpretation of changes in the Czech
transport system. The topic of this paper was influenced by the absence of em-
pirical research of spatial organization of road transport in Czechia and at the
same time by the absence of the evaluation of this transport mode in relation
to the hierarchy of settlements centres of Czechia. The basic research ques-
tions are focused mainly on the questions related to the development of the
transport hierarchy of settlement centres in relation to the size hierarchiza-
tion; on the changing role of settlement centres in terms of the concentration
of transport flows and on selective changes in the structure of transport flows
of particular centres concerning their horizontal and vertical differentiation.
Some of these research topics were already studied by some Czech transport
geographers (Hursky 1978; Viturka 1981; Rélc 2001; Marada 2003, Hornak
2005), but there was no study focused on these topics in the context of post-
socialistic transformation.

The partial themes of this research result from the previously mentioned
research questions. The analytical part of this paper concentrates on the long-
term tendencies in the transport hierarchy of Czech settlement centres devel-
opment, which creates the basic framework for further evaluations. Within
this research the size hierarchization of surveyed settlement centres will be
monitored according to hierarchical order and according to the development
of this hierarchy in the pre-transformation and post-transformation period.
Special attention will be paid to the changes in concentration processes of
transport in the monitored centres. The second part of the analytical chapter
gives detailed analysis of changes in the transport hierarchy of the settle-
ment centres between 1990 and 2005, which determine the initial and the
final phase of the transformation period in Czechia. The analyses are focused
mainly on the differentiation of the significance of the monitored centres in
terms of their transport importance. The last part of this paper is aimed at
the development of transport typology of settlement centres, which would be
based on proportional changes in different road transport modes.

Transport is a result of growing spatial mobility, hence we can suppose
especially similar tendencies in the transport and settlement hierarchy devel-
opment (see Hampl et al. 1987, Hampl 2005). It can be expected namely the
growing transport dominance of the greatest settlement centres in the nature
of their growing complex importance (concentration of job opportunities and
services). Regarding to chosen methodology we can then expect distinctive
influence of transport sizes by the location of monitored centres in road trans-
port network. In terms of the structural changes in transport hierarchy can be
expected the growing share of car transport in all monitored centres and more
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distinctive concentration of truck transport into the lower number of surveyed
centres.

2. The Importance of Transport in Space and Spatial
Structure - theoretical background

Transport is a multidisciplinary object of study of different sciences. Tra-
ditionally transport is studied by technical, economical and social sciences.
Transport is also a multidimensional activity, the importance of which is in
its historical, social, political, environmental and economical perspective (Ro-
drigue et al. 2006). A few basic models were created based on the relationship
between transport and spatial structure. All of these models were created
on the basis of observation in countries with different level of transport and
settlement systems (e.g. Ghana, Nigeria etc.). The usage of these models in
contemporary transport system is thus limited. The most well-known are the
Vance model; the Rimmer model and the more complex Taaffe model, which
are based on the six stage development of transport networks and related ur-
ban hierarchy (see Hoyle, Smith 1998). The Taaffe’s model has been modified
many times. Modification to European conditions was made by e.g. J. Brinke,
who defined four stages in the development of transport networks: localized
connections stage, integration stage, intensification stage and selection stage
(Brinke 1999).

Transport significantly shapes the space and spatial structure. The rela-
tion between transport and spatial structure can be viewed at three main
geographical levels; the global, the regional and the local level (Rodrigue et
al. 2006). At the global level transport shapes mainly the formation of inter-
national trade and economic specialization of regions. The role of transport
at the global level is to interconnect the main world economical centres and
also to connect them with their subordinate centres. At the hierarchical level
transport flows are supported mainly by air transport or maritime transport.
The relations between transport hierarchy and spatial structure on a global
scale were studied by e.g. Derudder and Witlox (2009); Graham (1995); Sei-
denglanz (2008) or O’Connor (2003). The regional level is often comprehended
as a national level and the attention is focused on the interconnection of cities
within the urban systems. This level is used most frequently in the research
of the transport hierarchy. Road or railway transportation, the dominance of
which is very strong at the regional level, supports these interactions. The
relations between transport and spatial structures in terms of transport hier-
archy were studied at this level mainly by Yerra et al. (2007); Htursky (1978) or
Marada (2003, 2008). The different nature of transport interactions is typical
for the local level, which is often focused on transport flows in the environment
of urban regions and particular cities. Theses studies are focused not only on
human spatial mobility processes (e.g.: Pucher 1999; Hanson 2000) but also on
urban transport networks and their hierarchies (Korec 1996).

3. Research methods
In this chapter different approaches to the study of changes of transport hi-

erarchy are discussed. The above mentioned discussion proved relatively close
relations between transport and settlement system. The research methods thus
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result from transport geography and also from settlement geography. Because
this paper is focused only on the significance transport changes in the whole
settlement centres system of Czechia in the transformation period, primarily
quantitative methods are used for their analyses. Qualitative methods could
be used on lower hierarchical levels, for example in the study of micro-regional
changes during the reorganization of transport flows in the environment of
urban regions (see methods e.g. by Giuliano 1998; Hanson 2004; Muller 2004;
Marada 2006; Bruegmann 2008). During the study of the transport hierarchy
of settlement centres and its development two main methodological problems
occurred. The first problem was the selection of surveyed centres and the sec-
ond was the selection of transport indicators appropriate for their hierarchiza-
tion (similarly Viturka 1981; Marada 2003).

Generally a few approaches on how to specify centres for transport geo-
graphical analyses could be used. One of the most frequently used approaches
is determination of centres based on partial quantitative transport features
(e.g.: Rehak 1982; Kozanecka 1980; Derudder, Wittlox 2009) and on complex
transport sizes (Hursky 1978). These authors argue that only a satisfactory
number of transport characteristics (e.g.: the number of public transport links
or road traffic intensity) are a suitable indicator for the determination of trans-
port centres. The main problem resulting from this approach is the fact that
some centres may have a good transport location and so a sufficient number
of transport characteristics but their complex value can be sometimes lower.
On the contrary, some centres can be situated in a worse transport location
and so have an insufficient number of transport characteristics, however their
complex value can be higher. Therefore some authors use more comprehensive
indicators in their transport geographical studies (see discussion in Rivasplata
2001). The centres researched in this study are taken from Hampl’s socio-geo-
graphical regionalization of Czechia from 2001 (Fig. 1). Hampl (2005) selected
144 centres at least of micro-regional importance according to their complex
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Fig. 1 — Surveyed centres and their location in road networks (2001)
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size index. The complex size index is an aggregated indicator based on the
residential and labour functions of these centres.

The second methodological problem results from the above mentioned avail-
ability and reliability of the used data. The study is focused on the dynamics
of the road transport system in Czechia in the transformation period and its
relation to the settlement system organization. Unfortunately, there are no
comprehensive and detailed surveys of people mobility in Czechia (see e.g.
National Travel Survey in Great Britain). Therefore transport geographers
usually use the number of public transport connections (Harsky 1978; Marada
2003; Seidenglanz 2007), or less often they use road transport intensity (Vi-
turka 1975). Regarding the most important transport mode in Czechia we use
data from the road transport census conducted every five years by the Road
and Motorway Directorate of the Czech Republic. These data are sums of total
transport volume (trucks, cars, motorcycles) measured at census points situat-
ed on most Czech roads. The transport importance of every centre is expressed
by the transport size indicator, which is an average number of vehicles enter-
ing or departing the residental area of centres in 24-hour period. Dynamical
building of by-pass roads by many settlement centres, perceptible namely by
the Road transport census in 2005, causes lower possibility to compare both
monitored years. There was chosen the status of road transport network in
1990 as the initial status, always in the light of maximal comparison of trans-
port sizes of centres by all monitored years. The greatest weakness of this
transport census is the inability to identify which amount of the total number
of traffic is made up of transit transport and which amount is made up of the
“real” local transport among centre and its hinterland. The amount of transit
transport by centres is influenced mostly by their transport location and their
complex importance (see discussion in Hursky 1978 or Viturka 1975). The low-
est amount of transit transport can be expected by the greatest settlement
centres (terminal points of the majority of travels) and the smallest centres,
which are mostly located in worse transport location. Conversely, the highest
share of transit transport we can suppose by the mid-size centres category
(relatively good transport location, but lower complex importance). In terms of
the dynamics of this amount we can emphasize the growing importance of the
transport location of Czechia in the middle Europe. Thus, it can be expected
the growing amount of the transit transport namely by the centres located on
the main road transport axis.

In this study data from road transport censuses from 1980, 1985, 1990, 1995,
2000 and from the last transport census in 2005 are analysed according to all
available categories (trucks, cars, motorcycles and all road transport volumes)
to illustrate basic tendencies of the transport hierarchy development in pre-
transformation and post-transformation time. The database was provided by
the Road and Motorway Directorate of the Czech Republic. The basic indicator
for the evaluation of the transport size of centres is a relative transport value,
which reflects the sum of all transport volume entering or departing the cen-
tre (all centres — 10,000). The qualitative changes in transport hierarchy of the
surveyed settlement centres system are also analysed. Long-term tendencies
and changes in the transport hierarchy of settlement centres are evaluated
using the size hierarchization and by its comparison with the rank-size rule,
which can serve as a reference model for distinguishing the level of hierar-
chization (Marada 2008).
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4. Results

4.1. Long-term tendencies in transport
hierarchy development

The present state of road transport and its geographical organization in
Czechia is a result of the long-term emergence of this transport mode, from
the geographical perspective mainly in relation to the size hierarchization and
to concentration of transport in monitored centres. To describe the general
patterns between transport and geographical organization of society, road
transport censuses from 1980s to the present were analysed. These data
were further completed with the data from Viturka’s study (1975) analyzing
hierarchical organization of road transport according to the road transport
census from the year 1973. Special attention is paid to the size hierarchiza-
tion of the monitored centres according to all available road transport modes
(truck transport, car transport and other transport) regarding the evaluation
of which road transport mode is hierarchically more progressive and which
mode is conversely more spatially and hierarchically dispersed. The size hier-
archization of the first 98 centres related to rank-size rule according to all road
transport modes is demonstrated in Table 1.

Size hierarchization of the surveyed centres according to the total transport
value demonstrates some basic tendencies in the development of the transport
hierarchy from a long term point of view. First, it is necessary to refer to the
constantly growing hierarchization of the monitored centres according to their
relative transport size. The centres according to the complex size are much
more hierarchically developed, which is a result of the difference between com-
plex and transport size. The reason is mainly the fact that traffic flows are less
concentrated in space than population or job opportunities. The comparison of

Tab. 1 — Size hierarchization of surveyed centres according to all road transport modes

Categories Relativized sizes (First centre = 100)
(cgf};z;)f Complex size Relative transport size
1991 | 2001 | 1973 | 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | Index
2005/
1980

1.| 100 100 100 100 100 100 100 100 100 | 100.0
2.-4. 83 74 120 119 109 128 129 124 106 89.1
5.-12. 50 49 194 199 184 | 202 | 208 187 171 85.9
13.-34. 93 85 | 400 | 397 | 368 | 393 | 385 | 324 | 289 72.8
35.-98. | 112 104 | 783 711 | 650 | 731 | 668 | 553 | 475 66.8
DH| 89.3 | 92.1 | 186 | 19.8 | 20.5 | 20.3 | 21.8 | 255 | 26.9 | 1359

Source: Viturka (1975); Hampl (2005), Road Transport censuses 1980-2005

Notes: 1. Degree of hierarchization (DH) = 100 times [(size of the 15—4' centre) / (size of
the 13*"-98% centre)]. The degree of hierarchization indicator demonstrates the size of the
largest centres in proportion to the size of middle and small centres. Values lower than 100
correspond to a lower degree of hierarchization than presumed by the rank-size rule, values
higher than 100 correspond to a higher degree of hierarchization.

2. The data relating to the transport census from 1973 are taken from Viturka’s study
(1975). This study was made using different methodology. The possibility to compare these
data with other data is therefore lower.
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Tab. 2 — Size hierarchization of surveyed centres according to truck transport

Categories Relativized sizes (First centre = 100)
g:;i%gﬂ Complex size Relative transport size
1991 2001 1980 1985 1990 1995 2000 | 2005 Index
2005/
1980
1.| 100 100 100 100 100 100 100 100 100.0
2.-4. 83 74 162 145 157 147 124 112 69.1

5.-12. 50 49 264 221 250 249 173 169 64.0
13.-34. 93 85 507 423 460 427 307 288 56.8
35.-98. | 112 104 900 764 853 733 473 429 47.7

DH | 89.3 92.1 18.6 20.6 19.6 21.3 28.7 29.6 159.1

Source: Hampl (2005), Road Transport censuses 1980-2005
Note: DH = Degree of hierarchization

complex and transport hierarchy reveals different features of both the indica-
tors. Hierarchization of a complex size in all monitored years shows that only
the last size category (35'"-98' centre) is in its size equivalent to the dominance
of the first centre (Praha). Other categories are hierarchically underdeveloped,
which is a result of the long historical development of the settlement pat-
terns in Czechia (see Hampl 2005). On the contrary, the size hierarchization
of transport features shows different tendencies. Each category of transport
size outweighs the size of the first centre. However, some evident tendencies
in the development of the transport hierarchy during the monitored years are
revealed. The growing significance of the biggest centres is evident (above all
the growing significance of the first centre (Praha). Conversely, the lower hi-
erarchical scale showed a radical decrease of transport size (from 783 in 1980
to 475 in 2005). A more relevant indicator for this evaluation is an indicator of
the degree of hierarchization (see notes under table 1). This indicator refers to
the gradually growing significance of the biggest centres in Czechia (18.6 for
the year 1973 and 26.9 for the year 2005) which is a result of more consider-
able concentrations of transport flows and transport infrastructure into the
biggest centres. Very interesting is also the comparison of the transport hier-
archy development before and after 1989. The transport hierarchy of surveyed
centres is least developed in 1990. It could be a result of the planned socialistic
development of settlement centres in the 1970s and the 1980s, which largely
leveled off the development of natural hierarchization tendencies, especially
the development of the highest category of centres in the settlement structure
(see e.g.: Hampl, Gardavsky, Kithnl 1987). Another reason for this interpreta-
tion is, for example, the stagnation of road transport intensities in 1990 (in
total values), which was a consequence of the Czechoslovak economy stagna-
tion in the second half of the 1980s.

The development and size hierarchization of the monitored centres accord-
ing to the truck transport size (Tab. 2) was also evaluated. Truck transport
is more oriented on transit transport and therefore it can be expected that
this transport mode will be more selective and hence more hierarchically
developed. From the point of view of the transport hierarchy dynamics the
significant progressive hierarchization is revealed especially in the last two
transport censuses in 2000 and 2005. There is also an evident decrease of the
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Tab. 3 — Size hierarchization of surveyed centres according to car transport

Categories Relativized sizes (First centre = 100)
fg;g;l(;s)f Complex size Relative transport size
1991 2001 1980 1985 1990 1995 2000 2005 Index
2005/
1980

1.| 100 100 100 100 100 100 100 100 100.0
2.-4. 83 74 106 99 124 126 126 107 100.9
5.-12. 50 49 179 171 197 201 191 171 95.5
13.-34. 93 85 352 349 384 375 331 292 83.0
35.-98. | 112 104 627 599 704 646 572 486 77.5
DH | 89.3 92.1 21.0 21.0 20.6 22.1 25.0 26.6 126.7

Source: Hampl (2005), Road Transport censuses 1980-2005
Note: DH = Degree of hierarchization

transport significance of the lower hierarchical categories in comparison to the
size of the first centre. The most considerable decrease is seen in the last size
category (35 to 98 centre). In comparison to 1980, this category decreased
its transport size by more than half to 47.7. Most interesting is the develop-
ment of the degree of hierarchization of the whole complex. In 1980 the truck
transport was compared to other road transport modes the least hierarchi-
cally developed transport mode (degree of hierarchization value =18.6). On the
contrary in 2005 this transport mode was the most hierarchically developed
(value = 29.6). It could be proved for example by the more evident concentra-
tion of truck transport into the biggest settlement centres and by the weaken-
ing of former customer-supplier relations, which were shaped mainly by truck
transport (index value = 159.1), on the lower hierarchical scales.

The size hierarchization of settlement centres according to the car transport
size is evaluated in Table 3. The monitored indicator shows similar tendencies
as in the above mentioned characteristics in comparison with the complex size.
The car transport size shows substantially lower hierarchization than complex
indicators. A special exception is a relatively lower transport size of the second
hierarchical category in 1985, which is higher again in the following years.
The degree of hierarchization by car transport in the pre-transformation time
is probably higher than by truck transport. It results from a relatively high
degree of automobilization of the urban districts (the biggest centres) in this
period, the dominance of which was after 1990 more rapidly decreased by the
spatial development of the car transport, first in the Bohemian regions, later
in the Moravian regions. The development index 2005/1980 is obviously the
lowest of all monitored road transport modes and that’s why car transport is
the least hierarchically developed transport mode.

4.2. Main changes in the transport hierarchy
of settlement centres
The transport hierarchy of the Czech centres in year 1990 is a start-up

phase of the detailed research and of course it reflects the previous socialistic
development (Fig. 2). The most important transport centres in 1990 were the
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Fig. 2 — Transport hierarchy of settlement centres of Czechia (1990)

biggest settlement centres of Czechia (Praha, Brno, Ostrava, and Plzen). Their
transport importance arises mainly from their natural complex value in the
whole settlement system. The fact that among the centres of the highest hier-
archical level suddenly appear centres of relatively less complex value (Uher-
ské Hradisté, Tabor, Mlada Boleslav), is the main feature of this hierarchy.
Their importance for transport is influenced mainly by their good transport
location within the road transport network (similarly for public transport e.g.
Marada 2003).

On the contrary, centres of relatively more complex value, which are situated
in worse transport location (e.g. Tachov, Dvar Kralové nad Labem, Unicov),
appear on the lowest levels of the transport hierarchy. Good or bad transport
location therefore most influences the difference between transport hierarchy
and settlement hierarchy of the surveyed centres. The twenty biggest and
smallest transport centres according to their relative transport size in 1990
are shown in Table 4.

The difference between transport and settlement hierarchy causes substan-
tial differences in the order of centres according to the transport and complex
size. Among the centres most advantaged by their transport location is Ttebon
(the difference between transport and complex hierarchical order is over 87
points), Lovosice (over 82 points), Podébrady (over 72 points), Novy Bor and
Caslav (both over 55 points). This advantage can be influenced by different fac-
tors (e.g. spatial differentiation of road transport modes in Czechia or public
transport quality). However, the road transport location factor is the most im-
portant one. On the other hand, among centres that are most disadvantaged by
their transport location are Sokolov (over 74 points), Blansko (over 71 points),
Kadan (over 58 points), Dvar Kralové (over 55 points) Krnov and Litvinov
(both over 53 points). All of these centres show lower relative transport size
than complex size. These centres often lie away from important transit roads
and therefore are least influenced by transit or irregular transport.
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Tab. 4 — The biggest and smallest centres according to their Relative Transport Size (1990)

Order | Centre Relative Order | Centre Relative
Transport Transport
Size Size
1. Praha 527.3 125. | Policka 31.3
2. Brno 290.7 126. | Semily 30.7
3. Ostrava 218.0 127. Unicov 29.5
4. Plzen 191.5 128. | Lan§kroun 27.6
5. Olomouc 161.9 129. | Novy Bydzov 27.1
6. Hradec Kralové 155.2 130. | Milevsko 27.0
7. Uherské Hradisté 139.6 131. Blatna 26.6
8. Tabor 139.0 132. | Tachov 26.5
9. Ceské Budgjovice 133.8 133. | Frydlant 26.3
10. Zlin 126.1 134. | Dvuar Kralové n. L. 26.2
11. Mlada Boleslav 124.6 135. | Valasské Klobouky 25.5
12. Pardubice 124.2 136. | Velké Meziii¢i 25.5
13. Most 118.8 137. Frydlant n. Ostr. 25.1
14. Teplice 115.5 138. | Sedl¢any 25.0
15. Vyskov 111.8 139. | Bysttice n. Pern. 24.3
16. Karlovy Vary 110.3 140. Hlinsko 23.6
17. Lovosice 106.3 141. Chotébor 23.1
18. Benesov 105.0 142. Hotovice 21.1
19. Prostéjov 103.8 143. Prachatice 20.0
20. Opava 98.6 144. | Broumov 16.8

Source: Transport census 1990
Note: Relative Transport Size = all transport volumes entering or departing the centre; all
centres = 10,000.

The obvious line character of important supra-regional transport centres is
evident. Some main transport axis of Czechia with higher transport integrity
can be differed: Ceské Budéjovice — Tabor — Benesov — Praha; Cheb — Kar-
lovy Vary — Usti n. Labem — Dé¢in; Praha — Roudnice — Lovosice — Teplice;
Praha — Mlada Bleslav — Turnov — Ji¢in/Liberec; Praha — Podébrady/Kolin —
Hradec Kralové/Pardubice; Hradec Kralové — Svitavy — Brno/Olomouc;
Brno — Vyskov — Prostéjov — Olomouc — Hranice — Ostrava; Hodonin — Uherské
Hradisté — Zlin/Kromériz — Prerov.

The transport hierarchy of the Czech settlement centres was evaluated
analogously (Fig. 3) according to the latest Transport census in Czechia
in 2005. This year is regarded as the last phase of the transformation pe-
riod. Among the most important transport centres are again the biggest
settlement centres of Czechia (Praha, Brno, Ostrava and Plzen), but their
dominance over the following centres is relatively lower. In this respect is the
decrease in the transport size among the first four centres and the following
centres more continuous. The above mentioned difference between transport
hierarchy and settlement hierarchy can be illustrated by the fact, that in the
highest hierarchical levels appear again centres with relatively lower com-
plex value (Prostéjov, Mlada Boleslav, Frydek-Mistek and Hranice). These
centres are advantaged by their good transport location and often are the
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most important traffic intersections in Czechia. On the other hand, there are
centres with the smallest value of their relative transport size (Chotébot,
Prachatice, and Broumov). The relative transport size value of the first cen-
tre (Praha) was over 527.3 in 1990 and over 757.2 in 2005. On the contrary,
relative transport size value of the last centre (Broumov) was over 16.8 in
1990 but only 13.0 in 2005. The growing variation interval between maximal
and minimal relative transport size is evident within the surveyed centres
system. This proves the growing significance of the first centre. Twenty big-
gest and smallest centres according their relative transport size in 2005 are
shown in Table 5.

The above documented differences in centres order according to their
complex and transport size were also revealed by previous evaluation. Good
transport location influences namely Lovosice (over 69 points), Mohelnice
(over 65 points), Litomysl (over 60 points), Caslav (over 59 points) and Hranice
(over 53 points). The most dynamic growth is typical for centres situated on
the R35 or the I/35 road (Olomouc, Mohelnice, Litomysl, Vysoké Myto, Hradec
Kralové), which is an alternative road for the most used motorway the D1. On
the other hand, the most disadvantaged centres concerning the transport loca-
tion are Sokolov (over 63 points), Litvinov (over 59 points), Dvar Kralové (over
54 points), Piibram (over 51 points) and Kadan (over 50 points). Although
these disproportions are very significant, certain joining between both types
of hierarchy during the transformation period can be seen.

4.3. Transport typology of settlement centres
The previous analyses were oriented namely on the significance of changes

in the transport hierarchy of settlement centres during the transformation
period, which can be rated as primary and more obligatory. The structural
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Tab. 5 — The biggest and smallest centres according to their Relative Transport Size (2005)

Order | Centre Relative Order | Centre Relative
Transport Transport

Size Size
1. Praha 757.2 125. | Susice 28.9
2. Brno 377.9 126. | Dadice 28.8
3. Ostrava 230.1 127. | Unicéov 28.7
4. Plzen 191.2 128. | Novy Bydzov 27.4
5. Olomouc 190.6 129. | Vla§im 27.4
6. Hradec Kralové 185.8 130. | Lanskroun 27.2
7. Prostéjov 183.2 131. | Hotovice 26.5
8. Mlada Boleslav 159.5 132. | Vimperk 26.3
9. Frydek-Mistek 155.6 133. | Sedléany 25.7
10. Pardubice 148.3 134. | Dvur Kralové n. L. 25.4
11. Ceské Budgjovice 142.8 135. | Semily 23.2
12. Hranice 129.2 136. | Blatna 22.8
13. Teplice 122.8 137. | Hlinsko 22.6
14. Uherské Hradisté 122.4 138. | Frydlant 22.5
15. Usti nad Labem 122.1 139. | Tachov 21.4
16. Zlin 120.0 140. | Podboiany 20.5
17. Kolin 115.9 141. Bystrice n. Pern. 20.2
18. Liberec 112.8 142. | Chotébor 18.9
19. Vyskov 110.8 143. | Prachatice 174
20. Tabor 107.5 144. | Broumov 13.0

Source: Transport census 2005
Note: Relative Transport Size = all transport volumes entering or departing the centre; all
centres = 10,000.

changes can be ranked as secondary changes, which indicate proportional
changes in particular road transport modes in the monitored centres. The
structural changes of settlement centres are researched using the created
transport typology from 1990 and 2005, regarding to changes in proportion of
particular transport modes in all road transport volume (modal split). These
changes are therefore evaluated dynamically and are always related to the
actual modal split. There are particular changes in modal split between 1990
and 2005 evident. The modal proportion in 1990 is 27.4 percent for truck trans-
port, 71.0 percent for car transport and 1.6 percent for motorcycles. Analogical
values for 2005 are 24.2; 75.3 and 0.5 percent. The proportion of these modal
splits is very similar at all monitored geographical levels, which proves their
equal proportionality (similarly Viturka 1981).

The transport typology of settlement centres was created based on modal
split proportions for centres with marked truck transport share, centres with
marked car transport share and blended centres, which mostly conform to the
arithmetical average values. The centres with marked truck transport share
in 1990 are all centres with 35.0 and more percent of their modal split allotted
to truck transport (33.0 and more percent for the year 2005). Analogously, the
centres with marked car transport share are all centres with 78.0 and more
percent of their modal split allotted to car transport (80.0 and more percent
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Relative Transport Size (1990)
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Fig. 4 — Transport typology of settlement centres of Czechia (1990)

for 2005). Blended centres are centres, which correspond with the above men-
tioned categories. Transport typology of settlement centres was created for
both monitored years (Fig. 4 and 5).

Centres with marked truck transport share in 1990 are mainly bigger
transport centres (Brno, Uherské Hradisté, Hradec Kralové etc.), which are
concentrated on the main transport networks of Czechia, especially on west-
east transport routes, which reflects the main orientation of transport flows.
Centres with marked truck transport share are concentrated in the northwest
of Czechia which is connected with bigger industrialization of these regions,
whose transport interactions were based mainly on truck transport. Very in-
teresting is the concentration of centres with marked share of car transport.
There are also bigger transport centres in this group (Praha, Plzen, Karlovy
Vary, and Mlada Boleslav), but the highest concentration of these centres is
only in the Bohemian regions (not Moravian) which is a result of local higher
degree of individual automobilization. The last evaluated category includes
the blended centres, whose modal split proportion is bigger than the average
share of Czechia. In this category, there are mainly mid-sized transport cen-
tres, whose modal split proportionality is influenced namely by their transport
location on important inter-regional transport routes.

The transport typology of settlement centres of Czechia is shown in figure 5.
The increase in truck transport share in centres located on the R35 (1/35)
road is interesting. It indicates the growing significance of this transport axe
in truck transport and growing transit transport load of these centres with
direct relation to the negative environmental impacts. Among centres with
marked truck transport share in 2005 are also the biggest settlement centres
(Praha, Brno, Olomouc, Hradec Kralové), which corresponds to the above men-
tioned empirical evidence of progressive concentration of truck transport into
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Fig. 5 — Transport typology of settlement centres of Czechia (2005)

the biggest centres. Significant changes occurred in centres with marked car
transport share in 2005. Among these centres are mid-sized transport cen-
tres and small transport centres (except Ostrava), which are located mainly
in worse transport locations (Tachov, Novy Bydzov, Susice), in the northwest
border regions of Czechia (e.g.: Sokolov, Ostrov, Kadan, Litvinov) and in the
proximity of the biggest centres (TiSnov, Blansko, Boskovice, Beroun, Kladno,
Vlagim etc.). The only exception is Ostrava, whose modal split is influenced by
relatively lower share of truck transport and higher degree of automobiliza-
tion. The blended centres category in 2005 is more spatially and hierarchi-
cally dispersed compared to 1990. Among these centres are especially centres
located on important inter-regional transport routes.

5. Conclusion

The above mentioned empirical analyses proved relatively strong dynamics
of the development of the geographical organization of the Czech transport
system during the transformation period. All monitored problems can be sum-
marised in the following conclusions:

1. After monitoring of long-term tendencies in the transport hierarchy of Czech
settlement centres, we can stress the deepening of the transport hierarchy,
which is however modally unequal. The most progressive road transport
mode in terms of this deepening process is the truck transport, which was
during the monitored years gradually concentrated into lower number of
centres. On the contrary, the most hierarchically dispersed transport mode
is car transport which is a result of its spatially dispersed distribution and
its orientation on common needs.
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2. The transport hierarchy of Czech settlement centres between 1990 and 2005
went through significant quantitative and qualitative changes. Among the
most significant changes can be included the growing variation interval
of maximal and minimal relative transport size, which indicates growing
value of the biggest transport/settlement centres and decreasing value
of the smallest centres. The approximation of transport hierarchy to the
general trends in settlement patterns simultaneously causes the reduction
of the difference between transport hierarchy order and settlement hierar-
chy order, which is probably connected with the growing demand of Czech
households for cars.

3. The structural changes in the transport hierarchy can be expressed by the
transport typology of surveyed centres. This monitoring evidently proved
more significant concentration of transport flows (mainly by truck transport)
into the biggest settlement centres and environmental load of the transport
centres located on the main transport routes of Czechia. These transport
routes are mainly of northwest-southeast orientation.

In conclusion, we must again point to the fact that there is no comprehen-
sive database for the monitored transport mode available. Due to this fact
the research topics can be studied only implicitly and with a certain degree of
generalization. The results of this research can be also used for the practical
demonstration of the by-pass roads building necessity by monitored centres.
These analyses can thus serve as a basis for environmentally oriented regional
planning and regional policy.
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Shrnuti

GEOGRAFICKA ORGANIZACE DOPRAVNIHO SYSTEMU V CESKU
A JEJI VYVOJ V TRANSFORMACNIM OBDOBI

Dopravni systém Ceska prosel v pribshu transformaéniho obdobi, stejné jako ostatni
sociogeografické systémy, zdasadnimi kvantitativnimi a kvalitativnimi zménami v jeho pro-
storové organizaci. Hlavnim cilem prispévku je proto geografickd analyza zmén v dopravni
hierarchii stiredisek osidleni Ceska v prubéhu transformacniho obdobi. Piestoze se jedna
pouze o parcidlni problematiku ve vyzkumu dopadu spolecenské transformace po roce 1989,
vyznam tohoto sledovdni spoéivd zejména v geografické interpretaci makroregionalnich
zmén ve zminéném dopravnim systému. Vzhledem k dostupnosti zdrojovych dat a vyraznéj-
§1 dynamice tohoto druhu dopravy se prace zaméfuje pravé na zmény a dopady vyvolané ros-
toucim vyznamem silni¢ni dopravy v Cesku. Silni¢ni dopravu lze zajisté povazovat vzhledem
k jeji dominanci v dopravnim systému Ceska za jeji kli¢ové dopravni odvétvi. Pravé tomuto
druhu dopravy vsak bylo v geografickych studiich zatim vénovano relativné mélo pozornosti,
predevsim z divodu nedostatki existujicich statistik o silniéni dopraveé a jejim geograﬁckem
rozloZeni. Mnohem vice poznatkt bylo pubhkovano v oblasti geografické organizace verejné
hromadné dopravy v Cesku, ke které existuje sice bohatsi, presto viak stéle nedostacujici,
datova zdkladna.

Zaméieni prace vychdazi zejména z absence empirickych vyzkumu v prostorové organizaci
silni¢ni dopravy na tzemi Ceska a zejména z absence hodnoceni tohoto druhu dopravy ve
vztahu ke stifediskové hierarchii Ceska v obdobi transformace. Na zdkladé vySe uvedené
diskuze se prace snazi odpovédét na nékteré zakladni vyzkumné otazky vychazejici z teorii
geografické organizace spoleénosti. Predevsim se jedna o otdzky tykajici se vyvoje dopravni
hierarchie stiedisek z pohledu velikostni hierarchizace; o ménici se roli stiedisek z hlediska
koncentrace dopravnich proudu a selektivni zmény ve struktute dopravnich proudt jednot-
livych stiedisek se zietelem k jejich horizontalni a vertikalni diferenciaci.

Diléi témata sledovani vychazi z predeslych vyzkumnych otazek. V analytické ¢asti se pri-
spévek nejprve zaméiuje na dlouhodobé tendence ve vyvoji dopravni hierarchie sledovanych
stiedisek, které tvori zakladni ramec pro nasledujici hodnoceni. V rdmeci tohoto hodnoceni
je pak sledovédna predevsim velikostni hierarchizace stfedisek podle hierarchickych pater
a vyvoj této hierarchie v predtransformaénim a transformaénim obdobi, vzdy ve srovnani
s hierarchizaci stfedisek podle hodnot komplexni velikosti. Zvlastni pozornost je vénovana
zménam v koncentraénich procesech v dopravé ve sledovanych stiediscich a jejich obecnym
souvislostem. V dalsi ¢asti se prispévek zaméiuje na detailni analyzu zmén v dopravni hie-
rarchii stfedisek mezi roky 1990 a 2005, které ramcové ohranicuji pocatek a konec transfor-
macniho obdobi a vychézeji pfedevsim z dopravnich censt provedenych Reditelstvim silnic
a dalnic CR. Analyzy se zaméruji na dvé rizna hodnoceni. Jedna se predevsim o vyznamové
zmény v dopravni hierarchii stf“edisek osidlenl’ Ceska mezi sledovanjrmi roky, jez lze oznacit
zmény strukturalni, které lze oznadit za sekundarm nebot nereflektuji samotné zmény
v dopravni hierarchii stiedisek, ale spiSe jejich kvalitativni stranku. Strukturalni zmény
v dopravni hierarchii stiedisek jsou v ptispévku vyhodnocovany pomoci vytvoiené dopravni
typologie pro oba sledoyané roky.

Strediska osidleni Ceska byla ptrevzata z prace Hampl (2005). Hodnoceno je tak 144
stredisek alespon mikroregiondlniho vyznamu, ktera byla vymezena na zakladé posledniho
populacéniho cenzu z roku 2001 podle jejich populaéniho a pracovniho vyznamu. V prispévku
jsou déle vyuzity udaje z vysledki S¢itani silni¢ni dopravy porizovanych v pétiletych cyklech
Reditelstvim silnic a dalnic CR z let 1980-2005.

V ramci sledovani dlouhodobych tendenci ve vyvoji dopravni hierarchie stiedisek osidleni
Ceska (tab. 1-3) lze zdtraznit piedevsim prohlubujici se hierarchii, ktera je vSak modélné
nerovnomérnd. Nejprogresivnéjsi dopravni méd z hlediska tohoto prohlubovanl je nakladni
silniéni doprava, ktera se ve sledovaném obdobi nejvice koncentrovala do mensiho poctu
stredisek Naopak hierarchicky nejv1ce rozptyleny dopravnl mod je osobni doprava jako
nosti. Dopravni hierarchie stiedisek osidleni Ceska mezi 16ty prosla mezi léty 1990 a 2005
vyznamnymi kvantitativnimi i kvalitativnimi vyznamovymi zménami (tab. 4 a 5). Mezi
nejvyznamnéjs$i zmény lze zaradit rostouci variaéni rozpéti maximédlni a minimélni rela-
tivniho dopravniho vyznamu, které indikuje rostouci tlohu nejvétsich dopravnich/sidelnich
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stredisek a oslabovani stiedisek nejmensich. Pfiblizeni dopravni hierarchie obecnym tren-
dum v sidelnim systému zaroven zpusobuje konvergenci asymetrie mezi sidelni a dopravni
hierarchii. Strukturalni zmény v dopravni hierarchii mohou byt vyjadieny pomoci vytvoirené
dopravni typologie (obr. 4 a 5). Toto sledovani evidentné prokazalo vyraznéjsi koncentraci
dopravnich toki (zejména u nakladni dopravy) do nejvétSich stiedisek osidleni a environ-
mentalni zatiZeni stfedisek lezicich na hlavnich dopravnich tazich Ceska. Tyto tahy jsou
orientovany zejména ve sméru severozapad—jihovychod.

Obr. 1 —Strediska zahrnuta do Setfeni a jejich poloha v silniéni siti (stav k roku 2001)

Obr. 2 —Dopravni hierarchie stredisek osidleni Ceska v roce 1990. V legendé shora: relativni
dopravni velikost, ndkladni doprava, automobilova doprava, silni¢ni sit.

Obr. 3 —Dopravni hierarchie stredisek osidleni Ceska v roce 2005. V legendé shora: relativni
dopravni velikost, ndkladni doprava, automobilova doprava, silni¢ni sit.

Obr. 4 —Dopravni typologie stiedisek osidleni Ceska v roce 1990. V legendé shora: relativni
dopravni velikost, stiediska s podilem na trhu nakladni dopravy, stiediska s podi-
lem na trhu automobilové dopravy, silni¢ni sit, smiSend centra.

Obr. 5 —Dopravni typologie stiedisek osidleni Ceska v roce 2005. V legendé shora: relativni
dopravni velikost, stfediska s podilem na trhu nakladni dopravy, stfediska s podi-
lem na trhu automobilové dopravy, silni¢ni sit, smiSenda centra.
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