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EVALUATION OF COMPETITIVENESS OF RAIL
TRANSPORT ON EXAMPLE OF CONNECTION AMONG
REGIONAL CAPITALS IN CZECHIA?

Jakub Chmelik, Viktor Kv éton, Miroslav Marada?®

Introduction

The issue of evaluation of transport contacts anmsettjement centres is one of the
main fields of transportation-geographic researbicvis closely related to the study of
spatial interaction of centres and origins of whiam be traced back to the quantitative
revolution period, i.e. the 1960s. The term spdtitdraction is often traced to E. L.
Uliman, a representative of the US geographic schaohis theory, Ullman (1973)
states three independent conditions for the originaof spatial interactions among
localities or regions: regional complementarity,temening opportunity, and
transferability. As Johnston et al. (2000) saydiapateractions indicate interrelations
between centres or regions which are realized &yrtbvement of persons (e.g. by their
commuting to work and school, by migration), go¢elg. international trade, import of
raw materials, etc.), or information and capital.

It is clear that the intensity of interaction idated to the size (importance) of the
settlement centres which is the result of the scopés activity at various levels.
However, in a transportation-geographic study legtimate to first closely discuss the
factor of distance which makes their accessibaigier or more difficult. A number of
"standard" models that make use of the conceptistante-decay deal with the
increasing intensity of transport relations wittcidasing distance between settlement
centres (see e.g. Haggett, 2001). In geographys imost common to represent
accessibility in kilometres or minutes (the so edltime accessibility). The issue of
changes in accessibility (especially time accelisipi and their cartographic
representation is a traditional research topic satbpy transportation geographers. For
example Novy (1904) created a map of time accdigibif Prague from Bohemia by
rail, with the use of the isochrone method. Culyent is more common to use the
method of shrinking maps, which is based on isawbso(e.g. Horner, 2000). The
deformation of space by time accessibility and féedint form of its representation is
demonstrated by S. Kraft (2008) with the examplettf South Bohemian region,
S. Kraft and M. Va#ura (2009) use the examples of accessibility o§&edrom micro-
regional centres in Czechia. D. Seidenglanz (20@Kpo deals with transport
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accessibility, as well as M. Higiik (2006) who studies the issue with the examples o
Slovakia.

The second important factor that influences thereke@f interaction of centres is their
size because bigger and larger centres generateatirstt more contacts, higher
turnover of goods, etc. Size and distance (or pnidy) are the most important factors
which influence the intensity of interactions betwecentres and are used in the well-
known gravity model and models based on it (see ldaggett and Chorley, 1969,
Luoma et al., 1993, Hudek, 2008, Chmelik, 2008 and others). Neverthelasgality
two centres with the same population and the sdstande generate a different volume
of contacts. One of the reasons for this asymmisttiie phenomenon of geographical
location, where the location of the centre withinbeoader system, i.e. physical-
geographic confinement of the adjacent territorytloe relative size of the centre
compared to other settlements in its vicinity, ésample, can lead to the acquisition of
administrative functions and, thus, to the streagihg of its hierarchical importance
(see e.g. the towns of Jihlava, Jesenik and othHrsy geographical (or possibly
specifically transportation-related) location thatroduces significant variability and
asymmetry into the relation between the size, ingme, distance and interaction of
centres (see e.g. Marada et al., 2008). Anothdoifdbat conditions the asymmetry of
relations is the differentiated attractiveness ehtoes, which is, however, partially
linked to the importance and the location of thatss. This is quite clear when we
think of attractiveness taking into account forraypée the number and structure of jobs.
Literature also mentions different potential of tes to generate contacts, the so called
emissivity, which is usually related to the incolaeel of citizens (e.g. Rodrigue et al.,
2006). But influence can also be found in the tpanstion possibilities of the citizens,
i.e. public transport supply or the level of mosgation.

Therefore, when we deal with transportation retatjo there arises a related
methodological issue of being able to capture #& interaction between the centres
when the data base is insufficient. The existinta da transportation or movement of
persons are insufficient, especially in terms optaeng the movement origin and
destinations, small territorial scope, sparse nooinig frequency and content limits (we
have the numbers of contacts rather than theirgsar@t our disposal, etc.). Jarsky
(1978) dealt with the possibility to represent tielas between centres describing the
possibility to determine transportation divides tre basis of car traffic census
performed by the Road and Motorway Directorate led Czech Republic on the
majority of roads and motorways every five yeans.térms of the possibility to
determine the start and the end of the journey thé public transport (data about the
intensity of supply of various connections in partar) that remain the "most reliable"
source of data, apart from commuting data fromGkasus. However, public transport
data lack informative ability in a number of otHalds (absence of data about load,
influence of transportation planning by the regi@ml state, technical transportation
factors that influence line routes, etc.). Thisqraies to overcome these disadvantages,
at least partially, by using data on the numbetiaiets sold acquired from the Czech
Railways.

The paper focuses on evaluation of the importanfcgassenger rail transport in
contacts between regional capitals in Czechia.id®at relations are evaluated on the
basis of three selected indicators — supply of eotions, real demand of rail transport

6



based on data on the number of tickets sold, andemmteraction which was
completed by applying the gravity model. In theeca$ interactions between regional
capitals in Czechia the above discussed theordtasit will be present especially in the
following points.

1/ Because the focus is placed on passengeraagprt, the main differentiation factor
of regional capitals, apart from the size of pofialg is their location within the rail
network, and especially the quality of their intemnection by railway. In some cases,
these differences may lead to noticeable differefedween real interactions compared
to theoretical values determined by the gravity edodlhe model is based on settlement
needs, and does not take strictly into accoungtradity of the transportation network,
which is represented in the model only through titistance by rail. In this context, the
differences between the theoretical interactionthedeal demand of rail transport may
apply especially to relations, where there is dceable competition of a quality road
connection (motorways, high-speed roads) and, finerethe real rail transport flow is
lower than the model predicts. The results of th@eh® — Brno relation is especially
interesting because motorway connection tends tasbd significantly even despite the
existence of a rail corridor. On the other handthia case of relations with insufficient
links (e.g. Praha €eské Budjovice) to the motorway network, it can be suppotsed
the rail will occupy a significant position in tesnof modal-split, i.e. the intensity of
real demand will be higher than the model predicts.

2/ Relative location of regional capitals is anotfaetor that influences the symmetry of
the interaction. For example, the position of Peaguthe center of the radial network
of Bohemia supports more intensive use of railw@y. the other hand, the towns of
Jihlava, Liberec or Zlin lack this advantage ewertheir corresponding region. Certain
"difficulties” in the results of our analysis cam lexpected when it comes to the
proximity of the pair Hradec Kralové — Pardubicehose transport connection is of
micro-regional importance, and so the values wdl duite extreme. The Moravian-
Silesian settlement system is characteristic byomidant axis Brno — Olomouc —
Ostrava but lacks the dominant element similarragBe in Bohemia.

3/ The most significant differences in supply ofhogections and real demand can be
expected in relations between regional capitalschviaire connected by rail corridors.

We can expect that in these cases (e.g. Pardub@emouc, Usti nad Labem — Brno)

the supply is higher than the demand due to théesoaf national and international

transit lines.

4/ 1t is probable that we will find greater consisty in the relation between the number
of train connections (real supply) and the numb&rransported passengers (real
demand) because both indicators only apply to traitlsportation. Nevertheless, this
interrelation will be influenced by a number of iars, see the above mentioned transit
connections, the fact that supply is often infllehby technological limitations. Lower
relative difference between the maximum and minimualue of the supply of
connections, i.e. variability of the set, will alsignificantly influence the result.



Notes on methodology

Evaluation of passenger rail transportation refetibetween regional capitals (i.e. 78
relations) is the main topic of the analysis (iagqtto 2007 due to the accessibility of
relevant data). Selection of individual regionapitals, that can be characterised as the
most important centres in the settlement hierarchyresponds to their administrative
borders. The town of Zlin is an exception: the tafiOtrokovice was agglomerated to
it due to high interrelation of these settlementsised by the localization of the
Otrokovice "long-distance" rail station in the fansit rail corridor.

The supply of connections between regional capitatvaluated as of Wednesday, 21
March 2007, on the basis of an electronic timetdb@S offered by the CHAPS spol.
sr.0. company which contains information about #896/2007 railway timetable.
Wednesday was selected because it poses no lonigativeekend, national holiday) nor
are there any additional measures (i.e. additidraihs in peaks on Fridays and
Sundays). Apart from the usual direct connectize (e.g. Kéton, Marada, 2008) we
also accepted connections with one change whilerifvémum time accepted for one
change was 30 minuté<Connections with more than one change were disdeda
because we supposed lower travelling comfort, etresugh in some relations a
connection with two changes is more advantageaars dhconnection with one (both in
terms of travel time and frequerfdy In order to make the supply of connections
relevant to the desired purpose, i.e. connectiaegibnal capitals, we took into account
only those connections that were in accordance \thiln assumption of rational
behaviour of the passengers, i.e. use of the famtelsshortest (most economical) routes.
Therefore, we accepted entirely long-distance/esgtains (i.e. the R, Ex, IC, EC, EN,
SC categories). However, there is one exceptiosesaf relations in which passenger
trains are used (the Os and Sp categories) andoanpetitive in terms of time with
trains of higher transportation segment - espgctht Pardubice — Hradec Kralové and
Olomouc — Otrokovice (Zlin) relations. At the satime, we included only connections
relevant to the real demand. This means that, Xample, in the case of the Praha —
Jihlava relation we accepted only the connectianHavltkav Brod, the connection via
Veseli nad Luznici was not accepted. It is necgssandd that one of many possible
selection procedures was used, which brings aboettain amount of subjectiveness.

The evaluation of real demand of rail transportat®obased on a relativised data matrix
that includes the number of addressed tickets solilarch 2007, provided by the
Czech Railways company. The construction of thesehdndicator of the real flow is
based on the sum of tickets sold in both directiwwhde we tried to include in the total
origin/destinations of journeys of all importanatbns in the delimited regional capital,
taking into account the relation that was curreb#ing evaluated.

Model (theoretical) intensity of interactions beemeregional capitals was determined
with the use of a simple shape of the gravity made&hich the substance of the centres
is represented by the number of inhabitants (ak X#nuary 2007), the distance of the
centres corresponds to their time accessibilityray, and the distance parameter

Y The highest tolerated values of time needed taghavere found, for example in the case of the
Plzei — Ceské Budjovice — Jihlava — Brno — Ostrava relation, withharge in Brno.

2 For example the Usti nad Labem — Jihlava relatiéih the use of change in Kolin and
Havlickav Brod.
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equals 2.2. The model is considered symmetricalimisgy that the emissivity and
attractiveness of each of the studied centres suiistance are directly proportionate to
the value of the centre’s substance. The valudefdistance parameter (the so called
resistance function) was determined on the basislefant literature (e.@Rehak, 2004,
Halas, 2005) and previous results (Chmelik, 200Bhe distance of centres needed for
the construction of the model was evaluated togetlith the supply of connections. If
trains of one line between two centres were usedsystemic way (interval transport —
repeated departure times, the same stop policy,thiee model made use of the running
time of these trains (i.e. mode/the most frequenttid). If there were more lines the
time distance was characterised by the average amfenvalues of connections of
individual lines.

To enable comparison of the three selected indisate. supply of connections, real
demand and model interaction, the values of indi@idsets were relativised in relation
to the strongest relation in the set, which wasgassl the value of 1,000Then
statistical dependence was calculated betweenttitked sets according to the three
given indicators and it was used to determine ¢hegtions where the supply corresponds
to the real demand and vice versa. At the same, tilee evaluation can be used to
identify relations where the real demand is sigaifitly below, or above, the level of the
theoretical relations based on size-related impogaof the centers and their time
accessibility by rail, in which qualitative aspeétpeed, throughput capacity) of the
connection are also included in a mediated way.

Dependence between selected indicators

Simple statistical evaluation provided the valuesasrelation coefficients for the set of
78 relations monitored on the basis of three indisa the values can be used to
interprete primary conclusions on the relationsMeen the selected indicators. The
correlation matrix (see Table 1) shows high deproddetween the real supply and the
model interaction between the studied relationthefcentres. To simplify, we can say
that the theoretical intensity of passenger raih$portation streams based on a simple
model method sufficiently corresponds to the realtacts of the centres.

Table 1: Pair correlations of selected indicators

Indicator Supply of connections Real demand Modigraction
Supply of connections 0.784 0.692 0.740 .696
Real demand 0.784 0.692 0.902 0.888
Model interaction 0.740 0.696 0.902 0.888

Notes: The level of significance of the resultinguga of the Spearman's rank correlation
coefficient and Pearson's correlation coefficigtdlics) is 1%.

Source: the authors’ calculations based on CzechwRgs data, IDOS 2006/2007.

! Mode value of travel time (i.e. time accessib)ligprresponds more to the real conditions than
the average travel time calculated from all coninestin the relation, i.e. even from the less
frequent trains (that make more stops) that ard oséy during the morning and afternoon peak
hours.

2 At the same time this solution is in accordancéiite conditions for the presentation of data
provided by the Czech Railways company.



On the other hand, lower dependence shows in tee o& relation of both above
mentioned indicators with the supply of connectiafier a detailed analysis this result
is not surprising because of several factors. ligjrdtis related to the methodological
procedure when determining the supply of connedtietween regional centres where
capacity of individual connectiohis not taken into account. This leads to signiftba
lower variability of the set than in the case oflieators of real demand and model
interaction. Secondly, it has to be noted that inuanber of relations the supply of
connection is markedly influenced by the long-dis& transit lines that make their
stops in the regional capitals. This means thatstgply of connections is often not
primarily intended for a contact between two clgsétuated centers. The scope of their
supply significantly increases thanks to their adageous horizontal transport position
(for more see Marada, 2006) which does not nedissaed to correspond to the
intensity of transport demand between them. Thjrilg supply of connections in some
cases is influenced by institutional and technaabiransportation factors that have
impact on the line routes. Therefore, it is possihlat in some cases the evaluation of
supply of connections also includes the connectidniegional capitals (especially with
a change) in which the real demand is minimal.

Relationship of real demand and supply of connectits between regional capitals

The relationship of real demand and supply of tcainnections among regional capitals
in Czechia was evaluated with the use of regressiotiel, whose application led to the
explanation of the supply of connection on the $adi real demand. The graphical
representation of linear regression of the studéationship in Figure 1 shows which
relations, according to the model, contain an ozlerd or undervalued supply of
connections.

Y The capacity of trains is very different for edcte. In some cases an “express train” contains
only several carriages, while the maximum valuerei above 10 carriages. If we assume that a
“longer” train is dispatched in accordance with temand and, therefore, its occupancy rate is
much higher, then the lower “closeness” of theti@teship of real demand (and possibly also the
model interaction) and supply of connections iadoord (because of the fact that the capacity of
the supplied connections is not taken into account)
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Figure 1: Regressive model of relationship betweereal demand and supply of
connections
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Notes: The values of indicators are relativised cared to the strongest relation (assigned the
value of 1,000). Centre abbreviations — Prague (PE@ské Budovice (CB), Plzé (PL),
Karlovy Vary (KV), Usti nad Labem (UL), Liberec (Ujradec Kralové (HK), Pardubice (PA),
Jihlava (J1), Brno (BR), Olomouc (OL), Zlin (ZL)sttava (OS).

Source: the authors’ processing based on Czech Rgsldata, IDOS 2006/2007.

The most clear and frequent examples of overvah@thections are those regional
capitals that are situated on the rail corridorsictv brings along a significant scope of
supply which has, as assumed, partly a transitacher (national and international, e.g.
Berlin — Praha — Brno — Vienna). These are esggci@lations with Pardubice
(connection with Usti nad Labem, Olomouc, Brno, rési or Zlin) and Olomouc
(relation with Pardubice, ZIinOstrava). The model evaluated some transit cdimmesc
(usually with a change) via Prague as having amrvaeed scope. These are, for

! overvalued scope of connections in the Zlin — @omrelation can be caused by the fact that
passenger trains were included (see 2 Notes oroohathgy).
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example, the connections of Rizeith Pardubice and Olomouc which can be used by
passengers in an hourly interval. What is alsaésting is the overvalued connection of
the biggest Czech cities of Prague and Brno, wiscimfluenced not only by transit
international lines but probably also by a strongipetition of road transport along the
D1 motorway, which determines a relatively lowermdad of rail transportation (and,
therefore, supply of connections in the regressioédel).

The regressive model evaluated the supply of cdiurexof some radial connections
with Prague, i.e. the connection of Prague withské Budjovice, Plza, Zlin and
Ostrava, as insufficient. In the case of Ostravd Rlzei there is a clear and significant
transportation potential which is not adequate &ting to the model, even despite an
hourly interval of departures. In the case of catine with Ceské Budjovice the high
real transportation flow is probably influenced iy absence of motorway to Prague,
which leads to higher competitiveness of train ls tparticular relation. Similar
situation applies to the connection of Zlin andg@m The results based on real
transportation demand show that the supply of cotioes should be increased in the
main Moravian relation of Brno — Ostrava in the Yées Bohemia tangential
connection between PhzendCeské Budjovice. In this context we have to add that in
the case of some relations, the supply (evaluatethis study using the 2006/2007
timetable) has already been increased (e.g. highrentration of transport in the Praha
— Ceské Budjovice and Brno — Ostrava relations).

A specific approach should be adopted towards ttmngest relations of Pardubice —
Hradec Kralové and Praha — Pardublibecause their extreme values are influenced by
several factors. In the case of the Pardubice détr&ralové pair, two regional centres
are geographically close and the character of tbeility of inhabitants is everyday
commuting, which is different from the other intetians between the other Czech
regional capitals. The Pardubice — Praha relat®omalso influenced by everyday
commuting conditioned not only by the job-relatélagtiveness of Prague but also by
the quality supply of the rail connections, infleed by the transportation position of
Pardubice on | rail corridor.

Relationship of real demand and model interaction btween regional capitals

The next chapter deals with the evaluation of i@t&t of model interaction and real
demand between the individual regional capital€a@chia. Using the gravity model,
we specified inter-centre model interactions andsé¢hcan be compared with the
relativised real passenger flows in individual tielas. Thus, it is an analysis of
theoretical and real interaction of Czech regiocapitals in terms of transportation
flows served by rail. In this case, the supplyaf transport is not evaluated but based
on the facts mentioned above and we assume thiatdetermined significantly by
transportation demand. The graphical representatidmear regression of the studied
relationship (see Figure 2) shows us that it issiiibs to find out from the model in

Y The regressive model was created without the twamgest relations because we assumed that
these extreme values could significantly influertbe results (the course of the regressive
function). However, this assumption has not beerficoed because the variability of the offer of
connections (as a dependent variable) is bettdaiegn when assessing 78 relations (coefficient
of determination R= 0.478) rather than when assessing 76 relatiofrs (R313).
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which relations the real demand is undervaluedveralued compared to the model
interaction®

Figure 2 clearly shows several clusters made oivicdal relations which could be
analysed in more detail in the future. First, ottergion will be paid to selected
relations which are assigned higher theoreticarattion by the model than the real
demand for rail transport actually is. The typieahmples are relations Praha — Brno or
Olomouc — Ostrava. In the case of the first refati the two most important cities in
Czechia the relatively lower real demand is cleamfjuenced by the existence of the
D1 motorway, which significantly supports competitibetween the types of transport
(car vs. bus vs. train). Even though the time agibéy by rail on the Praha — Brno
route is on average longer only by several minutesan be supposed that the railway
connection in this relation has a minority statesnpared to the quality supply by
private bus transportation companies. The analyatsalso confirmed that. From the
model interaction point of view, the Olomouc — @s# relation is also overvalued
compared to the real demand predicted by the reigeesodel. However, this fact can
be influenced by a relatively low cooperation ofgb centres, where Olomouc is more
closely oriented to Prague and Brno, even dessiteelative proximity of Ostrava. The
case of Ostrava is analogous. The question is hevctirrently relatively high-quality
rail connection will cope with the opening of théale of the D1 (D47) motorway.

The regression model also shows pairs of relaions/hich higher real demand of rail
transportation is typical (compared to the previpuasentioned relations). However, the
model prediction remains higher. These are espgdla interactions between Prague
and Plzé, or Usti nad Labem. We again need to emphasizentpertance of the
existence of high-capacity road communications tvipimobably significantly condition
the competitiveness of rail transportation and sghent distribution of transportation
flows within modal-split. On the other hand, thésult can also be influenced in terms
of methodology by the “setting” of the gravity mdde relation to the size of the
population of Plz# or to the relatively low time accessibility in tfaha — Usti nad
Labem relation, which generates high model intésact

! Similarly as in the case of the regressive modeahe relation between the real demand and
offer of connections the variant of 76 relationsswasted (i.e. without the Hradec Krélové —
Pardubice and Praha — Pardubice). The assumptiasighificant influence of the results by high

values of the mentioned relations was not confirinethis case either because the variability of
the real demand is explained in 79 % &R.788), and in the case of 76 relations in 65 % (R
=0.649), when all relations are included.
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Figure 2: Regressive model of relationship of modéhteraction and real demand
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Source: the authors’ processing based on Czech Rgsldata, IDOS 2006/2007.

The Praha — Liberec relation is a typical exampleng competition of passenger car
transport as well as bus transport can be seen.ekXistence of a high-speed road
enables fast connection of these two cities via trassport. Rail transport is not
competitive in this relation due to insufficientilvaay infrastructure and we cannot
expect any change in the status quo in the future.

However, it is also clear that there are relatibesveen regional centres in which the
real transportation flow is higher than their thetmal interaction. The PrahaGeské
Budgjovice or Praha — Olomouc relations are the mastrdit case (but also e.g. Brno —
Ostrava and Praha — Ostrava). Higher real demanufli|enced by several factors,
especially time competitiveness of rail compareth®unfinished or non-existent high-
capacity road infrastructure, plus a relatively thgpality supply of rail connections
(especially Praha — Olomouc). However, this is aotirely valid from the Praha —
Ceské Budjovice relation, and possibly also the Brno — Qairaelation, where the
railway infrastructure is being modernised (or rglergoing project preparation) and
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time accessibility does not correspond to the lefelemand because of the distance in
kilometres of these centres.

Selected relation examples: focus on rail transportompetitiveness

To conclude, we selected relations which show tlstrimteresting results in terms of
evaluation of all three constructed indicators amdse deviation from the tendencies is
the greatest. The selection was influenced by s¢vether factors, including the
position in the overall evaluation of indicatoredsTable 2). Another one was the
geographical position of the centre and, last hatt Ieast, the transportation-related
position, i.e. the location of the centres on ddfg types of communications (the
existence or absence of a motorway, rail corrigte,). The following relations were
selected: Praha €eské Budjovice, Praha — Brno, Usti nad Labem — Liberec,0B#n
Zlin and Brno — Ostrava (see Figure 3).

The Praha -Ceské Budjovice relation clearly shows significant differescbetween
the studied indicators. The high rail transport iemand is quite unexpected. This is
because of the above mentioned absence of a mgtaavamection between Prague and
South Bohemia which has high impact on the qualitiyus transportation on this route.
Taking into account the general demand, it woulghbssible in this relation to enhance
offer of connections or create anew conceptiontrafisport services, e.g. by an
introduction of express trains for important cestom the route (Praha, Tabor, Veseli
nad LuZnici — change in the direction Jiotiiv Hradec/Tebai, Ceské Budjovice),
while the micro-regional centres (e(@rcany, Sezimovo Usti, etc.) would be served by
trains of (fast) regional transport. The moderniBédail corridor should help improve
the quality of the transportation solutions in thture.

The exposed Praha — Brno relations shows strohgeimée by the D1 motorway, which
can explain the low rail transport real demand edespite quality scope of supply of
connections. The railway infrastructure will not beanged in the near future (see
possible construction of high-speed rail througle tflysaina region), therefore,
motivation can come from tariff offer.

The Usti nad Labem — Liberec relation is a typtealgential connection. It is a relation
of two regional capitals in North Bohemian bordedabetween which there is not
motorway or high-speed road connection. The ralatid all the three indicators
immediately shows low demand that can be influenesgecially by a different
catchment rate by each centre, significantly infkesd primarily by the Prague
metropolitan area. At the same time, the relatil@ly value of model interaction shows
insufficient level of time accessibility in thislagion.

Table 2: Relations with the highest indicator value

Posm(_)n Supply of connectiong Real demand Model interaction
of relation

1. PR-PA 1 000PR-PA 1000 PR-PA 1000

2 HK-PA 864 HK-PA 935 PR-PL 834

3. OL-ZL 727|PR-UL 565 HK-PA 810

4, OL-0S 693PR-CB 561 PR-UL 793

5 PA-OL 682 PR-OL 492 PR-BR 502

15



6 PR-HK 486 PR-HK 492
7. PR-OL 482 OL-0S 485
8. UL-PA 44% PR-0OS 302
9. PR-UL 388 OL-ZL 214
10. PR-BR 261 BR-OS 207
11. PA-OS 227 BR-OL 185
12. UL-OL 223 PR-LI 178
13. HK-OL 169 PR-OL 175
14. PR-OS 165| PR-CB 155
15. PA-BR 1259 ZL-0S 151
16. PR-PL 98 PA-BR 128
17. BR-OL 83| BR-ZL 114
18. PL-PA 80, PR-JI 96
19. PA-ZL 62 PR-ZL 74
20. Z1L-0S 60| HK-BR 71

Notes: The values of indicators are relativised cared to the strongest relation (assigned the
value of 1,000). See centre abbreviations belowreidu

Source: the authors’ processing based on Czech Rgsldata, IDOS 2006/2007

The Brno — Zlin relation shows interesting resuiltkese are geographically relatively
close centres with high supply of transport conivest However, in this analysis its
value has been influenced by the methodology whaadepted a change and aggregated
data for the towns of Zlin and Otrokovice. It iopable that the absence of a direct
connection in this relation because of the closeidéshe centres strongly discourages
potential passengers, who prefer direct bus commmectherefore, the value of the real
transportation flow is low compared to other indiza. Currently, Otrokovice offer a
express train line to Brno (viai@clav), but its primary objective is to serve cestr
situated close to each other (Otrokovice — Staestd) Staré Msto — Beclav, etc.)
rather than the connection with Brno. Thereforeg thavel time is still relatively
uncompetitive.

The best balance between the indicators can belfouthe case of Brno and Ostrava,
where there is a relatively high supply of railngportation, as well as demand.
Theoretical interaction of centres is slightly lowsecause it is influenced by worse
time accessibility. The current position of radrisport can pose a threat to the opening
of a quality north-south motorway connection. Tlere, because of the rail potential, it
is necessary to focus on quick modernisation dfveai line 300 (Brno — Ferov) which

will lead to an acceleration of the existing cortimt and, possibly, a change in its
concept (e.g. introduction of fast express trains).
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Figure 3: Comparison of indicators in selected rel@ons of regional capitals
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Notes: The values of indicators are relativised cared to the strongest relation (assigned the
value of 1,000). Figures above columns show positfarlation within a set.

Source: the authors’ processing based on Czech Rgsldata, IDOS 2006/2007.

Conclusion

The performed analyses lead to several generallegions concerning the relations
between the supply of rail connections, real pagsertransportation flows and
theoretical interactions between centres, based agravity model. Generally, the
assumptions adopted at the beginning of the papere \vin accordance with the
evaluation results to a high degree. The followponts reflect the conclusions.

1/ In accordance with the first assumption, thd dEmand is met by an adequate
supply of rail connections. At the same time, thsumption of incongruity of relations

on rail corridors has been confirmed; in some céisesupply of connections is much
higher than the real demand. This situation isustiiced especially by express (long-
distance) transit lines (low demand in the PardubicOlomouc relation and, at the
same time, a high number of connections that arg@mimarily designated to serve this
relation).

2/ In relations where there is direct competitidrbos and passenger car transportation
because of quality road infrastructure (motorwayigh-speed roads) it is clear that
there is a noticeable discrepancy between relgtilegh theoretical interactions
between centres and lower real rail transportadiemand. The Praha — Brno relation is
a typical example. On the other hand, in relatiaifout strong road transportation

17



competition (Praha €eské Budjovice and Brno — Ostrava), because of uncompleted
motorway network, there is a clearly higher valfieeal transportation flow than in the
theoretical interaction. Therefore, it is obviohattthe horizontal transportation position
of centres in the networks plays an essential molgéhe competitiveness of road
transport.

3/ Rail transportation should focus primarily oridgimprovement of the quality of the
railway infrastructure (complete rail corridors) those relations where higher real
demand has been identified (selected radial commmectvith Prague in Bohemia and the
main Moravian relation Brno — Ostrava). After metay network is completed the ralil
transportation in these sections will be subjecttach higher passenger car and bus
transportation competition.

The results hint possibilities where simple modellican be used for transportation
planning. The methodology used confirmed ofteniiivtely perceived deficiencies.

Relations with inadequate supply of rail connectiaould be subject to more detailed
reassessment and, possibly, their level could bdififed, thus improving the quality of

transport services. In terms of methodology andetch better-quality results, we can
recommend the construction of an indicator of syblconnections that would include
the capacity of the trains supplied, which woulddeubtedly help to solve the

frequently discussed low variability of the set @afpply of connections within this

research.

One research issue remains open for the futuriectode other modes of transportation
(especially passenger car and public bus trandfmn}dnto the gravity model when we
face absence more detailed (especially directitated) demand data. In this sense,
recommendations for transportation statistics tutins can be formulated.
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Abstract: The article is focused on evaluating the signifaearof rail passenger
transport in transport contacts among regionaltakspin Czechia representing the most
important centres in the settlement hierarchy. feveew of the particular connections
works with the values of the year 2007 and is basgethe relationship between supply
and demand for rail passenger traffic. The evatmais based on the number of rail
links within the working day, while assuming th&ietsupply is influenced by the
location of the centre in the transport network &ty position in the settlement
hierarchy. Real demand data represent the numbelickdéts sold by the Czech
Railways. Theoretical size of the interaction igabted by application of the gravity
model. Based on the final evaluation of indicatmirsupply and demand for rail traffic
among regional capitals and their interactionsggtimhs are described where demand is
substantially below, respectively beyond the leeélreal supply and theoretical
interaction, which is based on the importance oftres and their accessibility of the
railway transport in time. In conclusion, the oppaeities for the development of
infrastructure in the selected connection in retatio transport planning are outlined,
using the obtained results.

Key words: transport interactions, competitiveness of ra@insiport, relationship of
supply and demand for rail passenger traffic, gyaviodel, regional capitals in Czechia
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