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ABSTRAKT

Prostorové interakce vyznamné ovliviuji komplexni geografickou organizaci, utvafeni
sidelnich struktur a vysvétluji a popisuji vyznam vzajemnych vztahl v krajinné sféfe na
vSech méfitkovych urovnich. Proto jsou oznacovany jako jeden z kli¢ovych obecnych
pojmu geografie. Nejvétsi diraz je tomuto tématu vénovan predevsim ve studiu dopravy
a dopravnich siti, které mizeme povazovat za hlavni oporu interakci. Problematika
hodnoceni prostorovych interakci, popi. vuzSim pojeti dopravnich vztaht,
je charakteristickd vyznamnou interdisciplinaritou, nebot otazky propojenosti
jednotlivych stfedisek a jejich potfeb v kontextu urovné dopravni nabidky fesi
dopravné-inzenyrské obory, ekonomické obory, specialist¢é v oblasti Uzemniho
planovani atd. Obdobné jako o néco diive jiné oblasti socialni a ekonomické geografie
soucasna geografie dopravy prochdzi zménou v podobé¢ plurality metodickych ptistupt,
,,vhitini* specifikace detailn¢jsiho vymezeni objektu studia a novych aplikac¢nich vyzev.
Problematika intenzity apovahy dopravnich vztahti je zpravidla spojovana
s kvantitativnimi metodami poznani reality. Pfesto je stale soucasti vyznamného poctu
dopravné-geografickych studii a zaroven je nadale aktualni, pfedevsim s ohledem na
aplikace v feSeni praktickych uloh dopravniho planovani a rozhodovacich praktik
Vv decizni sféfe.

Hlavni vyzkumné zaméteni predkladané disertacni prace je rozdéleno do dvou trovni.
Prvni Groven zahrnuje pfedevsim teoreticko-metodologické uvedeni do problematiky
prostorovych interakci v geografii dopravy zahrnujici vyvoj této problematiky
v kontextu zmén geografického mysleni, vymezeni aktualnich témat a diskuze
podminujicich faktort interakci. V metodologické roviné je piinosem Siroka diskuze
moznych postupti aplikovana na konkrétnich ptipadovych studiich s autorskym
podilem, které¢ tvofi druhou cast prace. V prvé fadé jsou predstaveny moznosti
hodnoceni dopravnich interakci, zejména jejich intenzity, frekvence, smérovani
azarovenn elementdrni identifikace wvnitini struktury =z geografické perspektivy.
Soucasné¢ mé prace ambici piibliZzit moznosti vyuziti dostupnych udaji a aplikaci
poznavacich nastrojii dalSim oboriim zabyvajicich se interdisciplinarnimi dopravnimi
tématy a vV neposledni fadé rovnéz také potfebam feSeni praktickych tloh.

Vysledky ziskané v pribéhu vyzkumu potvrzuji slozitost celé problematiky.
Z identifikace podminujicich faktorti vyplyva, Ze v nékterych piipadech hraji kromé
obvyklych faktord (tj. velikost/vyznam stiedisek a jejich vzijemna vzdalenost)
dilezitou roli dalSi obtizné¢ kvantifikovatelné ,,mékké vlivy”“ jako behavioralni
charakteristiky ¢i institucionalni prostfedi. Na druhou stranu je nutné uvést, ze tradi¢ni
kvantitativni metody zaloZzené na matematicko-prediktivnim aparatu (hlavni
diferenciacni faktor je vzdalenost, popi. cena a cas) piindSeji pomérné zajimavé
a intuitivné predpokladané vysledky. Ty je v nékterych piipadech mozné srovnévat
s oficidlnimi vystupy decizni sféry. Casto vsak teoretické piistupy nemaji srovnani
s realnym stavem ¢i obdobnym hodnocenim, a proto je jejich verifikace obtizna.



ABSTRACT

Spatial interactions considerably influence complex geographic organisation and the
shaping of settlement structures, explaining and describing the importance
of interrelationships in the landscape sphere on all scale levels. This is why they are called
one of the crucial general terms of geography. When it comes to this topic, the biggest
emphasis on it is primarily laid in the study of transport as well as transport networks that
we can consider the main support for interactions. The topic of evaluation of spatial
interactions or, if defined narrowly, of transport relationships, is characteristic due to its
important interdisciplinary nature because the questions of interrelatedness of individual
centres and their needs in the context of transport offer are dealt with by transport
engineering fields, economic fields, land-use planning specialists, etc. Similarly to other
spheres of social and economic geography, where this occurred earlier, present-day
geography of transport is undergoing a change in the form of a variety of methodological
approaches, ,,internal specification of a more detailed delineation of the subject of study
and new application challenges. As a rule, the topic of intensity and nature of transport
relationships is associated with quantitative methods of cognition of the reality. Despite
this, it is still a part of a significant number of studies of transport geography and at the
same time, it is still an urgent topic, especially when taking into account applications in the
solutions to practical transport planning tasks and decision-making practices in the decision-
making sphere.

The main research focus of the presented dissertation is divided into two levels. The first
primarily includes a theoretical and methodological introduction into the topic of spatial
interactions in transport geography. It encompasses the development of this topic in the
context of changes in geographical thought, the outlining of urgent topics and a discussion
of underlying factors of interactions. On the methodological level, there is the contribution
of a broad discussion of various techniques applied for specific case studies with the
author’s contribution, which forms the second part of the study. Above all, there is an
introduction of the chances with which to assess transport interactions, in particular their
intensity, frequency, heading and, at the same time, an elementary identification of internal
structure as seen from the geographical perspective. In addition, the study has the ambition
of offering the chances to use the available data and the application of cognitive instruments
to other fields examining interdisciplinary transport topics and, last but not least, to the
needs of solutions to practical tasks.

The results gained in the course of the research have confirmed the complex nature of the
topic as a whole. It has arisen from the identification of the underlying factors that in some
cases, a vital role is played, apart from usual factors (i.e. size/importance of settlements and
their distance), by other “soft influences” that are difficult to quantify, such as behavioural
characteristics or institutional environment. On the other hand, one has to note that
traditional quantitative methods based on a mathematical and predictive apparatus (distance
and price/time as the main differentiating factor) yield relatively interesting and intuitively
presumed results. In some cases, they can be compared to official outputs of the decision-
making sphere. However, as theoretical approaches often do not have any comparison with
the real state of affairs or a similar evaluation, their verification is difficult.
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TEORETICKA A METODOLOGICKA VYCHODISKA STUDIA
PROSTOROVYCH INTERAKCIi V GEOGRAFII DOPRAVY

1. Uvod: obsahové vymezeni pojmu prostorové interakce a jeho
pojeti v geografii

Prostorové interakce vyznamné ovliviiuji komplexni geografickou organizaci, utvareni
sidelnich struktur a vysvétluji a popisuji vyznam vzéjemnych vztahti v krajinné sféfe na
vSech méfitkovych trovnich. Proto jsou oznacovany jako jeden z klicovych obecnych
pojmu geografie, nebot’ jejich studiem se alespoii parcialné zabyvaji témét vSechny dilci
discipliny socialni geografie. Krom¢ vyuziti pfi zkouméani dynamickych procesti pro
vytvafeni a integraci sociogeografickych regionu (napt. Hampl 1971; Hampl 2005;
Hampl, Marada 2015), je nejvétsi diraz tomuto tématu vénovan piedev§im ve studiu
dopravy a dopravnich siti, které mizeme povazovat za hlavni oporu interakci. Obdobné
jako o néco diive jiné oblasti socialni a ekonomické geografie soucasna geografie
dopravy prochazi zménou v podobé plurality metodickych piistupti, ,,vnitini*
specifikace detailnéjStho vymezeni objektu studia a novych aplikacnich vyzev.
Problematika hodnoceni dopravnich vztahii je zpravidla spojovana s kvantitativnimi
metodami poznani reality, piesto je vSak stale soucasti vyznamného poctu dopravné-
geografickych studii (viz piehledové ¢lanky Keeling 2007; Goetz 2009; Curl, Davison
2014; Seidenglanz 2014). V fad¢ ptipadi jiz vSak nedochazi k tak vyznamné
koncentraci na sledovani intenzity a smérovani interakci, ale spiSe na identifikaci jejich
struktury, charakteru a vzdjemnych kauzalit jednotlivych podminujicich faktort
interakci.

Terminem prostorova interakce se v geografii (podle 5. vydani Dictionary of Human
Geography, Gregory a kol. 2010) zpravidla oznacuji vzajemné vztahy mezi
geografickymi jednotkami rizné hierarchické tirovné (regiony, stiediska), které jsou
uskutec¢novany pohybem osob (napt. dojizd’kou za praci a do $kol, migraci), nakladt
(napf. mezinarodni obchod, dovoz nerostnych surovin) nebo informaci a kapitalu
(Hepple 2010)*. V podstaté se jedna o vztah nabidky a poptavky v prostoru (Rodrigue
akol. 2006), jehoz nerovnomérnost generuje vznik prostorovych interakci/vztahd.
V uz$im pojeti lze uvést, ze jde o vyjadieni vzajemnych funkénich vazeb, popt. také
vzajemnych kontaktli, mezi stfedisky osidleni. V fadé¢ piipadd se predev§im
Vv souvislosti s dopravnimi vazbami mezi stiedisky osidleni pouZiva pojem proud, popf.
tok (angl. flow), kterym je zpravidla vyjadiena intenzita propojeni mezi stiedisky (napf.
pfepravni ¢i dojizd’kovy proud z mista A do mista B, tj. poCet cestujicich, resp.
dojizdgjicich z A do B), popi. i spad stiediska, avSak obvykle se jedna spiSe
0 jednosmérné, nikoliv obousmérné vyjadieni, které je Castéji spojovano s prostorovymi
interakcemi.

! Termin prostorové interakce se uziva prevazné v souvislosti s pohyby ve spole¢nosti a ekonomice. Do
této skupiny lze vSak podle Haldse a Klapky (2010) zaradit celou fadu dalSich horizontalnich tokt
Vv pfirodnim prostedi — napf. proudéni vzduchu.
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Prostorové interakce jsou soucasti dynamického obrazu komplexni diferenciace svéta,
ktery je utvaren systémem regionalnich procest (Hampl 1971), jez vyjadiuji vzajemné
vztahy mezi geografickymi jednotkami nebo vztahy vedouci ke zméndm ve formé
uspofadani geografickych jevi s ohledem na promény jejich kvalitativniho obsahu.
Stim souvisi samotna funkce a stanoveni vyznamu procesti (obsluzna, pracovni,
administrativni, atd.) v€etné jejich vlivll na integraci regionu. Souvisejici otazkou je pak
rozliSeni na procesy pravidelné (zpravidla dostfedivé, napt. opakujici se dojizd’kové
proudy) ¢i nepravidelné (obvykle odstfedivé napt. volnocasové cesty).

Prostorové proudy (angl. spatial flows) lze podle Haggetta (2001) rozdélit do dvou
hlavnich skupin, na proudy dopravni/piepravni a proudy informadni®. P¥epravni proudy
zahrnuji fyzicky pohyb osob nebo nakladu mezi stiedisky zpravidla pii pouziti riznych
druhtt dopravy (silni¢ni, Zeleznicni, letecka, atd.). Ptestoze v poslednich desetiletich
Vv souvislosti se zvySujici se mobilitou o0sob doslo k vyraznému zvyseni piepravnich
vykoni a zméné preference jednotlivych dopravnich moédi, daleko rychlej$i nartst
zaznamenaly informacni toky. Ty na rozdil od dopravnich vztahli nezahrnuji fyzicky
pohyb elementi mezi stfedisky, ale piedev§im pienos a sdileni informaci (Haggett
2001; dale Brinke 1999). Zejména pti piekladu z anglosaské literatury dochazi k tomu,
ze informaéni proudy mohou byt synonymem ke komunika¢nim proudim. To je
zavadgjici s ohledem na skute¢nost, Ze fada autorli povazuje rovnéz dopravu za soucast
komunikace v prostoru, ktera je dale délena na dopravu a spoje. V uz§im vymezeni je
komunikaci zaroven nazyvana dopravni cesta jakozto soucast technické infrastruktury
(Brinke 1999). V této souvislosti je nutné uvést, ze piredkladana prace je zaméiena
vyhradn¢ na prvni oblast komunikace, tj. sledovani dopravnich vztahi.

Problematika hodnoceni prostorovych interakci, popf. v uz$im pojeti dopravnich
vztahli, je charakteristickd vyznamnou interdisciplinaritou. Otdzky spojené
s propojenosti jednotlivych stfedisek a jejich potfeb v kontextu urovné dopravni
nabidky fes$i dopravné-inzenyrské obory (od projektti vystavby dopravni infrastruktury
pres vystavbu, koncep¢ni feSeni nabidky linek vefejné dopravy az po kratkodobeé
planovani zajiSténi dopravni nabidky atd.), ekonomické obory (napf. ekonomicka
efektivita jednotlivych staveb a provoznich opatieni, posuzovani podili dopravel/modi
na piepravnim trhu v souvislosti s ochranou hospodarské soutéze, identifikace elasticity
poptavky s dopady na cenotvorbu ve vetejné dopravé apod.), specialisté v oblasti
uzemniho planovani (napf. trasovani liniovych dopravnich staveb, lokalizace
prestupnich uzli atd.), popt. okrajové také sociologické discipliny (napft. pii realizaci
prazkumu trhu a spotiebitelskych Setfeni). Uvedené obory se detailné vénuji predevsim
parcialnimu zaméteni vyzkumu, resp. aplikaci, bez vyrazn¢ komplexniho pohledu na
problematiku. Pravé v tomto sméru Ize spattit vyhodu geografu, jejichz ,,optika* muze
v ramci interdisciplinarniho tymu jedine¢né napomoci ptfedevSim v oblasti analyzy
zmén vazeb stfedisek, identifikace jejich potfeb a navrhu moznosti vychdzejici ze
znalosti geografické organizace systému, vzajemnych vztaht stiedisek a regionu,
diferencia¢nich mechanismli a regiondlnich specifik v sidelnim/regionalnim systému.

2V zésad je mozné nalézt analogii v tradiénim rozd&leni geografie dopravy na dopravu a spoje (napf-.
Brinke 1999).
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V této souvislosti je nutné uvést, ze v Cesku je piilezitost pro vyssi uplatnéni geografii
V této oblasti umocnéna absenci vyznamné tradice specialistli na dopravni planovani
jako v zapadni Evropé, jejichz zaméfeni je Casto vyrazné interdisciplinarni (avSak
s menSim durazem na technicky detail) a 1i§i se od obvyklého zaméteni dopravnich
inzenyri a projektantt v Cesku.

Hlavni vyzkumné otazky souvisejici se studiem prostorovych interakci v geografii
dopravy jsou s ohledem na vySe uvedené zaméfeny piedevsim na samotné hodnoceni
jejich intenzity, frekvence a smérovani, a zaroven elementarni identifikaci jejich vnitini
struktury. To vSe vyhradné v oblasti interakci zahrnujicich pouze piepravu osob.
Uvedena vyzkumna témata byla feSena po dobu doktorského studia a jejich diskuse je
soucasti predkladané disertacni prace, ktera je Clenéna do dvou hlavnich c¢asti.

Prvni ¢ast prace mé charakter teoreticko-metodologické diskuse, kterd ma za cil
predstavit studovanou problematiku v SirSich souvislostech a poukazat na obecné zavéry
ve srovnani s vysledky jinych studii. Tato Cast je rozdélena do nékolika dil¢ich kapitol,
kdy je nejprve diskutovana problematika relevance studia prostorovych interakci
v kontextu vyvoje d&jin mysleni v geografii dopravy vcetné zatazeni ptredkladané
disertacni prace dle piislusného paradigmatického sméru. Nasledné jsou piedstaveny
hlavni oblasti soufasné geografie dopravy relevantni pro studium prostorovych
interakci. Dal$i ¢asti je zobecnujici diskuse podminujicich faktorii interakei, které jsou
predstaveny v jednotlivych dil¢ich kapitolach. Pravé identifikace determinantti
prostorovych interakci jiz vychazi pfedev§im =z vlastnich empirickych Setfeni
v piipadovych studiich, které tvoifi druhou cast prace. Pred ni je vSak vénovéan
dostateény prostor metodickym otdzkam samotného hodnoceni intenzity a struktury
interakci, kterému pifedchazi zékladni analyza relevantnich datovych zdroji. Pred
zavéreénym shrnutim prvni Casti prace je umisténa kapitola, jejimz cilem je ramcové
vymezit moznosti zapojeni dopravnich geografii v konkrétnich oblastech dopravné-
planovaci praxe. Tato kapitola pfitom kromé poznatki z empirickych studii a dalSich
analyz vychazi také ze zkuSenosti autora z pracovnich Cinnosti v oblasti planovani
nabidky vefejné dopravy (Ministerstvo dopravy) a tvorby obchodnich analyz a strategii
chovani dopravce na ptfepravnim trhu, predevS§im ve vazbé na potencidl jednotlivych
relaci a cenotvorbu (Ceské drahy, a.s.).

V druhé casti disertacni prace jsou piedkladany Ctyfi studie s autorskym podilem, které
maji charakter ptipadovych studii v oblasti podminujicich faktorti dopravni organizace
(Kvéton, Chmelik a kol. 2012), moznosti hodnoceni mezistfediskovych interakci
(Chmelik a kol. 2010), hodnoceni zmén interakci vlivem zmény dopravni infrastruktury
(Chmelik, Marada 2014) ahodnoceni struktury interakci (Chmelik 2015). V této
souvislosti je vhodné uvést, ze empirické studie byly realizovany piedevsim na dvou
hlavnich hierarchickych trovnich: pievazna ¢ast je zamétena na hodnoceni vztahli mezi
hlavnimi mezoregionalnimi centry Ceska. Naopak studie o podmifiujicich faktorech
dopravnich interakci je realizovana na urovni detailni analyzy vybranych mikroregion.

Obecnym cilem prace je, kromé uceleného piedstaveni problematiky hodnoceni
prostorovych interakci v geografii dopravy a jeji SirSi diskuze zejména v navazujicich
tématech dopravni geografie, také ptiblizeni této oblasti dalsim obortm zabyvajicich se
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interdisciplinarnimi dopravnimi tématy a v neposledni fad¢ rovnéz poskytnuti informaci
potfebam praktickych tloh. Celkovou orientaci vyzkumu je mozné pfiblizit
prostfednictvim ¢tyf vzajemné provazanych dil¢ich cilt, které reflektuji vySe uvedenou
strukturu prace a odpovidaji obsahovému zaméieni piiloZzenych studii.

Prvnim dil¢im cilem je diskuze vyvoje studia interakci v kontextu zmén geografického
mysleni se zaméfenim na geografii dopravy. Druhym dil¢im cilem je diskuse
podminujicich faktord interakci na jednotlivych tadovostnich urovnich, predevsim
v podminkéach Ceska. Rada faktort je pfitom diskutovana v ptispévku Kvéton, Chmelik
akol. 2012. V ramci tietiho dil¢iho cile jsou obzvlasté prostiednictvim jednotlivych
¢lankd (Chmelik a kol. 2010; Chmelik, Marada 2014) ptfedstaveny hlavni moznosti
hodnoceni intenzity dopravnich vztahti pfi pouziti realnych agregovanych dat
0 pfepravnich proudech a modelovani intenzity teoretickych proudi. Ctvrtym dil¢im
cilem je predstaveni moznosti hodnoceni struktury a povahy relacnich dopravnich
vztaht, kdy bude pro vybrané relace zjistovana délba ptepravni prace a jeji vyvoj (viz
ptipadova studie Chmelik 2015).
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2. Vyvoj studia prostorovych interakci v kontextu zmén geografické
ho mysleni se zamérenim na geografii dopravy

Studiem prostorovych interakci se v oblasti socialni a regionalni geografie zabyva
okrajové né¢kolik dil¢ich geografickych disciplin, avSak nejvice je spojeno s geografii
dopravy. Ta byla jako samostatna disciplina vyc¢lenéna v ramci ekonomické geografie
v druhé poloving 20. stoleti® v souvislosti se vznikem novych paradigmatickych sméri
vyvolanych odklonem od tradi¢nich Skol regionalni geografie, které byly
charakteristické vyuzivanim idiografickych pfistupt a studiem jedine¢nych nahodilych
jevi bez bliz§iho zkoumani jejich prostorové organizace a determinujicich procest
(spolecenskych, materidlnich atd.).

V prvni poloviné 20. stoleti byla dopravni témata sledovana spiSe okrajove, avsak
I pfesto jim byla kladena patficna vaha. Predev§im zastupci némecké Skoly regionalni
geografie (zejména F. Ratzel a A. Hettner) dopravu povazovali za jeden z faktorti zmén
v prostoru. Pozdé&ji byla vénovana pozornost studiu dopravy zastupci francouzské
geografické koly (piedevsim P. Vidal de la Blache) v ramci tzv. geografie ob&hu’,
V niz byly poprvé ve vétsi mife kromé interakce dopravnich siti a krajiny diskutovany
také pohyby osob a =zbozi v prostoru Vv souvislosti s regionalni specializaci
a mezinarodnim obchodem. Zjednodusené lze uvést, ze pravé v tomto konceptu byly
poprvé hodnoceny prostorové interakce a jejich zmény mezi geografickymi jednotkami.

Po druh¢é svétové valce doslo k zédsadnim zméndm celkové koncepce a metodologie
geografie, které byly vyvolany odmitnutim idiograficko-chorologickych ptistupti. Nové
se pozornost zamé&fila na nomoteticky pfistup charakteristicky hledanim pravidelnosti
a zakonitosti v interakcich pfirodnich a socidlnich jevl s cilem formulovat obecné
zakony. Duraz byl kladen na systematicky vyzkum prostorovych struktur jeva, ke
kterému byly pfi analyze datovych soubort nové ve velké mife vyuzivany matematické
modely a statistické techniky (napf. Bezak 2008). Ztéchto divodi se nejvetsi
paradigmaticka zména smérem K tzv. prostorové védé (angl. spatial science) Casto
oznacuje jako kvantitativni revoluce, jejiz pocatek je datovan na rozhrani 50. a 60. let
20. stoleti.

Podle Danka (2008) m¢la kvantitativni revoluce v geografii tfi hlavni ohniska difaze
inovace piistupt a pouzivanych metod vyzkumu, na jejichz padé rovnéz participovali
geografové zabyvajici se dopravni problematikou. Jednalo se o Washingtonskou
univerzitu v Seattlu, Pensylvanskou univerzitu ve Philadelphii a Univerzitu v Lundu.
Nejvétsi prostor byl dopravé vénovan V geografickych studiich Washingtonské
univerzity, kde pusobil E. L. Ullman, jehoz prace nasledné ovlivnila W. L. Garrisona
(studie konektivity, sitova analyza, vztah dopravy a land use) a skupinu jeho studenti —
jako B. Berry, W. Bunge, R. Morrill, atd. (Goetz a kol. 2009), kteti hojné vyuzivali

¥ Vramci Asociace americkych geografii (AAG) byla dopravni geografie jako samostatna disciplina
vyélenéna v roce 1954 (Taaffe, Gauthier 1994) v souvislosti se zvetejnénim kapitoly ,,Transportation
geography* v knize ,,American geography: Inventory and prospect™ (autofi Ullman, Mayer 1954, cit.
v Goetz a kol. 2009).

4 Geografie ob&hu (,,géographie de circulation®) byla uvedena jako jedna ze soucasti dila P. Vidal de la
Blache (1922, anglicky pteklad 1926) — Principes de géographie humaine.
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nové metody zalozené na analyze empirickych tdaji. Mimo uvedenou Skolu plsobil
také E. J. Taaffe, znamy pfedev§sim obecnym modelem vyvoje dopravni sité
vytvofenym spoleéné s Morrillem a Gouldem, tzv. Taafeho model (napt. Taaffe,
Gauthier 1973; Hoyle, Smith 1998), a D. Janelle, ktery uvedl koncept ¢asoprostorové
konvergence (Janelle 1969, cit. v Hanson 2006). Nejvyznamnéj$im piedstavitelem
Washingtonské univerzity, potazmo americké dopravni geografie, byl vSak bezesporu
E. L. Ullman®, ktery zpohledu studia mezistfediskovych interakci v geografii
rozpracoval zasadni koncept obdobi kvantitativni revoluce — teorii prostorové
interakce®.

Ullman (1954, cit. v Hursky 1988; 1956, cit. v Rodrigue a kol. 2006) ve svém konceptu
zavadi tfi nezavislé podminky, které jsou nezbytné pro vznik prostorovych interakci
mezi jednotkami — regionalni doplikovost/komplementaritu (angl. regional
complementarity), moznost intervence (angl. intervening opportunity) a transferabilitu
(angl. transferability)’. Tento koncept Ullman aplikoval na proudy zbozi s tim, Ze nasel
projevujici se tendence sméfovani z oblasti s nadbyteénymi zdroji do oblasti deficitnich
(Ullman 1956, cit. v Haggett 1965), kdyz pouzil pfiklad mezistatnich proudu dreva
v USA (Ullman 1956, cit. v Haggett 2001). Pozdgji vyuziti tohoto konceptu
zjednoduSené popisuji napt. Potrykowski, Taylor (1982) na piikladu ptepravnich
proudi oceli v Polsku. Jednotlivé ¢asti Ullmanova konceptu vysvétluji v obecné roving
Rodrigue a kol. (2006) — viz ramecek ¢. 1.

® Ullmanovi je pfisuzovan nejvétsi vliv na vy&lenéni geografie dopravy jako samostatné discipliny (viz
vyse). Ojeho vyznamu pro geografii dopravy svéd¢i i skutecnost, ze vyrocni cena Sekce dopravni
geografie v Asociaci americkych geografii (TGSG AAG) pro ptinos discipliny je pojmenovana pravé po
E. L. Ullmanovi.

® Teorie prostorové interakce je nejdast&ji spojovana s Ullmanem. Touto problematikou se viak dfive
zabyval napf. jiz Ohlin (1933, cit. v Turton, Black 1998) a Gottmann (1947, cit. v Hirsky 1988).

"V n&kterych studiich (napf. Turton, Black 1998) jsou tii nezavislé faktory doplnény o faktor &tvrty —
politicky, ktery je castym omezenim prostorovych interakei, napf. z divodu embarga apod.
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RAMECEK €. 1: PODMINKY VZNIKU PROSTOROVE INTERAKCE

Komplementarita/regiondlni dopliikovost: nutnou podminkou pro vznik interakce je
existence poptavky/nabidky mezi regiony. To znamena, ze kdyz region B disponuje
piebytkem urcitého statku (napf. pracovni sila, suroviny) poptavaného v regionu A, pak
je interakce mozna, jelikoZz se regiony navzdjem dopliuji. Tento vztah plati
oboustranng, protoze napf. residencni zéna B dodava pracovni silu a primyslova zéna
A nabidku zaméstnani.

Intervenujici prilezitost spociva v predpokladu, Zze se v blizkosti stiedisek A a B
nenachazi dal$i stfedisko C, které muze nabidnout vyhodnéj$i podminky a byt
alternativou pro interakci stiediska B. Jestlize tedy stiedisko C nabizi kvalitativné
stejné moznosti (doplikovost) jako stfedisko A a je ke stfedisku B blize, tak dochazi
k nahrazeni interakce mezi A a B interakci mezi B a C. V zasadé¢ je intenzita interakce
pfimo imérna mnozstvi ptilezitosti k interakei a nepfimo umeérna poctu stiedisek mezi
nimi. Podminka intervenujici pfilezitosti byla do geografickych studii zavedena
americkym sociologem S. A. Stoufferem (1940, cit. v Seidenglanz 2007), ktery jej
vyuzil pro vysvétleni zavislosti intenzity migraci na vzdalenosti.

Transferabilita/prepravitelnost urcuje (ne)snadnost pfepravy mezi regiony/stiedisky
A a B. Prestoze mohou byt prvni dvé podminky spln€ny, tak k interakci nemusi dojit
v ptipade€, ze naklady na piekonani vzdalenosti mezi A a B jsou vys$i nez vyhody
plynouci ze vzajemné interakce. Naklady pfitom ovliviiuje pfedevSim uroveii dopravni
infrastruktury a samotna finan¢ni naroc¢nost cesty (pohonné hmoty, poplatky za pouziti
infrastruktury apod.).

Komplementarita Intervenujici pfileZitost Transferabilita

Poptavka

[

Nabidka

Nabidka

sl @ Jal=

®o

Poptavka

®

)

Zdroj: upraveno podle Rodrigue a kol. 2006; Seidenglanz 2007.

DalSim ohniskem rozvoje kvantitativnich technik byla podle Daiika (2008) Univerzita
V Pensylvanii v ¢ele s W. Isardem, ktery je povaZovan za zakladatele tzv. regionalni
védy (regional science), jejimZ cilem bylo propojit ekonomii, geografii a prostorové
planovani (Blazek, Uhlif 2002). Z pohledu geografie dopravy a studia interakci je
zajimava spojitost s neoklasickymi piistupy (W. Christaller, A. Losch), Vv jejichz
prostorovych modelech byla za jeden z hlavnich diferenciacnich faktori povazovana
vzdalenost, resp. dopravni ndklady. Zarovenl byly v rdmci této Skoly hojné vyuzivany
modelové techniky, mimo jiné gravitatni model pouZivany pro teoreticky odhad
prostorové interakce (Isard 1960, cit. v Haggett 2001; Isard 1998). Problematikou
zdokonaleni prostorovych modeld se v poslednich cca 20 letech vénuji zastupci proudu
nové ekonomické geografie (viz Blazek, Uhlif 2002; Halas 2014).
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Vyjimecény piinos pro geografii dopravy méli rovnéz zéstupci tietiho centra
kvantitativni revoluce, $védské Univerzity v Lundu. Piedev§im se jednalo o dilo
T. Hagerstranda, jenz zavedl nové metody do studia prostorovych procesi (napf. teorie
difuze, analyzy cestovnich vzorct, koncept geografie ¢asu a tzv. time-space geography),
které¢ vyznamné rozsifili pohled na problematiku dopravniho vyzkumu i mimo geografii
(Hanson 2006). Dalsi z praci, ktera mimo jiné pfispéla Kk rozvoji studia interakci, je
studie o kontaktnich systémech G. Toérnqvista (Térnqvist 1970). Dopravni vztahy byly
predmétem praci S. Godlunda (Godlund 1956, cit. v Hursky 1978), ptepravni poptavkou
a organizaci dopravniho systému se rovnéz zabyvali Engstrom a Sahlberg (1973).

Ptestoze neni ve vyse uvedeném vyctu hlavnich ohnisek kvantitativni revoluce zahrnuta
britskd geografické skola, je vhodné ji mezi hlavni centra Sifeni inovativnich pfistupil
zatadit (podobn¢ jako napt. Marada 2003), piredevsim z divodu jeji zasluhy o rozvoj
technik hodnoceni a modelovani geografickych struktur (zejména Chorley, Haggett
1967; Haggett, Chorley 1969; Haggett 1965). Z pohledu problematiky prostorovych
interakci jsou rovnéz vyznamné studie A. G. Wilsona (Wilson 1970, 1974; Wilson,
Rees 1977), ktery byl jednim z hlavnich ptedstavitelti éry zdokonalovani interakénich
modell v geografii, kdyz do geografie prenesl koncept maximalizace entropie (vice
Paulov 1985; Haggett 2001).

Od konce 60. let se mezi geografy objevily prvni kritické hlasy, které odsuzovaly
enormni vyuzivani kvantitativniho vyzkumu hned z nékolika divodii. Piedev§im bylo
pojeti geografie jako prostorové védy kritizovano za jednostrannou obsahovou redukci
(Hampl 2008), kterd je zpisobena pfiliSnym pouzivanim matematickych modeld
a geometrickou determinovanosti geografickych struktur bez ptihlédnuti k realnym
spoleCenskym procesim a motiviim jedinct, jejichz chovani bylo V prostorové veédé
povazovano za naprosto raciondlni (napf. volba nejkratS$i cesty). Po odmitnuti
prostorové védy vyuZivajici metody védeckého pozitivismu vznikly Vramci nové
pluralistické socidlnévédni koncepce (Hampl 2002; Goetz a kol. 2009)
postpozitivistické sméry, které usilovaly o vétsi dliraz na vyzkum lidské subjektivity
Vv prostorovych strukturach spojeny s ekonomickymi, socidlnimi a politickymi procesy
(Dangk 2008). Charakteristickym znakem postpozivitistickych sméri je pfitom zahrnuti
kvalitativnich (intenzivnich) metod.

Na zacatku 70. let 20. stoleti, kdy v ostatnich geografickych disciplinach dochazelo ke
zméné orientace a metod vyzkumu, byla dopravni geografie v popiedi kvantitativni
revoluce v geografii (Knowles 1993), coz demonstruje vydani prvni ucelené monografie
geografie dopravy (Taaffe, Gauthier 1973), ktera obsahovala hlavni témata prostorové
védy, mimo jiné problematiku hodnoceni prostorovych interakci pfi pouZiti
gravitatniho modelu. Ptetrvavajici kvantitativné-prediktivni metody ptesto Kritizovalo
n¢kolik dopravnich geografi (Eliot-Hurst 1973; Wheeler 1973; Rimmer 1978; vsichni
cit. v Knowles 1993) ptedevsim z diivodii nepropojenosti prostorovych struktur (Casto
charakterizovanych teoretickymi modely) se socioekonomickou a politickou realitou,
pficemz jejich pfipominky byly reflektovany jen ve velmi omezené mite (Goetz a kol.
2009). Dil¢i zmény v orientaci vyzkumu byly zaznamenany az v 80. letech 20. stoleti,
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kdy se zacala brat v potaz nova témata jako napt. dopravni politika, dopravni nabidka
ve venkovskych oblastech, otazky genderu apod. (Knowles 1993).

Problematika relevance témat dopravné-geografického vyzkumu byla rozvinuta v 90.
letech 20. stoleti, mimo jiné vytvofenim casopisu Journal of Transport Geography
v roce 1993, ktery poskytoval prostor pro publikovani vysledki a vymezeni hlavnich
oblasti vyzkumu (Knowles 1993; Taaffe, Gauthier 1994; Preston 2001; Goetz a kol.
2003, cit. v Shaw 2006). Prestoze do geografie dopravy vice pronikaly nové sméry
studia (napf. problematika volby dopravniho prostfedku, dopravnich kongesci
a udrzitelnosti dopravy, vliv rozvoje informacnich technologii apod.), nedoslo
k vyraznému odklonu od tradi¢nich kvantitativnich pfistupt. Pouziti kvantitativnich
vyzkumnych metod bylo v hojné mife vyuzivano Vv souvislosti s evaluaci dopadu
vystavby nové kapacitni liniové infrastruktury na intenzitu poptavky, cCasovou
dostupnost a souvisejici zmény delby ptepravni prace (napt. Vickerman a kol. 1997;
Rietveld, Bruinsma 1998; Gutiérrez 2001).

Vyraznéjsi diskuze o povaze studia dopravy v geografii se vedou az na pocatku nového
tisicileti a jsou Casto spojovany s kritikou S. Hanson (Hanson 2003, cit. v Keeling
2007; Goetz a kol. 2009; Shaw, Hesse 2010 atd.), ktera upozoriiuje na marginalni pozici
soucasné geografie dopravy, jez ztratila své postaveni, a to ,piedevsim proto,
ze ustrnula v analytickém ramci 60. let” (Hanson 2003, s. 481, cit. v Goetz a kol. 2009).
Hanson (2006) zaroven upozoriiuje, ze pouzivani kvantitativnich metod je vyrazné
ovlivnéno interdisciplinarni povahou studia dopravy, Vvramci kterého dopravni
geografové spolupracuji v tfadé piipadd cCastéji s ostatnimi dopravnimi odborniky
(dopravni inZenyfi — technologové, ekonomové, urbanisté ¢i matematici) nez
s geografy. Proto by se dopravni geografové méli zabyvat novymi otazkami a metodami
nad ramec pfistupti pouzivanych dopravnimi inzenyry a ekonomy (Hanson 2006;
Keeling 2007) a zaroven vice kooperovat S ostatnimi geografickymi disciplinami. V této
souvislosti upozorniuji Goetz a kol. (2004, cit. v Goetz a kol. 2009) na skutecnost,
ze dlouhodoby ptiklon ke kvantitativnim metodam vyzkumu je vyrazné ovlivnén
nedostatkem ,,mékkych* teoretickych ptistupti v geografii dopravy. Na druhou stranu
ptedni dopravni geografové (napf. Goetz a kol. 2009; Hall 2010) a dalsi nevnimaji
geografii dopravy jako marginalni, pomalu ustupujici disciplinu, tak jako S. Hanson, ale
naopak upozornuji na dalsi nové vyzvy sméfovani vyzkumu.

Rostouci pocet geografii nespokojenych s prevladajicim epistemologickym zaméfenim
dopravni geografie ve spolupraci se zastupci dalSich oborti zabyvajicich se dopravou
(pfedevsim sociology) reagoval proti statickym socidlnim véddm paradigmatem nové
mobility (angl. new mobilities paradigm — ptedevs§im Sheller, Urry 2006; dalsi diskuze
Shaw a kol. 2008; Keeling 2008, 2009; Shaw, Hesse 2010). Hlavnim argumentem pro
tzv. mobilitni obrat (angl. mobility turn) bylo pfiliSné zjednodusSeni a banalizovani
vyznamu systematického pohybu 0sob (za praci, odpocinkem, zadbavou apod.), u nichz
nedochdzi k zjistovani motivil a k realnému porozuméni lidské mobility. Kritizovana
vSak byla pfedevs§im skuteCnost, Ze je ,,doprava v socidlnich védach vnimana jako
»cerna skiinka®, neutrdlni soubor technologii a procest, které umoziuji vysvétlit
ekonomické, socialni a politické jevy z hlediska jinych, kauzalné silng&jSich procest‘
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(Sheller, Urry 2006, s. 208). Jak uvadi Charlton a Vowles (2008), tradi¢ni hodnoceni
ptepravnich proudl je zalozeno na agregovanych udajich o ekonomicky uvazujicich
jedincich, avSak z novych vyzkumii dopravy v socidlnich védach plyne, ze prostorové
vzorce mobility jsou ovlivnény slozitymi a proménujicimi se motivacemi
apodminkami. Rozvoj nového paradigmatického smeéru charakteristického
kvalitativnimi metodami vyzkumu byl podpoien vznikem casopisu Mobilities v roce

2006, ktery sdruzoval témata dopravy, komunikaci, cestovniho ruchu, volného casu,
migraci atd. (Goetz a kol. 2009)°.

Po nastupu nového paradigmatu byla zapocata debata o dalsim sméru vyzkumu
v geografii dopravy, ze které vyplynulo, Ze tradicni pozitivistické piistupy na strané
jedné a studium mobility na strané druhé se i pfes soucasné napéti musi vzajemné
prolinat (Goetz a kol. 2009; Shaw, Hesse 2010), pfi¢emz i zastanci novych piistupt
mohou pouzivat kvantitativnich metod. Zaroven lze vzhledem k tradici a feSenym
otazkdm, u kterych neni alternativni pfistup mozny, predpokladat zachovani klicové
role kvantitativnich pfistupti v budoucnosti geografie dopravy (Goetz a kol. 2009), a to
I pfes rozsifeni spektra vyzkumnych témat a pouzivani kvalitativnich technik vyzkumu
v souvislosti s novym paradigmatem. Obdobny a jeden z nejaktualnéjsich pohledi na
soucasny stav geografie dopravy a sméry vyzkumu poskytuje zprava (viz Curl, Davison
2014) z vyroéni konference dopravnich geografii Britské Kralovské geografické
spole¢nosti (RGS-IBG). Zavéry diskutujicich pievazné britskych geograft uvadéji, ze
neni jednoduse mozné opustit souCasné pozice dopravnich geografi v ramci
interdisciplinarnich dopravnich studii. Vyzvou ma byt vsouladu skritikou vétsi
soustfedéni na rozvoj novych teoretickych pfistupii S geografickou orientaci, jejichz
vznik nebude spojovan s pievzetim z piibuznych obora zabyvajicich se dopravou.

V navaznosti na vySe uvedenou diskuzi vyvoje studia interakci v kontextu zmén
geografického mysleni je nutné uvést, ze predkladana prace vychazi z tradicniho pojeti
pozitivistické geografie dopravy. Vzhledem Kk zaméfeni vyzkumu se vyuziti
kvantitativnich pfistupli jevi jako opravnéné. Zvlastni pozornost je vSak vénovéana
kritickému pohledu na aplikaci metodologického aparatu vyuzivaného V dil¢ich
studiich, které jsou soucasti této prace. Na druhou stranu obsahové zaméteni prace
vychéazi z presvédcCeni autora, Ze dopravni geografie bude vzdy stézejné vychazet
z analyzy dat, které¢ budou slouZit jako podklad pro vznik novych teorii v oblasti
dopravné-geografického vyzkumu (obdobné napt. Dobruszkes 2012).

8 Mezi hlavni dopravng orientovanid témata kritiki kvantitativnich piistupti lze zafadit denni
Casoprostorové vzorce mobility, pohyby a Cinnosti ve vefejném prostoru (napf. vyuziti ¢asu pfi ¢ekani na
spoj na zastavkach a nadrazich), subjektivni vnimani pociti pfi realizaci cesty, dopravni chovani
zaméfené na pohlavi, rasu, narodnost, dopravni exkluzi, v ptfipad¢ studia kombinované a nakladni
dopravy komoditni a nabidkové fetézce apod.
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3. Hlavni oblasti souéasného vyzkumu v dopravni geografii
relevantni pro studium interakci

S ohledem k zaméfeni vyzkumu na problematiku dopravnich interakci je nize uveden
piehled hlavnich oblasti soucasného vyzkumu v dopravni geografii souvisejici se
studovanym tématem. Piestoze prvotni snahou je zachytit nejaktualnéjsi trendy, je
vhodné odkazat na zékladni piehledové ptispévky vyznamnych dopravnich geografii
v 90. letech 20. stoleti (Knowles 1993, 1994; Taaffe, Gauthier 1994), kteti vymezili
hlavni vyzkumna témata tohoto obdobi a nastinili budouci sméry vyzkumu v geografii
dopravy pro nasledujici obdobi. S pomoci obdobnych ptispévki posledniho desetileti
(Preston 2001; Hanson 2006; Keeling 2007, 2008, 2009; Hall 2010; Shaw, Hesse 2010;
Curl, Davison 2014; Seidenglanz 2014, v ptipad¢ ¢eské a slovenské geografie dopravy),
ptihlédnutim Kk aktualnimu zaméfeni konkrétnich vyzkumua publikovanych piedevsim
Vv Casopise Journal of Transport Geography a poslednich monografickych publikacich
o geografii dopravy (Black 2003; Rodrigue a kol. 2006; Knowles, Shaw, Docherty
2008) lze vymezit hlavni, avSak zpravidla vzajemné se prolinajici, oblasti soucasné¢ho
vyzkumu souvisejiciho s dopravnimi interakcemi stfedisek osidleni se zaméfenim na
prepravu osob. V jednotlivych oblastech vyzkumu jsou zarovei uvedeny studie ¢eskych
a slovenskych geografi. Vzhledem ke zminovanému interdisciplinarnimu zaméfeni
studia dopravnich vztahi je vhodné upozornit, ze autofi uvadénych studii vzdy
nepochazi z geografickych pracovist’.

1/ Jednou z hlavnich oblasti zajmu soucasnych dopravné-geografickych vyzkumu je
problematika zmény dostupnosti stiredisek v souvislosti s poklesem vlivu vzdalenosti
na piepravu, a to jednak snizenim cCasové dostupnosti stiedisek vlivem nové
vysokorychlostni infrastruktury, jednak snizovanim dopravnich nakladi (Rietveld,
Vickerman 2004; Preston, O’Connor 2008). V ptipad¢ evaluace dopadi vystavby nové
infrastruktury jsou kromé dalnic (napt. Gutiérrez, Urbano 1996; Chmelik, Marada 2014;
Halas, Kraft 2016) v poslednich letech stale Cast&ji diskutovany dopady provozu
vysokorychlostnich vlakli na novych 1 konvenénich tratich (pfedevsim Spanélské AVE,
francouzské TGV, némecké ICE atd.) z hlediska ristu poptavky cestujicich vlivem
zkracovani cestovnich Cast, souvisejicich zmén délby ptepravni prace a redistribuce
ptepravnich proudti (napt. Rietveld, Bruinsma 1998; Kim 2000; Gutiérrez 2001; Lopez-
Pita, Robusté 2005; Martin, Nombela 2007; Charlton, Vowles 2008; Marti-Henneberg
2015; Albalate a kol. 2015; Vickerman 2015; Castillo-Manzano a kol. 2015). Pro tcely
grafického zndzornéni dopadli jsou pfitom casto vyuzivany mozZnosti nastrojii GIS,
predev§im mapy izochron, deformace Casoprostoru, tzv. smr§tujici se mapy (angl.
shrinking maps — napf. Vickerman a kol. 1997; Horner 2000). V piipad¢ sniZzovani
dopravnich naklada se pak v souvislosti s globalizaci a jejimi dopady na mezinarodni
délbu prace objevuji studie predevsim v oblasti nakladni dopravy o konceptech just-in-
time, materialovych tocich a komoditnich fetézcich (napt. Hesse 2007, 2010; koncept
globalnich komoditnich fetézci piiblizuje Blazek 2012). Vyse uvedena témata jsou stale
aktualni, pfestoze je vyznam cCasu jako prostorové bariéry na tstupu vzhledem ke stale
se zvySujicim cestovnim rychlostem, a tim padem niz$im ¢asovym nakladim na cestu
samotnou. V této souvislosti jsou diskutovany nové piistupy ke studiu Casoprostoru
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Vv dopravni geografii vzhledem k prudkému rozvoji informacnich a komunika¢nich
technologii jako je internet nebo mobilni telefon, které redukuji redlnou fyzickou
bariéru vzdalenosti a vytvareji kyberprostor (Shaw 2006), v némz lze pouze obtizné
vyuzivat klasickych modela (napt. gravitatni model), které pracuji se vzdalenosti jako
hlavnim determinujicim faktorem pro vznik interakci. Na druhou stranu nedoslo
k poklesu fyzického pfemistovani vlivem komunika¢nich technologii, které cestovani
v fadé pfipadd nenahrazuji, ale zefektiviiuji (Brithova-Foltynova a kol. 2008).

2/ V metodologické oblasti dopravné-geografick¢ho vyzkumu se nadale hojné objevuji
prispévky zaméfené na modelovani prepravni poptavky zalozené na klasickych
interak¢nich modelech jako je gravitatni model a jeho modifikace véetné moznosti
testovani a kalibrace (napf. Luoma a kol. 1993; Black 1995; Mikkonen, Luoma 1999;
Fotheringham a kol. 2001; Roy, Thill 2004; Tsekeris, Stathopoulos 2006; de Grange
a kol. 2010; Salonen, Toivonen 2013; z ¢eskych a slovenskych autorti — Hlavicka 1993;
Paulov 1995; Chmelik, Marada 2014; Halas, Kraft 2016 atd.). V mnoha piipadech jsou
vsak piispévky tohoto zaméteni publikovany interdisciplinarnimi tymy, nékdy zcela bez
pfitomnosti geografi. Aplikace modifikovanych gravitacnich modelt jsou casto
pouzivany napf. pro odhad leteckych ptepravnich proudu (Wojahn 2001; Grosche a kol.
2007; Matsumoto 2007) nebo posouzeni modalni konkurence napf. mezi leteckou
dopravou a vysokorychlostni zeleznici (Albalate a kol. 2015). Zaroven se také objevuje
fada prispévki zabyvajici se problematikou modelovani dojizdky =za praci
a souvisejicich jevi (napi. Ubge 2004; Ma, Banister 2006; O'Kelly, Niedzielski 2009;
Lovelace a kol. 2014; z ¢eskych autorti piedevsim Halas a kol. 2014 atd.).

3/ Vyznamnou oblasti vyzkumu nepfimo se dotykajici realnych dopravnich interakci
stiedisek osidleni je institucionalni smér, tj. problematika dopravni politiky a vlivu
rozhodujicich aktéru ve vSech fadovostnich urovnich vefejné spravy v souvislosti se
zajiSténim podminek pro mobilitu obyvatel. Zjednodusené feceno se jedna o vychodiska
a limity uréujici podminky v dopravnim sektoru, které na trovni Ceska predstavuje
statni Dopravni politika, na Urovni Evropské Unie tzv. Bila kniha. Zaméfeni
vyzkumnych témat je casto velice Siroké, v zisadé je lze rozdélit na oblast
infrastruktury, individudlni automobilové dopravy a vefejné dopravy. V piipade
infrastruktury jsou stale castéji diskutovany moznosti hodnoceni piinosit vystavby
v souvislosti s vybérem prioritnich akci a ptipadného financovani z prostiedku
Evropské Unie (tvorba povinnych ndleZitosti — analyza nékladl a pfinostl, studie
proveditelnosti; vice napt. pichledovy piispévek Hayashi, Morisugi 2000; blize
Chmelik, Marada 2014), zahrnuti jednotlivych staveb do sit¢ TEN-T (naptf. Martin,
Reggiani 2007), obecnych pfistupti geografie k dopravnimu planovani (Ksiazkiewicz
2012) apod. Druhy okruh zahrnuje témata souvisejici s individualni dopravou, napi.
restriktivni dopravné-politické opatieni jako zpoplatnéni pouZiti jednotlivych kategorii
komunikaci ¢i vjezdi do méstskych zon (napt. Bruhova-Foltynova 2009). V oblasti
zajisténi vefejné dopravy je pak &asto diskutovana uroveir nabidky (v Cesku napf.
Marada a kol. 2010; Marada, Kvéton 2010; Kvéton 2011; hodnoceni spojeni krajskych
mést Ceska — Chmelik a kol. 2010, Slovenska — Horfidk a kol. 2013), jednotliva
dopravni feseni a jejich optimalizace v souvislosti se zabezpecenim poptavky, cenami
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jizdného, zajisténim financovani, pfipadné dalsi otazky deregulace a liberalizace trhu
atd.

4/ Hlavni oblasti, do které pronikly nové sméry vyzkumu dopravy souvisejici
S paradigmatem nové mobility, je studium dopravniho chovani, v pfipadé¢ vyzkumu
mezistiediskovych interakci predevsim v souvislosti s vybérem dopravniho prostiedku
(angl. mode-choice) a dopadem na délbu piepravni prace (angl. modal split). Ve
vyzkumech jsou predevsim diskutovany faktory ovliviiujici dopravni chovani
(Strandling, Anable 2008; Ortizar, Willumsen 2001; Nyblom 2014), motivy volby
dopravniho prostfedku (Braun Kohlova 2010), které jsou casto specificky zaméfeny
jednak na zakladé pohlavi, véku, socialniho statusu, ucelu cesty (Rubin a kol. 2014),
jednak na zaklad¢ lokalizace bydlisté od zastavek vefejné dopravy (Ivan 2010) nebo
vlivu délky cesty (Scheiner 2010; Elldér 2014). Ve vétsiné piipadu je vSak vyzkum
zalozen na primarnich datech a nasledném statistickém vyhodnoceni. V piipadé
hodnoceni d€lby piepravni prace je spojena problematika elasticity poptavky (tj. za
jakych podminek (cena, ¢as atd.) jsme nuceni/ochotni zménit své rozhodnuti o volbé
dopravniho prostfedku) a aplikace modeld diskrétni volby, pfedevsim tzv. logitového
modelu (viz Chmelik 2015). Zaroven lze do této skupiny zafadit studie
casoprostorovych vzorcli dopravniho chovani jedinct nejcastéji sledovanych pomoci
Casoprostorovych denikt (napt. Schoenduwe a kol. 2015; z ¢eskych autort Kraft 2014),
V posledni dobé vyuZzitim lokaliza¢nich dat mobilnich telefonti (napt. Novak, Temelova
2012; Novak, Novobilsky 2013) nebo pouzitim GPS zatizeni (napi. Kraft, Kvéton
2015). Specifickou studii ¢eskych autort, kterou je mozné do této skupiny zatadit,
predstavuje ¢lanek Kvizdy a Seidenglanze (2014), jez popisuje zranitelnost letecké
dopravy po vybuchu islandské sopky v roce 2010 s dopadem na intermodalni presun
cestujicich na zeleznici.

Na zéakladé vyse uvedeného lze pii pochopitelné znaéné miie generalizace shrnout
hlavni sméry stavajicich oblasti dopravné-geografického vyzkumu interakci mezi
stredisky osidleni do Ctyt skupin: 1/ rozvoj vyplyvajici ze zmény dostupnosti, 2/ tradi¢ni
metody matematického modelovani, pfedev§im modelovani piepravni poptavky,
3/ institucionalni smér: tj. vlivy fizeni na dopravni organizaci a planovani a nakonec
4/ smér dopravniho chovani a jeho vlivu na volbu dopravniho prostiedku. Obecné 1ze
pfitom zjednodu$ené uvést, ze vyzkum probiha témét na vSech regionalnich fadech
v zavislosti na studovaném tématu. Je vSak ziejmé, Ze napiiklad vyzkumy zmén
dopravni dostupnosti vlivem vystavby rychlostni infrastruktury se vice soustfedi na
mezoregionalni ¢i makroregionalni méfitko, kdezto napf. problematika dopravniho
chovani obyvatel je vice spojena s lokalni a regiondlni urovni. Tyto skute€nosti souvisi
rovnéz S metodologickymi slozitostmi dané¢ho sledovani, které jsou determinovany
ziskanim dostatku informaci o intenzité a struktufe interakce, jejim pocatku a cili.
Dostupnost dat tak do zna¢né miry ovliviiuje pouZitou metodologii (kvantitativni vs.
kvalitativni ptistupy).
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4. Prostorové interakce a jejich podminujicich faktory

V ramci studia literatury souvisejici s problematikou interakci v geografii a na zakladé
vysledkil ptispévki, které tvoii soucast predklddané prace, je mozné generalizované
identifikovat hlavni faktory, které determinuji charakter a samotnou existenci interakce.
Vzhledem k zaméfeni vyzkumu se jednd predevS§im o pohled na dopravni vztahy
stiedisek a proudy mezi nimi. Vysledky a zjisténi jednotlivych empirickych studii jsou
vztazeny K interakcim V sidelnim a regiondlnim systému Ceska a doplnény diskusi
relevantnich ~ zahrani¢nich  pfispévkid. Generalizované piedstaveni  hlavnich
podminénosti pochopitelné nezahrnuje veSkeré mozné faktory a diferenciacni
mechanismy, ale soustiedi se na ty hlavni, pfedevS§im na faktory geografické,
sociockonomické, instituciondlni a behaviordlni povahy. Jejich vybér je zaroven
ovlivnén zaméfenim prace na vztahy mezi nodalnimi stiedisky osidleni, az na vyjimku
VvV podobé¢ prispévku zabyvajicim se diferencovanym vyvojem nabidky na urovni obci
a jejich ¢asti ve vybranych modelovych mikroregionech (Kvéton, Chmelik a kol. 2012).
Proto nemusi byt v piehledu detailné ¢i samostatné uvedeny vSechny relevantni faktory,
které mohou mit vliv pfedev§im v uzce vztahove provazanych metropolitnich regionech
a méstskych prostorech. Prestoze cilem prace primarné neni ucelené hodnoceni vyvoje
vzajemnych kontaktii stfedisek pfedevSim v druhé poloviné transformaéniho obdobi,
tj. cca po roce 2000, jsou tyto informace, obzvlasté ve vztahu ke konkurenceschopnosti
jednotlivych dopravnich médd, soudasti ptipadovych studii (Chmelik a kol. 2010;
Chmelik 2015).

4.1. Vzdalenost stredisek

Z hlediska dopravnich interakci mezi stfedisky osidleni lze nejprve blize diskutovat
faktor vzdalenosti, ktery ovliviluje vzéjemnou dostupnost (akcesibilitu) stiedisek, a tim
padem usnadniuje ¢i naopak znesnadniuje vznik funk¢nich vazeb. V této souvislosti je
Casto uvadén teoreticky koncept tzv. distance-decay (viz napi. Haggett 2001; Martinez,
Viegas 2013; Halas a kol. 2014), ktery vyjadiuje vztah mezi intenzitou interakci
a vzdalenosti stfedisek. Prestoze S rozvojem novych technologii (internet, mobilni
telefon atd.), které ¢aste¢né nahrazuji fyzicky kontakt, a vlivem zvySovani cestovnich
rychlosti a bohatnuti spole¢nosti vyznam vzdalenosti potazmo cestovnich ndklada klesa
(napt. Rietveld, Vickerman 2004), lze povazovat dostupnost stiedisek
(charakterizovanou vtomto pfipadé casovou vzdalenosti), zvlasté v piipadé cest
S charakterem denni frekvence dojizd’ky, stile za jeden =z hlavnich faktord
podmifiujicich intenzitu interakce. Druhym faktorem, ktery naopak narista na vyznamu,
je pritom piedeviim diferencovand aktraktivita sidel, ktera v Cesku zvlasts
Vv transformacnim obdobi typickém proménou vidcich stredisek a regiond (vice Hampl
2005) zménila poméry v distribuci ptepravnich proudi. Obecny trend poslednich let
potvrzuje predevSim nardst primérné piepravni vzdalenosti, ktery ¢inil v obdobi od
roku 1995 v Cesku vice nez 20 % (Ro¢enka dopravy CR 2001, 2009, 2013). P¥i¢iny
tohoto vyvoje lze nalézt v mnoha faktorech, napt. v narGstu piepravy na delsi
vzdalenosti ze zadzemi velkych mést, v ristu vyznamu a koncentrace pracovnich
a fidicich funkcich u hierarchicky nejvyssich stiedisek Ceska s dopadem na zvysenou
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intenzitu a frekvenci dojizdéni, v rozsifujici se nabidce vefejné dopravy v poslednim
desetileti (zvlasté v zazemi krajskych mést, mimo jiné Vv souvislosti s budovanim
integrovanych dopravnich systémi) ¢i v zkracovani casové dostupnosti stiedisek vlivem
zvySovani kapacitnich a rychlostnich parametri dopravni infrastruktury. Diferenciace
vztahu miry interakce a vzdalenosti od centra potvrzuje studie Halase a kol. (2014), ze
které je patrny vyrazny rozdil v pribéhu funkce vzdalenosti u pracovni dojizd’ky do
Prahy a krajskych mést. Souvisejicim faktorem diskutovanym v jedné z nasledujicich
podkapitol je rovnéz vliv vzdalenosti na strukturu dopravni interakce, nebot’ je ziejmé,
ze délka cesty vyrazné ovliviiuje pouziti dopravniho prosttedku a jeho
konkurenceschopnost na prepravnim trhu (viz Chmelik 2015). Obecny piiklad vlivu
vzdalenosti na intenzitu interakci ptiblizuje ramecek €. 2.

RAMECEK €. 2: VLIV VZDALENOSTI NA INTENZITU INTERAKCE

Vztah mezi intenzitou interakce a vzdalenosti stfedisek 1ze obecné ilustrovat na piipadu
absolutniho poctu cest ve wvnitrostatni Zelezni¢ni osobni piepravé V jednotlivych
tarifnich kilometrech (tj. kilometrické vzdalenosti uvedené na jizdence). Data byla
potizena spoleénosti Ceské drahy na zikladé prodanych jizdnich dokladi v obdobi let
2013 az 2015, u kterych je zfejmy zdroj a cil cesty (vychozi a cilova stanice uvedena na
jizdence). Data za jiné mody jsou v obdobném rozsahu nedostupné vétSinou z divodu
chybéjici nebo ndkladné evidence. Z ptiloZzeného grafu je patrné, Ze s rostouci
vzdalenosti mezi stiedisky klesa thrn cest a jejich pravdépodobnost. Obcasné vyrazné
se vychylujici hodnoty na delsi vzdalenosti jsou ovlivnény vyznamnymi relacemi
v dalkové dopravé s konkurenceschopnym zelezni¢nim spojenim, napf. do relaci se
vzdalenosti cca 100 km spadaji relace Praha — Pardubice/ Usti nad Labem, Ostrava —
Olomouc, do relaci se vzdalenosti cca 250 km relace Praha — Brno/Olomouc a do relaci
o vzdalenosti cca 350 km relace Praha — Ostrava.

Pocet cest

hlu ‘M\HH\“IMH‘ [ Ll " [T . l’ —

1 51 101 151 201 251 301 351
Vzdalenost (km)

Zdroj: viastni zpracovani na zékladé vidajii CD, a.s.

Vzdalenost mezi sttedisky je vyjadfovana mnoha zplsoby (viz napf. Michniak 2002),
nejCasteji tradicné geometricky V kilometrech ¢i jako ukazatel ¢asové dostupnosti
vV minutach. Pravé dostupnost a jeji zmény jsou Castym tématem studii v rdmei Ceské
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a slovenské geografii (Rolc 2001; Michniak 2002; Hornak 2006; Seidenglanz 2007,
Maier a kol. 2007; Hudecek 2008; Kraft, Van¢ura 2009a; Marada a kol. 2013 atd.).

4.2. Velikost a strukturalni charakteristiky stredisek

Intenzita vzajemnych vazeb stiedisek je vyznamné ovlivnéna jejich velikosti
a vyznamem, nebot je zfejmé, Ze veétSi arozsahlejsi stfediska podminuji nejvyssi
hodnoty interakci. Tento proces se vSak vyznacuje zna¢nou asymetrii, jelikoz dvé
populacné stejné¢ velka stfediska v realité casto generuji/pfitahuji rozdilné objemy
interakci — viz ramecek €. 3. Tato diferencovana ,kvalita® stfedisek vychazi predev§im
z jejich strukturalnich charakteristik, predev$im socioekonomickych (napf. pracovni
vyznam, sluzby apod.) a institucionalnich funkci (zejména administrativni funkce) na
riznych regionalnich ftadech. V této souvislosti se cCasto hovoifi o diferencované
atraktivité a emitivit¢ stiedisek (napf. Rodrigue a kol. 2006), tj. pojmech spojenych
S klasickymi interakénimi modely. Atraktivita je pfitom chdpana jako schopnost
stfediska ,,pfitahovat” kontakty, emitivita je naopak spojena s jeho generativni funkci
(schopnosti vytvaret kontakty). Tyto atributy stfedisek jsou nejcastéji ovlivnény
kombinaci mnoha faktord, napf. poctem a strukturou pracovnich pfilezitosti,
ptitomnosti  fidicich, obsluznych aadministrativnich funkci, urovni piijmu,
kvantitativné té€zce uchopitelnou urovni ,kvality zivota“ a v neposledni fad¢é také
dopravnimi moznostmi obyvatel (dopravni infrastruktura, nabidka vefejné dopravy,
vlastnictvi automobilu — vice viz Marada, Kvéton 2010; Kvéton, Chmelik a kol. 2012),
kde dochdzi k rozdilim vyznamu velikosti obce dle dopravniho moddu. V piipade
vefejné dopravy se potvrzuje piedpoklad ristu dopravnich moznosti s velikosti obce
(viz Marada, Kvéton 2010). Tento vztah naopak neplati u individudlni dopravy
vyjadiené mirou automobilizace. V této souvislosti Kvéton (2011) upozoriiuje na vyssi
miru subjektivnich, obtizné¢ méfitelnych, faktord, které ovlivituji pouziti automobilu
(blize viz Chmelik 2015).

Souvisejici problematikou velikosti a kvalitativniho vyznamu stfedisek je jejich
vztahova otevienost, resp. uzavienost. Ta vychdzi z poznani, Ze se v zavislosti na
zvétSovani stfedisek relativni intenzita interakce snizuje (vice Hampl a kol. 1987). To
plati ptedevsim v piipadé pravidelnych pohybi za praci a do skol, které jsou piedevsim
mikroregiondlnim procesem mezi jadrem a zdzemim s jejich rozdilnymi podminkami
pro interakci. U jadra, resp. nodalnich stfedisek, 1ze ocekavat daleko rozsahlejsi
pracovni a obsluzné funkce, a proto je jeho otevienost nizsi. Tato skutenost souvisi
svySe uvedenou diferencovanou atraktivitou a emitivitou stfedisek, kdy vé&tsi
a vyznamnéj$i, méné oteviena stiediska disponuji vyssi atraktivitou a niz$i emitivitou
anaopak. To lze jednodusSe ilustrovat na udajich o dojizd’kovych proudech pti pouziti
salda dojizd’ky a vyjizdky do stfediska. Velice generalizované lze pro vysvétleni uvést,
Ze pii pozitivnim saldu je stfedisko vice atraktivni, pfi negativnim naopak. Toto
aproto je nutné kazdy zptikladii posuzovat piedevSim s ohledem na rozdilnou
hierarchickou troven sledovani a vyjadieni kontaktl stredisek.

Z ptedchozich poznamek vyplynulo, Ze samotna populacni velikost neni jednoznacnym
ukazatelem pro vznik a miru interakce. Z toho divodu je vhodné vyuziti ukazatel,
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které svou konstrukci vice zohlednuje realny vyznam stfedisek nez jejich prosta
populacni velikost. V ceské geografické literatuie se vyznamové kvantifikaci velikosti
center vénuje predevSim M. Hampl (1987, 1996, 2005) v souvislosti s funkéni
hierarchizaci stiedisek a vymezenim Sociogeografickych regioni.

RAMECEK C. 3: ASYMETRIE INTENZITY INTERAKCiI VE VAZBE NA VELIKOST
STREDISKA

V piipadé Ceska lze asymetrii interakéniho procesu ve vztahu k populaéni velikosti
stiediska elementarné vyjadfit na zéklad¢ salda vyjizdky a dojizd’ky do strediska.
Kladna hodnota salda a vyssi podil salda na celkovém poctu obyvatel stifediska
vyjadfuje schopnost stfediska pfitahovat kontakty, tj. miru jeho atraktivity, jez je
ovlivnéna celou fadou faktorti diskutovanych v textu. Tabulka obsahujici udaje za
sttediska osidleni Ceska s populaéni velikosti nad 40 tisic obyvatel potvrzuje
predpoklad, ze dvé obdobné populacné velka stiediska osidleni generuji/ptitahuji
rozdilné objemy interakei.

Saldo dojii(g’l(;ﬂ;’/ch proudu Poget obyvatel (2011) Podil Z?)IS\?art]jl poctu
Praha 170 405 1234 037 14%
Brno 87 018 379871 23%
Ostrava 39 393 301 942 13%
Plzen 30 187 167 648 18%
Liberec 9 285 101 607 9%
Olomouc 25 819 99 527 26%
Usti nad Labem 8378 94 853 9%
Hradec Kralové 18 021 93 801 19%
Ceské Budgjovice 24 431 93 639 26%
Pardubice 13 614 89 632 15%
Havifov -9 373 79 690 -12%
Zlin 11168 75 875 15%
Kladno -873 68 660 -1%
Most 160 66 730 0%
Karvina 2079 59 698 3%
Opava 6 828 58 684 12%
Frydek-Mistek 640 58 091 1%
Karlovy Vary 5 340 50 882 10%
Décin 291 50 613 1%
Jihlava 12 311 50 600 24%
Teplice 1489 50 463 3%
Chomutov 1190 49 650 2%
Prerov 3849 45 390 8%
Jablonec nad Nisou 23 45 031 0%
Prostéjov 3 065 44 534 7%
Mlada Boleslav 11 419 44 051 26%

Poznamka: Saldo dojizd’kovych proudii = pocet vyjizdéjicich obyvatel celkem ze strediska + pocet
dojizdéjicich obyvatel celkem do strediska; serazeno sestupné podle poctu obyvatel. Evidence
dojizdkovych proudi v SLDB 2011 je zatizena Fadou chyb. Podle nékterych analyz je ovsem
pravdépodobné, ze chyby maji ,,plosny** charakter (napv. Hampl, Marada 2015) — viz kapitola 5.1.

Zdroj: viastni zpracovani na zdkladé vidajii 7 dat SLDB 2011 a poctu obyvatel v obcich Ceska
k1.1.2011 (CSU 2013).
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4.3. Geograficka a dopravni poloha strediska

Samostatnym faktorem, ktery vnasi do vztahu velikosti, vyznamu, vzdalenosti a jejich
dopadt na interakci stiedisek znacnou variabilitu a asymetrii, je geograficka, popiipadé
také specificka dopravni poloha stredisek (viz Marada a kol. 2010). Tu Ize podobné¢ jako
geografickou polohu sledovat ve dvou vyznamovych dimenzich, jako polohu
horizontalni a vertikalni (Marada 2006). Horizontalni geograficka poloha stiediska
vychazi z jeho lokalizace, resp. vzdalenosti k ostatnim vyznamové rozdilnym
jednotkdm. Horizontalni geografickou polohu vyrazné ovlivituje vliv makropolohy,
tj. zjednodu$end umisténi regionu v ramci statu. Ten se projevuje v Cesku typickym
zépadovychodnim gradientem, ktery je patrny rovnéz na ukazatelich dopravni nabidky,
napf. miry automobilizace ¢i preference modu pro dojizdky do zaméstnani (Marada,
Kvéton 2010; Kvéton 2011). Jednim ze souvisejicich determinanti horizontalni polohy
je rovnéz postaveni stfediska/regionu v dopravni siti, tj. specifickd dopravni poloha
(Marada 2006). Kvalita dopravni sit¢ je z hlediska makropolohy pfitom vyrazné
diferencovana (napt. dalnice propojuji jen nékteré oblasti, jejich koncentrace neni
rovnomé&rna apod.), na jejim utvaieni méla zasadni vliv sidelni hierarchie. Horizontalni
dopravni poloha z pohledu studia interakci urcuje ¢asovou dostupnost vici ostatnim
geografickym jednotkam, a tim padem vyrazné determinuje konkurenceschopnost
hlavnich dopravnich modu s dopadem na podil délby piepravni prace (napi. rozdilna
kvalita horizontalni dopravni polohy v relacich Ceska Tfebova — Praha/Brno, Humpolec
— Praha/Brno jako ptiklad rozdilu potencialu k Zelezni¢ni, resp. silni¢ni doprave; vice ke
konkurenceschopnosti jednotlivych modi Chmelik a kol. (2010) a Chmelik (2015)).
K tomu je zarovei nutné uvést, ze piedevdim Zelezni¢ni sit’ v Cesku, na rozdil od
»flexibilnéjsi“ silni¢ni sité, vtad¢ pripadt nereflektuje soucasné dopravni potieby,
jelikoz byla vybudovana v prostfedi odlisnych spoleé¢ensko-ekonomickych podminek
(Marada 2006).

Vertikalni dopravni poloha naopak souvisi s vyznamem stfediska a jeho pozici
V hierarchii, kterd ovliviluje wrovné kvality dopravni obsluhy stfediska Vetejnou
aindividualni dopravou (napf. rozdilnd dopravni obsluha malé obce Vv zazemi
metropolitniho regionu vs. na venkove), pficemz je zfejmé, ze intenzita a struktura
dopravnich interakci je rozdilnd pii spojeni stfedisek na rGznych regiondlnich fadech
vlivem charakteru a casové frekvence piepravnich proudid (denni dojizd’ka do
zamé&stnani na mikroregionalni urovni; tydenni dojizd’ka pfi spojeni s mezoregionalnim
centrem; obc¢asné obchodni cesty do makroregionalniho stfediska atd.). V zasadé lze
souhlasit s Maradou (2006, s.2), ktery uvadi, Ze ,s hierarchickym vyznamem
dopravnich no6dt narusta komplexita zajisténi jejich dopravnich potieb, tzn. Ze méné
vyznamné dopravni nddy jsou obsluhovany spiSe lokalni dopravou, u stiedné
vyznamnych n6da se ve struktufe dopravni obsluznosti jiz vyraznéji uplatiiuje dalkova
doprava a nddy nejvyznamnéjsi jsou obsluhovany vSemi druhy i vSemi hierarchickymi
urovnémi dopravy“. Tato uvaha koresponduje s obecnym konceptem segmentace
vetejné¢ dopravy, kterd je vradmci koncepcniho materidlu Ministerstva dopravy
(Strategie podpory dopravni obsluhy tzemi, 2003) rozd€lena podle velikosti sidla
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afunkce zaji§téni prepravnich potieb do &tyf oblasti®, pfidemZ je zfejmé, ze
nejvyznamngjsi stfediska jsou obsluhovdna na vSech urovnich. Uvedena teoreticka
vychodiska byla rovnéz ovéfena empirickym vyzkumem, kdyz se problematice
dopravné-geografické hierarchizace stiedisek osidleni v Cesku a vytvoieni typologie
zajisténi jejich verejné obsluhy (komplexni, dalkova vs. mistni, autobusova vs. silni¢ni)
vénoval M. Marada (Marada 2003; Marada a kol. 2010). V oblasti silni¢ni dopravy
(osobni a ndkladni automobily, motocykly) na néj pti pouziti obdobné metodiky navazal
S. Kraft (Kraft 2009; Kraft, Vancura 2009b).

Z vyse uvedenych charakteristik horizontalni a vertikalni dopravni polohy je ziejma
jejich tésna provazanost, pii¢emz ,hierarchie dopravnich spojnic je spiSe sekundarniho
charakteru a je podminéna hierarchii spojovanych néda vyssiho fadu“ (Marada 2006,
S.2), coz zpusobuje, Ze dopravni poloha menSich sidel lezicich na vyznamném
dopravnim tahu miize byt vyrazné lepsi nez jejich regionalni vyznam a jejich reélna
nabidka je nadhodnocena. S tim pak Vv ptipadé vetejné dopravy souvisi snaha posilovat
také svou vertikalni dopravni polohu prosttednictvim pozadavki na rozsifovani nabidky
vy$siho pifepravniho segmentu z Grovné mistnich zajmovych skupin a predstavitelt

. 10
samosprav .

4.4. Institucionalni prostredi a jeho vliv na dopravni organizaci

Jednim =z faktorti, ktery nepifimo ovliviluje intenzitu a strukturu interakce
prostiednictvim vlivu na dopravni organizaci a planovani, je institucionalni prostfedi na
riuznych hierarchickych trovnich. Tento faktor je velmi obtizn¢ ,méfitelny*, vychazi
rovnéz z hlubsi znalosti prostiedi, kterd umoznuje, byt’ misty subjektivné, hodnotit tuto
problematiku v SirSich souvislostech. Primarnim vychodiskem je dopravni politika statu,
popt. v SirSim méfitku napt. Evropské Unie, a legislativni prostiedi, které vytvareji
spolecny ramec pro zajiStovani podminek pro prepravu obyvatel, tj. predev§im
vystavbu dopravni infrastruktury, zajiStovani sluzeb ve vefejné dopravé a zajisténi
financovani v dopravnim sektoru. V ramci téchto zakladnich koncepénich ciltt dopravni
politiky jsou fesena konkrétni opatfeni, ktera maji v kone¢ném dusledku v nékterych
ptipadech dopad na intenzitu (napt. planovani infrastruktury a nabidky vetejné dopravy
ma vyznamny dopad na piepravni proudy) a délbu piepravni prace (tj. v podstaté
strukturu interakce), napi. preference veiejné dopravy a v ni segmentu Zeleznice jako
kapacitni patefe dopravniho systému vramci statu, a Stim souvisejici platba myta

° A Meziaglomera¢ni doprava (spojeni rozvojovych oblasti mezinarodniho vyznamu; Praha, Brno,
Ostrava, zahrani¢ni aglomerace); B Rychla regionalni a meziregionalni doprava (rychla spojeni mezi
regiony a v regionech (body nadiazené sit€ jsou obce cca od 5 000-15000 obyvatel); C Regionalni
pfepravni patefe (patefe regionalnich a méstskych systémut — regiondlni zeleznice, metro, pfip. autobusové
linky, kde jsou nevhodné parametry zelezni¢ni infrastruktury); D Plo$na rozvozova doprava (rozvozové
regionalni autobusy, vybrané dopravni sluzby z oblasti vnitrozemské plavby (zejména ptivozy).

19 predeviim v ptipadé dalkové Zelezni¢ni dopravy, napf. u medialng znamych pozadavki na zastavovani
viech vlakt vedenych pies Ceskou Tiebovou v této Zelezniéni stanici.

25



Jakub Chmelik: Pristupy ke studiu prostorovych interakci v geografii: priklad hodnoceni dopravnich vazeb stiedisek
osidleni v Cesku

anasledna redistribuce danovych odvodit ziskanych u silni¢ni dopravy do vystavby
a provozu Setrngjii Zelezni¢ni dopravy apod.*

Z pohledu determinace dopravnich interakci 1ze zjednodusené identifikovat dvé trovné,
pficemz prvni souvisi Svlivem decizni sféry na priority ve vystavbé dopravni
infrastruktury, jejichz realizace v fadé ptipadid podléhd riznym zdjmovym skupinam
(regionalni politici, stavebni firmy, ochranci zivotniho prostfedi, vlastnici pozemkil,
mistni obyvatelé apod.) bez ohledu na to, aby byly realizovany stavby, které jsou
objektivné z dopravniho hlediska vyznamnéjsi (viz Viturka a kol. 2012; Chmelik,
Marada 2014; Halas, Kraft 2016).*> Souvisejicim problémem je proces samotného
planovani dopravni infrastruktury a jeho prioritizace, ktera by méla vychazet z realnych
celospolecCenskych potiteb. Ve statech s vyspelym infrastrukturnim planovanim jsou
dlouhodob¢ vyuzivany obsahlé metodické procesy evaluace dopravnich projektl se
zahrnutim fady konkrétnich dopadt (napt. Hayashi, Morisugi 2000; Ksiazkiewicz
2012), které se v Cesku zacali ve vétsi mife uplatiiovat az po vstupu do Evropské Unie
a potiebé prokazat potiebnost staveb pro spolufinancovani z unijnich rozpocéti. Prave
I pro tyto icely je nezbytna kvalitni pfepravni analyza a nasledna prognoza zalozena na
obecnych piistupech a moznostech hodnoceni interakei mezi stiedisky osidleni (vice viz
Chmelik, Marada 2014). Samotnému postaveni geografie v dopravnim planovéni

a zpisobim hodnoceni dopravnich procest se detailné vénuje napf. Ksiazkiewicz
(2012).

Druhou skupinou institucionalnich faktort je problematika rozdilii v zaji§tovani vetejné
hromadné dopravy, ktera je v Cesku rozélenéna do tii urovni®®. Stat prostfednictvim
Ministerstva dopravy zajiStuje pateini dalkovou Zelezni¢ni dopravu pro spojeni
metropolitnich aredlii a vyznamnych stfedisek. Kraje objednavaji u dopravcil regiondlni
zelezni¢ni a linkovou autobusovou dopravu pro zabezpeceni dopravni obsluznosti svého
formaln¢ vymezeného tizemniho obvodu. Obce zajiSt'uji vefejnou dopravu nad ramec
dopravni obsluznosti kraje, nejcastéji se jedna o méstskou hromadnou dopravu. K tomu
jsou v systému hromadné dopravy osob zaroven provozovany sluzby bez narokd na
kompenzace z vetejnych rozpoctl, predevsim dalkové autobusové linky a vlaky
v nejvynosnéjSich relacich. Z vySe uvedeného rozdéleni vyplyva, Ze za zajiSténi
dopravni obsluznosti jsou zodpovédné jednotlivé trovné vetejné spravy, jejichZ postoj
K vefejné dopravé je Casto rtizny vzhledem k odlisnym prioritam politické reprezentace

1 Typickym prikladem je srovnani Ceska a Svycarska, jakoZto zemé& s jednim z nejrozvinut&jich
dopravnich systémi. V obou ptipadech je v ramci vefejné dopravy preferovano postaveni zeleznice jako
pétefe pro spojeni v regionalni a nadregionalni dopravé. Zatimco v Cesku se viak v poslednich nékolika
desetiletich investovalo piedeviim do silni¢ni sité, ve Svycarsku je v souladu s dopravni politikou
konfederace postupné modernizovana zelezni¢ni sit. Efekt dopravné-politickych opatfeni je zejména
patrny pii pfepravé v severojiznim sméru pies Alpy, kdy je snahou omezovat predevsim nékladni silni¢ni
dopravu jejim prevedenim na Zzeleznici, kde byly z vybéru mytného v silni¢ni dopravé financovany
vyznamné stavby na Zeleznici jako tunel Loétchberg ¢i Gotthard.

12 Naptiklad oddalovani vystavby rychlostni silnice R35, kterd by byla alternativou pro spojeni severni
Moravy s Prahou a ulehgila pietizené dalnici D1. Opaénym piikladem je napi. elektrizace trati Ceské
Budgjovice — Ceské Velenice, jejiz potieba je vzhledem k nizké frekvenci spoji osobni dopravy
diskutabilni.

13 Rozd&leni kompetenci vychazi ze zakona &. 194/2010 Sb., o vefejnych sluzbach v piepravé cestujicich
a 0 zmeéné dalsich zakond.
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(napiiklad castd neochota optimalizovat dopravni obsluhu v pfedvolebnim roce) ¢i
odbornosti a (ne)zajmu pracovnikii, kteti jsou odpovédni za planovani dopravni
obsluhy. Nejviditelngjsi diferenciace nabidky vefejné dopravy je pfitom na Grovni
jednotlivych kraju, kdy se fada znich snazi zajistit arozvijet kvalitni sitovou
multimodalni obsluhu v kooperaci s obcemi prostfednictvim tzv. integrovanych
dopravnich systémﬁ14, jejichz budovéni je podporovano z vetfejnych rozpocti jako
alternativa k mén¢ environmentaln¢ Setrné individudlni dopravé. Na strané¢ druhé
existuji také kraje, které nemaji zcela konkrétni pfedstavu o zajisténi obsluhy uzemi
vetejnou dopravou. Na zdkladé vySe uvedené diskuze lze konstatovat, ze zajiSténi
vetejné dopravy jako jedné =z hlavnich opor dopravnich interakci je Vvyrazné
determinovano schopnosti nékolika jedinct v jednotlivych Urovnich decizni sféry,
popftipad¢ jejich ovlivnéni dopravci, politiky, jejich osobnimi vztahy apod. Moznou
podobnost Vv problematice evaluace dopravnich opatfeni lze stejné jako v piipadé
dopravni infrastruktury nalézt u hodnoceni trovné rozsahu nabidky vetfejné dopravy
¢i jednotlivych dopravnich konceptl, u kterych by mélo byt zfejmé, zda je feSeni
adekvatni s ohledem na realné potieby obyvatel. Institut dopravniho planovani se nové
od roku 2010 objevil v zakon¢ upravujicim objednavani vefejnych sluzeb v piepravé
cestujicich (viz vyse), avsak v relativné vagni formé&. Nové definovanou povinnosti
objednatele sice je sestavit dopravni plan, avSak ndalezitosti tykajici se evaluace
dopravnich feSeni na zaklad¢ relevantnich ukazateli zde nejsou stanoveny. Pravé
V tomto ptipadé by bylo mozné ocekavat, Ze objednatelé, kteti stanovuji rozsah sluzeb
pro realizaci ptepravnich potieb obyvatel, budou pravidelné vyhodnocovat Gspé$nost
a kontinualné¢ ménit dopravni koncepci na zakladé realné ptepravni poptavky. To
s sebou samoziejm¢ nese potiebu kvalitnich Gdaji o dopravnich interakcich, jejichz
dostupnost je omezena (viz kapitola 5). VySe uvedené je predevsim nutné vzit v tvahu
pii studiich, které pracuji s informacemi o nabidce vetejné dopravy, ktera nemusi nutné
korelovat s rostouci/klesajici propojenosti stiedisek apod.

Souvisejicim faktorem, ktery realné ovliviiuje dopravni chovani obyvatel v podobé
volby dopravniho prostfedku, je cena piepravy. V pfipad¢ individualni piepravy se
jedna predevsim o variabilni slozku dopravnich nakladi v podobé ceny pohonnych
hmot, kterd ovliviiuje vyuzivani automobilu, pficemz krom¢ trznich mechanismu je
vyznamn¢ ovlivnéna institucionalnimi vlivy (dan z pfidané hodnoty, spotfebni dan atd.).
Predevsim pti pozadavcich na pfepravu na krats$i a stfedni vzdalenosti mize byt cena
pohonnych hmot jednim z hlavnich faktori pro zménu moddu (Delsaut 2014).
Problematika rozhodovani o cenotvorbé ve vefejné doprave je zpravidla determinovana
charakterem smluvniho vztahu mezi objednatelem sluzby (tj. v podminkach Ceska —
stat, kraj, obec) a dopravcem, ktery zajistuje definované pozadavky. V ptipadé, Ze
objednatel hradi veSkeré naklady spojené se zajisténim sluzby, tak obvykle nafizuje

v

Y Za nejkvalitngjsi integrovany dopravni systém je Ceskou odbornou vefejnosti povazovan systém
integrované dopravy Jihomoravského kraje (IDS JMK), u kterého bylo dosazeno hlavnich aspektl
integrace, tj. dopravni (provazani jizdnich fadu), tarifni (jednotny tarif a jizdni doklady) a organiza¢né-
provozni (vytvafeni multimodalnich pfestupnich terminalti, spolecny dispecink atd.). Vliv IDS JMK na
sidelni systém a rozvoj venkovskych oblasti Jihomoravského kraje hodnoti ve své studii Stastna a kol.
(2015).
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cenovou hladinu jizdného, nebot’ de facto odpovida za vysi dosahovanych trzeb. Tento
model je typicky pfedevsim pro regionalni a lokalni dopravu, kdy je cena jizdného
urCovana samospravou (napf. jizdné IDS a MHD). Druhou hlavni skupinou jsou
smlouvy, u kterych je riziko dosahovanych vynost na strané dopravce, nebot’ objednatel
hradi rozdil mezi piedpokladanymi naklady a trzbami, tj. tzv. kompenzaci, resp. dle
v dalkové dopravé, kde objednatel vychazi z piedpokladu, Ze je dopravce s ohledem na
své obchodni a marketingové moznosti schopen ve vét§i mitre ovlivnit vysi trzeb. Nad
ramec objednavanych vefejnych sluzeb jsou zaroven provozovany komeréni spoje
dopravctl, u kterych se i v piipadé Ceska postupné rozsifuje systém tzv. spravy vynost
(angl. yield management) ve snaze maximalizovat vynos na sedadlo. Koncova cena pro
cestujiciho se v poptavané relaci pro jednotlivé spoje lisi dle intenzity pfepravni
poptavky (denni, tydenni), popi. dalSich faktori.

4.5. Dopravni chovani obyvatel

S determinujicimi faktory institucionalniho prostfedi souvisi také problematika
dopravniho chovani, v ramci které jsou feSeny predevsim subjektivni faktory jedinct
spojenymi S volbou cesty a vybérem dopravniho prostredku, kde v tad¢ piipadi
nerozhoduji pouze hlavni, méfitelné faktory jako je Cas a cena piepravy. Tuto oblast
v souvislosti s dopravnimi pfilezitostmi obyvatel definuje Kvéton (2011) jako
sociokulturni faktory, jejichz povaha je piedevSim subjektivni. Pravé problematika
volby dopravniho prostiedku (angl. mode-choice) a sni souvisejici délby piepravni
prace (angl. modal-split) je vyznamnym vyzkumnym tématem vé&dnich disciplin
zabyvajicich se otazkami dopravnich vztaht, pficemz je zaroven dulezita pro potieby
praxe z ditvodu aplikaéni stranky, zejména pfi procesu dopravniho planovani. V Cesku
se této problematice, kterd je Castym tématem vyzkumill v rdmci paradigmatu nové
mobility, vénuji pfedevS§im sociolozky H. Brihova-Foltynova a M. Braun Kohlova
(napt. Brithova-Foltynova a kol. 2008; Braun Kohlova 2010). Ze zahrani¢nich autord
lze uvést napi. dlouhodoby vyzkum J. Scheinera a Ch. Holz-Raua, ktefi se zabyvaji
vztahem volby dopravniho prostiedku, zivotniho stylu a charakteristiky jedinci (Holz-
Rau, Scheiner 2010; Scheiner 2010; Scheiner, Holz-Rau 2012; Scheiner 2014 atd.).

Moznosti diferenciace podminujicich faktorti dopravniho chovani jsou znaéné rozsahlé.
Generalizované je vSak mozné faktory ovliviiyjici vybér médu v ramci délby piepravni
préce klasifikovat do tfi skupin (napt. Ortizar, Willumsen 2001, podobné rozdéleni také
Strandling, Anable 2008). Prvni skupinu pfedstavuje soubor charakteristik aktéra
(cestujiciho jedince), mezi které lze zatfadit predevSim dostupnost automobilu,
fidicského opravnéni, veék, rodinny stav (napi. lze predpokladat, ze pouziti vozu
ovlivituje pocet ¢lenti domacnosti), pohlavi (vice viz napt. Scheiner, Holz-Rau 2012),
pfijem a druh zamé&stnani (napf. moznost vyuziti sluzebniho vozu) a v neposledni fadé
geografické a socioekonomické charakteristiky bydlisté aktéra, které determinuji jeho
dopravni moznosti (hustota zalidnéni, méstsky vs. venkovsky prostor, typ zastavby,
dopravni poloha apod.; vice viz Marada, Kvéton 2010; Kvéton, Chmelik a kol. 2012).
V souvislosti s omezujicimi podminkami dostupnosti dopravy pro nékteré skupiny
obyvatel miizeme hovofit o dopravni exkluzi (vice viz Kvéton 2011). Vyznamnym
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faktorem volby dopravniho prostfedku se stale rostoucim vlivem je také zivotni styl
a postoj konkrétniho jedince (Holz-Rau, Scheiner 2010; Novak, Temelova 2012), ktery
v nékterych piipadech potlacuje tradi¢ni determinujici sociodemografické a ekonomické
charakteristiky, které popisuji Zivotni situaci a moznosti.

V ramci druhé skupiny jsou zahrnuty faktory, které vazany na samotnou cestu, kdy je
vybér mdédu ovlivnén jejim ucelem (napft. rozdil v pouziti dopravniho prosttedku pro
cestu do zaméstnani, sluzebni cestu ¢i vikendovy vylet; vice napf. Sheppard 1995)
a Casem jeji realizace (napf. nizkéd nabidka vetfejné dopravy v noc¢nich hodinach apod.).
Patrna je provazanost s faktory uvedenymi v prvni skupiné€, nebot’ je zfejmé, ze urcité
typy cest vykonavaji pouze nékteré demografické (napi. Zandvliet a kol. 2006)
a socioekonomické skupiny obyvatel.

Tteti skupinu determinujicich faktorti tvoii charakteristiky dopravni nabidky, resp.
dopravnich moznosti, které 1ze rozd¢lit do dvou kategorii, na kvantitativni a kvalitativni
faktory. Hlavnimi kvantitativnimi faktory jsou cestovni doba (tj. Cas straveny
V dopravnim prostiedku vcetné chlize, ¢ekani na zastavce, piestup apod.; blize napf.
Ivan 2010), cena piepravy (jizdné, cena pohonnych hmot — napt. Delsaut 2014, fixni
provozni naklady atd.), pfipadné dostupnost (a cena) parkovani. Mezi obtizn¢ méfitelné
kvalitativni faktory fadime pfedevsim komfort, pohodli, spolehlivost, bezpecnost atd.
(vice viz Orttuzar, Willumsen 2001). Prave tyto faktory vSak ¢asto hraji vyznamnou roli
VvV realném rozhodovéni o volbé dopravniho prostitedku. V fadé piipadid jsou totiz
celkové ndklady na cestu vyrazné€ niz$i v ptipad€ vetejné dopravy, avsak realny podil na
pfepravnim trhu hovofi jasn€ ve prospéch individualni dopravy, coz empiricky
potvrzuje zatazena studie zabyvajici se hodnocenim délby piepravni prace u vybranych
dalkovych relaci v Cesku (viz Chmelik 2015). Na druhou stranu v oblasti konkurujicich
modi vefejné dopravy (v podminkach Ceska realnd vlak a autobus) se ve vétsing
piipadi cestujici vice rozhoduje na zékladé doby cesty a jeji ceny. V Cesku jsou piitom
patrné hlavni Zelezni¢ni a autobusové relace, které jsou vyrazné determinovany kvalitou
dopravni infrastruktury, nabidkou spojeni (viz Chmelik a kol. 2010; Chmelik 2015) a do
jisté miry také zvyklosti cestujicich vyuzivat obvykly mod. Vzhledem k postupnému
zkvalitiovani dopravni sité¢ v poslednich cca 10 letech pfitom dochazi v nékterych
relacich k proménam preferenci obyvatel, které jsou patrné ve zménach podild
zelezni¢ni a autobusové dopravy na celkovych piepravnich vykonech vefejné dopravy
(vice viz Chmelik 2015).

4.6. Variabilita poptavky podminéna éasovymi rytmy

Kone¢né je v souvislosti s problematikou intenzity, struktury a povahy dopravnich
interakci opravnéné diskutovat jejich Casovou nerovnomérnost. Je totiz ziejmé, Ze
dopravni interakce vykazuji sezonni variabilitu (letni vs. zimni sezona predev§im
v oblasti individualni dopravy), tydenni variabilitu (exponované tydenni piepravni
Spicky) a predevsim denni asymetrii, vlivem rozdilti v ¢ase denni pfepravni Spicky nebo
naopak v okrajovych ¢asovych polohach dne (viz ramecek ¢. 4). Piedpokladem pfitom
je, ze mira variability v Case souvisi s atraktivitou a emitivitou zdroje/cile prepravy
a charakteristikou rytmu, tj. opakujicich se pohybu. Tento pohled je do jisté miry
generalizujici, kdyz vyuziva predevsim velké soubory dat o pfeprave. Prestoze jsou
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timto obsahové redukovdny motivy jednotlivych aktéri a dalsi behaviordlni
charakteristiky, jsou tyto poznatky cenné predevsim v oblasti planovani a tvorby
dopravnich strategii. V ramci dopravni geografie nebyla v ¢eské literatuie v minulosti,
az na vyjimky (Mudrych 1998), vénovana dostate¢na pozornost problematice variability
piepravnich proudi podminéné Casovymi rytmy. V poslednich letech se situace méni,
Castéji se objevuji vyzkumy casovych rytml souvisejici pfedevSim se strukturalnimi
zménami V méstském prostiedi. Ptikladem muze byt studie Muli¢ka a kol. (2016), ve
které je sledovana zména frekvence autobusovych linek podle dominantniho typu
obsluhy v transformac¢nim obdobi mezi roky 1989 a 20009.

RAMECEK €. 4: PRIKLAD DENNi VARIABILITY POPTAVKY PO PREPRAVE

Rozdilna wvariabilita poptavky po piepravé je patrnda na prikladu srovnani
relativizovanych hodnot obratu (nastup + vystup) poctu cestujicich v hlavnich stanicich
vybranych krajskych mést a Prahy, u kterych jsou absolutni hodnoty cestujicich
nejvyssi. Data byla pofizena majoritnim Zelezniénim dopravcem v Cesku, spoleénosti
Ceské drahy, na zakladé pravidelného séitani cestujicich v bfeznu a #jnu 2013, 2014
a 2015. Zudajt jsou patrné rozdily v ranni piepravni $picce, kterda v ptipadé Prahy
zaCind s cca hodinovym zpozdénim proti ostatnim sledovanym stfediskim. Ranni
§picka je zaroven na prvni pohled odlisna u Ostravy, kdyZ dosahuje na rozdil od
ostatnich stfedisek svého maxima mezi 6:00—7:00 (ostatni sledovana stfediska mezi
7:00-8:00). Obdobné rozdily jsou patrné rovnéz u odpoledni Spicky, kterd je typicky
rozlozena do delsiho casového intervalu. Zietelny je opét rozdil u Prahy, kde Spicka
dosahuje svého maxima mezi 17:00 a 18:00, kdeZto u ostatnich stfedisek je tomu o dvé
hodiny diive.

M
18 19 20 21 22 23

4 5 6 7 8 9 10 11 12 13 14 15 16 17
Hodina

Praha e Brno OlomouC e Qstrava === Pardubice

Poznamky: Praha = Praha hl.n. + Praha-Masarykovo nddrazi; Ostrava = Ostrava-Svinov + Ostrava
hl.n.; v pripadé ostatnich zahrnutych stiedisek se vidy jednd o hlavni nadraZi.

Zdroj: viastni zpracovani na zakladé vidajit CD, a.s.

Souvisejici oblasti vyzkumu je problematika kazdodenniho Zzivota a prostorové
mobility, ktera se naopak zabyva pfedev§im ¢asoprostorovymi aktivitami jedinct (napf.
Novak, Sykora 2007; Temelova a kol. 2011; Novak, Temelova 2012; Kraft 2014).
Uvedena problematika izce souvisi s konceptem geografie ¢asu, jehoz cilem je zejména
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analyza a interpretace Casoprostorového chovani jedince. Predpokladem pfitom je, ze
rozhodovaci procesy jsou ukotveny v ur¢itém objektivnim ramci, ktery ma sva omezeni,
coz determinuje pritomnost nékterych aktivit v ¢ase a prostoru (vice napt. Frantal a kol.
2012)15. Tyto skute¢nosti v kone¢ném diisledku ovliviiuji troven intenzity interakeci.

4.7. Souvislosti podminujicich faktora

Z vyse uvedeného piehledu nejvyznamnéjsich determinujicich faktoru je zfejmé jejich
vzajemné prolindni. V fad¢ piipadd se pfitom jednd o parcidlni vztahy sledovanych
ukazateld, ukterych neni zfejma kauzalita, vyznam a odliSnosti v pisobeni na
vyslednou interakci, mimo jiné pro jejich subjektivni posuzovani uzivatelem dopravy.
Detailni stanoveni vah konkrétnich pfi¢in vzniku interakce je tedy obtizné s omezenymi
moznostmi objektivizace. Casto je proto nutné pfistoupit k subjektivnim piistuptim,
které zohledni konkrétni specifika dle feSené ulohy. Z tohoto pohledu se jevi jako
pomérné problematické pouzivani softwarovych ndstroji v dopravnim inzenyrstvi, které
slouzi pro stanoveni intenzit pifepravnich vztahli na zikladé¢ datovych vstup
a systémem stanovenych pravidel pro vypocet.

Slozitost zkoumani prostorovych interakci nepfimo potvrzuje Hampl (1971), kdyz
nezli zkoumani statickych charakteristik, které jsou vSak pro vznik interakce nezbytné
(velikost stedisek, jejich socioekonomicky vyznam apod.; viz teorie prostorové
interakce). Identifikace dynamickych (vztahovych) forem je vSak spole¢né se statickymi
ukazateli nezbytna pro zjisténi miry tzemni koncentrace vztahti pfedev§im v oblasti
vymezeni nadnodélnich forem osidleni, tj. vnitin€ integrovanych metropolitnich regionti
(Hampl a kol. 1987; Hampl, Marada 2015).

Navzdory uvedené slozitosti je mozné velmi generalizované uvést, ze intenzita
interakce je ve veEtsi mife ovlivnéna geografickou a dopravni polohou, velikosti
a vyznamem (atraktivitou) sttedisek a jejich vzajemnou vzdalenosti. Naopak struktura
a kvalitativni forma interakce jsou vice determinovany charakteristikami jedince,
tj. sociodemografickym statusem, ekonomickou urovni a zivotnim stylem. Ze
samotného vyctu je tedy ziejmé, Ze nelze uvést, Ze obyvatelé S vySSimi piijmy
automaticky vyuzivaji pouze individualni dopravu apod. Uvedené zjednoduseni je
zaroven determinovdno méfitkovou Urovni, na které jsou interakce realizovany
a souvisejicimi faktory, napf. motivem cesty a jeji frekvenci (opakovanim) nebo
kvalitou dopravnich siti mezi konkrétnim pocatkem a cilem cesty. Lze ocekavat, Ze na
mikroregionalni urovni jsou realizovany pravidelné se opakujici procesy (cesta do
prace, za sluzbami apod.), u kterych ma jedinec vzhledem k Casté frekvenci jasné
preference volby dopravniho prostfedku. Pfi interakcich na vy$Sich méfitkovych
urovnich Ize s ohledem na typ cesty ocekavat nizsi frekvenci cest (ptfedpokladem je,

1> Rada autorii (viz prehled Frantal a kol. 2012) definuje tii typy omezeni: 1/ schopnosti jedince (angl.
capability constraint), které vychazeji z jeho schopnosti, dovednosti a fyzickych moznosti (napt. potreba
spanku, ptepravy do zamé&stnani); 2/ koordinaéni omezeni (angl. coupling constraint) vychazi z nutnosti
koncentrace vice jedincti v prostoru a Vv ¢ase s cilem naplnit ocekavané aktivity (napf. kancelat, skola);
3/ autoritativni omezeni (angl. authority constraint) vychazi z legislativnich, spole¢enskych
a organizacnich norem (napf. pracovni doba, skolni vyuc€ovani).
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ze se nejedna o rytmicky proces), kterd ma spole¢né s predpokladem vysSiho vlivu
konkurenénich nabidek ptepravy dopad na horsi piedvidatelnost pouzitého modu.
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5. Metodické moznosti hodnoceni dopravnich interakci

Realna slozitost problematiky zminovana v pfedchozi kapitole je umocnéna
nedostatkem dostupnych informaci o intenzitach interakci, natoz o jejich struktuie
a kvalitativnim charakteru. Pravé problematika moznosti hodnoceni dopravnich
interakci, zejména jejich intenzity a struktury, je obsahem nésledujici ¢asti, ve které jsou
zobecnéné V souvislostech popsany nejprve moznosti vyuziti realnych informaci
o interakcich a nasledn¢ predstaveny hlavni modelovaci techniky pro hodnoceni
intenzity a struktury interakce. S ohledem na zaméfeni sméru vyzkumu jsou moznosti
diskutovany piedev§im ve vztahu k mezistiediskovym vazbam. Diskuze, detailni
aplikace a kriticka reflexe vyuziti dostupnych dat véetné aplikace zakladnich modela
v systému osidleni Ceska je soudasti ptilozenych piipadovych studii (Chmelik a kol.
2010; Kvéton, Chmelik a kol. 2012; Chmelik, Marada 2014; Chmelik 2015).

5.1. Dostupna data a moznosti jejich vyuziti

Jednou z hlavnich vyzkumnych otazek studia prostorovych interakci je vyjadieni
realnych dopravnich kontaktli mezi stfedisky. V podminkach (nejen) Ceska v tomto
ohledu narazime na omezenou datovou zakladnu (Chmelik a kol. 2010; Chmelik 2015),
pficemz urCity potencial pro piekondni této prekazky je patrny v pronikdni novych
technickych mozZnosti v oblasti lokaliza¢nich dat mobilnich telefont ¢i GPS zafizeni
(napf. Novak, Novobilsky 2013). Tyto piistupy budou diskutovany nize, nicméné jejich
uplatnéni neni vzdy mozné ptedevSim v piipad¢é potfeby informaci o interakcich na
vyssich regionalnich fadech. Vyuziti ,tradi¢nich® dostupnych tdaji je mozné dle jejich
charakteru rozd¢lit do dvou hlavnich skupin: na data znazorfujici zatizeni dopravni
cesty (hranové zatizeni/intenzitu) a data zachycujici smérové pohyby, u kterych je nam
znam zdroj a cil cesty (Casto vSak bez realného trasovani).

Prvni skupina zpravidla ptedstavuje udaje o vSech cestach, které byly zachyceny
v ramci sc¢itaciho useku, resp. celé sité, na které bylo provedeno s¢itani dopravy (napf.
pocet vozidel, pfepravenych osob). Jedna se tedy o vysledek agregace chovani vSech
aktéra, ktefi Cini své rozhodnuti o cestovani danym mistem na zékladé€ svych osobnich
potieb (Brihova-Foltynova a kol. 2008), pficemz neni ziejmy zdroj a cil jejich cesty,
cetnost (jak Casto?) a vlastni ucel cesty. Vzhledem k tomu, Ze se zatéZova data nejCastéji
zobrazuji na konkrétni sit’, zpravidla jim nechybi pfifazeni ke zvolenému dopravnimu
prostiedku/dopravnimu moédu. Typickym prikladem téchto dat jsou komplexni udaje
Reditelstvi silnic a ddlnic CR z celostatniho s¢itani dopravy, které poskytuji informace
o0 intenzitach dopravy podle druhu vozidla (osobni automobily, nakladni automobily,
motocykly, autobusy) na dalni¢ni a silniéni siti v Cesku s pétiletou periodicitou. Protoze
individualni automobilova doprava piedstavuje nevyznamnéjsi dopravni méd z hlediska
podilu na d&lb& prepravni prace’®, jsou tyto udaje vramci dopravné-geografickych

16 podle Rogenky dopravy CR 2014 &inil piepravni vykon individualni automobilové dopravy 66 260 mil.
oskm (jedna se o odborny odhad zpracovateld bez hlubsiho vysvétleni). V piipadé vefejné dopravy
(autobusova, Zzelezni¢ni, leteckd, vodni doprava véetné MHD) to bylo 43 854 mil. oskm. Z vyse
uvedeného vyplyva, Ze podil individudlni automobilové dopravy tvofi vice nez 60 % piepravnich vykont.
V ptipad€ vyjmuti daji za MHD je podil individualni dopravy vice nez 70 %.
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studii hojn€ vyuzivany pro vymezeni hlavnich ptepravnich proudi. Absence smérového
urCeni (zdroj a cil cesty) je pak feSena S pomoci analytickych metod, ¢asto napiiklad
metodou dopravnich ptedéld, kterou se zabyval jiz J. Hursky (1978) a byla pouzita
v dalSich studiich (Chmelik, Marada 2014; Kraft a kol. 2014; dale diplomové prace
Chmelik 2008; BartoSova 2008; Zelenka 2010). Metoda je vsak aplikovatelna pouze pro
zjisténi prepravniho proudu mezi dvojici sousednich stfedisek (zpravidla stejného
regionalniho fadu), mezi kterymi je nutné nalézt tzv. sedlo dopravy (tj. s¢itaci usek
ovlivnéni hodnot intenzity pravidelnymi vztahy na krat$i vzdalenosti (napf. silngjsi
kontakty u sc¢itacich stanovist mezi centrem a jeho zazemim). Na druhou stranu je nutné
uvést, ze tato metoda nijak neeliminuje zachyceni tranzitni dopravy vyssiho fadu
v useku, coz mize byt, predevsim v pfipad¢ nékterych stiedisek s vyhodnou dopravni
polohou, pfi¢inou nadhodnoceni redlnych proudi sméfujicich do stiediska a naopak.
Souvisejicim problémem vyuziti dat o intenzité osobni silni¢ni dopravy je jejich obtizna
porovnatelnost, jelikoz se tyto Udaje vztahuji k poctu automobili (dopravnich
prostiedki) nikoliv k poctu pfemisténych osob. Je totiz velmi pravdépodobné, ze se
pramérnd obsazenost automobilu bude lisit podle jednotlivych aspektii cesty, predevsim
jejiho ucelu (rodinny vylet vs. kazdodenni cesta do prace) a délky (pfedpoklad vyssiho
poctu osob na delsi cesty)’. Obdobné informace o usekovém zatiZeni jako u silniéni
dopravy (automobily, autobusy atd.) jsou dostupné rovnéz v pripade zelezni¢niho modu,
kde jsou spravci infrastruktury18 v souvislosti s povinnosti fizeni provozu, tvorbou
jizdniho tadu a platbou poplatkii za pouziti zelezniéni dopravni cesty znamy pocty
vlakil. Zaroven jsou pifedevsim v piipadé dopravnich prostfedkii vefejné hromadné
dopravy znamy rovnéz udaje o konkrétnim pocétu ptepravenych osob v daném tuseku,
popiipade lince ¢i spoji, ziskané prostiednictvim séitani nastupu a vystupu cestujicich,
resp. obsazenosti vozidla, bez znalosti informaci o struktufe obsazenosti ve smyslu
rozdéleni dle piepravnich relaci. Tyto informace jsou vSak zpravidla povazovany za
obchodni tajemstvi dopravce, a proto je jejich dostupnost omezena®™. Zavérem je nutné
shrnout, Ze vySe diskutované udaje slouzi ptedevSim k hierarchizaci jednotlivych
pfepravnich os a identifikaci v jejich vyvojovych zménach (viz Chmelik, Marada 2014)
bez detailni informace o struktufe proudu (podilu jednotlivych relaci, uceld cest apod.),
jeho Casové variabilite, Cetnosti dle skupin cestujicich atd.

Druha skupina informaci o dopravnich interakcich, kterd zahrnuje urceni poc€atku a cile

cesty oviem bez znalosti pouziti trasy, je vV podminkach Ceska v podstaté omezena na
udaje o dojizd’kovych proudech, které jsou sledovany v ramci S¢itani lidu, domi

' Praméma obsazenost osobniho automobilu se &asto v literatufe pohybuje mezi 1-2 osobami dle
zaméteni sCitani. Napf. dle pravidelné realizovaného prizkumu mobility ve Svycarsku se obsazenost
automobilu pohybuje v intervalu 1,12 az 2,05 dle u€elu cesty (viz Chmelik 2015).

18 \/ Cesku se jedna o statni organizaci Sprava Zelezni¢ni dopravni cesty (neplati pro nékteré soukromé
regiondlni dréhy, napf. Jindfichohradecké mistni dréhy, které jsou soucasné vlastnikem infrastruktury
i dopravcem).

Y9 Pravidelné s¢itani cestujicich realizuji napf. Ceské drahy, a.s. Prizkum je zpravidla realizovan
minimalné Ctyiikrat roéné€ vzdy po dobu jednoho tydne. Vystupy jsou nevefejné. Po splnéni urcitych
podminek jsou ve vybranych ptipadech dostupné pro projektanty a zpracovatele kvalifikacnich praci.
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abytd®. Vyuzivani téchto Gdaji v sob& vsak skytd fadu problémi, jen je nutné
zohlednit v interpretaci vystupt. Dojizd’kova data zahrnuji ,,pouze pravidelné pohyby
do zaméstnani a do Skol, které sice piedstavuji hlavni formy prostorové mobility
obyvatelstva, avSak predev§im v ramci regionalnich a mikroregionalnich vztaht.
V ramci vztaht stfedisek vysSSich regionalnich fadt tvoii vyznamnou cast také
nepravidelné (nahodilé) vztahy, které nejsou v udajich o dojizd’kovych proudech
zachyceny. Jedna se pfedevSsim o cesty za sluzbami (obchod, ufad, 1ékai apod.),
pracovni cesty, cesty za rodinou ¢i ptateli nebo cesty spojené s cestovnim ruchem, které
se vyznacuji zna¢nou sezonnosti apod. V této souvislosti z dostupnych zahrani¢nich
priizkumi® vyplyva, Ze podil cest do zaméstnani a do $kol tvoii jen cca 30 % z celkové
mobility vyjadfené osobovymi kilometry (v ptipad€ poctu cest je podil na celku vyssi).
Druhym nedostatkem je ¢asové urCeni, které se objevuje v datovych vystupech, kde je
podle frekvence rozliSena dojizd’ka denni a celkova nedenni (tj. cesta né€kolikrat tydné
I m&si¢ng). Z prezentovanych udaji je poté obtizné zjistit realnou Cetnost cest
respondentl a vyuzit tyto vysledky napf. v oblasti planovani nabidky vetejné dopravy.
Vyznamnym problémem z pohledu potieb vyzkumu i1 praxe je rovnéZ absence
kontinualni ¢asové fady plynouci z desetileté periody sledovani a dalSiho c¢asu
potfebného pro zpracovani vysledki. Zejména v obdobi mezi cenzy je nutné
s informacemi nakladat obezfetn¢ vzhledem ke spolecenskym a ekonomickym zménam
s dopadem na kazdodenni mobilitu osob a ¢asoprostorové vzorce dopravniho chovani,
nabidku vefejné dopravy a dopravni infrastruktury ¢i ke zménam na dopravnim trhu
v nékterych relacich. Po vysledcich cenzu 2011 se vSak jako zasadni proti vysledkiim
zroku 2001 jevi netplnost vysledkli, kdy objem celkové podchycené dojizd’ky Cinil
pfes 2,3 milionu v roce 2001, kdezto v roce 2011 to bylo jen cca 1,5 milionu. Tento
neodivodnény pokles zplsobeny predevsim negativni kampani proti potieb¢ scitani
s dopadem na neochotu obyvatel a nedostate¢nou kontrolou Ceského statistického uadu
(Hampl, Marada 2015) pak ovlivnil neporovnatelnost vysledkii v absolutnich
hodnotach. Napftiklad ve vSech hlavnich radialnich relacich do Prahy z krajskych mést
doslo k poklesu celkové intenzity dojizd’ky, coz se s ohledem na posilovani vyznamu
Prahy zd4 minimaln¢ jako nepravdépodobné. Souvisejicim problémem s negativnim
dopadem ptedevSim na vysledky nedenni dojizd’ky byla dil¢i zména metodiky, kdy
nove¢ doslo k zavedeni institutu obvyklého bydlisté, které bylo preferovano pied dosud
uvazovanym bydlistém trvalym. Z vécného hlediska je tato zména korektni, nicméné se
jednd o dalsi skutecnost, ktera znesnadnuje srovnani vysledk s cenzem 2001. Lze
pfitom piedpokladat, Ze dotéena byla piedev§im data dojizd'ky na delsi vzdalenosti,
obvykle do mezoregionalnich center (viz Chmelik 2015). PfestoZze nejsou tyto
skutecnosti zanedbatelné, predstavuji udaje o dojizd’kovych proudech jediny komplexni
zdroj o prostorovych vzorcich dopravnich vztaht v Cesku. Pfi jejich pouziti véetnd

2 Databazi S¢itani lidu, domt a byti (SLDB) potizuje Cesky statisticky ufad s desetiletou frekvenci,
pii¢emZ posledni dostupna data pochazeji z roku 2011 (data jsou vztazena k 26.3.2011).

2! Napt. prepravni priizkum ,,Swiss Microcenzus on Travel Behaviour®, v ramci kterého je v cca pétileté
periodé sledovano dopravni chovani obyvatel Svycarska (napf. Simma 2003). Obdobné informace
poskytuje ,,National Travel Survey* — kazdoro¢ni prizkum o mobilit€ osob ve Velké Britanii. Piehled
ptikladi pruzkumi dopravniho chovani je uveden napi. v Marconi a kol. (2004).
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sledovani intercenzalni dynamiky je nutné pracovat s relativizovanymi udaji pii pfijmuti
predpokladu plosného charakteru netuplnosti dat v cenzu 2011 (Hampl, Marada 2015).

V oblasti dostupnosti smérovych dat pravdépodobné nelze vzhledem k financni
aorganizacni narocnosti scitdni ocekavat Vv blizké budoucnosti zmény V podobé
zkraceni periody, napf. na pét let. Obecné zlstava problémem predevSim zachyceni
zdrojii a cili cest vramci individualni automobilové dopravy, jehoz realizace je
v podminkach celého statu v podstaté nerealizovatelna, neni tomu tak ani v zapadni
Evrop¢, kde se ve vétsi mife realizuji prizkumy mobility obvykle na Grovni vzorkl
domaécnosti. Realizace priizkumi je pfitom zajiStovana vetfejnou spravou, coz zajistuje
kontinualni a garantované vysledky. Prestoze by tato Setfeni byla zcela jisté piinosna
pro rozhodujici aktéry (Ministerstvo dopravy, kraje, dopravci) a vyzkumniky na poli
dopravy v Cesku, nelze vysledky zajistit pokryti veskerych specifickych potieb
vzhledem ke snaze o univerzalnost prizkumu. Naopak Vv oblasti vetejné dopravy
potencial pro dostupnost kvalitnich smérovych dat o piepravé existuje, nebot’ jednotlivi
dopravci zpravidla disponuji matici zdroje a cile cest na zakladé prodanych jizdnich
dokladi nebo elektronického odbaveni cestujiciho ve vozidle?’. S ohledem na
konkurenéni prostfedi a smluvni ustanoveni mezi objednateli vetejné dopravy
a dopravci jsou tyto udaje zpravidla nevetejné. Jejich dostupnost je vSak ve vybranych
pfipadech pfi splnéni uréitych podminek mozné (viz pouziti ve studii Chmelik a kol.
2010).

Za kombinaci dvou piedchozich skupin informaci o realnych dopravnich vztazich lze
oznaclit udaje z jizdnich fadu vefejné hromadné dopravy (napf. Marada a kol. 2010;
Seidenglanz 2010; Chmelik a kol. 2010), jejichz zvefejnéni podléha jednotlivym
zdkonim, které upravuji problematiku vefejné dopravyzg, coz teoreticky zarucuje
komplexnost potiebné informace. Nespornou vyhodou téchto udaji je kromé znalosti
usekové intenzity pocétu spoju (tj. intenzity nabidky spojeni mezi stfedisky), také
moznost uréeni pocatku a konce trasy spoje, resp. linky. Tyto udaje vSak krome
zfejmého nezahrnuti pfepravnich vztahii v oblasti individudlni automobilové dopravy
maji nedostatecnou vypovidaci schopnost vtad¢ jinych ohledd. Za prvé, zudaji
0 nabidce spojeni neni zfejma vytiZenost jednotlivych spojﬁ24, natoZ nejvyznamnéjsi
zdroje a cile cestujicich na lince. S tim rovnéz souvisi 1 problematika mozné komparace
dvou hlavnich mo6da (autobus a vlak), ktera — vzhledem k rozdilnym funkcim a z nich
vyplyvajicich sedadlovych kapacit vozidel — musi byt vazena. V prostiedi dopravné-
geografickych vyzkumt v Cesku je nejznaméjsi pouziti dopravniho agregatu v pracich
M. Marady (Marada 2003, Marada a kol. 2010), ve kterych je prostfednictvim

22 yyjimku tvofi sitové jizdni doklady.

2% zakon & 111/1994 Sb., o silni¢ni dopravé ve znéni pozdgjsich predpisii a zakon &. 266/1994 Sb.,
0 drahéch ve znéni pozdé€jsich predpist.

2 Podle jedinych volng dostupnych tdaji z Rogenky dopravy 2009 (k tomuto roku byly udaje
0 mistovych kilometrech zvefejnény naposledy) ¢ini primérné vyuziti nabizené mistové (sedadlové)
kapacity v roce 2009 v piipadé zelezni¢ni dopravy 21,9 %, linkové autobusové dopravy 66,6 % a MHD
36,6 %. Tato hodnota je vSak predevsim v piipadé€ Zelezni¢ni dopravy obtizné pouzitelna pro komparaci
vzhledem k rozdilné kapacité u jednotlivych linek. Zaroven neni v rdmci modi nijak zohlednén rozdilny
rozsah nabidky.
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hodnoceni poctu odjizd€jicich spoji stanoven vyznam stiedisek osidleni z hlediska
vetejné dopravy. Definovan je jednak agregat pro jednotlivé mody z hlediska jejich
dopravni funkce (odjizd€jicim dalkovym spojum ze stfediska je ptidélena vaha 3 proti
vaze 1 U mistnich/regionélnich spoju), jednak souhrnny agregat hromadné dopravy, kdy
je hodnota za Zeleznici vaZzena tfemi proti autobusovému agregatu. V souladu
S tvrzenim autora je nutné brat tuto metodiku jako znac¢né generalizujici predevSim
Vv ptipad¢ Zelezni¢ni dopravy, kde existuje znacna variabilita mezi kapacitou vlaki
osobni dopravy (od lokalnich spojt s kapacitou 80 mist po ptiméestské vlaky v prazském
metropolitnim regionu S kapacitou pfes 600 mist), ale i dalkovych ,rychlikovych*
spojii. Naopak u autobusovych spoji je mozné uvedeny ptredpoklad pfijmout, nebot
dalkové autobusové spoje zpravidla nejsou dotovany z vetejnych rozpoctl, a proto lze
predpokladat, Ze jsou vedeny pouze spoje, u kterych existuje dostatecnd poptavka
cestujicich, ktera pokryje naklady na provoz (tj. teoreticky muize byt trojnadsobna).
U autobust regiondlnich/lokalnich linek zahrnutych do dopravni obsluznosti kraja,
popiipadé obci je predpoklad niz§iho vyuziti nabizené kapacity. Celkové lze tedy
uvedeny postup pokladat za mozny V ptipadé¢ vétSsitho souboru sledovani, ktery
neumoznuje monitorovat realnou nabizenou kapacitu jednotlivych linek, jez se jevi pro
vys$si vypovidaci schopnost jako vhodnéj$i. Druhy okruh mozného zkresleni reality pii
pouziti dat z jizdnich fadu souvisi s trasovanim jednotlivych spojui integrovanych do
linek, které je ovlivnéno fadou faktorti, jez nemusi vzdy souviset s vyznamem stfedisek
arealnou piepravni poptavkou. Castéji se tyto faktory objevuji v piipadé Zelezni¢ni
dopravy, napf. vlivem planovani dopravni obsluhy v jednotlivych trovnich decizni
sféry (stat, kraje, obce), vlivem technologickych moznosti infrastruktury a nasazenych
vozidel, zpusobem konstrukce jizdniho tadu, limity efektivnich ob&hti vlakovych
souprav apod. Za tteti je v fadé ptipadt posuzovano predevsim piimé spojeni stiedisek.
Tento pfistup je teoreticky stdle mozny v piipadé autobusové dopravy, kde neni
vytvafena integralni sit’ (aZ na vyjimky v ramci integrovanych dopravnich systémii, kde
jsou autobusové navaznosti V uzlovych stanicich konstruovany bézn¢). V piipadé
konstrukce jizdniho tadu (tj. vice pfimych spojeni s nizkou frekvenci béhem dne)
vzhledem k soucasnému piistupu s fadou pravidelnych systémovych vazeb nevhodny.
V této souvislosti je nutné upozornit, ze praveé v této oblasti mohou vznikat nekorektni
interpretace, kdyz je napf. nezahrnuto casové vyhodnéj$i spojeni s pfestupem nez
spojeni pfimé. S timto problémem také souvisi zahrnuti relevantni nabidky spojeni ke
sledovanému ucelu tak, aby byla zahrnuta pro konkrétni tlohu pouze spojeni, ktera jsou
v souladu s predpokladem racionalniho chovani cestujicich, tzn. pouziti nejrychlejsiho
a cenove nejvyhodnéjsiho trasovani spojeni (viz Chmelik a kol. 2010).

Ptedchozi diskuze se zamétovala predevSim na udaje o intenzité dopravnich vztaht
mezi stfedisky osidleni. V rdmci vyzkumu byla vénovédna pozornost rovnéZ struktuie
dopravni interakce (viz Chmelik 2015), tj. hodnoceni moznosti identifikace podilu
jednotlivych modi na celkové piepravni praci. V této oblasti jsme v podminkach Ceska
primarné op¢t odkazani na idaje sledované v ramci cenzu vysledka S¢itani lidu, domt
abytd (CSU 2003, 2013), ukterych lze v piipadé dojizd’ky zjistit pouzity dopravni
prostfedek. V tomto sméru je nutné upozornit na metodické odchylky mezi roky 2001
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a 2011. V poslednim cenzu byl dopravni prostfedek dojizd’ky zjistovan pro pracovni
I Skolskou dojizd’ku, pficemz vroce 2001 jen pro dojizdku pracovni. Z hlediska
vystupll je nejasné i zpracovani udajii, kdy u jednoho respondenta mize byt vzhledem
ke kombinaci vice moda zapocteno pouzitych dopravnich prostfedkt vice. Z hlediska
vztahll mezi stfedisky vysSich regionalnich fadt se vSak jako nejvétsi problém jevi
skuteénost, 7e Cesky statisticky ufad ve vystupech publikuje pouzity dopravni
prostiedek pouze ve vazbé na denni frekvenci dojizd’ky. Redln¢ se vSak v datovych
vystupech objevuji hodnoty dojizd’ky dle dopravniho prostfedku i v ptipadé stredisek se
vzdalenosti, ktera neni pro denni frekvenci téméf mozna (napt. Ostrava — Praha, Brno —
Praha atd.). Pii pfijmuti pfedpokladu, ze respondenti vypliuji tuto otazku plosné
I v pfipadé nedenni frekvence dojizd’ky, lze tato data pouzit, alespon pro orientacni
vychozi zjisténi podilu jednotlivych médua, napt. pro kalibraci modelu (viz Chmelik
2015). Jiné dostupné udaje v Cesku pak obvykle vychazeji z dil¢ich priizkumi na
niz8ich regionalnich fadech, napiiklad v modelovych mikroregionech (Kraft 2014) nebo
v méstskych aglomeracich (pfehled viz Brihova-Foltynova a kol. 2008). Stejn¢ tak jako
Vv piipad¢ vySe uvedenych mobilitnich priizkumi v zahranici jsou 1 v téchto ptipadech
vyuzivany zaznamy v cestovnich denicich nebo novéjsi zplisoby lokalizace pomoci
ptistroje GPS (Nyblom 2014; Kraft, Kvéton 2015).

Vyse uvedené metody prizkuml maji nevyhodu v aktivnim zapojeni jedince do
prizkumu, resp. v ptipadé¢ GPS vybaveni potfebnym zafizenim. V této souvislosti se
Vv poslednich letech vyznamné diskutuji inovativni ptistupy v této oblasti, jejichz cilem
je vyuziti lokaliza¢nich dat mobilnich telefonti (Novak, Temelova 2012; Novak,
Novobilsky 2013; Novak a kol. 2013). Tyto tdaje pak mohou byt vyuzitelné pro
sledovani ¢asoprostorového chovani obyvatel, tedy i pro sledovani redlnych dopravnich
interakci. Zaroven lze dle dostupnych informaci idaje o pohybu jednotlivych mobilnich
zafizeni teoreticky pfid€lit na sit, provazat sjizdnimi fady a velikosti piepravni
jednotky (napf. koncentrace vice ¢isel pohybujicich se stejnou rychlosti na délnici lze
povazovat za autobus, na zeleznici za vlak). Timto zpisobem pak mohou byt ziskany
cenné udaje predevsim o intenzité propojeni stiedisek vcetné podili jednotlivych méda
pti pfedpokladu homogenniho chovani uzivateli vSech mobilnich operatorti. Zpravidla
jsou totiz data ziskdna pouze od jednoho z operatord. Problémem téchto dat jsou
vzhledem Kk technické narocnosti jejich pofizovani a komer¢nimu vlastnictvi finan¢ni
naklady.

VysSe uvedené postupy hodnoceni interakci na zakladé primérnich dat ¢i udaja
ziskanych z pfepravnich priizkumi lze oznadit za pfimé metody (Stérba 2007; Halas,
Klapka 2010). Vzhledem k vyse zminovanym problémum s dostupnosti, organizacni
a finan¢ni néro¢nosti pofizovani dat predevsim V oblasti vétsitho rozsahu vztahti na
vyssich regionalnich fadech jsou tyto postupy Casto obtizné realizovatelné. Proto je poté
pfistoupeno k vyuziti nepfimych metod, tj. k aplikaci rozsahlého aparatu model
prostorovych interakci, popifipadé modeli specifickych pro oblasti identifikace
prepravni poptavky. Zakladni modely, které byly pouzity v ptipadovych studiich, budou
predstaveny prostfednictvim kritické analyzy v nasledujicich kapitolach.
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5.2. Modelovani intenzity prostorové interakce

Jednim z nejznaméjSich nastroji pro potieby modelovani intenzity prostorovych
interakcei je gravitacni model (a modely z n¢j odvozené), ktery je charakteristicky prave
svou aplikaci pfi studiu dopravnich vazeb, ale také napt. migra¢nich nebo finanénich
tokti. Vychazi podobné jako dal§i prostorové interakéni modely (pfedevSim model
potencialu obyvatelstva, Reillyho a Huffiiv model — vice napt. Potrykowski, Taylor
1982; Rodrigue a kol. 2006; Rehak 2004a, 2004b; Halas, Klapka 2010) z fyzikalni
podstaty Newtonova gravitacniho zakona, ktery tvrdi, ze se dvé hmotna télesa ptitahuji
silou, kterd je pfimo timérna soucinu jejich hmot a neptimo tmérna druhé mocniné
jejich vzdalenosti. V ptipad¢ prostorovych interakci analogicky plati, Ze se s rostouci
velikosti sidel a poklesem vzdalenosti mezi nimi sila interakce zvySuje. PfibliZeni
gravitaéniho zakona K podminkam dopravni sité¢ popisuje V ¢eské literatufe Rehak
(1997), ktery tika, Ze mezi dvéma misty bude vétsi dopravni proud, pokud jsou tato
mista blize k sob&, azaroven bude vyssi proud také mezi misty vyznamnéjSimi,
za predpokladu lidské ptirozenosti vyhledavat nejkratsi spojeni. Tento vztah jednoduse
a vystizné popisuji také Pavlik a Kiihnl (1982, s. 224), kdyz tvrdi, ze ,,¢im jsou dvé
mésta vice vzdalena, tim bude vic piekazek intenzity jejich vztaht“. Aplikace
gravitaéniho modelu k simulaci dopravnich vazeb se tedy, jak uvadi Rehak a kol. (1990,
koncentraci obyvatelstva na urCitém tUzemi a konkrétnimi dopravnimi moznostmi
daného spojeni (konfiguraci dopravni sité) na strané jedné a piepravnimi vazbami
vzniklymi jako dusledek konkrétni konstelace stfedisek a konkrétni konfigurace
dopravni sité na stran¢ druhé®. Pfedpokladem pro modelovani je tedy tvrzeni, ze urcité
prostorové rozmisténi stiedisek a urcitd konfigurace dopravnich siti spolu objektivné
determinuji zékladni rysy prostorovych interakci v daném uzemi (Rehdk 1992).
Zékladni vzorec gravitatniho modelu je uveden v ramecku ¢. 5.

Vyraznou ptednosti a jednim z hlavnich faktorii vyuzivani gravitatniho modelu
(zejména pro dopravni studie) je podle Rehdka (1997) skutecnost, Ze se celé sledované
uzemi chova integralng, a proto je mozno rozpoznat zmény prostorovych interakci po
nastaveni zmén v dopravni siti (napf. vystavba nové dalnice, Zelezni¢ni trati). Dale je
mozné simulovat fadu situaci, napf. moznost komparace realné situace s modelovymi
interakcemi, pro predikci stavii budoucich ¢i k simulaci dopadi zmén nabidky spojeni
vefejné dopravy apod. I pres vSechny zmifiované vyhody skyta gravita¢ni model fadu
problémd, které mohou ovlivnit kone¢ny vysledek. Zejména je nutné brat v potaz fakt,
ze model predstavuje situaci silné zjednodusSenou, jelikoz nedokaze zachytit vSechny
skute€nosti, zejména spoleCenskou realitu — napf. opomijeni socidlnich, politickych,
behavioralnich charakteristik. Vyznamnym faktorem, ktery ovliviiuje celkovy vysledek,
je samotny vybeér stiedisek (vetné podobné hierarchické tirovn¢) a definice velikostné-
vyznamovych ukazateli (masy) reprezentujici sledovand stfediska (nody) a zptisob
vyjadieni vzdalenosti.

Ve vétsiné piipadti je masou stfediska posuzovaného gravitatnim modelem jeho
populacni velikost, a to zejména pro jednoduchou dostupnost vstupnich dat. Avsak, jak
uvadi Rehdk (1997), mozné je pouZit jakykoliv ukazatel reprezentujici velikost &
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vyznam. Vybér vhodného ukazatele se vzdy odviji od zkoumané problematiky.
Nejcastéjsim ukazatelem je vSak prosty pocet obyvatel, ktery je ¢asto diskutovan a také
modifikovan. Napiiklad Pavlik a Kiihnl (1982) uvad¢ji, zda by nebylo vhodnéjsi
vynasobit poCet obyvatel jejich primémym piijmem, jelikoz je pravdépodobnéjsi, ze
movitéjsi lidé cestuji vice. Podobnou otazkou je, zda neni vhodnéjsi pouzit pouze pocet
ekonomicky aktivnich obyvatel, protoze déti a starsi lidé tolik nepfispivaji k vzajemné
interakci mezi misty. Problémem vhodného ukazatele masy se diive zabyval napf.
W. Isard, ktery poukazoval na podstatné rozdily mezi regiony, ¢imz dospél k nutnosti
pfifazeni vah jednotlivym regiontim. V rdmci USA pfifadil vahu 0,8 jihu izemi, 2,0 pro
zapad a vahu 1,0 ostatnim regionim Spojenych statt (Isard 1960, cit. v Haggett 2001).
Dulezitym ptredpokladem pro konstrukci zékladniho gravitatniho modelu souvisejicim
s masou jednotlivych néda je také pfijmuti teze, ze kazdy obyvatel je potencidlné
ucasten vSeobecné mobility, a ze nejvétsi koncentrace obyvatel jsou V sledovaném
izemi také nejvétsimi zdroji acili cest vosobni dopravé (Rehdk 1992). S timto
tvrzenim souvisi také teoretické problémy tykajici se asymetrie sledovaného procesu,
tzv. emitivity a atraktivity stfedisek (viz kapitola 4.2). V nékterych ptipadech vSak byva
emitivita s atraktivitou pii aplikaci gravitatniho modelu zanedbavana, resp. se pocita
s ptedpokladem, ,,ze emitivita a atraktivita kazdého ze zkoumanych vrcholti s masou
jsou piimo umérné poétu obyvatel (mase)* (Rehak 2004b, s. 272). Podobné je tomu
Vv pfipadé problematiky rozdilné vztahové otevienosti sledovanych stfedisek (blize
Hampl a kol. 1987, blize viz kap. 4.2). Vzdalenost mize byt v gravitatnim modelu
uvadéna v riznych modifikacich. V minulosti byla pouzivdna vzdalenost mezi dvéma
sttedisky/nddy meétend ,,vzduSnou carou (geometricky po pfimce). V tomto piipadé
nejsou respektovana zadna stavajici spojeni (silnice, Zeleznice) ani fyzicko-geografické
piekazky (feky, pohoti atd.) nebo meéfeni kilometrické vzdalenosti po stavajici (Ci
minulé a budouci) dopravni cesté. V soucasné dobé¢ je diky technologickym moznostem
vychazejicim z internetovych vyhledavacu spojeni, planovact cest a novym nastrojim
integrovanym do GIS zpravidla pouzivana vzdalenost ¢asova. Vzdalenost vSak nemusi
byt méfena pouze ,.tradicné”. Objevuji se studie, ve kterych je sledovdna vzdélenost
mezi dvéma misty na zaklad€ poctu spojii vetejné dopravy ¢i dopravnich nakladd ¢i
rozdilti v ¢asové vzdalenosti stfedisek béhem dne (podle intenzity dopravy — ve Spicce,
mimo S$picku). | v téchto piipadech vSak obvykle plati nepfima tméra, tj. sniZovani
interakce s ristem vzdalenosti. V né€kterych specificky zaméfenych studiich se objevuje
také vzdalenost psychologicka ¢i politicka (Isard 1998).
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RAMECEK €. 5: GRAVITACNI MODEL A JEHO ZDOKONALOVANI

Gravitacni model uzivany v geografii popisuje cela fada autorti (napt. Pavlik, Kiihnl
1982; Rehak a kol. 1990; Rehak 1992; Haggett 2001; Black 2003; Halas 2005;
Rodrigue a kol. 2006; Kraft, Blazek 2012). Vychazi pro kazdou dvojici stfedisek
Z obecného vztahu:

M; M
D

|

X, =9

kde Xjj je sila vzdjemného vztahu stfedisek i a j, ¢ili interakce nebo piepravni vazba
mezi stfedisky uvadéna v bezrozmérném vyjadieni; M; a M; jsou tzv. masy ¢i hmoty
stiedisek; Djj je vzdalenost téchto stiedisek a b je parametr (exponent) urcujici odpor
vzdalenosti typicky pro danou ulohu (v pfipadé klasického gravitacniho modelu se b =
2). V nékterych studiich zabyvajicich se gravitatnim modelem je vztah dale rozsifen
0 gravitacni konstantu g, ktera urcuje silu gravitace.

V souvislosti s rozsifovanim aplikace jednoduchého gravitaéniho modelu v obdobi
kvantitativni revoluce v geografii se zafaly objevovat rizné modifikace modelu (viz
Hlavicka 1993; Haggett 2001; Bezak 2008). Ke klasickému neomezenému (angl.
unconstrained) se ptipojily modely omezené ve zdroji (angl. production-constrained),
v cili (angl. attraction-constrained) a oboustranné omezené modely (angl. double-
constrained). Principem pfitom je pouziti redlnych omezeni (matematickych podminek)
ve sledovaném tzemi, které souvisi s asymetrii interak¢niho procesu, resp.
pravdépodobnosti sméfovani piepravnich proudu.

Se zdokonalovanim gravita¢niho modelu je vyrazné spjat britsky geograf A. G. Wilson,
ktery zavedl do interakéniho modelovani nové techniky zalozené na principu
maximalizace entropie (Haggett 2001), ¢imz zdavodnil opravnénost pouzivani
gravita¢nich modell vice nez prostou analogii s Newtonovymi zakony (Hlavi¢ka 1993).
Princip maximalizace entropie vychazi z pokrocilé teorie pravdépodobnosti, pfi¢emz
k jeho praktické aplikaci pfispél rozvoj informacnich technologii, které umoznily
kalkulovat se slozitymi kombinacemi vypocti (Haggett 2001). V ramci ceské
a slovenské literatury se této problematice vénoval predevsim J. Paulov (napt. Paulov
1995, 2004; Paulov, Polacik 1979; dale Hlavicka 1993; Halas, Kraft 2016), ktery mimo
jiné uvadi tfi nejrozSifenéjSi specifikace gravitacniho modelu souvisejici
s maximalizaci entropie (Alonsiv interakéni model, Toblertiv alternativni interakcéni
model a Fotheringhamtiv model konkurujicich si oblasti — viz Paulov 1995).

Alternativou k vyuzivani gravita¢nich modelt v geografickych vyzkumech muze byt
povazovéana nova generace modelovani zaloZena na tzv. agentech (angl. agent based
modelling), jez vychazi z opacného principu, tj. postupu ,,odspoda nahoru®. Ptistup je
zalozen na pochopeni dynamického procesu rozhodovani jednotlivych agentl, ktefi
predstavuji autonomni entity s relativné jednoduchym chovanim, reprezentujici realné
jednotky sledovaného systému v definovaném kontextu prostiedi. Multiagentni
modelovani pak umozniuje zjistit vztahy a prostorové zavislosti mezi lidmi a misty
s cilem zajisténi kolektivnich vysledkd (Johnston 2010).

Zdroj: upraveno podle Hlavicka 1993, Paulov 1995, Haggett 2001, Rodrigue a kol. 2006.

Nejen v gravitaénim modelu, ale také v dalSich simulacich, které vyuzivaji vzdalenost
jako proménnou, je nutné uvazovat stezi, Ze interakce mezi dvéma body klesa
Vv zéavislosti na jejich vzdalenosti. Lze fici, Ze ,,vzdéalenost je vlastné rezistenci prostiedi
viiéi pohybu v prostoru, vyrazem netotoznosti lokalizace dvou mist* (Rehdk 2004b,
S. 71). Z tohoto divodu je v gravitatnim modelu umistén koeficient b (¢asto nazyvany
jako parametr vlivu vzdalenosti — distance-decay parametr), ktery se 1isi v zavislosti na
sledovaném jevu. Z toho divodu jsou pouzivany ruzné impedancni funkce (téz funkce

41



Jakub Chmelik: Pristupy ke studiu prostorovych interakci v geografii: priklad hodnoceni dopravnich vazeb stiedisek
osidleni v Cesku

vzdalenosti), které definuji nelinedrni, popt. nekvadraticky, vliv vzdalenosti na intenzitu
interakci mezi dvéma body. Funkce vzdalenosti vychazi z konceptu distance-decay
ajeho riiznych transformaci zalozenych na empirickych studiich (napf. Halas a kol.
2014). Obecné se parametr vzdalenosti v dopravné-geografickych vyzkumech pohybuje
okolo hodnoty 2,0 (napi. Rehak 2004b), coz potvrzuje hypotézu o kvadratické zavislosti
jevu (Hégerstrand 1957, cit. v Haggett 1965)25. Pravé na nalezeni vhodného tvaru
parametru impedancni funkce (a pfipadné dalSich parametrti) je nejcastéji zalozena
vlastni kalibrace gravitacniho modelu, tzn. nalezeni modelu, ktery nejlépe vystihuje
realnou situaci (tj. co mozna nejvyssi soulad mezi redlnymi a modelovymi interakcemi
véetné navazujici problematiky interpretace variability rezidui) a umoziuje predikci.
Nejcastéji se pro kalibraci vyuziva metoda nejmensich ¢tvercti a piedevsim metoda
maximalni vérohodnosti (Paulov, Polac¢ik 1979; Hlavicka 1993), novéji napft.
modifikovand metoda vazenych nejmensSich ctverci a geograficky vazené regrese
(Bezak 2008).

Prestoze je v mnoha ohledech gravitatni model kritizovan za obsahovou redukci
interakci zpisobenou determinovanosti vlivu vzdalenosti jako hlavniho diferencia¢niho
faktoru bez pfihlédnuti k redlnym spoleCenskym procesim a jinym nez raciondlnim
motiviim chovani jedinci, je stile jednim ze zakladnich néstroji pro teoreticky odhad
pfepravnich vztahi ve sledovaném tzemi a jeho predikci pfi neznalosti aktualnich
realnych Gdaji. O tom sv&d¢i také mnozstvi pfispévki na toto téma v renomovanych
dopravné-geografickych (Journal of Transport Geography), popfipadé dalSich
dopravnich casopisech (zejména Transport Research part B — Methodological,
Transportation, Transport Review atd.), at uz zhlediska metodologického ¢i
aplika¢niho (viz bod 2 v kapitole 3). Obnoveni zajmu o téma modelovani prostorovych
interakci je patrné i v Cesku piedevdim v pracich geografii vedenych M. Haldsem
(Halas 2005; Halas, Klapka 2010; Halas a kol. 2014; Halas 2014; Halas, Kraft 2016).

V ramci predkladanych autorskych ¢lankt byl gravitaéni model vyuzit predevsim pro
stanovené teoretické interakce mezi stiedisky osidleni (Chmelik a kol. 2010) a rovnéz
pro predikci zmény distribuce dopravnich vztahil vlivem zmény dopravni sité¢ (Chmelik,
Marada 2014; obdobny piistup vyuzivaji napi. Halas, Kraft 2016). Obecné vsak bylo na
zékladé vysledkl potvrzeno, ze i aplikace zakladniho gravitaéniho modelu mutize vést
K pomérné zajimavym a hodnotnym vysledkim, zvlasté pti pfihlédnuti k tomu, Ze by po
dalsi Gpravé modelovych vstupi mohly byt srovnatelné s oficialnimi modely (viz
srovnani s oficialni prognézou Reditelstvi silnic a dalnic — Chmelik, Marada 2014), na
zéklad¢ kterych se redlné¢ o projektech dopravni infrastruktury rozhoduje. Tato
skutecnost je klicova v situaci, kdy slozitost oficidlnich modelti prakticky neumoziiuje
intuitivni kontrolu vystupnich udaju. S ohledem na situaci Vv oblasti potiebnych
smérovych a rela¢nich dat o pfepravé predevSim na vyssi tadovostni Urovni

% Naptiklad v migragnich Glohach se hodnoty parametru vzdalenosti pohybuji v intervalu 0,4 az 3,3,
pticemz stfedni hodnota vSech sledovanych pfipadi byla 1,94 (Hégerstrand 1957, cit. v Haggett 1965).
Hodnoty v intervalu od 1,51 do 2,50 uvadi v souvislosti s Reillyho modelem Halas a Klapka (2010).
Halds a kol. (2014) uvadi ve své studii univerzalni parametr b = 1,57 jako vazeny primér vSech
parametrd pracovni dojizd’ky do vymezenych center v Cesku.
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pravdépodobné bude aplikace obdobnych modelti a analytickych ptistupt dale aktudlni.
Vzhledem ke generalizujicimu vnimani reality je nezbytnou nutnosti citliva interpretace
vysledku a jejich kritické hodnoceni.

5.3. Modelovani struktury dopravni interakce

V piipadé nedostupnosti redlnych dat se k posouzeni podilu jednotlivych druhii dopravy
(angl. modal splitu) ve sledované relaci vyuzivaji teoretické modely vychazejici
z agregatu individualnich vzorcti dopravniho chovani (v ptfipadé reprezentativniho
vzorku) a predpoklddanych reakci systému na jejich zmény. Tento proces predstavuje
skupina tzv. diskrétnich voleb, které jedinec ucini pfed cestou a v jejim priabchu.
Konkrétné diskrétni volba zahrnuje vybér mezi dvéma (popiipad€ vice) nespojitymi
alternativami, v piipad¢ studované problematiky se jedna o vybér mezi dopravnimi
prosttedky (Brithova-Foltynova a kol. 2008).

Mezi nejcastéji pouzivané¢ metody v modelovani modal splitu se fadi logitovy
a probitovy model (angl. logit, resp. probit model), v pfipadé moznosti volby z vice nez
dvou alternativ jejich multinomialni/vicenasobné tvary (Pas 1995; Pipkin 1995; Ortazar,
Willumsen 2001). V oblasti dopravy se ¢asto pro zakladni modelovani hlavnich druht
dopravy vyuzivé hierarchicky tzv. zahnizdény logitovy model (angl. nested logit
model), ktery ptedpoklada ,,vnofenou* strukturu rozhodovaciho procesu. To znamena,
ze nejprve je vybér omezen na vztah individudlni a vefejné dopravy (tzv. bimodalni
rozdeleni) a v druhém kroku jsou posuzovany hlavni mody veiejné hromadné dopravy
(vlak, autobus). Princip modelovani vychazi z ptedpokladl teorie racionalni volby, kdy
se cestujici rozhoduje mezi minimalné¢ dvéma variantami na zaklad¢ svych zdroji
(pfijem) a omezeni (pfedevs§im Cas a dopravni ndklady) a v rozhodnutich sleduje urcité
rozhodovaci pravidlo (Brihova-Foltynova a kol. 2008). Podstatnou metodickou otdzkou
souvisejici s aplikaci vyse uvedenych modelt je konstrukce zobecnénych nékladii cesty,
které jsou pro porovnani alternativ nezbytné, nebot jejich hodnota ovliviiuje
pravdépodobnost vyuziti jednotlivych méda (blize viz Chmelik 2015). V zdsadé se
v ptipad¢ individualni automobilové dopravy jedna o veskeré finan¢ni néklady
vynalozené na cestu (tj. cena a prumérna spotfeba pohonnych hmot, fixni naklad na
provoz vozidla — udrzba, pojisténi, dalni¢ni znamka apod.), u vetejné dopravy o cenu
jizdného. K tomu se vramci vSech hodnocenych moédi uvazuje se zahrnutim casu
straveného na cest¢ zbodu A do bodu B vcetné¢ dochazky k autu, hledani mista
Kk zaparkovani ¢i cesté na zastavku vefejné dopravy. Uvedena cestovni doba je nasledné
pfevedena do finan¢niho vyjadfeni. V konstrukci zobecnénych nékladi cesty je zaroven
Casto uvadéna konstanta vyjadiujici nezachycené (obtizn€ kvantifikovatelné)
kvalitativni aspekty (pohodli, pocit z cesty, vyuziti Casu pii cesté apod.), které¢ vyrazné
ovlivituji rozhodnuti o volbé dopravniho prostiedku piedevsim ve vztahu individualni
vs. hromadna doprava (Riley a kol. 2009). Dal§im faktorem, ktery vstupuje do modelu,
je parametr citlivosti na zménu zobecnénych nakladi cesty, ktery byva ziskan kalibraci
(nejCasteji metodou maximalni vérohodnosti) realnych tdajii ziskanych anketarnim
Setfenim ¢i pouzitim agregovanych udaji o délbé ptepravni prace ve sledované relaci.
Vyse uvedeny postup, ktery se zpravidla vyuzivd v klasickém Ctyfstupiiovém
dopravnim modelu (napt. Pas 1995; Ortazar, Willumsen 2001), samoziejm¢ zahrnuje
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pouze jednu z moznosti (avSak nejznaméjsi) modelovani volby dopravniho prosttedku
a potazmo modal splitu. Kritici modelti zalozenych na teorii racionalni volby pfitom
upozornuji zejména na zanedbani emociondlni a symbolické slozky dopravniho chovani
(viz paradigma nové mobility), ktera cCasto nevychazi zekonomickych faktort
(Bruhova-Foltynova a kol. 2008). Konkrétni tvar diskutovaného logitového modelu
a jeho postaveni v tradicnim Ctyistupniovém modelu je uveden v ramecku ¢. 6.

RAMECEK €. 6: LOGITOVY MODEL A JEHO ULOHA V KLASICKEM DOPRAVNiIM MODELU

Zakladni tvar logitového modelu, ktery se pouziva, mimo jiné pro zjisténi volby
dopravniho prostiedku, vychazi ze vztahu:

e/tVn.
P =—
njed

kde Py je pravdépodobnost vybéru posuzovaného dopravniho prostiedku pro danou
cestu z bodu A do bodu B; V,; pfedstavuji zobecnéné naklady cesty z bodu A do bodu
B; u je parametr citlivosti vyjadfujici elasticitu miry zmény dopravniho prostiedku na
zakladé zmény zobecnénych nakladli mezi alternativnimi druhy dopravy a J soubor
vSech alternativnich druhtt dopravy ve sledované relaci A — B.

Logitovy model obvykle zajistuje tieti krok tzv. étyfstupiového dopravniho modelu,
ktery je Vv nékterych pfipadech nazyvany jako klasicky dopravni model (Ortazar,
Willumsen 2001). V tfetim kroku dochazi pravé k rozdéleni cest na jednotlivé druhy
dopravy (angl. mode choice), ¢emuz piedchazi prvni krok v podobé odhadu intenzity
piepravniho proudu (angl. trip generation) a druhy krok (angl. trip distribution), ktery
zahrnuje pfidéleni pfepravnich vztaht k jednotlivym uzemnim jednotkdm vymezenym
pro potfeby modelu, ¢imz dochazi k vytvoieni teoretické matice zdroj-cil. Pro stanoveni
cilt cest jsou mimo jiné vyuzivany metody vychazejici z gravita¢niho modelu. Konecné
ve ctvrtém kroku (Casto soubézné se tfetim krokem) jsou piidélovany jednotlivé
prepravni vztahy na existujici dopravni sit' (angl. trip assignment) nejcasteji
prostiednictvim pravdépodobnostnich modeli zalozenych na simulaci podle
zobecnénych nakladi cesty a determinovanych kapacitou infrastruktury. Vyse uvedeny
teoreticky postup je integrovan do dopravné-planovacich softwarovych prostiedk,
které integrovan¢ umozinuji provést veskeré kroky vcetné propojeni s geografickymi
informacnimi systémy a programy pro tvorbu jizdnich fadd. Jistou nevyhodou je
skuteCnost, ze systém pracuje s univerzalnimi generalizujicimi algoritmy, a proto je
nezbytna citliva interpretace vysledki.

Zdroj: upraveno podle Pas 1995; Ortuzar, Willumsen 2001, Riley a kol. 2009.

Logitovy model byl aplikovan v pfilozeném piispévku Chmelik (2015), pfi¢emzZ pfinesl
pomérné zajimavé vysledky v oblasti podilit hlavnich dopravnich modi ve sledovanych
radialnich relacich do Prahy a Brna. Zaroven studii doslo k ovéfeni moznosti pouZiti
metodického aparatu spocivajiciho zejména v konstrukci ,,univerzalnich® zobecnénych
nakladl cesty. Obecné pfitom doslo k potvrzeni ocekavanych ptedpokladl. Problémem
vSak zustava validace téchto vysledkl, které striktné vychdzeji z nastaveni néklada
cesty, které zdaleka nejsou schopny postihnout vSechny relevantni faktory ovliviiujici
rozhodnuti aktéra prepravniho procesu v jeho dopravnim chovéani. Zaroven je v tomto
procesu  zdlvodu nemoZnosti  objektivizace  nutné  né&které  ukazatele
konstruovat s uplatnénim subjektivnich piedpoklad.
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6. Moznosti zapojeni geografie do dopravné-planovaci praxe

V piedchozi kapitole byly popsany hlavni moznosti hodnoceni intenzity a struktury
dopravnich interakci z hlediska geografie dopravy. Souvisejici otdzkou je relevance
téchto pristupti v oblasti dopravné-planovaci praxe a piinos geografii pfi jejich aplikaci.
Cilem je identifikovat, zda viibec existuje realna poptavka po aplikaci uvedenych metod
a jejich interpretaci v $irSich, predev§im prostorovych souvislostech, které jsou pro
geografii typické, resp. mélo by tomu tak byt. V tomto sméru je nezbytné uvést, Ze nize
uvedené informace jsou ovlivnény subjektivnimi nazory predkladatele této prace, které
jsou zaloZeny na znalosti prostiedi ziskané profesnim plisobenim v dopravni praxi. Na
druhou stranu, v ¢eském prostiedi nebyla ve vétsi mife diskuse o zapojeni geografu ¢i
jejich pfinosu a postaveni v dopravni praxi téméf vibec zahajena. Proto je zafazeni
subjektivniho ndzoru nutnosti. Divody absence diskuze o aplikaci vyzkumnych
poznatkil v praxi vychazeji z fady okolnosti. Jednim z nich je skute¢nost, ze nedochazi
k vyznamné spolupraci mezi jednotlivymi védeckymi obory, které se zabyvaji
problematikou dopravy. Jednou z vyjimek je pravidelné interdisciplinarni setkani
ekonomt, dopravnich geografii, dopravnich inZenyrd, zastupcti dopravci a vefejné
spravy v ramci tzv. Tel¢ské skupiny. Impuls pro vznik této interdisciplinarni platformy
pro vyménu poznatkli vSak vychdzel od ekonomi, zabyvajicich se dopravni
problematikou, nikoliv od akademickych pracovnikti z dopravné-inzenyrskych fakult,
které v Cesku generuji vétSinu absolventi s dopravnim vzdélanim. Absence vyssiho
propojeni poznatkti akademickych vyzkuml a praxe miZze byt rovnéz zpiisobena
skute¢nosti, ze v Cesku neexistuje pravidelné interdisciplinarni dopravni periodikum,
které by umoziovalo vyménu nazort jednotlivych odbornych skupin. V minulosti tuto
funkci do jisté miry vykonaval dvoumési¢nik Ekonomicko-technicka revue Doprava
vydavany Ministerstvem dopravy, resp. Centrem dopravniho vyzkumu, ktery byl v dobé
uspornych opatieni resortu bez adekvatni nahrady zruSen. Souvisejicim problémem je
skute¢nost, ze pracovnici z praxe zpravidla nemaji s ohledem na cenovou politiku
dostupné databaze zahrani¢nich Casopisi (pokud by o né¢ méli zdjem), ve kterych jsou
prezentovany hlavni vysledky oboru, a proto zde vznika urcitd informacni asymetrie,
predevs§im ve vazbé od praxe k vyzkumu. Tuto skutec¢nost umociuje 1 fakt, Ze doméaci
autofi upfednostiuji zahrani¢ni periodika, popt. domaci periodika s ¢lanky v anglickém
jazyce, s ohledem na kritéria hodnoceni vysledki védy a vyzkumu.

Samotné zapojeni geografie dopravy do praktickych otdzek neni ze subjektivniho
pohledu autora vyznamné. Interdisciplinarni tlohy, u kterych by bylo mozné ocekavat
participaci geografil, jsou ¢asto feSeny dopravnimi inzenyry. V Cesku je piitom jejich
zapojeni jeSt¢ vysS$i nez v pfipadé zemi zapadni Evropy, nebot’ v obdobi pied rokem
1989 bylo studium dopravy spojeno piedevsim s technickymi obory. Casteéné viak
tomuto stavu napomahd skutecnost, Ze dopravni geografové nemaji jen vlastni
metodologicky aparat, ale predevSim stale hojné vyuzivaji ptistupy z ostatnich védnich
disciplin bez toho, aby se snazili fesit nové vyzvy spolecné s dal§imi geografy (Hanson
2006). Na druhou stranu existuje stale fada praktickych uloh, kde se mize geografie
dopravy uplatnit za pomoci relativné jednoduchych technik a postupii umocnénych
pochopenim procesu v sidelnim/regionalnim systému. Generalizovany pohled na tyto
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ulohy souvisejici s hodnocenim dopravnich interakci je uveden v nasledujicich
odstavcich. Jedna se pfitom o selektivni vybér hlavnich oblasti zalozeny na
subjektivnim pfistupu, ktery piedstavuje zobecnéni poznatkii z ptedchozich kapitol
a predkladanych publikovanych studii.

Jednou z hlavnich oblasti moznosti zapojeni geografie dopravy do praxe je v Cesku
problematika planovani rozvoje dopravni infrastruktury. V tomto sméru
Vv poslednich letech, mimo jiné i v souvislosti se spolufinancovanim staveb dopravni
infrastruktury  z prostiedkit Evropské unie, naristaji pozadavky na efektivitu
a celospolecenskou prospésnost jednotlivych opatieni, jejiz evaluace je zaloZzena na
detailnich analytickych vystupech a prognézach. Jednotlivé projekty v Cesku vznikaji
obvykle u etablovanych projek¢nich kancelafi s typickou pievahou zapojeni dopravnich
inzenyrd, kteti kromé oborové relevantnich témat feSi také problematiku analyzy
a progndzy piepravnich vztahi v izemi s ohledem na budouci poptavku, tj. témat,
u kterych je potencial vyss§i miry zapojeni dopravnich geografi. Pravé ukazatele
dopravnich interakci pak predstavuji hlavni vstupy do koncepéné-planovacich studii, na
zaklad¢ kterych se nasledné zvoli jedno ¢i vice variant feSeni, jez podléha schvalovani
sohledem na vysledky studie proveditelnosti, analyzy nakladi a piinosu atd. Pro
zpracovani téchto analyz je Casto nezbytné znét SirSi vztahy dotéen¢ho tzemi, od
demografického vyvoje, ptes hlavni socioekonomické indikatory po odhad zmén sidelni
struktury ve vazbé na mobilitu obyvatel. | ptes realnou sloZitost v této oblasti, relativni
nedostatek poznavacich nastrojii a predevsim informaci, lze pro zakladni hodnoceni
vyuzivat metodologicky aparat uvedeny v predchozich kapitolach. Soucasné studie jsou
totiz vyznamné spjaty se softwarovymi nastroji, jejichz vysledky jsou piimo zéavislé na
kvalit¢ vstupnich udaji. Pfiklad porovnani oficialni prognézy a vysledki vlastniho
modelu pfinasi jeden z ptedkladanych piispévka (Chmelik, Marada 2014).

Druhou vyznamnou oblasti je problematika planovani nabidky spojeni, jehoZz
primarnim cilem by mélo byt efektivné uspokojit poptavku obyvatel po pieprave.
Z toho davodu je pro tento ucel potiebna jeji identifikace a progndza, optimalné ve
vazbé na jednotlivé dopravni médy a segmenty dle tcelll cest (dojizd’ka za praci, do
Skoly, volnotasové cesty atd.). ReSeni zjednodusené vychazi z analyzy hlavnich
pfepravnich vztahli a jejich agregaci do logickych svazki, tj. linek, pfi zohlednéni
pozadavkll na kapacitu a frekvenci piepravy v kontextu ¢asové konkurenceschopnosti
nabidky vic¢i ostatnim modium. Z tohoto pohledu by byla jisté pfinosna i samotna
evaluace stavajicich dopravnich feSeni, které se v pfipadech né€kterych regiont udrzuji
historicky, pficemz efektivnéjsi by mohla byt jejich komplexni zména odrazejici nové
potieby. Urcity prostor pro tyto kroky nabizi institut dopravniho planovani v aktualnim
legislativnim ramci, avSak v planovacich dokumentech jednotlivych objednatelti vetejné
dopravy se jakdkoliv hodnoceni uspésSnosti nabidky vefejnych sluzeb v pteprave
cestujicich objevuji spise okrajové. Tématu hodnoceni dopravnich moznosti obyvatel na
zakladé nabidky spojeni vefejné dopravy, dal$im ukazatelt ovliviiuyjicich vyslednou
intenzitu a strukturu interakce a navrhiim pro dopravné-planovaci praxi se vénovala
vetsi cast predkladanych ¢lanki (Chmelik a kol. 2010; Kvéton, Chmelik a kol. 2012;
Chmelik 2015).
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S vefejnou dopravou bezpochyby souvisi fada jinych témat, u kterych je mozné
identifikovat potencial pro zapojeni dopravné-geografické analyzy. Jednou z oblasti je
problematika stanoveni ceny piepravy, jakozto jeden z determinujicich faktord
dopravniho chovani a délby pfepravni prace. PredevSim v exponovanych castech
prepravniho trhu jsou zpravidla nabizeny ceny, které¢ vychazeji z potencidlu poptavky
v relaci, konkurenceschopnosti dotéeného mddu a vychazeji z pfedpokladu generovani
novych, popif. redistribuce cestujicich zjinych dopravnich modi. Navazujici
problematikou je geografické vymezeni tzv. relevantniho trhu, ktery slouzi jako ramec
k posuzovani chovani jednotlivych dopravci v ramci hospodaiské soutéze. Poptavka po
geografickém vymezeni daného piepravniho trhu je pomémné aktualni s ohledem na
situaci na Zelezni¢nim trhu v Cesku (vice viz Chmelik 2015).
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7. Zavéry

Predkladana disertacni prace se zabyva problematikou pfistupti ke studiu prostorovych
interakci, konkrétné hodnocenim intenzity a struktury dopravnich vztaht stfedisek
tzv. kvantitativni revoluce v geografii, je tato problematika stile aktudlni, predevSim
s ohledem na aplikace v feseni praktickych tloh dopravniho planovani a rozhodovacich
praktik v decizni sféte (viz i kapitola 6). Jednim z hlavnich motivi této prace byla
skuteénost, ze v Cesku neexistuje publikace, ktera by odborné vefejnosti nabizela
komplexni pohled na tuto problematiku jednak v oblasti teoreticko-metodologického
zaramovani, jednak v piipadé ukazky feSeni praktickych tloh poptavanych v dopravné-
planovaci praxi. Vytvoieni komplexniho piehledu feSeni problematiky je pomérné
ambiciozni cil, ktery prevySuje i obvykly rozsah disertacnich praci, a proto je
predkladanou studii nutné povazovat za parcialni, avSak obsahly pfispévek
k systematickému studiu dopravnich vztahl piedev§im v oblasti ovéfeni metodickych
piistuptt v prostfedi Ceska. Oznaleni prace za parcialni vychazi ze skuteénosti, Ze
nékteré Casti problematiky byly pfedstaveny v generalizované podobé, popt. byl pro
feSeni dané ulohy vyuzit pouze jeden, avSak zpravidla nejpouzivanéjsi, metodicky
postup. Redlné slozitost jednotlivych determinujicich faktort interakci a jejich zahrnuti
do metodologického aparatu pro potieby empirickych analyz je v ptedkladané praci
zaroven Castecné obsahové redukovana na zdklad€ subjektivnich ptredpokladi
a zkuSenosti autora. To vSak Ize s ohledem na charakter prace a v n€kterych ptipadech
omezené poznavaci prostiedky povazovat za legitimni.

Vyzkum lze charakterizovat ve dvou hlavnich rovinach v souladu s obecnym cilem
prace stanovenym v uvodu. V teoretické roviné€ se jedna predev$im o uceleny piispevek
do problematiky prostorovych interakci v geografii dopravy, vcetné¢ diskuze
podminujicich faktori interakci. V metodologické roviné je pfinosem Siroka diskuze
moznych postupl aplikovand na konkrétnich pfipadovych studiich (zvlasté Chmelik
akol. 2010; Chmelik, Marada 2014; Chmelik 2015). Sekundarné¢ pak pfiblizeni
moznosti  aplikace poznavacich nastroji  dal§im oborim zabyvajicich se
interdisciplinarnimi dopravnimi tématy a v neposledni fadé¢ rovnéz také potrebam
praktickych uloh. Hlavni vysledky vyzkumu byly pfedstaveny Vv pfedchozich
kapitolach, popt. detailn€ v jednotlivych ptiloZenych studiich. ZjednoduSené jsou hlavni
zji$téni uvedena prostfednictvim Ctyf vzajemné provazanych dil¢ich cilii v nasledujicich
odstavcich.

Z hlediska teoretickych konceptualizaci nedoslo v obdobi od poc¢atku vzniku dopravni
geografie jako samostatné discipliny k zdsadnim epistemologickym zménam. Hlavnim
teoretickym ramcem pro studovanou problematiku ziistava teorie prostorovych interakci
E. L. Ullmana (1956, cit. v Rodrigue a kol. 2006), ktera je svazana s obdobim tzv.
kvantitativni revoluce v geografii. Kritika pozitivistickych pfistupii patrna v jinych
geografickych disciplinach od 70. let 20. stoleti se u dopravni geografie vyznamné
projevila az na sklonku tisicileti. Jednim z divodii je interdisciplinarni povaha studia
dopravy s vyznamnym piebiranim metodologickych pfistupti inzenyrskych obort, ktera
snizovala potfebu zmén piistupu k problematice a vyuzivani alternativnich postupt.
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Pravé absence vlastniho metodologického aparatu dopravni geografie a omezené vazby
na piibuzné geografické discipliny jsou casto geografy kritizovany (Hanson 2006;
Keeling 2007). Na druhou stranu se vramci odbornych diskuzi nijak vyrazné
nezpochybniuje pouziti kvantitativnich metod a dosavadnich pfistupt, které by mély
slouzit jako podklad i pro ,,zmékéovani“ geografie dopravy a jako vyzva pro nové
sméfovani dopravné-geografickych vyzkumi (napf. Goetz a kol. 2009; Hall 2010;
Dobruszkes 2012 atd.). Moznosti vyuzivani kvalitativnich pfistup jsou samoziejmé
zavislé na sledované métitkové trovni, kde 1ze obecné fici, Ze s narGstajici méfitkovou
urovni roste uplatnéni kvantitativnich pfistupt zaloZzenych na analyze dat a v urcité mife
narusta také obsahova redukce sledovanych jevu a jejich souvislosti.

Studium podminujicich faktorii interakci, resp. v uz§im pohledu dopravnich vztaht,
potvrdilo jejich vzajemné prolindni s tim, Ze urceni miry kauzality dané¢ho ukazatele je
velmi obtizné, casto podpofené subjektivnimi piistupy. Pfes tuto slozitost lze
zjednoduSen¢ uvést, Ze intenzita interakce je ve vétsi mife ovlivnéna geografickou
a dopravni polohou (viz Kvéton, Chmelik a kol. 2012), velikosti a vyznamem
(atraktivitou) stiedisek a jejich vzdalenosti. Dochazi tedy Kk potvrzeni vyznamu vlivu
sidelni hierarchie, ktera ma souvislost s atraktivitou plynouci z ekonomickych
charakteristik stfedisek. Naopak struktura akvalitativni forma interakce jsou vice
determinovany  behavioralnimi  vlivy,  resp. charakteristikami  jedince,
tj. sociodemografickym statusem, ekonomickou trovni a zejména zivotnim stylem.
Nepiimo byla tato skuteénost potvrzena pii posuzovani vybranych relaci v Cesku, kde
je zelezni¢ni doprava konkurenceschopnéd ostatnim dopravnim médim (viz Chmelik
2015). Bylo zjisténo, ze pouhé zahrnuti ceny jako hlavniho diferencia¢niho faktoru
(zalozeného na cen¢ piepravy a ,,ztracené¢ho* Casu straveného na cesté) neni dostatecné,
nebot’ z prvotnich vysledkli vyplyvala jednoznacnd preference vefejné dopravy pied
dopravou individualni. To v8ak nelze s ohledem na obecné ptredpoklady zalozené na
statickych informacich o dopravnich vykonech povazovat za pravdépodobné. Tato
skute¢nost vsak potvrzuje, ze rozhodnuti o realizaci cesty je ovlivnéno celou fadou
faktorti, které jsou obtizn¢ kvantifikovatelné. Zaroven lze generalizované uvést, ze nad
uvedenymi podminujicimi faktory je institucionalni prostiedi a s nim spojené regulacni
mechanismy, které nepfimo ovliviiuji realné dopravni moznosti obyvatel v fadé oblasti
od planovani vystavby dopravni infrastruktury (viz Chmelik, Marada 2014) po redlné
zajiStovani vefejné dopravy (viz Chmelik a kol. 2010; Chmelik 2015).

V metodické rovin¢ je ptinos predkladané prace v Siroké diskuzi moznosti hodnoceni
dopravnich interakci, ktera je podloZena vysledky v publikovanych ¢lancich. Obecné je
nutné konstatovat, ze sledovana problematika je izce svazadna s omezenou dostupnosti
udajii o prepravni poptavce. Piedevsim absence znalosti zdroje a cile cest je umocnéna
Vv pfipad€ individualni automobilové dopravy, kterd je z hlediska podilu na ptepravni
praci majoritnim dopravnim médem. V tomto smyslu se jevi jako vhodné formulovat
doporuceni pro decizni sféru, resp. instituce zajistujici dopravni statistiku, nebot’ vyssi
poznani této oblasti by melo mit pozitivni vlivy I na efektivnéjsi vynakladani vetrejnych
prostiedkt vlivem lepsiho planovani v oblasti dopravy. Je otazkou, zda uvedené potieby
nelze obecné fesit vyuzitim existujicich ¢asoprostorovych dat (napt. data o lokalizaci
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mobilnich telefont, viz Novak, Novobilsky 2013; Novak a kol. 2013). Nedostupnost
nékterych informaci je mozné fesit vice zpusoby, jednak sbérem primarnich dat
V terénu, jednak modelovanim dopravnich interakci. Opétovné je v této souvislosti
nutné upozornit na vliv méfitkové Grovné na zvolenou metodu i s ohledem na
organizani a financni néarocnost vyzkumu. Je ziejmé, ze v pfipadé¢ vyzkumu na
mikroregiondlni urovni bude realizace sbéru dat jednodussi, nez v pfipadé¢ vztaha
mezoregionalnich stiedisek. Pravé na spojeni nodéalnich center osidleni Ceska byly
provedeny analyzy intenzit dopravnich vztaht a konstruovany zakladni modely, jez jsou
soucasti publikovanych ¢lankt (Chmelik a kol. 2010; Chmelik, Marada 2014). Obecné
bylo na zaklad¢ vysledki potvrzeno, ze i aplikace zakladnich modeli mohou vést
K pomémné zajimavym a hodnotnym vysledkim. Zvlast¢ pokud piihlédneme ke
skuteCnosti, ze by po dalsi upravé modelovych vstupli mohly byt srovnatelné
s oficidlnimi komplikovanymi a ndkladnymi modely, na zdklad¢ kterych se redlné
0 projektech dopravni infrastruktury rozhoduje (viz Chmelik, Marada 2014). Tato
skutenost je klicova v situaci, kdy slozitost oficidlnich modellt produkovanych
projektanty pro decizni sféru prakticky neumoziuje intuitivni kontrolu vystupnich
udaji. Pfitom potieba aplikace obdobnych modeli a analytickych pfistupti
pravdépodobné bude, vzhledem k trvajici absenci pottebnych smérovych dat o piepravé
predevs§im na vyssi fadovostni urovni, dale aktualni (viz i Halas, Kraft 2016). Protoze
modely zna¢né generalizuji objektivni realitu, citliva interpretace vysledk a jejich
kritické hodnoceni bude nadéle nezbytnou nutnosti.

Kromé¢ intenzit dopravnich vazeb byly zaroven diskutovany moznosti hodnoceni
struktury a povahy relacnich dopravnich vztahti. Opétovné je tieba zdiiraznit omezenou
datovou zékladnu vyplyvajici ze slozitosti sbéru pottebnych informaci. V zépadni
Evropé je tento nedostatek alespon ¢astecné feSen vysledky rozséhlych prizkumd, které
roz§ifuji informacni zdkladnu o znalosti dopravniho chovéani obyvatel (Marconi a kol.
2004). V Cesku je aktualné problematika identifikace podilu jednotlivych dopravnich
modia ¢i dokonce dopravce na piepravnim trhu/relaci pomérné casto diskutovéna,
I S ohledem na situaci na hlavnich pfepravnich relacich Praha — Ostrava a Praha — Brno.
V této souvislosti je zarazejici, Ze poptavka po feSeni téchto témat nebyla v odbornych
publikacich doposud vyznamné reflektovana. Prispévkem do této problematiky je
publikovany c¢lanek (Chmelik 2015), ktery obsahuje analyzu vyvoje zmén podilu
hlavnich dopravnich modu a jejich predikci ve vybranych nadregionalnich (dalkovych)
relacich v Cesku. Cilem bylo ovéfit, zda miize pouziti pomémé jednoduchého modelu
pfinést alternativu k dostupné datové zdkladné. Prestoze vlastni aplikace pfinesla
zajimavé a v zasad¢ 1 intuitivné ocekavatelné vysledky, 1ze vSak vypovidaci schopnost
modelu v ptipadé dalkovych relaci obtizné kvalifikované ovéfit vzhledem k velikosti
ptepravniho trhu, pfedevsim u individualnich cest. Proto se do budoucna nabizi spise
ovéfeni obdobnym vyzkumem na niZzSim regionalnim fadu, ktery by bylo mozné
konfrontovat s podrobnym terénnim Setfenim v oblasti.

Zavérem je nutné uvést, ze predkladand prace vychazi z tradi¢niho pojeti pozitivistické
geografie dopravy s dominantnim vyuzitim kvantitativnich pfistupt. Tyto skute¢nosti
maji vliv na ziskané vysledky a jejich explanaci, kterd mize byt jednostranné vnimana
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z diivodu zadmérného zdiraznéni jednotlivych podminujicich faktort a obsahové
generalizace né¢kterych procest. S ohledem na soustfedéni vyzkumu piedevsim na
oblast nadnodalnich kontakti stfedisek 1ze vsak povazovat zvoleny piistup za legitimni.
Zaroven je na tomto mist¢ nutné uvést osobni presvédCeni autora, Ze identifikace
dopravnich vztaht na vysSich fadovostnich trovnich bude v nasledujicich letech stale
dominantné zaloZena na analyze dostupnych datovych zdroji a na metodologickém
aparatu pouzivajicim matematicko-prediktivni postupy. V zaméfeni na ,,geografizaci
modelovani dopravnich interakci proto lze spatiovat vyznam geografie dopravy
v aplikacni sféte pro dalsi obdobi.
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[l. SOUBOR PUBLIKOVANYCH CLANKU A JEJICH OBSAHOVE ZAMERENI

Druhé c¢ast predkladané disertacni prace je zaloZena na publikovanych ¢lancich, jejichz
obsahem je v praci diskutovana problematika prostorovych interakci, konkrétné
dopravnich vztaht v systému osidleni. Vysledky jednotlivych studii byly po dobu
doktorského studia prabézné¢ prezentovany na konferencich s geografickym
a dopravnim zamétenim. Piehled ¢lanka s autorskym podilem je uveden nize:

KVETON, V., CHMELIK, J., VONDRACKOVA, P., MARADA, M. (2012):
Developments in the public transport serviceability of rural settlements with examples
from various types of micro-regions. AUC Geographica, ¢. 1, s. 51-63.

Podil na vysledcich dle poradi autorii: 40:25:25:10

CHMELIK, J., KVETON, V., MARADA, M. (2010): Evaluation of competitiveness
of rail transport on example of connection among regional capitals in Czechia.
Narodohospodaisky obzor / Review of Economic Perspectives, 10, ¢. 1, Masarykova
univerzita v Brn€, Brno, s. 5-20.

Podil na vysledcich dle poradi autorii: 45:30:25

CHMELIK, J., MARADA, M. (2014): Assessment of the impact of a new motorway
connection on the spatial distribution and intensity of traffic flows: A case study of the
D47 motorway, Czech Republic. Moravian Geographical Reports, 22, ¢. 4, s. 14-24.
DOI: 10.1515/mgr-2014-0020.

Podil na vysledcich dle poradi autorii: 80:20

CHMELIK, J. (2015): Assessments of Modal Split in Long-distance Passenger
Transport. Narodohospodaisky obzor / Review of Economic Perspectives, 15, ¢. 1,
Masarykova univerzita v Brné, Brno, s. 49-69. DOI: 10.1515/revecp-2015-0011.

Podil na vysledcich.: 100

Uvedené Clanky jsou sefazeny s ohledem na strukturu prace a dil¢i cile prace. Kazdy
z prispévkll zaroven obsahuje, byt’ tieba jen okrajové, zakladni zaramovani z hlediska
studia interakci v dopravni geografii a diskuzi podminujicich faktord dopravnich
interakci v kontextu studované tadovostni Urovné a samotnych vyzkumnych cilt
a otazek. Spole¢nym rysem vSech studii je skuteCnost, Ze se vzdy jednd o piipadovou
studii &asti sidelniho systému stfedisek Ceska, s cilem demonstrovat jednotlivé metody
a kriticky posoudit jejich pfin0s a zobecnit ziskané vysledky.

Prvni z ¢lankd, ktery je obsahové provazan pfedevSim S druhym dil¢im cilem prace,
tj. identifikaci hlavnich determinujicich faktort dopravnich interakci, je veénovan
vyhodnoceni diferencovaného vyvoje nabidky dopravni obsluznosti na trovni obci
ajejich casti vletech 2001-2009 ve vybranych modelovych mikroregionech
(mikroregion Sedl¢an a Led¢e nad Sazavou) ve vazbé€ na jejich geografickou a dopravni
polohu. Pfispévek shrnuje generalizovanou typologii mikroregionii Ceska z hlediska
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urovné dopravni obsluznosti a poukazuje na skutecnost, Ze existuji vyznamné rozdily
V nabidce vefejné dopravy v zavislosti na poloze vic¢i mikroregionalnimu stfedisku.
Duvodem je jednak poloha obci v dopravni siti, jednak institucionalni prostiedi
determinujici rozhodnuti o dopravnim plénovani vefejnych sluzeb v piepravé
cestujicich. Z hlediska metodologického pohledu je pfinosnd skutecnost, Ze posuzovani
kvality nabidky vetejné dopravy v urovni obci neni dostatecné v pripad¢ snahy detailné
popsat realné dopravni moznosti obyvatel piedevsim v piipad¢ venkovskych obci (viz
Kvéton, Chmelik, Vondrackova, Marada 2012).

Druhy piispévek byl soucasti naplnéni tfetiho dil¢iho cile, tj. pfedstaveni moZzZnosti
hodnoceni intenzity dopravnich vztahi.. Clanek je zaméfen na hodnoceni vyznamu
Zelezniéni osobni dopravy v dopravnich kontaktech mezi krajskymi mésty Ceska, ktera
predstavuji nejvyznamnéjsi sttediska v ramci sidelni hierarchie. Jednotlivé relace byly
posuzovany k roku 2007 na zéklad¢é vztahu mezi nabidkou a poptavkou po Zelezni¢ni
prepravé. Vyhodnoceni nabidky je zaloZeno na poctech Zelezniénich spojeni a vychazi
z ptedpokladu, Ze nabidka je ovlivnéna polohou stiediska v dopravni siti a jeho
postavenim v sidelni hierarchii. Redlnou poptavku reprezentuji data o poctu prodanych
jizdnich dokladi. Teoreticka velikost interakci je ziskana aplikaci gravitacniho modelu.
Na zaklad¢ vysledného hodnoceni ukazatelii nabidky a poptavky po Zelezni¢ni dopravé
mezi krajskymi mésty s jejich teoretickou interakei jsou popsany relace, kde je poptavka
ve vyrazné mife pod, resp. nad Grovni redlné nabidky spojeni a teoretické vazby, ktera
je zalozena na vyznamu stiedisek a jejich ¢asové dostupnosti pfi vyuziti Zelezni¢ni
dopravy. V zavéru c¢lanku jsou s pouzitim ziskanych vysledki nastinény moznosti
rozvoje zelezniéni infrastruktury ve vybranych relacich ve vztahu k dopravnimu
planovani (viz Chmelik, Kvéton, Marada 2010).

Navazujici studii je tfeti prispévek, ktery se zabyva problematikou hodnoceni zmén
prostorové distribuce a intenzity dopravnich vztaht, konkrétné v piipadé novych
dalni¢nich spojeni. V obecné roviné jsou piedstaveny zakladni moznosti hodnoceni
ptimych dopadi dalnic na dopravni interakce vcetné jejich prognozy, ktera je vyznamna
z hlediska evaluace potiebnosti stavby. Jadro pfispévku predstavuje konkrétni piipad
hodnoceni zmén prostorové distribuce intenzity silni¢ni dopravy v souvislosti se
zprovoznénim délnice D47 (resp. D1) v tiseku Lipnik nad Bec¢vou — Ostrava, kterd je
soucasti evropské sit¢ TEN-T. Cilem je pfredevS§im srovnani dopravnich poméra
Vv oblasti pied a po zprovoznéni dalnice na zdkladé dat o intenzité dopravy. Reédlna data
0 zatizeni dalni¢nich tseki jsou zaroven komparovana s oficialni prognézou Reditelstvi
silnic a dalnic CR a s vlastni prognézou, ktera je zalozena na aplikaci zakladniho tvaru
gravitatniho modelu v oblasti. Vysledky analyzy potvrdily intuitivni ptedpoklady
0 zménach v prostorové redistribuci dopravnich proudd. Na jejich zakladé byly
vV obecné rovin¢ identifikovany a kriticky zhodnoceny hlavni pfinosy a nedostatky
ptistupll zalozenych na modelovéni (viz Chmelik, Marada 2014).

Posledni (Ctvrty) zatfazeny prispévek je svazan s ¢tvrtym dil¢im cilem, tj. pfedstavenim
zakladnich moZnosti hodnoceni délby piepravni prace (,,modal splitu®) hlavnich
dopravnich modi, které bylo provedeno na piikladu vybranych dalkovych spojeni
center v Cesku vé&etné identifikace hlavnich determinujicich faktorii. V samotné analyze
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byla posuzovana konkurenceschopnost Zelezni¢ni dopravy ve vztahu k autobusové
a individualni automobilové dopraveé, ptfiCemz byly vybrany predev§im relace
S potencidlem zelezni¢ni dopravy. V ramci vybraného souboru relaci je aplikovan
logitovy model, do kterého prostiednictvim finan¢niho vyjadieni generalizovanych
nakladi vstupuji predevSim casové (doba jizdy, frekvence spoju vefejné dopravy)
a finan¢ni ukazatele (samotné naklady na piepravu). Smyslem analyzy bylo ovéfit
zvoleny postup na piepravné podobnych relacich a poukézat na moznosti komplexniho
posouzeni ,;modal splitu hlavnich dopravnich moédi v Cesku. Ziskané vysledky pak
umoznily navrhnout moznosti dal$iho vyvoje studované problematiky (viz Chmelik
2015).

Zatazené ¢lanky vznikly piedevs§im za podpory védeckého projektu Grantové agentury
Ceské republiky ¢. P404/12/1035 ,,Prostorova dynamika dopravnich vztaht v sidelnim
systtmu Ceska“ (hlavni feSitel Miroslav Marada) a G&aste¢nd také juniorského
badatelského projektu Grantové agentury Akademie véd ¢. KJB301110801 ,,Vyuziti
vefejné a individualni dopravy k dojizd’ce za praci v Cesku a jeho geografické
podminénosti* (hlavni fesitel Viktor Kvéton).
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DEVELOPMENTS IN THE PUBLIC TRANSPORT SERVICEABILITY OF RURAL SETTLEMENTS
WITH EXAMPLES FROM VARIOUS TYPES OF MICRO-REGIONS

VIKTOR KVETON, JAKUB CHMELIK, PETRA VONDRACKOVA,

MIROSLAV MARADA

Charles University in Prague, Faculty of Science, Department of Social Geography and Regional Development

ABSTRACT

This article seeks to explore differentiated developments in transport serviceability at the level of municipalities and their sub-divisions
in Czechia from 2001 to 2009. Two different peripheral rural micro-regions — SedI¢any and Lede¢ nad Sdzavou — were selected for evaluation.
The analysis is based on a number of statistical indicators, such as the index of change between 2001 and 2009 and the coefficient of vari-
ability. It is typical for these rural micro-regions that bus transport comprises the backbone of the service network, while railway connections
directly impact the “modal split” only in a few small municipalities located along a railway line. In general, a higher degree of fragmentation
of the settlement system negatively impacts the provision of transport serviceability by means of public transport.

Key words: transport serviceability, public transport, individual automobilisation, parts of municipalities, commuting

1. Introduction

The transport serviceability of rural areas has ascended
dramatically to the forefront of interest both for research-
ers and the general public, immediately after 1989, when
massive decreases took place in the number of public
transport connections in Czech settlements, resulting
in - at that time, unusual - pressure on municipality
budgets. While numerous studies (e.g. Seidenglanz 2001;
Marada and Kvéton 2006, etc.) confirm that the situation
has gradually stabilised, since the mid 1990s, residents
have become accustomed to a new situation and, with the
transfer of the organisation of regional transport service-
ability from district authorities to regional authorities
after 2005, a certain optimisation of transport links has
occurred. At present time a slight decrease in mass tran-
sit still continues in outlying municipalities. A number of
municipality centres are without public transport con-
nections on weekends (for instance, in 2007, more than
half of all municipalities with less than 3,000 residents; for
more, see Marada and Kvéton 2008), still more desper-
ate is the situation in various settlements, or rather parts
of municipalities, which even on weekdays have no pub-
lic connections. In essence, the only means of mobility
in these rural settlements is the utilisation of individual
automobile transport.

The distribution of the automobilisation of house-
holds in Czechia (2001) has been repeatedly described
(e.g. Marada and Kvéton 2009) as something of a gradi-
ent: southwest Bohemia (and large cities) have higher
rates of automobile ownership, while northeast Mora-
via and Silesia exhibit lower degrees of automobili-
sation. A gradient describing the average number of
daily public transport connections, departing from

municipalities, shows a roughly opposite orientation,
meaning that districts with insufficient public trans-
port serviceability have a higher rate of automobilisa-
tion, which likely denotes a means of compensation for
the lessened availability of mass transit (for more, see,
e.g. Kvéton 2006; Marada and Hudecek 2006). When
evaluating at the municipality level, utilising LISA auto-
correlation analysis (for more, see Marada and Kvéton
2009), the indicated “zonality” of automobilisation from
southwest to northeast is not so clearly evident. The gra-
dient’s “smooth flow” is particularly interrupted by the
less car-equipped basin area of northern Bohemia. In
addition, a belt of highly automobilised municipalities,
extending from the Mlada Boleslav region through the
Prague agglomeration and on to Ceské Budéjovice, can
be observed. It is likely that the degree of automobilisa-
tion in areas surrounding the most significant centres of
settlement could be influenced by the process of subur-
banisation. In contrast, in terms of the nature of rural
space, this could be caused more by a need to compen-
sate for the insufficient availability of public transport
(see also the average age of automobiles in Czechia’s
rural areas; e.g. Kvéton 2006). LISA analysis also exhib-
its the high availability of public transport serviceability
in the municipalities of south-eastern and central Mora-
via, surrounding Prague and in the Most and Karlovy
Vary regions. On the other hand, the low availability of
public transport is characteristic of the municipalities
of central and southern Bohemia and Vysocina, espe-
cially in areas located along the administrative borders
of regions (the so-called inner periphery of Czechia).

In earlier studies (Marada and Hudecek 2006; Marada
and Kvéton 2006 etc.), the size of a municipality’s popula-
tion was designated as a significant factor in determining
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the quality of transport serviceability. This is basically
a key economic factor, because it is (simplistically) true
that a larger number of potential customers is more like-
ly to cover the expenses for a connection or, at least, to
ensure smaller losses. Nutley (1998), for example, symp-
tomatically summarises the influence of the number of
customers on the quality of transport serviceability in the
form of a so-called vicious cycle of transport serviceabil-
ity. The loss of a portion of its ridership leads to decreases
in a connection’s profitability, for which a transport com-
pany generally compensates by eliminating infrequently
used connections. By so doing, however, the company
lowers the quality of its service, which leads to further
decreases in customers. The size of a municipality also
partly influences the degree to which households are
equipped with automobiles, although the intensity of this
observation is more random than in the case of public
transport. The character of a settled area is certainly sig-
nificant, as people in a fragmented settlement are gen-
erally more likely to have access to an automobile than
people in a more compact settlement; a trend that sup-
ports the notion of compensation for insufficient public
transport serviceability. The fact that supply and demand
for public transport are not always in mutual agreement
(see Marada et al. 2008) indicates that differences in the
expressions discussed are, naturally, also influenced by
factors of a subjective nature. These frequently hard to
measure factors include, for instance, the individual deci-
sions of users concerning the means of transport used,
traditions in the transport behaviour of a local commu-
nity and even decisions made by relevant institutions in
planning transport serviceability.

Social exclusion is an aspect closely related with the
issue of transport serviceability and accessibility. Tousek
(2007) states that the term social exclusion has, due to
its perceived urgency, become a favoured research top-
ic in recent years and even a subject of interest among
the general public. He provides a general definition for
this relatively new term: “We understand it as a proc-
ess, in which individuals or entire groups are forced to
the fringe of society and that access to resources, which
are available to other members of society, is limited or
obstructed” (Tousek 2007: 2). So-called spatial exclusion
is considered to be one specific case of social exclusion,
which is generally connected more with poverty, minor-
ity religious convictions, national minorities or specific
social groups within a society. Spatial exclusion can be
defined - in the sense of the definition given above for
social exclusion - as a type of social exclusion caused pri-
marily by a remote location from primary societal activi-
ties or individual needs. Causes for social exclusion are
usually both external and internal in nature. In the case
of spatial social exclusion, external influences, meaning
influences that are very difficult for excluded persons to
influence, can include the peripheral location of a resi-
dence itself, which is related to the location of basic serv-
ices, the location of employment opportunities, etc. Other

factors that cannot be altered include the age of residents,
which determines their transport possibilities (children
and youth cannot drive an automobile; the same is true
for many of the elderly and even for some individuals in
an economically active age category). In contrast, inter-
nal causes, meaning manifestations resulting from the
actions of the excluded persons themselves, include, for
example, a lack of motivation to overcome spatial exclu-
sion through one’s own efforts, etc. In remote settlements,
we can of course point to a generally high level of deter-
mination by external causes and to weak possibilities for
overcoming spatial exclusion through the mobilisation of
internal potential. Using an automobile remains the only
practical option. Dargay (2002) presents foreign experi-
ence and confirms that the motorization in rural areas
is higher than in cities, with not only the overall level,
but motorization is also higher in all age cohorts of the
population. The author analyzed the different age groups
productive as well as post-productive age and emphasizes
higher household car ownersphip in all cases. Similarly
Whelan (2007) confirms the relatively low rate of house-
hold goods vehicles in urban area and population centres
of settlements. In context of foreign experience may be in
the future in the Czech rural areas peripheral to assume
increasing dependence of local people on a passenger
car, which (is) the expression of the compensation proc-
ess. Important conditioning factors of motorization are
also household characteristics such as presence of chil-
dren, the position of parents at work, household size, etc.
(Nolan 2010). However, much research is devoted solely
to influence of accessibility passenger cars on employ-
ment and empirically demonstrate the most positive
influence (for example Gurley and Bruce 2005). Holzer et
al. (1994), who empirically verified that the passenger car
ownership negatively associates with the length of unem-
ployment and a positive relationship is demonstrable on
the amount of monthly wages. This is also confirmed by
Ong (1996), in addition to positive effects on employment
also confirmed the link with higher monthly income.

In recent years, J. Musil (e.g. 2008) has systemati-
cally examined the geographical dimension of social
exclusion by focusing on issues concerning Czechia’s
so-called internal peripheries. He notes that these are-
as are characterised by their long-term, very low qual-
ity of life and that their isolated inhabitants face prob-
lems of unemployment, insufficient access to services,
poor or nonexistent infrastructure, etc. Research con-
ducted by the Faculty of Sciences at Charles University
in Prague also confirms the existence of these character-
istics in internal peripheries (Jan¢dk, Chromy, Havli¢ek
and Marada 2008).

This article, therefore, seeks to explore differentiated
developments in transport serviceability at the level of
municipalities and their sub-divisions, in light of their
transport situation, from 2001 to 2009, in selected mod-
el, and categorically different, micro-regions. In con-
nection with this stated objective, significant differences
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can be presumed to exist in the availability of public
transport connections, depending on a settlement’s
position as compared with the main micro-regional
centre. And significant influence can be assumed also
in context with transport position, meaning a munici-
pality’s, or rather its part’s, location on a given type of
transport route.

2. Methodology and databases

From a methodological standpoint, the territorial
units evaluated should be emphasised and explained. The
selected micro-regions were defined as part of a socio-
geographical regionalisation in Czechia on the basis of
the prevailing direction of work commutes (see Hampl
2005). The actual selection of the micro-regions is based
on a typology of micro-regions in Czechia, which Marada
and Kvéton (2009) created with a cluster analysis of size-
significant and structural characteristics of the availabil-
ity of transport possibilities in all of the micro-regions in
Czechia. Additional details, concerning both the charac-
teristics of the created typology and justification of the
micro-regions selected as model areas for this article,
shall be included in the following section. The essential
factor for the selection of micro-regions, in addition to
the typology, was also the character of settlement and
in such sense the fragmented settlement structure with
a high number of municipality parts. Both regions have
similar physical-geographical conditions, regions are
peripheral in the Czech Republic, but Sedl¢any has better
position to Prague as macroregional centre, which could
be reflected in the quality of transport services.

Two categorically different micro-regions — Sedl¢any
and Lede¢ nad Sazavou - were selected for evaluation
of transport serviceability. These are peripheral, rural
regions, exhibiting differing characteristics of transport
serviceability. The Sedl¢any micro-region was selected
as an example of a rural micro-region that was classified
into cluster 2 in cluster analysis (see Fig. 1) while Lede¢
nad Sazavou is part of cluster 1. However, in addition to
defining micro-regions, it is also necessary to define the
geographical level of the units observed, indicators for
evaluation and the overall approach of the evaluation,
itself. The various parts of municipalities in the defined
micro-regions comprise the level for observation. Up to
the present time, the majority of transport geography
analyses have focused on the evaluation of transport pos-
sibilities at the municipality level. Nonetheless, Kvéton
(2006), for example, points out significant differences in
transport serviceability within individual municipalities
and their parts. For this reason, we proceeded with our
analysis at this lowest scale level. According to the Czech
Statistical Office (CZSO), there were 6,249 municipali-
ties, divided into 11,498 parts, in Czechia as of 1. 1. 2008
(CZSO Lexicon of Municipalities 2008). This means that
there are, on average, 1.8 parts for every municipality.

Naturally, in light of the differentiated structure of set-
tlement in Czechia, significant differences exist, wherein,
for example, large villages in southeast Moravia are also
municipalities, while municipalities in Bohemia’s internal
peripheries can include as many as ten settlements. As the
correlation relationship indicates (Marada and Kvéton
2009), municipalities with a higher elevation, meaning
a less-favourable geographical conditions, include a high-
er number of parts.

Data on the availability of transport connections was
acquired from the company CHAPS Brno, s.r.o., which
administers electronic timetables in Czechia. It should
be emphasised here that we succeeded in acquiring data,
expressing the availability of public transport services in
each of the reference years (2001, 2003, 2005, 2007 and
2009), which makes it possible to evaluate changes in
the development of transport serviceability at the level
of municipality parts. For these settlement units, data
indicating the overall number of departing public trans-
port bus! and railway? connections was available. Public
transit connection departures were ascertained, for each
year, for a selected working day,? but also for a selected
Saturdays and Sundays.

An index of change, between 2001 and 2009 in terms
of available public transport services (bus + “un-weight-
ed” railway transport), was calculated from the data
acquired. The calculated indices are expressed graphically
in cartograms, which also portray the transport network.
This makes it possible to evaluate the availability of trans-
port services in the context of a settlement’s transport
situation. The structure of public transport is expressed
in the cartograms with localised diagrams, which indicate
the volume of available public transport and, as the case
may be, the division of bus and railway services.

The next step involved the creation of a coefficient
of variability, relating to the transport serviceability in
each of the various municipality parts. This coefficient
was calculated as the difference between the maximum
and minimum value of serviceability within a munici-
pality divided by the average number of connections for
all parts of the municipality. The resultant values of the
calculated coefficient were again expressed graphically in
a map, making it possible to identify primary differences
among municipalities.

! Bus connections were divided into two categories. The first cat-
egory includes all local bus connections, while the second totals the
number of departures of long-distance bus transport.

2 Railway connections were also divided into two main categories —
local railway connections and the number of express train depar-
tures from every part of each municipality.

3 The data is always related to a standard working day (a Wednesday in
April/May), which is not affected by any exceptions in the timetables
(summer vacation, state holidays, etc.).

4 Some articles in transport geography (e.g. Marada et al. 2008)
attribute extra weight to railway connections. The reason for this
is the lower frequency and greater carrying capacity of trains, when
compared with bus connections. However, because the number of
express trains in the observed micro-regions is minimal, no weight-
ed coeflicient has been applied to train connections.
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Fig. 1 Typology of regions in terms of the availability of transport opportunities. Source: results of a cluster analysis using SPSS 12.0,
Population and Housing Census 2001 (CZSO), electronic IDOS timetable (CHAPS Brno)

The final part of the evaluation focused on changes
in the availability of public transport at the level of the
two micro-regions. In particular, developments in cen-
tral municipalities were distinguished for comparison
with developments in parts of municipalities (in all of
the evaluated years). An average value of public trans-
port availability was also calculated for “core” munici-
palities along with an average value of availability in
corresponding parts of municipalities. Both indica-
tors were calculated for a working and a weekend day
(Wednesday and Saturday). The development graphs,
therefore, present a mid-range comparison of central
municipalities and their sub-parts, in terms of the avail-
ability of public transport.

> The authors’ structural transport characteristics include the por-
tion of households equipped with one or more automobiles, the
portion of train and bus connections from the total number of avail-
able public transport connections.

6 Indicators of volume express the significance of available transport
and were calculated here as the aggregate of railway transport (the
sum of the number of local connections and three times the number
of express connections) along with the number of bus connections
(the sum of local and un-weighted, long-distance connections).
Also, an aggregate of individual automobile transport, expressed as
the sum of the number of households with one automobile and two
times the number of households with two or more automobiles, was
calculated (Marada and Kvéton 2009).

3. Typology of micro-regions in Czechia in terms
of public transport availability

As stated in the previous section, case studies were
implemented for two categorically different micro-
regions in Czechia. Marada and Kvéton (2009) carried
out a cluster analysis, from which a typology or a clas-
sification of micro-regions, in terms of transport avail-
ability and its differentiation throughout Czechia, was
created. The typology pinpoints both structural charac-
teristics,® as well as indicators of volume,® to express the
actual availability of transport opportunities. The result is
a transport-geographical classification of micro-regions,
which defines six different types. The resultant clusters
generally form connected areas and can be characterised,
in terms of transport availability, by certain unique traits.
The first cluster can be simple labelled as Bohemia’s inter-
nal periphery. The second cluster is comprised primarily
of micro-regions in the hinterland of large cities in Bohe-
mia. The third is typical for micro-regions in southern
and central Moravia. The fourth cluster is no less signifi-
cant and includes basin areas in Bohemia and Silesia. The
fifth cluster is again apparent in rural areas in Bohemia
and a unique cluster is comprised of micro-regions, which
are typical large railway centres (see Fig. 1). More detailed
characteristics of the various clusters are described in
Marada and Kvéton (2009).
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The Sedl¢any micro-region was selected as an exam-
ple of a rural micro-region that was classified into clus-
ter 2 (see Fig. 1) while Lede¢ nad Sazavou is part of
cluster 1. The rate of automobilisation in both areas is
similar (approx. 63%); however, significant differences
should be evident in the public transport services avail-
able. The share of bus transport dominates within clus-
ter 1, while railway transport is also characteristic for
cluster 2. Because our aim is to pinpoint differentiated
developments at the level of municipalities and their
parts, in light of their transport situation during the
period from 2001 to 2009, it was necessary to adapt
the selection of both micro-regions to this objective.

4. Changes in transport serviceability
in the Sedlcany micro-region

The Sedl¢any micro-region is made up of 20 munic-
ipalities, two of which have city status - Sedl¢any
(7,700 inhabitants) and Sedlec-Prcice (2900 inhabitants).
It is a typical area of the internal periphery along the
border of the Central Bohemia and Southern Bohemia
Regions, characterised by a high degree of fragmenta-
tion of municipalities — e.g. Sedlec-Préice is comprised

of 36 municipal parts. The micro-region’s territory is
transected by roadway 1/18 Ptibram - Sedl¢any - Votice
in a west-east direction, and in a north-south direction,
by roadways II/119 Dobtis - Sedl¢any, 11/120 Sedl¢any -
Sedlec-Pr¢ice and 11/105 Jilové u Prahy - Sedlca-
ny - Milevsko. The Sedl¢any - Kosova Hora segment
continuing on to Olbramovice is serviced by a regional
railway, which connects at the Olbramovice station with
the Prague - Benesov — Tébor — Ceské Budéjovice rail line.

A significant indicator, which was not specifically
quantified and which can, nonetheless, be derived from
the cartographic representations, is the situational attrac-
tiveness of each municipal part. It can be expressed, for
instance, as the distance in kilometres from Sedl¢any, but,
simultaneously, as the situation in respect to roadways,
specifically the distance to the nearest class I roadway.
Rolc (2004), for example, highlighted situational attrac-
tiveness in his analysis of transport-settlement issues in
two model territories from the Jablonec nad Nisou and
Kutna Hora districts, respectively. Such evaluation can be
carried out in this article on the basis of the cartogram
depicting the availability of public transport services (see
Fig. 2).

In terms of the transport serviceability of municipali-
ties and their parts in the Sedl¢any micro-region, changes
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Fig. 2 Index of change in public transport availability in the Sedl¢any micro-region Source: data provided by CHAPS Brno, s.r.o., own calculations
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occurred during the observed period (2001-2009) in the
volume of connections available, especially in the parts
of municipalities transected by class II roadways 119
and 105 in the Dobfti§ - Sedl¢any — Milevsko and the
Sedl¢any - Jesenice directions, respectively. In the case
of the increase in the north-south direction, this result
is influenced by the incremental discontinuation of the
Prague - Sedl¢any - Petrovice — Milevsko bus line,
the volume of which had been increased.

In addition to municipalities with increasing (roughly
30% of the municipal parts) or stagnating (40%) public
transport availability, a number of municipal parts (30%)
exist, in which no basic public transport services were
observed during the specified period. These are prima-
rily municipal parts of Sedlec-Prc¢ice, but there are also
a number of other municipal parts (see Fig. 2), in which
no public transport connections were observed in 2001
or 2009.

Territorial differences in the availability of public
transport connections in 2009 are determined by the
horizontal transport situation and the significance of
the population core settlements. The greatest volume
of public transport is evident in the central part of
Sedl¢any (127 connections, 9 of which are train), Sedlec,
Svaty Jan and other locations surrounding significant

transport flows - consider the arterial road connections
Prague - Nalzovice - Sedl¢any - Petrovic¢e — Milevsko
and Sedl¢any - Dublovice - Pribram as well as the rail-
way connection Sedl¢any — Kosova Hora - Vrchotovy
Janovice — Olbramovice. In terms of the division of
transport services by type, buses form the backbone
of transport serviceability in the region, with the excep-
tion of municipalities along railway line 223, where in
certain cases only train connections are available. An
increased transport serviceability is typical in the hin-
terland of more significant municipalities, where trans-
port lines from various directions often accumulate.
Therefore, even settlements with small populations in
the hinterland of Sedl¢any are better served by public
transport than similar-sized settlements near the bor-
ders of the micro-region.

Relatively high variability in the number of con-
nections was measured in municipalities with greater
numbers of inhabitants which were, simultaneously,
highly fragmented, wherein the part of the municipal-
ity that contained its municipal authority proved to be
best served. The greatest variability was, consequently,
recorded in Sedlec-Préice (36 municipal parts), and
then in Petrovice (18 parts), Sedl¢any (10 parts), Vojkov
(9 parts) and Svaty Jan (8 parts).
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Fig. 3 Available public transport services in the Sedl¢any micro-region in 2009. Source: data provided by CHAPS Brno, s.r.0., own calculations
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Fig. 4 Coefficient of variability in public transport availability in 2009
Note: The coefficient was calculate as the maximum “minus” the minimum value of serviceability within a municipality “divided by”
the average number of connections for all parts of the municipality. Source: data provided by CHAPS Brno, s.r.0., own calculations
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A significant difference between central and other
parts of a municipality is also evident in Graph 1, which
indicates, moreover, that the transport serviceability of
a municipal part on a working day is similar in volume to
the amount of connections in central parts of the munici-
pality on Saturday. The development trends depicted are
in line with earlier results, i.e. showing a slight increase
in the availability of connections over the entire observed
period. It is clear, therefore, that the past eight years have
seen improvement (or at least maintenance) of the trans-
port serviceability; nonetheless, spatially outlying parts of
municipalities are generally served at a minimum if at all.
The residents of such settlements are primarily depend-
ent on individual automobile transport. Developments
in the availability of public transport in municipal parts
on the weekend only confirm the already stated realities
(see e.g. Marada and Kvéton 2008), i.e. that a significant
portion of municipalities with less than 3,000 inhabit-
ants are left without any connections on weekends. The
Sedl¢any case study confirms this observation, even in
light of long-term developments.

In the context with the above-mentioned analysis of
transport services we should give some demographic
indicators for selected microregion. Transport supply
and its differentiation plays an important role especially
for students and retirees. Share of both groups is even,
and it is at about 17-18%. It is important to note that the
share of people living in parts of municipalities with less

than 100 inhabitants is almost 20%. The previous analy-
sis showed that it is very low supply of public transport
in these parts of the municipalities. Therefore people are
dependent mainly on the private car.

Tab. 1 Basic demographic and settlement indicators

average size of central part of municipality 736
:::;e%foiri\:;.bitants living in municipality parts with less 19.87%
average population size of other municipality parts 55
share of inhabitants 0-14 years old 17.23%
share of inhabitants 60+ years old 18.02%

Source: own calculation based on data from Czech statistical office

5. Changes in transport serviceability
in the Ledec nad Sazavou micro-region

In the Lede¢ nad Sézavou region, most municipali-
ties, along with their parts, saw increases in the number
of public transport connections, during the observed
period (2001-2009). The increases occurred primarily in
the western part of the territory, which contains munici-
palities with larger populations (three of the regions five
municipalities with more than 500 inhabitants; namely
Dolni Kralovice, Loket and Hnévkovice) that are situated
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near the D1 motorway. These two factors in particular,
municipal population and advantageous transport situa-
tion, play a role in the number of public transport connec-
tions in a municipality, or in its parts. The population of
a municipality, which also expresses the volume of demand
for public transport, is considered the more significant of
the two factors. The increase in the number of public trans-
port connections was also evaluated in light of the localisa-
tion of larger employers and the resultant increased level of
commuting into the municipalities, or parts of municipali-
ties, in question. This relationship, however, was not veri-
fied through our observations. Within the more populated
municipalities of the region mentioned above, central parts
of these municipalities experienced growth in the number
of public transport connections, on the one hand, as did
municipal parts with minimal amounts of inhabitants,
on the other. Increases in these municipal parts are often
caused by the allocation of one connection, which when
considered in relative values has a very high weight. Such is
the case of municipal part Lestina, within Kozlov Munici-
pality, which is located north of Lede¢ nad Sazavou.

A fifth of the parts of municipalities in the micro-
region (i.e. 17 parts) were not served by public trans-
port in 2001 or in 2009. The largest municipal part with
this problem, in terms of population, is Horni Ledec¢ in
Ledec nad Sazavou with 585 inhabitants. As is very evi-
dent from Figure 5, however, Horni Lede¢ is a very small
territory, which borders on the central part of the

municipality - Lede¢ nad Sazavou. Public transport serv-
iceability is, therefore, available from the centre of the city,
which is within walking distance for the inhabitants of
Horni Lede¢. Other municipal parts in the region, which
are not equipped with basic transport serviceability, are
parts with very low numbers of inhabitants: 25 people on
average. The only municipal part which saw an increase
in the number of public transport connections, and
which had no connections in 2001, is Dolni Rapotice in
Setéjovice Municipality, a settlement with 32 permanent
inhabitants. These particular municipal parts, however,
are inhabited by residents, who are forced to use their
own automobiles to achieve transport mobility.

In terms of the number of public transport connec-
tions in 2009, no significant disparity is evident. The
central part of Lede¢ nad Sazavou has the largest public
transport serviceability (96 connections, 21 of which are
train connections), followed by Dolni Kralovice, Loket
and Hnévkovice, as municipalities with significant
local populations. Bus connections form the backbone
of basic public transport serviceability, due to the fact
that a railway line is only accessible to the inhabitants of
five municipalities in the region. Figure 6 confirms that
most public transport connections are tied to the most
populated municipalities, or their parts, and to those
municipal parts, which are located on or near a class II
or higher roadway, or near a railway line. The transport
situation of a municipality or its part, therefore, plays
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Fig. 6 Available public transport services in the Lede¢ nad Sdzavou micro-region in 2009. Source: data provided by CHAPS Brno, s.r.o., own

calculations
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Legend:
Coefficient of variability of number
of transport links
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Fig. 7 Coefficient of variability in public transport availability in 2009
Note: The coefficient was calculate as the maximum “minus” the minimum value of serviceability within a municipality “divided by” the
average number of connections for all parts of the municipality. Source: data provided by CHAPS Brno, s.r.o., own calculations
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Graph 2 A comparison of developments in transport serviceability in municipalities and their parts in the Lede¢ nad Sdzavou micro-region
from 2001 to 2009
Source: data provided by CHAPS Brno, s.r.o., own calculations
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a significant role in securing the transport serviceability
of the area.

When observing variability in the number of connec-
tions within the various municipalities, a trend similar to
observations from the Sedl¢any micro-region became evi-
dent. The coefficient of variability increases along with the
population of a municipality and with its division into mul-
tiple parts. The greatest variability, therefore, was recorded
in the case of Lede¢ nad Sazavou (6,127 inhabitants live in
7 municipal parts) and Dolni Kralovice (905 permanent
inhabitants in 6 municipal parts).

The lower average availability of connections in parts of
municipalities, in contrast with municipalities that house
a municipal authority, is also evident from Graph 2, which
portrays this difference over time (2001-2009). A significant
difference in transport serviceability can also be observed
between working days and weekends, when the availability
of connections is minimal. In spite of the slight decrease
in the average availability of transport connections in 2007,
the overall stability of transport serviceability in the model
territory can be confirmed. A key question for the future,
however, remains the provision of access to spatially remote
parts of municipalities, whose inhabitants are, at present,
solely dependent on personal automobile transport. It is
clear that such areas are characterised by very irregular
demand for public transport, which complicates the poten-
tial intensity and temporal distribution of connections, not
to mention their profitability or utilisation. The question
of financing additional transport serviceability, meaning
beyond the extent of basic transport serviceability, falls
under the competencies of the municipality, in which the
settlement in question is located. In the extremely sparsely
populated areas of certain states in Western Europe (Great
Britain, Germany), this problem is resolved by utilising
alternative methods for ensuring transport serviceability.

It is necessary to add basic demographic and set-
tlement indicators, as in previous microregions. Share
of population 60+ years old (19.82%) and the students
(15.61%) shows the main groups of the population for
whom public transport has especially social significance.
Just such people are not often able to drive a car and
they are dependent on supply of public transport. It is
important to note that in municipalities and their parts
up to 100 inhabitants live 15% of the population in micro-
region. The lowest supply of public transport was identi-
fied just in these parts of the municipalities.

Tab. 2 Basic demographic and settlement indicators

average size of central part of municipality 426
:::;e1%f()iri1:;.bitants living in municipality parts with less 15.23%
average population size of other municipality parts 61
share of inhabitants 0-14 years old 15.61%
share of inhabitants 60+ years old 19.82%

Source: own calculation based on data from Czech statistical office

6. Conclusions

The purpose of this article was to evaluate differenti-
ated developments in the availability of public transport
at the level of municipalities and their parts and to ana-
lyse the transport possibilities of residents in the selected
micro-regions of Sedl¢any and Ledec¢ nad Sazavou. The
basic spatial distribution and differences in transport
circumstances, viewed at the municipality level, brought
interesting results, which should be subject to further
research.

On the basis of the resultant evaluation of the state
and development of transport serviceability in both of
the correlated micro-regions, it is possible to characterise
certain common, or divergent, characteristics. At a gener-
al level, it can be stated that the availability of connections
in municipalities and municipal parts increased slightly
or remained stable, from 2001 to 2009. This availability is
influenced primarily by the population of a municipality
and its position in the transport network. It is typical for
these rural micro-regions that, in terms of the division of
transport by mode, bus transport comprises the backbone
of the service network, while railway connections directly
impact the “modal split” only in a few small municipali-
ties located along a railway line. In addition, bus connec-
tions are often more demand driven in nature (they adapt
to accommodate rush hour cycles - commute to school
at 8:00, to work at 6:00, from work after 14:00, etc.). In
contrast, the development of regional railway transport is
oriented at accommodating the interval system of long-
distance transport, i.e. regularly repeating departures
throughout the civic day, wherein the various slow trains
“connect” with express trains, which are operated at regu-
lar intervals.

The most significant differences in the availability of
connections within the respective micro-regions are most
clearly evident in municipalities with important central
parts (Sedlec, Sedl¢any and Lede¢ nad Sazavou), which
concentrate service activities and which are also com-
prised of a high number of subordinate municipal parts.
However, a noticeable difference exists between the aver-
age number of connections in central parts of municipali-
ties and in other municipal parts. On a working day, this
difference is more significant in the case of the Sedl¢any
micro-region (35 connections : 7 connections) than it is
in the case of the hinterland of the Lede¢ nad Sazavou
area (24 : 10). This situation is influenced primarily by
the much greater fragmentation of municipalities in the
Sedl¢any area as opposed to the Ledeé region, where
the settlement structure is more favourable, in terms of
transport serviceability.

In general, the claim can be made that a higher
degree of fragmentation of the settlement system nega-
tively impacts the provision of transport serviceability by
means of public transport. It is, therefore, clear that, at
the level of municipal parts, the exclusion of residents,
caused by a lack of access to public transport, can be
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observed. The high degree of fragmentation in the settle-
ment system (especially in Bohemia) is a result of histori-
cal factors and no significant changes can be expected in
the near future. Reductions to bus and railway connec-
tions were unavoidable, in light of general decreases in
economically non-profitable transport routes; however,
the consequences of such measures lead to serious social
problems in rural municipalities, including the possible
“social exclusion” of residents. Possible solutions for the
transport of residents in problematic settlements include
alternative methods of securing transport serviceability
(“on-call buses”, mini-buses, etc.). Institutional aid from
a supra-municipality level in securing, at least, minimal
operations of transport serviceability are a necessity in
such cases.

The transport serviceability and its development over
time was evaluated in this article with examples from
the selected case studies. Analyses have provided inter-
esting results, which raise a number of research ques-
tions. In terms of possible generalizations it is of course
more inspiration than answers on how selecting types
are internally homogeneous. The significant differentia-
tion of transport supply in central parts of municipalities
and other parts may be accepted as a generally valid. In
future research, the application of a similar methodology
to additional types of micro-regions would be beneficial,
as would the expansion of such evaluation to include
demographic indicators for municipal parts and analysis
of actual transport flows in a micro-region. In terms of
the provision of high-quality connections, a qualitative
approach can also be suggested as a means of exploring
relationships and determining factors concerning the
transport serviceability of model regions.
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RESUME

Vyvoj dopravni obsluznosti vefejnou dopravou na piikladu typové
odlisnych mikroregionti

Clanek se na modelovych piipadech dvou vybranych mikrore-
giont zabyva problematikou prostorové (dopravni) exkluze. Jeho
cilem bylo zachytit diferencovany vyvoj nabidky dopravni obsluz-
nosti na drovni obci a jejich ¢asti s ohledem na jejich dopravni polo-
hu v letech 2001-2009 ve vybranych modelovych mikroregionech.
V souvislosti se stanovenym cilem byly pfedpokladany vyznamné
rozdily v nabidce spoju vefejné dopravy v zavislosti na poloze vici
hlavnimu mikorregiondlnimu stedisku a sou¢asné byla o¢ekavana
znac¢na variabilita nabidky v souvislosti s dopravni polohou, tedy
lokalizace obce resp. jeji ¢asti na prislusném typu komunikace.

Vybrané mikroregiony byly vymezeny v ramci socialnégeogra-
fické regionalizace v Cesku na zdkladé prevazujiciho sméru pra-
covni vyjizdky (viz Hampl 2005). Konkrétni vybér mikroregiond je
zalozen na vytvorené typologii mikroregiond v Cesku, kterou zpra-
covali Marada a Kvéton (2009) na zakladé clusterové analyzy veli-
kostné vyznamovych a strukturalnich charakteristik vyjadtujicich
nabidku dopravnich moznosti ve viech mikroregionech v Cesku.

Pro hodnoceni dopravni obsluznosti byly vybrany dva typové
odli$né mikroregiony - Sedl¢any a Lede¢ nad Sazavou. Jedna se
o periferni venkovské regiony vykazujici rozdilné charakteristiky
dopravni obsluznosti. Sledovanou urovni se staly jednotlivé ¢asti

obci ve vymezenych mikroregionech. Doposud se vétsina doprav-
négeografickych analyz zamérfujicich se na hodnoceni dopravni
nabidky soustfedila na uroven obci. Nicméné napt. Kvéton (2006)
poukazal na vyznamné diferenciace dopravni obsluznosti uvnitt
jednotlivych obci a jejich ¢asti. Z toho diavodu bylo pristoupeno

Data o nabidce dopravnich spojeni byla ziskdna ze spole¢nosti
CHAPS Brno, s.r.o., ktera spravuje elektronické jizdni rady v Ces-
ku. Na tomto mist¢ je nezbytné zdliraznit, Ze se podafilo ziskat data
vyjadfujici nabidku vefejné dopravy v jednotlivych referen¢nich
letech (2001, 2003, 2005, 2007 a 2009), kterd umoznila hodnotit
zmény ve vyvoji dopravni obsluznosti na urovni ¢asti obci.

Ze ziskanych dat byl vypocitan index zmény mezi lety 2001
az 2009 z hlediska nabidky verejné dopravy. V dal$im kroku byl
vytvoren koeficient variability vztahujici se k dopravni obsluznosti
v jednotlivych ¢astech obci. Vysledné hodnoty vypocitanych koe-
ficientt byly graficky vyjadfeny v mapé a umoziuji identifikovat
hlavni diferenciace mezi obcemi. V posledni ¢asti hodnoceni byly
sledovany zmény nabidky dopravy na trovni obou mikroregiond,
ale zvlast byl rozlien vyvoj v centralnich obcich a komparovan
s vyvojem v ¢astech obci (ve v§ech hodnocenych letech).

V obecné roviné lze uvést, ze nabidka spojeni v obcich i obec-
nich ¢astech zpravidla mirné rostla ¢i stagnovala. Jeji rozsah byl
pritom ovlivnén predevs$im populaéni velikosti obce a jejim posta-
venim v dopravni siti. Pro tyto venkovské mikroregiony je typic-
ké, ze paterni systém obsluhy vykonava v ramci délby prepravni
prace autobusovéd doprava, kdezto Zelezni¢ni spojeni bezprostied-
né ovliviiuje ,modal split“ pouze v nékolika malo obcich lokalizo-
vanych na Zelezni¢ni trati. K tomu mé ¢asto autobusové spojeni
vice poptavkovy charakter (pfizptisobuje se prepravnim $pickam -
dojizdka do $koly na 8:00, do prace na 6:00, z prace po 14:00 atd.),
naopak vyvoj regionalni Zelezni¢ni dopravy smétuje vzhledem
k vzdjemnému propojeni s dalkovou dopravou k intervalovému
systému, tj. pravidelné se opakujici odjezdy po dobu ob¢anského
dne, kdy jednotlivé osobni vlaky ,napajeji“ rychlikové vlaky jiz
v soucasnosti vedené v pravidelnych intervalech.

Celkové je mozné konstatovat, Ze vys$si fragmentace sidelntho
systému negativné ovliviiuje zajisténi dopravni obsluznosti vefejnou
dopravou. Je tedy zfejmé, Ze na trovni ¢asti obci dochdzi k exkluzi
obyvatel, ktera je zptisobena nedostupnosti verejné dopravy. Vysoka
roztiisténost sidelniho systému (zejména v Cechach) je dana his-
torickym vyvojem a nelze o¢ekdvat podstatnou zménu v nejblizsi
budoucnosti. Omezeni autobusovych i Zelezni¢nich spojii v kontex-
tu celkové redukce ekonomicky nerentabilnich linek bylo z pohle-
du dopravce nezbytné, nicméné dopady takového opatteni s sebou
»socidlni exkluze“ obyvatel. Mozné feSeni prepravy obyvatel v pro-
blémovych sidlech mohou pfinést alternativni zplisoby zajisténi
dopravni obsluznosti (,autobusy na zavolani®, mini-busy aj.).
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EVALUATION OF COMPETITIVENESS OF RAIL
TRANSPORT ON EXAMPLE OF CONNECTION
AMONG REGIONAL CAPITALS IN CZECHIA 2

Jakub Chmelik, Viktor Kv é&ton, Miroslav Marada?®

Introduction

The issue of evaluation of transport contacts amsetfjement centres is one of the
main fields of transportation-geographic researbitvis closely related to the study of
spatial interaction of centres and origins of whiatm be traced back to the quantitative
revolution period, i.e. the 1960s. The term spatitdraction 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) saygiapateractions 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 legitimate to first closely discuss the
factor of distance which makes their accessibagier or more difficult. A number of
"standard" models that make use of the conceptistante-decay deal with the
increasing intensity of transport relations withrciasing distance between settlement
centres (see e.g. Haggett, 2001). In geographys itnost common to represent
accessibility in kilometres or minutes (the so edltime accessibility). The issue of
changes in accessibility (especially time accel#sipi and their cartographic
representation is a traditional research topic setbpy transportation geographers. For
example Novy (1904) created a map of time accdigibif Prague from Bohemia by
rail, with the use of the isochrone method. Cutyerit is more common to use the
method of shrinking maps, which is based on isawdso(e.g. Horner, 2000). The
deformation of space by time accessibility and féeedint form of its representation is
demonstrated by S. Kraft (2008) with the examplettf South Bohemian region,
S. Kraft and M. Vatura (2009) use the examples of accessibility ofj@edrom micro-
regional centres in Czechia. D. Seidenglanz (20@Bo deals with transport

' The paper was written as part of research praédhe Grant Agency of the Academy of
Sciences of the Czech Republic No. KJB301110801. atithors would like to express their
thanks for this support.

2 The paper based on contribution presented at thiksivop — Semirfarelé 2009 (see references
— Chmelik, Ketor, Marada, 2009).

3 Department of Social Geography and Regional Deweéop, Faculty of Science, Charles
University in Prague, Albertov 6, 128 43 Praha 2mal: chmelikl@natur.cuni.cz,

kvetonl@natur.cuni.cz, marada@natur.cuni.cz
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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 pndy) 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
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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 differefadween 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 (iagtto 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,thtee 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 betweenttiiked 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 Modgraction
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.

9



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 connectiohs 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 edte. 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 emse deviation from the tendencies is
the greatest. The selection was influenced by s¢wvether 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 mgtaammection 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 typtaalgential 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 infkeed primarily by the Prague
metropolitan area. At the same time, the relatilely value of model interaction shows
insufficient level of time accessibility in thislagion.

Table 2: Relations with the highest indicator value

Posm(_)n Supply of connections Real demand Model interaction
of relation
1. PR-PA 1000 PR-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-0Ss 693 PR-CB 561 PR-UL 793
5 PA-OL 682 PR-OL 492 PR-BR 502

15



6. PR-HK 670 PR-PL 484 PR-HK 492
7. PR-OL 670 PR-HK 482| OL-0OS 485
8 UL-PA 648 PR-0OS 44% PR-0S 302
9. PR-UL 614 BR-0OS 388 OL-ZL 214
10. PR-BR 602 BR-OL 261| BR-0OS 207
11. PA-OS 489 OL-0OS 227 BR-OL 185
12. UL-OL 455 PR-BR 223 PR-LI 178
13. HK-OL 455| CB-PL 169 PR-OL 175
14. PR-OS 443 OL-ZL 165| PR-CB 155
15. PA-BR 443 PR-ZL 125 ZL-0S 151
16. PR-PL 432 PA-BR 98 PA-BR 128
17. BR-OL 420 HK-BR 83| BR-ZL 114
18. PL-PA 409 ZL-0OS 80, PR-JI 96
19. PA-ZL 398 CB-BR 62| PR-ZL 74
20. ZL-0S 386 PA-OL 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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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&etsupply 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.
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ASSESSMENT OF THE IMPACT OF A NEW MOTORWAY
CONNECTION ON THE SPATIAL DISTRIBUTION
AND INTENSITY OF TRAFFIC FLOWS: A CASE STUDY
OF THE D47 MOTORWAY, CZECH REPUBLIC

Jakub CHMELIK, Miroslav MARADA

Abstract

Assessing changes in the spatial distribution and intensity of traffic flow patterns, considered one of
the main direct influences of the construction of transport infrastructure, is discussed in this paper. The
central element of the research is a case study assessing such changes in connection with the opening of
the D47 motorway in its Lipnik nad Be¢vou-Ostrava section. The aim of the study is a comparison of traffic
conditions before and after the opening of the motorway. The real data on the traffic load of the motorway
sections are compared with the official and our own forecast, which is based on applying a basic form of the
gravity model for the given area. The results of the analysis confirmed intuitive assumptions about changes
in the spatial redistribution of traffic flows.

Shrnuti

ev s

Hodnoceni vlivu nového ddlni¢niho spojeni na prostorovou distribuci a intenzitu
prepravnich proudii: priklad ddinice D47

Prispévek je zaméren na problematiku hodnoceni zmén prostorové distribuce a intenzity prepravnich vztahi,
které jsou povaZovdny za jeden z hlavnich primych vlivii vystavby dopravni infrastruktury. Jdadro prispévku
predstavuje konkréini pripad hodnoceni zmén v souvislosti se zprovoznénim ddlnice D47 v tiseku Lipnik nad
Bedvou-Ostrava. Cilem je predev§im srovndni dopravnich pomérii v oblasti pred a po zprovoznéni ddlnice.
Redlnd data o zatiZzeni ddlni¢nich usekii jsou komparovdna s oficidlni a vlastni prognézou, kterd je zaloZena na
aplikaci zdkladniho tvaru gravitaéniho modelu v oblasti. Vysledky analyzy potvrdily intuitivni predpoklady o
zméndch v prostorové redistribuct prepravnich proudi.

Key words: impacts of transport infrastructure (motorways); assessment and prediction of changes in traffic

flows; gravity model; motorway D47; Ostrava region; Czech Republic

1. Introduction

The issue of the impact of new high-speed transport
infrastructure is a widely discussed topic in fields
studying various aspects of transport, mainly due to the
existence of numerous and often very different viewpoints
(economic, technical, environmental, political). Transport
infrastructure is often considered one of the main factors in
the competitiveness of national and regional economies, and
the importance of the influence of transport infrastructure on
regional development is not only frequently pointed out, but
also often understood in divergent manners. In some cases,
infrastructure is seen as a catalyst for economic development,
while other authors perceive it only as one of many
conditions necessary for development (e.g. Rephann, 1993;
Bruinsma and Rietveldt, 1998). The impacts of a motorway
on regional economic development are usually classified
as indirect impacts of transport infrastructure (Bruinsma
and Rietveld, 1998; Banister, Berechman, 2001; Jeidbek,
Marada, 2003; Marada et al., 2010), including the influence
of the motorway on the business environment, emergence
of new companies, the labour market, land price, and on the
overall image of a region. Assessing these factors, however,
is very difficult and sometimes almost speculative, since it is
not always possible to connect objectively certain changes of
one factor with a change in transport infrastructure, or to

define its weight precisely. In this regard, it is much easier
to assess the direct impacts of transport infrastructure,
which are connected mainly to real changes in the transport
accessibility of certain points and often also to changes in
the spatial distribution and intensity of traffic relations in a
given area. The interconnectedness and causality of all direct
and indirect impacts is beyond doubt.

Prior to assessing the impacts of a concrete transport
infrastructure, it is necessary to evaluate responsibly the
actual utility of a given construction from the point of
view of the technical design and layout in the area, which
have to provide the desired connection effectively. Western
European countries with developed infrastructure planning
have long-term experience with using comprehensive
methodological procedures for the assessment of transport
projects and actual impacts (e.g. Vickerman, 2000; Hayashi,
Morisugi, 2000; Bruinsma and Rietveld, 1998; Lehovec
et al., 2003), but their application is also problematic due to
the difficult and often subjective translation of certain factors
into financial figures. It can be assumed that immediately
after the fall of the Iron Curtain in 1989, such mechanisms
were not taken into account in the Czech Republic, which
is why some projects were designed in a dubious way, as
is evident in those in which construction continues in the
third millennium. In this regard, it is possible to notice a
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change after the accession of the Czech Republic to the
European Union (hereinafter EU), which co-finances large
capital-intensive infrastructure projects from the EU
budget, producing, however, more stringent requirements
for proving the utility of the construction with respect to all-
society impacts. It is to be noted, however, that the inclusion
of specific structures for financing from the EU budget is
fully within the competence of national states, which does
not always guarantee that truly important projects are
supported, since other factors and mechanisms undoubtedly
play a role, too. Moreover, it is important to note that in
Western Europe, results of the assessment of transport
infrastructure economic impact often do not correspond to
political preferences (Bruinsma, Rietveld, 1998).

One of the frequently discussed structures built in the
Czech Republic in the last 15 years was the D47 motorway
(asection of the D1 motorway), connecting the Ostrava region
to motorway networks of the Czech Republic and hence also
to the trans-European transport network (TEN-T). This
area of north-eastern Moravia and Silesia had a relatively
high quality post-war road network connecting the centres
of the region to serve the needs of local heavy industries.
The problem, however, was the insufficient connectedness to
supra-regional and international networks, which was further
compounded by the dissolution of Czechoslovakia in 1993,
when the Ostrava region became the most geographically
remote region from the capital (e.g. Suchacek, 2005;
Kuta, 2000). An effective solution for connecting to the
Ostrava region was the D47 motorway (together with
the R48! expressway), but its construction was perpetually
postponed and became a widely-discussed topic in the region
among the general public, as well as political and economic
leaders (Jurecka, 2003; Schejbalova, Teperova, 1999).
This was mostly due to the fact that the existence of the
motorway was seen as one of the requirements for the
economic revitalisation of the region (e.g. Jurecka, 2003;
Zahradnik, 2003; Bauerova and Ramik, 2004a, 2004b;
Suchécek, 2005), which faced serious structural problems
due to its one-sided economic base. Suchacek (2005, p. 106)
directly states that the issue of the D47 “has become during
the course of the years a certain symbol of the economic,
institutional and psychological circumstances of the Ostrava
region restructuring...” (translation from Czech).

In connection with the D47 motorway, there was also a
much discussed question of whether it was necessary for
the route to run directly through the city of Ostrava, as
was planned since the 1960s in government documents
concerning the development of transport networks
in the Czech Republic (Prasil, 2007). A number of
environmental groups, in particular, voiced the opinion that
the D47 motorway in the Bélotin-Ostrava-Czech-Polish state
border section was not justified because it was duplicated by
the R48 expressway, and that it would be possible to connect
the Ostrava region by modernising the /58 Ptibor-Ostrava
road or the R56 Frydek-Mistek-Ostrava expressway. In that
case, the transit traffic to Poland would be realised over
the already-existing Cesky Té&sin-Chot&buz route. This
opinion was opposed, for example by Rehdk (2004), who
applied gravity modelling for simulating traffic relationships
between the Czech Republic and its neighbouring states.
Based on his results, he stated that the international
connection between the Czech Republic and Poland via

Ostrava would be significantly stronger than the preferred
connection through Cesky Tésin, and that the modernisation
of the /48 road would not meet the purpose. The question
of the construction of the D47 over the R48, favoured in
the past, was also addressed by the Czech Supreme Audit
Office (hereinafter SAO), which investigated whether the
preference for the D47 was based on objective circumstances.
SAO came to the conclusion that no assessment of either
project had been made in which the Czech Ministry of
Transport and the Road and Motorway Directorate of the
Czech Republic (hereinafter RMD) identified and quantified
the socio-economic benefits, and justified prioritising
the D47 project (Auditing Action 04/25, SAO Bulletin, 2005).
The absence of any studies demonstrating the effectiveness
and societal benefits of the D47 was confirmed by the RMD
from the authors’ questions.

At present, the D47 is already open and it is therefore
possible to evaluate its impacts, at least partially. The authors
do not aim to evaluate the much-debated indirect impacts of
the D47 on the economic development of the Ostrava region,
which are moreover difficult to identify given the short
period of time the motorway has been open. The degree of
the motorway influence on the monitored indicators and
their selection remains debatable. Rather, this paper focuses
on a basic assessment of changes in the spatial distribution
and intensity of traffic flow, which are considered some
of the main direct influences of transport infrastructure
construction, especially new motorways. In general, the
objective of this paper is to describe basic possibilities for
assessing the direct impact of motorways on transport
interaction in the given area, as well as their forecasts, which
is important for evaluating the utility and efficiency of the
infrastructure. A brief comparison is made of these factors
in the Czech Republic and in Western Europe. The core of
this research is a case study for assessing changes in the
spatial distribution of traffic flows intensity brought about
by the opening of the D47 motorway. The primary goal is to
compare traffic conditions before and after the opening of
the highway, based on data from the national traffic censuses
in 2000, 2005 and 2010 (National Traffic Census [hereinafter
NTC], 2000, 2005, 2010). Real data on the traffic load of
motorway sections will be compared to the forecast made by
the investor (D47 Project Information, RMD, 2012), and to
our own projections based on an applied basic form of the
gravity model (Chmelik, 2008).

Another partial goal is to assess the use of typical
geographic applications for this type of analysis. It is by
comparing real and forecasted data that we can identify the
main drawbacks of approaches based on modelling, which
cannot always anticipate the real impact precisely. In this
context, it is of course important to note that since the D47
was not connected by motorway to the Polish A1l motorway
at the time of the last census (NTC, 2010)?, it can be assumed
that any prediction will be partially distorted and will not
correspond to the foreseeable situation. This is because the
north-south transit road traffic, which is included in the
prediction for the motorway, was at that time still routed
through the original Cesky Tésin-Chotébuz vein. This fact,
though, can also be considered an advantage in a certain
sense, as this situation allows for the identification of the
real transport potential of the Ostrava region in a narrower
definition, i.e. regional centres for which the motorway is

! The expressway in the Bélotin-Novy Jiéin—Frydek-Mistek—éesky Tésin-Czech-Polish state border section.

2 The Czech D47 was connected to the Polish Al in 2012 for passenger cars, and in 2014 also for heavy goods vehicles.
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already useful to save time. In addition, this situation allows
for the elimination of one of the methodological problems,
namely the lack of information on the ratio of transit
traffic flows to the overall traffic load, which represents a
significant part of the actual as well as predicted traffic flow
in a number of motorway sections.

Analogically to the identification of the indirect impact of
the D47 motorway on the development of the Ostrava region,
this research does not cover in detail the above-mentioned
issue of the utility of the new motorway connection with
Ostrava, as this issue requires a more complex assessment
beyond the scope of the work. Therefore, arguments for
the necessity of construction are described only briefly
from other studies. At the same time, however, the authors
believe that in comparison with other projects in the Czech
Republic, the D47 motorway, which connects to the second
largest agglomeration of the Czech Republic, is far more
significant and its existence is rational. On the other hand,
it is to be noted that the present value of the intensity of
traffic on the D47 route, and even in the six-lane Lipnik
nad Beévou-Bélotin® section carrying all north-south
transport, is a cause for reflection. It should be emphasized
once again, however, that this situation can be connected to
the incomplete transit functionality of the motorway at the
time of the study.

2. Assessing direct impacts of motorways
on transport relations

The issue of identifying and evaluating the direct impact
of linear transport infrastructure is addressed relatively
often and not only as a part of transport-geographical
research. This is mostly due to the influence of the time-
space convergence of centres. This convergence is connected
to a lower resistance to travel, which is caused both by a
decrease in the time needed for reaching a certain point
due to new and usually high-speed infrastructure, and by a
decrease in transportation costs (Gutierrez, Urbano, 1996;
Vickerman et al., 1999; Rietveld, Vickerman, 2004; Preston,
O’Connor, 2008).

For expressing potential spatial impacts of the new
transport infrastructure on the pattern of traffic flow
intensity, it is possible to use the concept of generative
and distributive effects* (for more details, see Rietveld,
Bruinsma, 1998), which was primarily applied to identify
changes in the localisation of economic activities. The
generative effect instigates completely new activities, which
analogically mean generating new traffic as to the direct
impact of motorways. This effect is directly related to the
decrease in the time needed for travel and the consequent
new possibilities for each of the newly-connected points and
positive stimulation of the mobility of persons and goods,
coupled with growing employment opportunities and new
types of activities. In terms of indirect impacts, though,
the aspects of improved mutual accessibility do not often
bring only positive effects, since a good quality connection
can increase competitive pressure on the local market
in the newly-connected area and gradually “drain” the

activities from the weaker region (Jetabek, Marada, 2003).
The distributive effect causes only a shift of the traffic,
usually in favour of the new motorway, which has a positive
influence on regional centres previously overburdened by
transit traffic.

In this context, it is possible to say that as to significant
projects, only those with a strategic potential for the
generative effect should be considered, while in the case of
a need for improving a current unsuitable traffic situation,
it is more efficient to seek a solution by means of traffic
redistribution. Such a polarized division is hardly ever the
case, however, and it can be assumed that the structure of
traffic intensity in the new sections is at all times partly
caused by the generative effect (new traffic participants)
and partly by traffic shifted from other roads which are less
convenient than the new connection. The assumption of a
shift of some of the traffic flows to the new connection closely
relates to the so-called intervening opportunity, which had
been stated as a part of spatial interaction theory by Ullman
(Ullman, 1956, cited in Rodrigue et al., 2006). From the
methodological point of view, distinguishing the effects
(generative or distributive) remains problematic, as it is
limited by the nature of the databases and by the methods.
This happens not only when assessing the indirect impacts
(such as motivation and preference of a certain location for
economic activities), but especially in assessing the impacts
of a specific transport infrastructure project on traffic
relations in the area.

Data on individual car traffic, which generates most of the
interactions on the road network with regard to passenger
transport, are rather limited. The main and often the only
commonly available data on individual car traffic are traffic
intensities on individual counting sections in which the
vehicles are counted. In the Czech Republic, this information
is provided by the RMD, which conducts a national traffic
census every five years, in which information can be found
on the traffic intensity according to different vehicle types
(cars, trucks, motorcycles, buses) on Czech roads and
motorways. Information on the sections of motorways and
expressways with automated traffic counters is provided
in a shorter interval of time. The value of the traffic load
on a given section is in principal the aggregated result of
the behaviour of all traffic participants, who make their
decisions about where to travel according to their personal
needs (Brihova-Foltynova et al., 2008), while the beginning,
aim, frequency or purpose of their journey is not known.

When identifying the influence of a new connection, the
most limiting absence of information is seen in the aim of the
journey (i.e. the structure of traffic intensity on a given section
according to the beginning and the end of the journey), with
which it would be possible to find out concrete volumes of
the redistributed traffic. Data on the direction relationships,
including the prediction of their change caused by changes
in the network, are usually replaced by estimates based on
both basic gravity models (Rehak, 1997, 2004; Halas, 2005;
Kraft, Blazek, 2012) and transport models generated by
specialized software. The gravity model is one of the most
used tools in traditional transport geography research. The

3 According to the RMD, the large-scale six-lane design was adopted because of the junction with the D1 motorway (to Pi-erov) and
the R35 expressway (to Olomouc) on one side, and the D47 motorway (to Ostrava) and the R48 expressway (to Novy Ji¢in) on
the other side. At the same time, the study for RMD (ADIAS, 2001) states that in this section the motorway has a significant

extra capacity.

4 In traffic engineering disciplines, “induced transport” (generative effects) and “shifted transport” (distributive effects) are

commonly used, referring essentially to these effects.
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quite simple use for assessing changes in spatial interactions
in the transport network (e.g. building a new highway) is the
main advantage of this model. In the Czech Republic, studies
by Rehék (1992, 1997, 2004) are well recognised using the
planned road system based on various types of gravity model.
In international research, the gravity model is still used
namely for basic travel demand estimates, for example in the
field of the airline traffic volume estimation (e.g. Grosche
et al., 2007; Matsumoto, 2007).

In the Czech Republic, the prediction of traffic intensity is
formally bound by technical conditions. From these technical
conditions, the prediction is made either by way of a growth
coefficient assuming stable development of intensity on
the roads of the same class, or by a mathematical model
of the traffic flow on a network, which takes into account
factors causing unstable development of transport relations
(Bartos et al., 2010). In the case of an existing transport
connection, the beginning and the end of the journey can
also be identified by simple analytical methods, such as the
frequently-used transport divide method (Htrsky, 1978;
Marada, 2008; currently Kraft et al., 2014). According to
this method, a corresponding value of traffic intensity is
assigned to each of the sections connecting the regional
centres. In all cases, the data of course refer to the number
of vehicles and not to the number of passengers, which
usually complicates a comparison with, for example, data
on the number of persons using a specific mode of public
transport. In connection with the above facts, a question
remains whether detailed data on the direction of individual
transport passenger mobility are necessary, considering
the high financial cost for the technical and organisational
aspects of their collection, or whether the models give us
satisfactory results. They should at least identify a basic
structure of the directions for a given section, capture the
major trends and predict the order of spatial impacts on the
network, usually based on changes in the time required to
reach a certain destination.

High quality information on current and expected traffic
flows should be one of the main inputs in the process of
assessing the priorities of needs when evaluating transport
infrastructure construction, since it is evident that the
transport needs of people generate a justified demand
for improving the transport situation. In countries with
developed transport infrastructure, the main method applied
for assessing transport infrastructure building projects has
for a number of decades been cost-benefit analysis (further
CBA), which is often combined with a multi-criteria analysis
comparing multiple projects (see the overviews in Hayashi,
Morisugi, 2000; Quinet, 2000; Morisugi, 2000; Lee Jr., 2000;
Gihnemann et al.,, 2012). The criterion capturing best
the direct impacts of a project is economy of time, which
is often one of the most important indicators. In the UK,
for instance, it is considered the main criterion, together
with the reduction of traffic accidents (Vickerman, 2000).
Frequently connected to the criterion of time economy is
a necessary forecast of transport demand, which is usually
based on national transport models in which the impact
of a new project on the current intensity distribution is
simulated according to changes in the required inputs.
The prediction is closely connected to the indicator of
time value for different categories of passengers. This
indicator is important for assessing economic impacts and
for expressing time economy in financial figures - the time
value based on qualitative survey research (Hayashi and
Morisugi, 2000). A practical example of the combination of
cost-benefit analysis and multi-criteria analysis, including

the ranking of individual projects, can be found, for example,
in Guhnemann et al. (2012).

In the Czech Republic, the situation is somewhat
different because the hierarchy of priorities of high-capacity
road infrastructure construction was never a long-term
conceptual solution, from the point of view of investment
benefits. In this regard, reference can be made to the
SAQ’s audit conclusions, which state that the Ministry of
Transport, being the public administrative body responsible
for formulating transport policy, did not assess the societal
benefits of any of the high-capacity road infrastructure
projects described in the concept paper, Proposal for
Development of Transport Networks in the Czech Republic
until 2010. According to the SAO investigation, the only
criterion for the inclusion of a project was the value of
traffic load on roads operating in the route of the planned
motorway or expressway, without stating any priority
for projects in terms of strategic goals. Also taken into
account were projects, which had been prepared in the past
(Control Action 02/10, SAO Bulletin, 2003). The lack of
methodology for assessing transport infrastructure project
benefits is pointed out by Viturka et al. (2012), where it is
also mentioned that the current regime gives preference to
the factor of zoning preparedness (as well as negotiability at
consulting points) over society-wide benefits. The authors
offer their own ranking of significant projects based on
the chosen utility assessment methodology. Among other
events, in response to criticism by SAO, civic initiatives
and the European Commission, the Ministry of Transport
began in 2011 to develop a project called “Transport Sector
Strategy, 2"¢ Phase”, which states individual priorities in
transport infrastructure construction to be co-financed by
EU (in more detail see www.dopravnistrategie.cz).

Within the procedures of project assessment, the first
step was to construct a transport model of the Czech
Republic which takes into account current conditions and
limits, and, based on the scenarios for the development of
each model, components predictions were made for the
years 2020 and 2050. The analytical part, in which the
transport demand and its expected development should
primarily be identified, is the basis for the designing
part, in which the priorities for transport infrastructure
construction in the Czech Republic are stated, and multi-
criteria evaluation is applied. The results confirmed intuitive
premises: the greatest number of points were given to the
missing part of the R1 Prague ring between Béchovice and
the D1 motorway, followed by the section of the D1 between
Rikovice and Pferov, and the missing sections of the R35
expressway (see more details in Vachtl et al., 2013).

3. Assessing traffic intensity changes in the
affected area: Case study - D47 motorway

For the assessment of changes in traffic intensities in the
area affected by the opening of the D47, the data from the
traffic census on Czech motorways and roads were used. The
census is conducted by RMD every five years. The required
time series were obtained by using data from 2000, 2005
and 2010 (NTC, 2000, 2005, 2010), bearing in mind, though,
that the 2010 data do not necessarily reflect the change in
route selection preference of all potential D47 users, since
the service was limited in part of the year 2010, and also
due to the then-ongoing process of “acclimation” to the
new alternative. From this point of view, it will be results
obtained in 2015 that will be significant, as at that time
the route preferences will be stabilized. The data used
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were the basic data showing the annual average of daily
traffic (AADT) indicating the number of passenger vehicles
in 24 hours on a given section®. The methodological approach
first involved the definition of the affected road network
(see Fig. 1), in which traffic conditions could be influenced
by changes in route preference connected to the opening of
the motorway. The monitored network was subsequently
divided into sections (edges between major centres or
nodes), for which relevant values of traffic intensity were
defined based on the traffic census data. The procedure

4/2014, Vol. 22

consisted in finding the point of the lowest traffic intensity
between two centres or nodes, i.e. finding a section in rural
areas with the lowest traffic load. These least-frequented
sections between centres should theoretically best reflect
the real contact between them, since it can be postulated
that this eliminates the traffic relations connected to
reaching facilities, which are more influenced by regular
short-distance travelling (e.g. more intensive contacts are to
be identified at counting points located between the centre
of a town and its surrounding area).
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Fig. 1: Determination of relevant road network, including traffic volume (2000 and 2010)

Sources: NTC 2000, 2010

5 Focusing mainly on the analysis of passenger vehicles is necessary due to the methodological changes in the heavy goods vehicles
census between 2005 and 2010. The use of passenger cars is simultaneously preferable for their greater flexibility and possibility

to use the unfinished D47 at a higher rate than trucks in 2010.



Vol. 22, 4/2014 MORAVIAN GEOGRAPHICAL REPORTS

This applied concept of the point with the lowest traffic
intensity is one of the analytical methods used by the
transport geographer J. Hirsky (1978) for identifying traffic
divisions. Given the need to compare different sections in
three time series, it was always necessary to monitor the
same census section, since in some cases during the years
the lowest traffic point shifted on the monitored edge of
the network if it had more sections. Since the focus is on
the assessment of the D47, the basic census section was the
point with the lowest traffic intensity as of the year 2010,
and this section was subsequently compared to the identical
section in 2005 and 2000, provided that it had existed and
had been monitored at that time. It is necessary to point
out a number of partial limitations of this procedure and
methodology (such as the selection of a representative
section with the lowest traffic, general impact of transport
behaviour changes on traffic intensity without the influence
of the new motorway, the lack of data on directional
relationships of each section, and the consequent lack of
data on the ratio of local, regional and transit traffic flows,
etc.). These limitations can eventually influence the final
assessment, which is in some cases supported by subjective
decisions of the authors. The partial limitations, however,
do not preclude structural and chronological comparison,
since the results of the censuses obtained in different years
are comparable (a similar methodology had been used).

For assessing the D47 degree of impact on the changes
in traffic relations, it was useful to select sections, which
had been used prior to the opening of the motorway, mostly
for connecting the Ostrava region with other regions of the
Czech Republic and also for transit connection, especially
in the south-west-north-east axis. In particular these
were the roads I/58 in the Ostrava—Ptibor section, R56 in
the Ostrava-Frydek-Mistek section, R/I/48 in the Frydek-
Mistek-Bélotin section and I/47 in the Bélotin-Lipnik
nad Beévou section. Results of the traffic intensity in the
monitored sections in each year confirm the intuitive
premises of the change in the spatial distribution of traffic
relations in the affected area. This is evident from Table 1,
which contains the values of intensities in sections which
were previously (during the censuses of 2000 and 2005)
used for supra-regional contacts, now redistributed to
the D47 (the 2010 traffic census). In these sections, it can
be noticed that after the previous growth or stagnation
between the years 2000 and 2005, the traffic intensities
decreased significantly (by several dozen percentage points)
between 2005 and 2010, especially in the case of the Ostrava

connection by the road I/58 (decrease by 27.4%) followed
by the 1/48 (decrease by 10.6-23.6%) and the 1/47 (decrease
by 43.4-57.9%) in the direction of Olomouc.

Changes are also evident in the sections of roads I/57
and II/440, which are concurrently fulfilling the role of
feeder roads to the motorway in the direction of Novy Ji¢in
and Hranice, where, by contrast, the traffic intensity has
increased. From the point of view of traffic shift in favour of
the D47, the values for the lowest traffic points in the Ostrava—
Frydek-Mistek section remained surprisingly practically
unchanged (decrease by 4.0%) between 2005 and 2010. From
this, it can be deduced that the section was not preferred
as a connection between the Ostrava region and the main
network of the Czech Republic even earlier, despite its high
quality and large capacity. On the other hand, it is also
possible that the difference in intensities caused by the shift
of traffic to the D47 is not evident because of increasing
contacts between Ostrava and Frydek-Mistek. This is further
intensified by residential buildings near the Beskydy Mts.,
whose inhabitants usually work in the regional centre and
therefore mostly use the R56 for individual transport given
a large percentage of car transport. These arguments are,
however, only speculative, since they cannot be confirmed
using the available database, which does not capture
destinations of traffic relations which constitute aggregated
traffic intensity. In order to find out actual information on
the traffic load structure in a specific section, it would be
necessary to conduct a costly traffic survey that would be
extremely difficult for individual car transport.

Although the traffic census data concerning the heavy
good vehicles are affected by methodological changes
between the years 2005 and 2010, the monitored sections
were also calculated for this type of road transport modes.
From this point of view, the results have to be used more
carefully because the causality of the main changes can be
connected with the variable quality of the data. In general,
it is possible to suppose similar changes in the traffic
distribution of all road transport modes. The results of the
basic analysis confirmed analogous changes mainly in the
Ostrava-Ptibor-Novy Ji¢in—-Hranice axis, where the traffic
intensities decreased significantly (more than in the changes
of passenger vehicles) between 2005 and 2010, following
previous growth in 2000 and 2005. The greatest changes
were identified in the Bélotin-Lipnik nad Beévou section
(decrease by ca. 80%), which was practically fully opened also
for heavy goods vehicles in 2010. Changes are also obvious in

Traffic intensity (AADT) Change (%)
Section
2000 2005 2010 2000/2005 2005/2010
R56 Ostrava - Frydek-Mistek 13,906 21,877 21,002 57.3 -4.0
1/58 Ostrava - P¥ibor 9,858 10,069 7,311 2.1 -274
1/48 Frydek-Mistek - P¥ibor 8,526 9,893 8,840 16.0 -10.6
1/48 Ptibor - Novy Ji¢in 16,002 18,997 14,523 18.7 -23.6
I/R 48 Novy Ji¢in - Bélotin 10,239 12,114 9,711 18.3 -19.8
1/57 Hladké Zivotice - Novy Ji¢in 2,468 2,797 4,401 13.3 57.3
1/47 Bélotin - Hranice 13,403 13,947 5,866 4.1 -579
1/47 Hranice - Lipnik nad Be¢vou 15,377 16,839 9,526 9.5 -43.4
11/440 MUK Hranice - Hranice 2,935 2,576 5,001 -122 94.1

Tab. 1: Traffic intensity values of passenger vehicles in the monitored sections of the affected road network
Sources: NTC 2000, 2005, 2010; authors ” calculations
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the sections of roads I/58 (decrease by nearly 60%) and 1/48
(decrease by ca. 50%). On the other hand, in case of the
Ostrava connection by the road R56, the increased (20%)
heavy vehicles transport between 2005 and 2010 was hardly
noticed. In the Ostrava-Frydek-Mistek section, different
results for R56 were identified in assessing changes in
passenger car intensities as well.

4, Traffic intensity on the D47 motorway:
forecast vs. reality

The actual utilisation of the new D47 motorway, which
has changed the route preference for many connections and
especially connections with supra-regional centres, can be
again demonstrated by data from the 2010 traffic census
(NTC, 2010). Analogically to the procedure described in the
previous section, elements of the motorway were roughly
determined (see Fig. 1), and for each of them the census section
with the lowest traffic intensity was identified. The obtained
real values of traffic intensities for the year 2010 were
subsequently compared with the predictions of traffic load
for 2010, 2030 (both derived from the 2000 data) and 2040
(based on data from 2010), which are presented by RMD in
their information materials (RMD, 2009, 2012)%. Again, only
those census sections with the lowest predicted values were
taken into account. Finally, in the following section the real
and predicted values are compared with the results of the
authors’ own predictions, which were based on a gravity
model applied to the given area.

The values of real traffic intensities (see Tab. 2) on the D47
ranged from about 13,000 vehicles in the section with the
lowest traffic load to 22,000 vehicles in the section with the
highest traffic load. Compared with the RMD prediction based
on the 2000 data and followed by adjustments according to

growth coefficients, real values were approximately by 5,000~
10,000 vehicles lower than expected in 2010. The same can be
seen in the case of predictions for more distant dates, when
the traffic intensity grew together with the assumed further
growth of motorization, an increased ratio of individual car
transport in the overall passenger transport performance and
more flexible freight transport. Even if this is a long-term
perspective, it is already possible to point out the relatively
high values of traffic intensity predicted for 2040 based on
the 2010 data, when the expected daily intensity for the section
of the D47 between Lipnik nad Be¢vou and Bélotin is expected
to reach over 50,000 vehicles (in 2030 approx. 35,000).

It may be noted for comparison that traffic intensities on
the busiest motorway in the Czech Republic (D1) in the section
between MiroSovice (exit 21) and Kyvalka (exit 182), which is
now already less burdened by regular traffic between Prague
and Brno than it was in 2010, are by 10,000-15,000 vehicles
lower than those predicted for the D47 Lipnik nad Beévou-
Bélotin section. The current traffic intensity in this section is
comparable to the intensity of the D11 motorway and the R10
road on the borders of the Central Bohemia region, or the D2
motorway between exit 11 and Bieclav (exit 48). The intensity
of the Bélotin-Ostrava section is then comparable to the
traffic load on the R4, R6 and R7 expressways at a distance
of approximately 20 km from the administrative borders of
Prague. It is also comparable to the most frequented first-class
roads (such as the road I/3 and 1/35). Based on what has been
stated above, it is possible to conclude that the predictions of
traffic intensities for the D47 presented by RMD before the
construction, were overestimated as compared with the already
known real data. However, it is necessary to objectively recall
that the predictions were construed for the whole D47 route,
i.e. counting on its connection with the Polish A1, which had
not been finished by the time of the 2010 census.

Real traffic Own prediction
. intensity Prediction of traffic intensity by RMD of traffic
Section (AADT) intensity
2010 2010 2030 2040 2015

D47 Ostrava — Hladké Zivotice 13,189 18,000 21,900 33,000 33,260
D47 Hladké Zivotice — Bélotin 13,761 16,900 20,600 32,000 30,220
D47 Bélotin - MUK Hranice 16,500 29,800 36,300 53,000 31,440
D47 MUK Hranice - Lipnik nad Be¢vou 22,561 29,500 35,900 52,000 31,440

Tab. 2: Real and predicted traffic intensities on the monitored D47 sections. Sources: NTC 2010; RMD 2009, 2012;

authors” own calculations

Note: All values include information for the volume of all road transport vehicles

5. Gravity model application on the affected area

Our own prediction, which, by means of a comparison
with the “official” RMD predictions and real data, can
contribute to the discussion, is based on the gravity model
(for more detail see Chmelik, 2008; Chmelik, 2008, quoted
in Marada et al.,, 2010). The application of the gravity
model is still useful for studying traffic relations, especially
when identifying basic interaction intensities in space or
simulating changes of traffic relations distribution caused
by a new route. A general prerequisite for modelling is
the assertion that a certain spatial distribution of regional

centres together with a certain configuration of transport
network, objectively determines the basic features of spatial
interaction in a given area (Rehék, 1992). For the application
itself, we used a basic form of the model (e.g. Rehak, 1992;
Haggett, 2001; Black, 2003; Rodrigue et al., 2006), which is
for each pair of centres determined by the general formula:

Xii = (M; x MJ) /Diib’

where X;; is a dimensionless expression of the strength
of mutual relations between the centres i and j, ie. the

6 Real values for all transport volumes were used for a comparison in the year 2010 because the prediction of traffic load by RMD
was based on total traffic load. The results may be affected by methodological changes in the traffic census of heavy goods

vehicles between 2005 and 2010.
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interaction or the traffic relation between these two centres;
M; and M; are so-called masses of the centres; D;; is a distance
between the centres; and b is a parameter determining the
distance typical of a given task.

This model monitors the major road network influencing
traffic relations in the Ostrava region, whose territory
corresponded to the meso-region of Ostrava determined
during the division of the Czech Republic into socio-
geographical regions in 2001 (Hampl, 2005). The mutual
relationships between micro-regional centres, as well as
between main centres of the Ostrava region and inter-
regional and national centres of the Czech Republic and its
neighbouring states, are combined on the monitored road
network. In the case of the Czech Republic, the mass of the
centre in this model is represented by the indicator of complex
size (an aggregate based on the number of inhabitants and
jobs, for more details see Hampl, 2005), and the number
of inhabitants in the case of centres in another state. The
model is considered symmetrical with the assumption that
the emissivity and attractiveness of each of the monitored
centres with a mass are directly proportional to the mass of
the centre. The distance between the centres is expressed as
time required for the travel, with road network changes in
the surveyed years being taken into account.

The model was at first constructed for the
years 1990 and 2000, based on data from the national traffic
census. For each edge of the monitored network, we used
the intensity value, which corresponded to the point with
the lowest traffic load between two centres. The aim of the
calibration was to find such values for the distance influence
parameter b, with which the real values for the surveyed
years would correspond to the model values as much as
possible. After having obtained these parameter values from
the calibration for 1990 (b = 2.4) and 2000 (b = 2.1), which
corresponded to the expected transport trends (decreasing
importance of distance on transport interactions, increasing
transport intensities), it was possible to determine the
parameter used in model construction for the period
after 2010 (b = 2.0)". This model is based on the form of a
reference equation used for the year 2000, while it also already
includes expected changes in the temporal distance between
the centres due to the construction of D47. At the same time,
the predicted values for each of the edges were adjusted
by way of the divergence of real (for 2005) and theoretical
(model-based) traffic loads, so that they would correspond to
actual relations in the system existing in 2005 as much as
possible. This procedure is obviously only a very simplified
prediction and features all of the problems connected with
the application of basic interaction models (distance being the
only differentiating factor; theoretical assumption of a stable
regional system; the very settings of the model, including the
subjective perspective of the researcher, etc.). Therefore, it
is necessary to perceive the obtained results of the predicted
intensities only as a rough estimate, which is nevertheless
still valuable, especially if compared with analogical outputs.

The model we used generated results of expected traffic
load for the D47 (see Tab. 2), for which the value of
intensity for the complete monitored section was slightly
over 30,000 vehicles per day. This traffic load corresponds
to the values given by RMD (for 2010 and 2030) in the
prediction for the section Lipnik nad Beévou-Bélotin,
which is used for all long-distance or transit transport

in the south-west-north-east axis. The real traffic load
in 2010 was, however, lower than both of the predictions
by approximately 10,000-15,000 vehicles. In contrast to the
“official” prediction, our model overestimated the Bélotin—
Ostrava section, predicting the traffic load to be higher
by 10,000-15,000 vehicles. Moreover, real values for this
section in 2010 were lower by approximately 20,000 vehicles.
As mentioned with respect to the RMD forecast, it is also
necessary in this context to note that our model was
constructed upon the assumption that the motorway would
be completed and would provide not only a connection with
the domestic network but also with Poland, which was not
achieved by the time of the 2010 census. Some reasons for
such a high traffic load model values can be found mainly
in the overestimated traffic connections with the Katowice
conurbation, the realistic connection of which to the Ostrava
region and other metropolitan regions in the Czech Republic
is in reality probably much weaker (see also Korner, 2012).

This prediction is also due to the nature of the model, which
takes into account only the size characteristics and change
in the distance, ignoring any qualitative aspect of mutual
relations, which is, especially in the context of structural
issues of both neighbouring regions, one of the factors
influencing lower demand and supply. This is also confirmed
by the fact that for the Ostrava-Bohumin motorway section,
from which most contacts between the Ostrava region and
Poland are realised (including those which are realised
through the border crossing in Cesky Tésin/Chotébuz),
the model predicted a high and for the following decades
probably unreal value, of more than 50,000 vehicles per day.
From a methodological point of view, in order to eliminate
the improbable values, it is possible to include in the model
input data such measures like decreasing the size of centres
in another state or quantifying the barrier of the state border,
by which the mutual resistance of the centres is theoretically
increased. The second reason for the high traffic load value in
the Bélotin—Ostrava section is a generally assumed increase
in the interaction between Ostrava and the surveyed centres
of the Czech Republic, and also with the districts of Novy

better accessible because of the motorway.

Apart from the prediction of the D47 traffic load, it is
possible to compare the results obtained from our model
for the monitored network with real values for 2012. In
general, the model predicted a significant shift of traffic
relations from the previous Ostrava-Piibor-Novy Ji¢in
transit axis realised by the I/56 and I/48 roads, in favour
of the D47. Compared to real data, the model predicted an
even steeper drop of traffic intensities in these sections (by
approximately 3,000-8,000), especially due to the premise
that all contacts would be already realised by the connection,
which is more convenient in terms of time economy. It is
obvious that this premise, necessary for the construction
of the basic model, however, can not be objectively fulfilled,
since many factors influence route preference, including
the financial aspect concerning motorway fees. Similarly,
in accordance with the real data analysis (see above), the
model also predicted that the D47 would have only a limited
influence on the traffic load in the Ostrava-Frydek-Mistek
section. By contrast, the results obtained from the model
predicted a higher traffic load, which was mostly influenced
by the general increase of intensities caused by the selected
distance parameters used for the model construction.

" Derived empirically, the value stated above corresponds to the values usually applied in gravity modelling.
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In addition to the above stated results, the model can also
to a certain degree make up for the main absence of traffic
load data on network edges, i.e. for the proportion of each
relation on the overall traffic load. This procedure has also
been applied in the above-mentioned study (Chmelik, 2008),
where the author made an illustrative estimate of the
proportion of each connection in the Ptibor-Novy Jic¢in
section, by which all the long-distance transport from/to
Ostrava and the transit transport through the region, was
realised in the surveyed year of 2000. Based on the results of
the model, it is possible to state that traffic relations between
Ostrava and other centres included in the model constitute
50% of the overall traffic burden on the monitored section.
Next come (again strong - see above) transit relations
with Katowice and Krakow with 35%, and other relations
between the inter-regional (e.g. Frydek Mistek-Prague) and
micro-regional (e.g. Frydek-Mistek-Novy Ji¢in) centres with
the remaining 15%. These are, however, only approximate
results, as it is practically impossible to verify them with real
data with respect to directions.

6. Conclusions

This discussion of approaches to the assessment of
effectiveness and societal benefits of a transport infrastructure
project based on considering the spatial distribution and traffic
interaction intensity as the major direct impacts, allows for
pointing out significant differences between the situation in the
Czech Republic and Western Europe. Especially in the Anglo-
Saxon countries, the assessment of transport infrastructure
projects is based on methods (reviewed in Hayashi,
Morisugi, 2000), which take into account mainly time economy
as the most significant factor causing changes in transport
intensities. In the Czech Republic, this approach was not fully
embraced, especially in the past. Factors other than transport
effectiveness are often used for prioritisation, especially
territorial preparedness (see Viturka et al., 2012), which is
related to the ease of negotiation across the consulting points.
This can be proved easily by the R35 expressway project, which
has been for a long time presented by political representatives
and transport experts as a condition necessary for connecting
Bohemia and Moravia as an alternative to the motorway D1,
but the pace of realisation has been very slow compared to
other projects. A signal for improving prioritisation in the
transport infrastructure of the Czech Republic can be seen in
the project of transport strategies currently being prepared
by the Ministry of Transport, as it should define priorities
binding for transport infrastructure construction, based on the
assessment of peoples’ actual needs.

Another issue which precedes the prioritisation issue is
data input, which is necessary for any relevant assessment.
The restrictions of databases are not only an issue in the
Czech Republic. The main problem is the lack of data on
traffic flow, i.e. about the starting point and destination of
traffic participants. This, though, is absolutely logical given
the nature of individual transport. By contrast, the data on
traffic intensity in individual sections are easily accessible
from the national traffic census. These data, however, provide
no information on direction and are therefore more difficult
to use for assessing the impact of new connections in a given
area. For this reason, they are often subsequently adjusted in
order to fit the analyses, transport models and simulations.

The core of this paper was a case study in which we at
first evaluated changes in transport intensities in concrete
sections of a relevant road network, which might have been
due to changes in route preference due to the opening of

the D47. The results of the basic analysis, which capture
the development of traffic intensities of passenger vehicles
in the predefined sections, confirmed the intuitive premises
about the redistribution of traffic relations in those centres
for which the new connection offered a more time-saving
alternative. In particular, a greater part of traffic flow in
the Ostrava-Pribor-Novy Ji¢in—-Hranice axis was shifted to
the new motorway. By contrast, the traffic on the Ostrava—
Frydek-Mistek-Piibor route changed less significantly,
which confirms the assumption that this section had not
been used for supra-regional relations even in the past. This
assumption is in conflict with some of the earlier proposals
for connecting the Ostrava region on the motorway network

O vy

only by the R56 expressway (see, e.g. Robes, Rtzicka, 1998).

The general question is how to distinguish between the
distributive and generative effects of new transport intensities
on the D47, which is difficult, among other factors, also due
to the necessity of assessing impacts on the competitiveness
of major transport modes. Nevertheless, it can be assumed
that a significant part of the traffic load is the shifted traffic
(distributive effect), which can be supported both by the fact
that traffic intensities between 2005 and 2010 stagnated
(see Viturka et al., 2012), and by the fact that the commuter
traffic flow from the Ostrava region streaming especially to
Prague is much more than in other Czech regions realised
by high-quality railway transport, which can compete with
car transport. The process of transport induction (generative
effect) will then probably be evident especially in those
sections where residents of settlements near entrance ramps
can potentially commute daily to other centres, especially
Ostrava, due to the decrease in time needed for the travel. This
assumption, though, should be confirmed first by detailed
research in which it would also be possible to compare traffic
intensity changes on motorways and expressways heading in
a radial manner towards Prague, where the changes can be
expected to be more dynamic.

The second part of the case study dealt with an evaluation
of the utility and significance of construction, part of which
is the prediction of traffic intensity values. In the case of
the D47, the prediction was even more interesting because
the decision-making bodies did not make any relevant
assessments, and therefore it was not possible to compare
alternatives or conclude that this project was needed more
than the other ones. The accessible data on the traffic load
in 2010 allowed for a comparison of the official prediction
elaborated for RMD before the motorway opening, based on
modelling in a specialized software in which the future growth
rates of traffic intensities were included (ADIAS, 2001;
RMD, 2009, 2012). These results were also compared with
our own prediction based on a gravity model for the affected
area. A partial aim of both predictions was to find out if the
geographic application of this elementary form of the gravity
model based on the selection of major interrelated centres
in the region and relevant centres outside the region, and
including also changes in the size and significance parameter,
can compete with the output of software used by transport
engineers. The results showed that the predicted values were
overestimated, especially the values predicted in our model for
the sections leading to Ostrava. This does not diminish the
value of such predictions, since they were calculated with the
assumption that the motorway would be completed, which was
not yet the case by the 2010 traffic census, as has been already
stated above. But, in this context, we should point to Kérner’s
opinion (2012) that predictions are sometimes deliberately
overestimated in order to push the motorway project through.
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Nevertheless, the results confirmed that the application
of a basic gravity model can generate relevant and valuable
output, especially when taking into account that after further
adjustments of the input, it could be comparable to the official
models based on which the factual decisions about transport
infrastructure building are made. This is a key matter in
the situation in which the complexity of the official models
practically does not allow an intuitive review of the output
data. It is also likely that the application of such models will
still be topical given the permanent lack of the required more
accurate directional data. And, since every model significantly
generalizes reality, a sensitive interpretation of results and
their critical assessment will continue to be a necessity.
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Abstract: The goal of this paper is to present basic atira assessments of the divi-
sion of transport work (or also “modal split”) ofamn transport modes. For this, an
example of selected long-distance connections letwentres in Czechia, including an
identification of major underlying factors, shak lexploited. The paper examines the
competitiveness of rail transport in its relatiom bus and individual automobile
transport, and relations with a potential of rednisport are primarily selected. A logit
model is applied within the selected set of refaidt is entered in particular by indica-
tors of time (time of a ride, frequency of publiansport lines) and finances (actual
transport costs) through a financial expressiogesferalised costs. The purpose of the
paper is to verify the selected procedure on theioms transport modes of which are
similar, and to highlight the alternatives of a @rehensive assessment of the modal
split of main transport modes in Czechia. In thaotesion, the gained results are used
to outline further alternative prospects of theidcamder observation.

Key words: transport modes, modal split, competitivenesaibf transport accessibility,
generalized costs

JEL Classification: C25, 018, R41

Introduction

The topic of identifying the division of transpaxbrk (or also “modal split”) and the

factors underlying the choice of the actual meahtansport have been a major re-
search theme of the scientific disciplines exangntiihe questions of transport in the
long run. The demand for a study of the topic nmrdd above is primarily caused by
generally low consciousness of the share of indizidransport modes in the modal
split in a given relation that is mostly influenceg the usual ignorance of direction
orientation of individual automobile transport &® tmain bearer of transport interac-
tions. The absence of the necessary data has agpsaerable impact on solution to

! This contribution was prepared thanks to reseprafect number P404/12/1035 Spatial Dyna-
mics of Transport Relationship in Settlement Systéi@zechia granted by Grant Agency of the
Czech Republic. Author would like to thank Miroslsdarada and Viktor Kéton for valuable
comments at the beginning of the study. Author #ismk two anonymous reviewers for their
helpful remarks and suggestions.

2 Charles University in Prague, Faculty of Scier@epartment of Social Geography and Regio-
nal Development, Transport Geography Research €ehltvertov 6, 128 43 Praha 2, Czech
Republic; jakub.chmelik@natur.cuni.cz



practical tasks, especially in the sphere of sgratef the planning of offer of public

transport as well as the planning of the influenéenew transport infrastructure on
modal split. In the conditions valid in Czechiag targent problem of identifying the

real share of individual transport modes or indinbcarriers operating within the same
relation or section in the modal split is assodaigth the questions of competition on
the market in passenger transport within the ecamocompetition policy. This involves

specific tasks such as finding a suitable methaglod mechanism for delineation of a
relevant market (Kvizda 2011; Kvizda, Rederer 2012)

Competitiveness of individual transport modes wittiie modal split is influenced by a
number of factors that are associated to a greahewith real spatial links of the cen-
tres arising from the geographic and transporttjppsiof a centre in the networks of
individual transport modes (Marada 2006). They@osely connected to the character
of settlement and the size of centres on the sidtemand for transport, and with the
level of public transport and transport infrastuweton the side of offer. In general, the
factors influencing the choice of the mode withimpact on modal split can be divided
into three groups (Orttzar, Willumsen 2001; a saamifivision also e.g. Strandling,
Anable 2008). The first group is constituted byead characteristics of the actor (pas-
senger) that mainly include access to a car, dyilicense, marital status (for example,
it can be presumed that the use of a car is infleerby the number of members of a
household), income and type of employment (sucth@gpossibility to use a company
car) and, last but not least, the characteristidbe actor’s place of residence (popula-
tion density, urban versus rural area, transpasttion, etc.). The second group includes
factors that influence the journey itself, when theice of the mode is influenced by its
purpose (such as the difference in the use of thans of transport for commuting to
work or for a weekend trip journey, more e.g. Steedpl995) and the time when it
occurs (such as a low offer of public transportight hours, etc.). The third group of
the underlying factors contains the characterigtfcsansport offer or transport oppor-
tunities for the population that can be dividedoittvo categories: Quantitative and
gualitative factors. The main quantitative facttirat can be assessed rather well are as
follows: The travel time (the time spent in a meahgansport including walking, wait-
ing at the stop, change, etc.), the price of trarigffare, fuel price, fixed operating costs,
etc.) and, possibly, also the accessibility (aridg)rof parking. On the other hand, it is
difficult to quantify qualitative factors that acéten the most important circumstances
influencing the choice of a means of transport.yTéen be in discrepancy with an eco-
nomically rational choice. These “soft” factorsrparily include comfort, conveniences,
reliability, safety, etc. (for more see Ortlizar |Mfsen 2001).

The topic of assessment of regional differencethéndistribution of modal split has
only been examined marginally in Czech and Slovakeys, primarily within a routine
assessment of changes in the relation of spatgdnisation of society and transport
links. In the past decade, the attention has mdieln paid to studies evaluating the
transport importance of centres on the basis @frdff/ public transport (e.g. Marada et
al. 2010; Marada, K&ton 2010) or of road traffic volume (e.g. Kraft, \Gama 2009a),
the competitiveness of individual modes on the das$itime accessibility (e.g. Kraft,
Vancura 2009b; Seidenglanz 2009; dskowski, Michniak et al. 2012; Hdék et al.
2013; Marada et al. 2014) or a combination of theva indicators along with theoreti-
cal intensities of interaction of centres (Chmedikal. 2010; Hatak, PSenka 2013).
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Specific case of change of modal split was focusedhe study by Kvizda and Sei-
denglanz (2014). They analysed short-term interrnskié& from air to railway transport
after Iceland’s volcano eruption in April 2010. Tdhescribed studies are mainly based
on traditional research approaches in transpostnarifrom quantitative and predictive
methods. They are often criticized due to theirsiderable generalization of real social
processes and motivation of individuals whose bielavis considered absolutely ra-
tional in these approaches (such as the choideeashortest route). This focus is based
on the interdisciplinary nature of the study ofnsport. In it, an increasing role is
played by experts with a technical rather thanadzackground (Hanson 2006), which
is also influenced by a shortage of “soft” thear@tiapproaches in transport as well as
transport geography itself (Goetz et al. 2004: gdah Goetz et al. 2009). The existing
approaches in transport were challenged by a godupsearchers (primarily sociolo-
gists) associated within the “new mobilities pagadi (in particular Sheller, Urry 20086,
with further discussions by Shaw et al. 2008; Kegl2008). Their attention is paid to
the effort to clarify and understand the motivatafrjourneys and real human mobility
as well as the interest in emotional and symbatimpgonents of transport behaviour
(Brahova-Foltynova et al. 2008) with the use of qualiaresearch methods. This type
of research that is primarily of sociological natwidens the discussion regarding the
factors underlying transport behaviour and motosatdf the choice of a means of
transport (Strandling, Anable 2008). They often éhavspecific focus, examining the
sex, age, social status, subjective perceptiopalirfgs during a journey, etc. In Czechia,
the research of sociology of mobility, transporh&éour and the choice of the means
of transport was conducted by tiBova-Foltynova et al. (2008) and Braun-Kohlova
(2010), while the issues of daily mobility and dayday life were dealt with by Teme-
lova et al. (2011) and by Mukk et al. (2013).

The presented contribution loosely follows up girevious study (Chmelik et al. 2010)
that assessed the intensities of relations betWzechia’'s regional towns (i.e. a set of
78 relations) and the use of passenger rail trahspealuated by means of three indica-
tors: Offer of connections, the real demand, andletied/theoretical interactions. The
results revealed some interdependencies of theealmewntioned indicators for the indi-
vidual relations, on the basis of which it was [dassto identify a theoretical potential
of railway transport towards other modes. The ntbig was true when looked at from
the viewpoint of the relation of real demand (usthg offer of rail lines) and model
interactions that characterised the intensity ebthtical links of the centréAll of this
was established without any deeper analysis ofnbdal split in a given relation or
without inclusion of rival modes, bearing in miritetfact that the gained results are
influenced by the initial set of relations with citterably differentiated structures.

The goal of the presented paper is to present b#tsimative assessments of the modal
split of main transport modes. One of the chieflrods will be applied on the example
of selected long-distance connections of centreSzechia. At first, the basic alterna-

% The basic form of a gravitation model was appiredhich the distance between centres was
characterised by time accessibility on railway #relmass of centres by simple population num-
ber.
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tives to evaluate the modal split will be examinespecially in the sphere of the data-
base available in Czechia, and a comparison tatstuin Western-European countries
will be made. On the basis of a discussion, a tecienwill be chosen to evaluate the
share of main transport modes (individual auton®lriansport and public transport:
Passenger railway transport and regular bus trat)sfiy each specific relation. In
accordance with a previous study (Chmelik et al02Gand the latest development on
the transport market, the choice will be conceattain relations with the presumption
of a change in the potential of passenger railsppart. There will be a partial objective
of identifying specific factors underlying the médalit. On account of the availability
of the real data on modal split (see later textg division of transport work will be
observed in 2001, 2006, and 2011. In the concluglenvalues predicted by the model
for 2011 (calibrated by the data from 2001, CSO3208ill be compared to the real
results of intensity of commuting by the mode frtéme 2011 Population and Housing
Census (CSO 2013). This enables us to carry ognargl assessment of whether the
model can be used for the pursued objective. Imection with general trends in
transport, one can presume in this interval areiasing share of individual automobile
transport in the total modal split, with a slowecp in the relations with a quality pub-
lic transport system. One can also presume thdigptransport will have the highest
share in the relations situated along rail corisdand possibly also along motorways
that provide an appropriate offer of lines. On toatrary, the lowest share can be ex-
pected in the relations with a lower offer of pohbifansport (frequency, necessity to
change), also determined by the quality of transpdrastructure. There is a similar
situation in the case of identifying the share afdal split of railway and bus transport
within the framework of public transport. In thiphere, one can presume a growing
role of the railway in the relations linked by dgtinfrastructure in connection with a
gradual modernisation of main lines and an exteneiathe offer of long-distance pas-
senger railway transport in Czechia roughly frond2®nwards. On the other hand,
growing proportion of bus lines within the modalispf public transport can be pre-
sumed in relations with insufficient connectiorthe rail network. When it comes to the
factors influencing the choice of the means of ¢pamt, in general it can be assumed
that unlike the lower order levels, the role of #iee of a centre that influences the level
of transport opportunities for the population wilbt be an underlying factor in the
sphere of long-distance rail links between Czeshiadst important agglomerations. On
the contrary, a major influence of transport lomatin the networks can be expected.
The results themselves are followed up by the emich of the paper. Along with a
summary of the main results and confirmation/refataof research assumptions, the
conclusion will include a critical assessment af thethod used, including identifica-
tion of the main problems and a proposal of thiééraative solutions in possible subse-
guent research.

Alternative Assessments of Modal Split

In conditions of the Czech Republic, the basic ss®ent of modal split is rather lim-
ited by the available database. In general, tha ftat transport yearbooks (Transport
Yearbook of the Czech Republic; Ministry of Trang@2013a; Transport Yearbook of
Prague; TSK 2013, etc.) are primarily availablehegear. Based on the mandatory
statistical enquiry ordered by the Transport Miyisand on the surveys it conducts, the
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yearbooks present values of transport output d¥iddal modes in passenger transport.
However, neither there are any detailed data oectioms, nor any additional infor-
mation (the purpose of a journey, etc.). Besideis not sufficiently evident in which
way the values were collected, especially in theesdn which it is said that this is an
expert estimate (such as output of individual awtbite transport in the Transport
Yearbook of the Czech Republic). Due to this, rssaf the Population and Housing
Census (CSO 2003 and 2013) are the only comprefessirce of information on the
share of individual modes in the modal split in €#a. Among others, the Census
records the data on the means of transport usedofmmuting to work and schools
down to the level of Czechia’s individual municipials, which is an undeniable ad-
vantage. However, the use of the data is also bedlavith a number of problems.
Above all, there is an absence of a continual thees arising from a ten-year period
of observation and of additional time needed tocess the results. Particularly in the
intercensal period it is necessary to be cauticusnwdealing with the information. This
is caused by a considerable dynamics of changdayifto-day mobility of persons, in
the offer of public transport and transport infrasture as well as changes in the
transport market in some relations. Moreover, therene significant defect: Limited
time differentiation of the frequency of commuting.the routinely available results, it
is only presented as daily and non-daily (totaBsies that, it can be presumed that a
part of the results was affected by a wrong or imgiete or deliberately false filling of
census sheets. The issue of the incomplete datatiseable mainly in the results of
commuting flows from the 2011 census (CSO 2013kr@hhe number of the captured
data states just 1.5 million commuters against mbas 2.3 million in 2001 (CSO
2003). From the viewpoint of the study of the mosfalit, there is the associated prob-
lem of the publication of the results by the Czé&thtistical Office, as commuting is
presented differently in the commonly accessiblgpuats of the two latest censuses. The
2001 census (CSO, 2003) only published commutingrdrnysport modes in connection
to movement of manpower. The results from the 2€drisus (CSO 2013) also include
modal distribution by commuting to schools. Thisame that the differences eventually
reduce the data set that can be used for a compasisboth censuses. Obviously, the
data that also contain commuting to schools willediin a number of relations, given
the assumption of a much higher share of the ugaillic transport in the case of this
target group. The use of the data from the cendose®mparison of the intervals men-
tioned above is also affected by the fact that catimg was recorded from the place of
usual residence in 2011, but from the place of peent residence in 2001. This change
in the census method has resulted in an apparergat in recorded direction of com-
muting flows between centres in Czechia, which th@sbiggest impact just on long-
distance relations typical of non-daily (weekly)namuting. In connection with com-
muting flows, also necessary is a discussion omdlevance of these data that inherent-
ly only record regular movements within the joureiég work or school. However, a
number of other movements with a different motimatas far as the journey is con-
cerned is not recorded (shopping trips, visitsrienls, outdoor and holiday trips). For-
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eign surveydhave revealed that the share of the journeys td\aod to school ac-
counts for roughly 30% of the total mobility expsed by passenger-kilometres. On the
other hand, regular journeys (commuting and busiegs) are usually the main pur-
pose in long-distance mobility. Travel behaviourcmmmuting journeys is also more
stable and homogenous than in case of others psgosainly leisure purposes jour-
neys and visits to relatives and friends) (Hubdtier 2003). The surveys of transport
behaviour which are conducted mainly in Westernelgean countries can serve to
some degree to widening of the database about tlglnsplit because one of the main
spheres of interest is constituted by the questaditat the destination (direction) of a
journey, the means of transport used, and reastreqburney. The surveys are usually
held under the auspices of the civil service, whacisures continual and guaranteed
results. Although such surveys would be certaimbfifable for the decisive actors (the
Ministry of Transport, regions, and carriers) arahsport researchers in Czechia, due to
the universal character of the survey, the resaltgot cover all the specific needs. This
is the reason why, in the case of long-distancegrager transportspecific surveys are
often carried out by the carriers themselves, whes ttry to identify the potential of
individual relations cutting across transport modi@stheir own business activities.
However, results of such surveys are eventuallymade public. The issue of transport
surveys in long-distance transport and associgibdres is examined in a great detalil
by a study of the research team Axhausen et a03(20

If the real data are not accessible, the sharaedifidual types of transport in the rela-
tion under observation is examined by the meanbegdretical models arising from an
aggregate of individual patterns of transport bahav(in the case of a representative
sample) and presumed reactions of a system to¢hairges. This process is represent-
ed by a group of “discrete choices” made by indiald before a journey and in its
course. Specifically, a discrete choice includes selection between two (possibly
more) discontinuous alternatives. In the case efttdpic under consideration, it is a
choice between various means of transportitiBva-Foltynova et al. 2008). In the
modelling of modal split, the most frequently usaéthods include logit and probit
models and in the case of a choice from more thvanalternatives, these are their mul-
tinomial/multiple forms (Pas 1995; Pipkin 1995; @mr, Willumsen 2001). In the
sphere of transport, the “nested logit model” @ichical model) is often used for the
basic modelling of the main modes of transporpréésumes a “nested” structure of the
decision-making process. This means that first,ctigce is limited to the relation of
individual and public transport (a “bimodal distition”), and in the second step, an

“ Such as the transport survey “Swiss Microcensuravel Behaviour” in which transport
behaviour of the Swiss is observed in a roughlg-frear period (e.g. Simma 2003). Similar
information is provided by the “National Travel S8ay,” an annual survey of persons’ mobility in
Britain (DFT 2013). An overview of transport behawi is provided for example by Marconi et
al. (2004).

®In foreign literature, long-distance transponissially defined as transport of persons over 80—
100 kms, or a trip with an overnight stay (Marcenal. 2004; Frei et al. 2010; Hubert, Potier
2003).
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evaluation of the main modes of public mass trarigjp@in, bus) is made. The princi-
ple of modelling is based on the assumptions ofr#tenal choice theory in which
based on their sources (income) and limitationgm@rily time and transport costs),
passengers make a decision between at least t@roatives, following a certain rule in
their decisions (Brhova-Foltynova et al. 2008). The multinomial forrh tbe logit
model arises from the following relation (e.g. R895; Ortizar, Willumsen 2001):

e”Vni
[,
ane]e ™

whereP,; is probability of the choice of the observed meahsransport for a given
journey from the point A to the point B;is Euler's constant,,; are generalised costs
of a journey from the point A to the point Bjis the parameter of sensitivity expressing
the elasticity of the extent of change in the meanisansport on the basis of a change
in generalised costs between alternative modesangport; and is the set of all alter-
native modes of transport in the observed relafieB. There is a substantial methodo-
logical question associated with the applicatiomafdels: The construction of general-
ised travel costs whose value influences the pritityabf the use of individual modes
(see Chmelik, Marada 2010; Chmelik et al. 2012}héncase of individual automobile
transport, these are basically all financial cagisnt on a journey (i.e. the price and
average consumption of fuel, fixed costs of theageration — maintenance, insurance,
vignette, etc.); in public transport, this is tleef (including customer applications de-
termining the discounts). In all evaluated modbsré is also the time spent on a jour-
ney from point A to point B, including the walk tioe car, the search for a parking place
or the journey to a public transport stop. The gitavel time is subsequently convert-
ed into a financial value. The issues of valueimietare discussed by Jain and Lyons
(2008). In the construction of generalised trav@$ts, one can often see a constant
expressing the unrecorded qualitative aspectsdhatbe quantified with difficulties
only. These are comfort, what one feels duringurey, the use of time during the
journey, etc., and they considerably influencedbeision on the choice of a means of
transport especially in the relation “individualrses mass transport” (Riley et al., 2010).
The parameter of sensitivity to the change in tkeegalised travel costs is another
factor that enters the model. It is gained by catibn (most often by the maximum
likelihood method) of the real data obtained byaasport survey or by the use of avail-
able aggregated data on the modal split in theéioelander observation. This technique,
which is usually used in the classical four-stemsport model (e.g. Pas 1995; Ortlzar,
Willumsen 2001), naturally includes only one of @idternatives (but the most known)
of modelling describing the choice of the meansarisport or of the modal spfit.

Py =

® The method of transport resistors is another tecienused in transport planning (Hrabk

2010; Drdla 2010). In the transport and plannirecpice, the assessment of modal split is often
conducted in a specialised software environmertt ascVISUM from the company PTV AG that
has the advantage of possible link with GIS, progrees for the construction of timetables, etc.
In sociologic disciplines, “activity based approabhs been newly applied, where a journey is
considered to be only one of the attributes ofvégti This is quite unlike the presented approach
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Methodological Remarks on the Case Study

Sixteen long-distance relations in Czechia werecsetl for the case study evaluating
the modal split. Their travel source/destinatiors\wsduated in Prague or in Brno. The
evaluation focused on the share of individual awtoife transport and public transport.
The latter was further divided into the share of bad rail passenger transport. For the
study, the relations in which major changes in taweessibility occurred in one of the
modes were primarily selected, with an assumptibimpact on the modal split be-
tween 2001 and 2011. A choice was also made ofdlations in which changes oc-
curred on the transport market that influence thiemqtial of the use of rail transport by
passengers. As a rule, the modal split is assdsst®eben the cores of agglomerations
themselves. In some justified cases, further aggtated centres in which the same
transport behaviour of the population as in theederexpected were added to the core
of agglomeration. The selection of the relationgrissented in Table 1 and Figure 1.
The size criterion for the selection was constidubg the value of 100 commuters ac-
cording to the means of transport in the summainyoth directions, as recorded within
the 2001 Population and Housing Census (CSO 208}.the figures on work com-
muting by modes in 2001 (school commuting is natilable for the 2001 Population
and Housing Census) are also used as calibratianfdathe modelling of the modal
split as of the observed years 2001, 2006 and 2@ilthis respect, it is necessary to
again point out the fact that the data used forctiraparison with the figures from 2001
only include the movements for work that capturegtdy 20-50% of all commuting
movements identified. The latter only account fdraction of total mobility (an esti-
mate of less than 10%). The case study is basebdeoassumption that the modal split
in the sphere of commuting flows will display siarildistribution in all purposes of
journeys.

Table 1 Selection of Relations for the AssessmerftModal Split

Origin Destination

,Ceské Budéjovice, Tabor, Plzer, Cheb (Cheb, FrantiSkovy Lazné), Usti Region
(Usti nad Labem, Teplice, DéCin), Hradec Kralové, Pardubice, Brno, ZlintUherské

Prague Hradisté (Zlin, Otrokovice, Uherské Hradisté, Staré Mésto, Kunovice), Olomouc,
Ostrava Region (Ostrava, Opava, Havifov, Karvina), Vsetin+Valasské Mezifi¢i
Bmo Ostrava Region (Ostrava, Opava, Havifov, Karvina), Olomouc, Zlin (Zlin, Otrokov-

ice), Uherské Hradisté (Uherské Hradisté, Staré Mésto, Kunovice)

in which all the processes (and choices) are cdadewith the journey (“trip based approach”)
(Brihova-Foltynova et al. 2008).
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Figure 1 Determination of selected relations and njar transport network (in 2011)
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For the sake of an estimation of the modal spliggit model described above, specifi-
cally the “nested logit model,” was used. At firggneralised travel costs for individual
automobile and public mass transport were congtduftir the observed intervals. In the
case of the assessed set of relations, the valgengfralised costs relating to a journey
by individual automobile transport was calculatgdte following formula (adjusted by
Riley et al. 2010):

P

Viar = (ka * ﬁ) + (Dyartime * Weime) + (Drarace * Weime)
where the valud,,; represents generalised costs of individual autdiemdbansport.
The length of a journeyD(,,), given in kilometres, was recorded as of 2012thwy
means of a journey planner (Journey planner 201®)as estimated for the observed
intervals on the basis of the state of construatibthe motorway network. In a similar
way, the distance in timé{,r::me) between the cores of agglomerations was estimated
In the case of multiple-core agglomerations, thieivavas calculated as referenced to
their geographic centre, taking into account thégtteof population size. At the same
time, there was the inclusion of the indicator o€essibility 0;4r4cc) Or walk to an
automobile as well as search for the parking pktcethat also rectified the differences
between the time accessibility of centres. The drigtentres were ascribed a higher
value of accessibility due to the generally larggpdrsion of values (town centre versus
outskirts) in the time accessibility itsel(,r+;me)- The operating costs of an automo-
bile per 1 kilometre of a journey(,) are constructed as a sum of average consump-
tion of fuel of a usual car (the paper reckons ligh value of 7 litres per 100 kms) plus
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minimal average fixed costs (e.g. highway fee,inaurance, periodically repairs, etc.)
calculated in the compensation tariffs for the osautomobiles at business trips (prices
of fuel and reimbursement of travel, Ministry ohBhce 2012).For this reason, oper-
ating costs are considerably generalised and dtaketinto account any regional speci-
ficities. Due to the accessibility of the relevaata, the values for Czechia were used in
all cases. The average occupancy of an automabjje)(was set to two persons. The
value best corresponds to information from foregjndies in the sphere of long-
distance transport (e.g. Hubert, Potier 2003). Hawnetotal values for all transport
segments are usually lower as, for example, inatest survey of transport behaviour
conducted in Switzerland (FSO 2012), where theagesioccupancy of an automobile
was in the interval of 1.12 to 2.05 depending anghrpose of the journey (daily com-
muting to work versus leisure time activities). Thedel included another component:
The indicator of perceived hourly value of the tisgent on a journeyW;.), con-
struction of which was based on a methodologicatumhfor modelling created for the
Transport Ministry (Riley et al. 2010). The indicaincluded the average sum of hourly
wages in regions (average gross monthly salaryp0122006, 2011; CS02012) which
was multiplied by the coefficient 0.24 (adoptednfr®iley et al. 2010, p. 78) in which
the observed agglomerations for specific relatiwwase found.

Generalised costs for the connection by publicspart (by bus and train) were subse-
guently constructed for the same set of relatiding technique was the same for both
modes. When a comparison was made with automohitsport, there was a considera-
tion of the values for the mode that is more adsgebus from the viewpoint of a ra-
tional passenger, especially as far as time is exmecl. The calculation for public

transport was based on the following relation (aidid by Riley et al. 2010):

Vpr = [(DPTtime * Weime) + (Dprace * Weime) + F + 11/2] * Cpr_rar

where the value dfp; represents generalised costs of public transpaortile8ly to the
case of automobile, the time accessibility to ameat transport{pr,.. — @ journey to

a railway station, stop) was gained by an estimatd an indicator of perceived hourly
value of the time of a person on a journ#f(,.) was constructed. The distance in time
of centres Dprime) IS based on travel times of buses and trainkearost frequented
railway and bus stations given in specific time¢albfelectronic timetable 1DOS 2001,
2006, 2011). In the case of multiple-core centtles,travel time was adjusted by the
geographic centre of the agglomeration, similaolyite case of automobile connection.
Modal travel timé was used which most corresponds to the real sistefier and is
not affected by extra links. The extent of the offself (; ;) was quantified as one half
of the typical interval of a line (lines) in a rétm, which expressed the discontinuous
offer of public transport unlike that of individuatansport. When it comes to the non-
systemic offer with a minimum of lines per day, tredue of a four-hour interval was

" Fixed cost for the setting of the operating ca$tan automobile per 1 kilometre was calculated
for about CZK 1 per km in average. This value is/\aose of the value used in the methodologi-
cal study by Riley et al. (2010).

8 Average travel time was used for the relation wiffering transport offer.
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used. The usual March Wednestass the referential day for the calculations friwe
timetable. Direct financial costs borne by a pagsemre expressed by the price of the
fare (F). In the case of rail transport, the fare was reldtethe prices of passenger fare
(i.e. after a 25% discount from the basic farehuaitt the inclusion of relation discounts)
for 2011 as given by the tariff of the Czech Raie4 D TR 10 2010), the most im-
portant carrier in Czechia. Due the inaccessibditylder data, the prices of bus tickets
are related to the values valid in spring 2012.theye was a variety of carriers, the
figure depicted for the lines in the station findpOS 2012) was almost invariably
used as the most common price. Due to their diff@wailability, the data for 2001 and
2006 were estimated. In principle, the latest vatua time series was always adjusted
by a coefficient that roughly respected the develept of the railway tariff of the
Czech Rail. When it comes to the construction afegalised costs for public transport,
the calibration constant of the transport mode edi,;_;,7) that ensures a concur-
rence of the real and model modal splits was aisluded.

After the generalised travel costs were constrydtesllogit model was calibrated. This
required that the value of the paramaidoe found, i.e. parameter which, based on a
change in generalised costs among alternative mofdigansport within the set of ob-
served relations in which similar reactions to demare presumed, expresses the elas-
ticity of change in the means of transport. Theadat commuting by modes from the
2001 Population and Housing Census (CSO 2003) weed for the calibration. The
valuep was estimated by the maximum likelihood methodijrat for the relation be-
tween individual automobile transport and publicsmyransport. In the second step, it
was applied on the relation between the rail pagsenransport and regular bus
transport. In the case of the first step it was alscessary to estimatg,_,,r (the con-
stant of the transport mode choice) in such a vkay the value oft was as close as
possible to the interval appearing in foreign stgdi(for greater detail see Riley et al.
2010, p. 88). A weighing of the costs of publicnsport by the constaf;_; 4 Was
necessary because simple costs of public transmuet always considerably lower than
those of the automobile. In reality, this would mélaat individual automobile transport
has a negligible share in the modal split. Thigpdiportion is most affected by the
difficult quantification of soft, non-financial infences (quality, comfort, privacy, secu-
rity, etc.) on transport behaviour of populatioheTmost suitable parameter for the
relation between individual automobile and pubtansportt = —0.0031 was reached
with the constanf,;_;,r = 2.2. When it comes to the relation between rail pagsen
and regular bus transport, the parameter reacleedatiiey = —0.0123. The values of
the parameters were subsequently used for an estohséhe modal split model for the
intervals under observation.

® The usual March Wednesday was selected becapgsds no limitations (weekends, Easter
holiday were in April in 2001, 2006 and 2011) odiidnal measures (for example additional
trains in peaks on Fridays and Sundays) (see diswelk et al. 2010).

1% nterval between -0.1 and -0.01.
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Results

A comparison of the share of individual automoltifi@ensport and public transport in
individual relations has yielded interesting resulh general, there is an obvious falling
share of public transport in the modal split in gegiod under observation, while higher
dynamics of changes is predicted for its secondl Adlis is apparent from Table 2,
where the value of the share of public transportha modal split is compared to the
average value of public transport for the whole dbz calculated from the statistics of
the Ministry of Transpott (Ministry of Transport 2013a). According to the aed, out

of the 16 monitored relations, 13 were above theraye in 2001 and 2006, but only 10
in 2011. A general growth in the use of automobil¢he model was enhanced, among
others, by a large number of motorways and furtbad projects having been put into
operation, which influenced the time accessibitifthe observed centres with an im-
pact on the lowering of generalised travel costerg was only the following exception
public transport increased slightly between 2008 2611, probably due to the high
level of the train connection in 2011. In the rielatPrague—Pardubice where, according
to the model, public transport accounted for thggbst share (mainly high share of
railways), for over 40% of the transport demandnreein 2001, 2006 and 2011. As far
as all other relations are concerned, there wasyava predominance of the use of
automobile in 2001, 2006 and in 2011, usually edoege 60%. However, it must be
noted in this respect that the decreases cannappmpriately assessed and they are
rather questionable in a number of cases. Givefatige variety of offer and travel time
on rail, for example, the 9% fall in the relatiormBue—Ostrava Region between 2006
and 2011 is unlikely. This is even more unlikelypatsent, when three carriers operate
in the relation Prague—Ostrava Region/Olomouc, enitdl representatives stated that the
market share of the railways has increased hereweMer, due to the time limit as of
2011, the latest change in offer was not includethe estimate. As a rule, the most
important values above the described national geecd the share of public transport
were reached among the relations with the locaiionail corridors or with an adequate
offer of the connections of both main modes of mutshnsport. The model ascribed the
lowest proportion of the use of public transporttie relations that are less frequented
from the viewpoint of intensity of transport (PragCheb, Vsetin/ValaSské M#zi) or
are described by a rather small set of the real éiatering the calibration, which affects
their informative value. Moreover, the real valaéshe share of observed modes corre-
spond to the model data just in these relationsimdilarly considerable difference be-
tween real and model data is obvious in the reld@imague—Pardubice, where the model
predicted a higher share of the use of individuabmnobile transport than that found in
the real data. In general, it is necessary to staggin in this connection that the real
data presented in the Table 2 and that were usetthdocalibration of the model only
include the journeys to work. In a number of rela$, this fact can strongly affect the

M The value of the share of public transport (339001, 31% in 2006, and 32% in 2011) arises
from the sum of transport outputs for railway, lansl urban mass transport.
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share of public transport that is often the maiarbeof transport demand in commuting
to schools.

Table 2 Resulting Estimates of the Share (%) of Indidual Automobile Transport and
Public Transport in Modal Split (2001, 2006, 2011)

2001 R 2001 E 2006 E 2011E 2011R

Relation/Year

IAT PT | IAT PT | IAT PT | IAT PT | IAT PT
Prague — Ceské Budgjovice 67 33 60 40" | 64 36" | 70 30 67 33
Prague- Tabor 65 35 | 58 42" | 61 39" | 64 36" | 59 4
Prague - Plzef 63 37 | 59 41" | 62 38" | 63 37" | 64 36
Prague — Cheb Region 55 45 | 72 28 | 76 24 | 81 19 | 61 39
Prague — Usti Region 53 47 | 61 39" | 63 37" | 66 34" | 55 45
Prague — Hradec Kralové 70 30 57 43" | 60 40" | 63 37" | 61 39
Prague - Pardubice 50 50 | 54 46" | 55 45" | 59 41" | 40 60
Prague - Brno 72 28 | 64 3" | 67 33| 72 28 | 68 32
Prague - Zlin+Uh.Hradisté 67 33 | T1 29 | 77 23 |80 2 | 72 28
Prague — Olomouc 57 43 | 60 40" | 63 37" | 67 33" | 50 50
Prague — Ostrava Region 59 41 64 36" | 65 35 | 74 26 56 44
Prague - Vsetin+V.Mezifici 68 32 | 75 25 | 81 19 | 79 21 53 47
Brno — Ostrava Region 67 33 | 59 41" | 59 41" | 67 33 | 67 33
Brno — Olomouc 61 39 | 60 40" | 62 38" | 67 33 | 75 25
Brno - Zlin 70 30 | 61 39| 63 37|67 33|79 21
Brno — Uherské Hradisté 58 42 | 58 42" | 59 41" | 62 38 | 72 28

Note: 1) the value of the share of public transpstiigher than the average value of the share of
public transport for the whole Czech Republic, Real data, E = model estimate
Source: CSO 2003, 2013, author’s calculations

The results of the second model that estimatedhbees of railway and bus transport in
the modal split in public transport deserve a ca@hpnsive discussion. As generalised
costs are constructed in the same way in both casescan expect it to have higher
informative value. Besides, unlike the previous eipthe real values of the shares can
be more easily estimated thanks to the knowleddbenfeal offer of connections that is
supposed to better reflect the real demand arfsing the time competitiveness of both
observed modes. Based on the results presenteabie B, it can be stated that accord-
ing to the estimate of the model, there were ncomiagansformations of the prevailing
mode in the individual relations in the period unddservation. In 2001, railway
transport was more used in 7 out of 16 relations, ia 8 relations in 2006 and 2011.
From the viewpoint of the development of the shapee can delineate several groups
of relations with similar characteristics.

The first group is constituted by the relations meha higher share of railway transport
was estimated by the model in all observed intervdligher dynamics of changes was
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rather predicted for the second half of the exathiperiod. This fact is primarily influ-
enced by the extended variety of offer of rail gpart that was associated with the use
of modernised railway corridors. In fact, a higlshiare of railway transport was also
recorded in the case of real values from 2011. Wheomes to spatial distribution, this
group primarily included the relations heading frima east to Prague, which means the
lines from Pardubice, Olomouc, the Zlin Region #r@Ostrava Region. Despite a high
share of railways in these relations, the resulsgaestionable because due to the neg-
ligible offer of bus connections, even lower usdo$es can be expected in reality. This
is apparent for example in the relation Prague-titace, where the model for 2011
predicts a 13% share of bus, but the real datasoomuting say it only amounts to 6%.
In fact, the bus connection is roughly twice aglas far as time is concerned, and it is
also necessary to change in Hradec Kralové. Inrgspect, one can discuss the meth-
odological question of time disadvantage of intarae lines (at least of the bus lines
that are not common, unlike the railway networleoffor the highest possible interval
of offer (the study reckons with one half of theufdnour interval). Along with the
above, i.e. typical railway relations, the groum cso include the relations Brno—
Ostrava Region and Prague—Cheb in which a highemestf railway transport use was
recorded in all observed years, but in the fir$t disthe observed period it was decreas-

ing.

The second group is formed by the relations in tvhiigher proportion of bus transport
in the modal split of public transport was recordiecll observed intervals. Basically,
this referred to the selected radial link to Pratfuem Brno, Plzé, Ceské Budjovice,
Tabor and Hradec Kralové) and the connection toBrom central and eastern Mora-
via (Olomouc, Zlin and Uherské Hradist The result in these relations was mainly
determined by railway infrastructure which — whémrames to time accessibility — is
able to compete with road transport only to a kaditegree. In the case of Czech rela-
tions, apart from a lower model share (though gngwbetween 2001 and 2006) in the
connection Prague-Piz€ eské Budjovice, one could see a steep fall in real valdes o
the share between 2001 a 2011, which occurredy@iogoto the model, in the second
half of the observed period. This trend can be@ated with the ongoing construction
of the third and fourth transit rail corridors thetd a negative impact on travel comfort
(prolongation of travel times, instability of thienetable, or frequent closures). On the
other hand, the bus competition offers here aivelgtwide and systemic offer of links.
The most significant discrepancy between the madel the real shares was found in
the relation Prague—Plzewhere the model ascribed to the railway an alndasible
proportion compared with the data on commuting lmdenin 2011. In the case of Mo-
ravian “bus” relations, the model slightly undenmsttes the share of the rail in the
connections of Brno and Olomouc, as compared vaghréal shares, while it overesti-
mates it in the relations Brno—Uherské Hrad@&tn. Due to a longer travel time, the
systemic offer of railway connection for passengmabably does not offer any ade-
guate competition here.

The relation Prague—Usti nad Labem remained intting group. Partial changes in the
preferred mode occurred in it between the obseintedvals. In 2001, bus transport had
a slightly higher share, but it was railway tranmgpo the following intervals. A signifi-
cant increase was recorded between 2006 and 20&1reBult can be attributed to the
reconstruction of the line connecting Prague wittithad Labem, and the subsequent
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widening of the offer of connections after 2006 spige this, the resulting model share
of rail in 2011 is still much lower than the realwes by the mode used for commuting.

Table 3 Resulting Estimates of the Share (%) of Tiia and Bus in Public Transport Modal
Split (2001, 2006, 2011)

2001R 2001E 2006 E 2011E 2011R

Relation/Year

T B T B T B T B T B
Prague — Ceské Budgjovice 52 48 46 54 48 52 45 55 44 56
Prague- Tabor 51 49 | 44 56 | 46 54 | 45 55 | 52 48
Prague — Plzef 39 61 43 57 | 43 57 | 36 64 | 21 79
Prague — Cheb Region 66 34 | 54 46 | 53 47 | 65 35 | 49 51
Prague — Usti Region 58 42 49 51 51 49 68 32 81 19
Prague — Hradec Kralové 53 47 41 59 45 55 42 58 35 65
Prague — Pardubice 87 13 77 23 84 16 87 13 94 6
Prague - Brno 26 74 | 37 63 | 34 66 | 37 63 | 4 66
Prague - Zlin+Uh.Hradisté 4 56 | 59 41 62 38 | 73 27 | 58 42
Prague — Olomouc 85 15 82 18 82 18 93 7 89 1
Prague — Ostrava Region 65 35 76 24 71 29 89 11 85 15
Prague - Vsetin+V.Mezifi¢i 56 44 | 67 33 | T 29 | 82 18 | 719 21
Brno — Ostrava Region 327 63 37 53 471 66 34 8 22
Brno — Olomouc 55 45 | 49 51 47 53 | 49 51 51 49
Brno - Zlin 20 80 | 44 5 | 4 5 | 45 55 | 30 70
Brno — Uherské Hradisté 31 69 | 39 61 36 64 | 36 64 | 24 76

Note: T = train, B = bus R = real data, E = modedtenate
Source: CSO 2003, 2013, author’s calculations

In general, the results of both models mainly aomfthe changes in significance of
modal split of public transport caused by importarftastructure improvements of
railway corridors. In the field of long-distanceilraansport were in this context in-
creased number of trains which were able to comuetd transport in the travel time.
On the other hand, the real results could perhafselter because only selected railway
infrastructure projects had been finished in thet plecade. This situation is also influ-
enced by quite a low level of the infrastructurarpling in Czechia after 1989, when
many projects were conceived by the old transpwetegy and did not reflect the
change of transport demand and traffic behaviotwe fierarchy of priorities of new
infrastructure and also comprehensive study basethe transport model including
modelling of the changes of modal split was not enaddCzechia in the past. (Chmelik,
Marada 2014). Absence of complex view of transpafrastructure strategy is newly
dealt by the Ministry of Transport by the projettdnsport Sector Strategy, 2nd Phase".
This strategy is based on the new national multitahdransport model (Vachtl et al.
2013).
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Conclusion

The goal of this paper was to present basic altiewsgof the assessment of modal split
by the main transport modes. One of the chief nith@as subsequently applied on a
delineated set of long-distance relations in CzecBefore the case study was drafted,
the issue of accessibility of the real data onuke of individual transport modes had
been discussed. In this connection, the situatiothé European countries with ad-
vanced transport conditions (Switzerland, Germahg, United Kingdom, etc.) was
briefly outlined. In these countries, rather conmanmesive transport surveys have been
made that considerably expand the information létie the knowledge transport be-
haviour of the population. It is important to nobat transport surveys are usually con-
ducted by decision-making bodies as well as byrasgdions that report to them. In this
respect, it may be desirable to stage a relevacudsion on the issue in the Czech Re-
public and to define the need of the data and esedsu As the need of any surveys of
transport behaviour and consumer polls is not maeti even marginally in the basic
strategic document namé&dansport Policy of the Czech Republic for 2014-RUath

a Prospect Until 205@Ministry of Transport 2013b), the Ministry of Trsport cannot
be expected to take any major initiative in theddi In fact, some information, primari-
ly that gained by a survey, can have vital impactr@any spheres of transport planning.
In the case study, this can be exemplified by teduwneight of the perceived value of
the time spent on a journey (by the type of vehioclewhile waiting for a connection
that is usually adopted from foreign studies in ¢tbaditions of Czechia. The value is
further used for economic assessment, for exarbpleit is possible that due to differ-
ent transport behaviour of population and its ecaiocsituation, etc., the results of the
studies in Western Europe do not reflect the astiong expected in the case of
Czechia.

The core of the contribution was formed by a casdyswithin which the used method-
ology was tested. It involved the construction wiversal” generalised travel costs and
a subsequent application of the logit model. Ta&itted in a rather interesting compar-
ison of the shares of individual transport modeshmm relations under observation. In
general, the assumptions were confirmed. The mestéhate revealed that the share of
individual automobile transport was rising in tHeserved intervals and, in a number of
cases, even more than in the case of the develdpohdhe real data, although they
included one part of common mobility. As suggestelden it comes to the share of rail
and bus transport, higher growth was recordeddmnéhations along rail corridors, espe-
cially in the second half of the observed peridde Tevelopment was not so dynamic in
the relations with a prevailing proportion of buslaa in a number of cases it even stag-
nated. It is important to note that the model rssate influenced by the usage of a set
of calibration data as of 2001, and furthermorenificantly follow the definition of
travel costs. These are far from being able torjpoate all the relevant factors influ-
encing the decisions of actors of the transporcese in their transport behaviour.
However, in the case of long-distance relationss difficult to thoroughly verify the
informative value of the model due to the size la# transport market, especially in
individual journeys. This suggests verification &imilar survey on a lower regional
order that could then be confronted with a detdileld survey in the area. Nevertheless,
the results confirmed that the application of thsib logit model can give very valuable
outputs.

64



References

AXHAUSEN, K. W., MADRE, J.-L., POLAK, J. W., TOINTPh. (eds.). (2003Cap-
turing Long-Distance TraveResearch Studies Press, Baldock, 342 p.

BRUHOVA-FOLTYNOVA, H. a kol. (2008).Analyza kaZzdodenniho dopravniho cho-
vani dosplého n¥stského obyvatelstva a nastroje regulace dopra@@€recna zprava

z projektu MD 24/2006-430-OP1/3 z OP ,Infrastruldti- Priorita 2 (2.4). Univerzita
Karlova v Praze, Centrum pro otazky Zivotniho pexdt 281 p.

BURGE, P., KIM, CH. W., ROHR, CH. (2011)odelling Demand for Long-Distance
Travel in Great Britain: Stated preference survéysupport the modelling of demand
for high-speed railPrepared for the UK Department of Transport, RARIDope, 65 p.

CD TR 10 (2010).Czech Railways Tariff for domestic passengers aadgage
transport change no. 4 valid from 12.12.2010.

CHARLTON, C., VOWLES, T. (2008). Inter-urban andgi@al transport. In:
Knowles, R., eds.Transport geographies: Mobilities, Flows and Spadgkckwell
Publishing Ltd., Oxford, pp. 120-136.

CHMELIK, J., KVETON, V., MARADA, M. (2012). Moznosti hodnoceni “modal
splitu” hlavnich dopravnich médv Cesku: giklad vybranych dalkovych spojeni v
Cesku.In: Semin& Tek 2012: Konkurence na Zeleznici — budoucnost prosidleti
nebo destrukce $R (presentation), 12 p.

CHMELIK, J., MARADA, M. (2010).Konkurence dopravnich méaa vybrané relaci
v Cesku.In: Semin& Tek 2010: Konkurence na evropskych Zeleznicich — ekooke,
pravni a regionalni faktory (presentation), 15 p.

CHMELIK, J., MARADA, M. (2014): Assessment of theypact of a new motorway
connection on the spatial distribution and intgneit traffic flows: A case study of the
D47 motorway, Czech Republidoravian Geographical Reportd/ol. 22, No. 4, pp.
14-24. DOI: 10.1515/mgr-2014-0020

CHMELIK, J., KVETON, V., MARADA, M. (2010). Evaluation of competitivess of
rail transport on example of connection among negliocapitals in Czechia.
Narodohospodésky obzor / Review of Economic Perspectii€s No 1, Masarykova
univerzita v Bri, Brno, pp. 5-20.

CSO (2003)Population and Housing Census 2001: Commutingddkvand schools:
The Czech Republi€zech Statistical Office, Prague.

CSO (2012). Average gross salary 2001, 2006, 2&Epional Time Series. Czech
Statistical Office. Retrieved April 17, 2012, framitp://www.czso.cz/csu/redakce.nsf/i/
regionalni_casove_rady

CSO (2013)Population and Housing Census 2011: Commuting tckvamd schools:
The Czech Republi€zech Statistical Office, Prague.

DFT (2013).National Travel SurveyDepartment for Transport. Retrieved October 15,
2013 from https://www.gov.uk/government/ collecsémational-travel-survey-statistics

65



DRDLA, P. (2010). Posouzeni vyuZiti metodiky doprih odpodé. Vol. V, No 1,
Perner’s Contactpp. 47-56.

FREI, A., KUHNIMHOF, AXHAUSEN, K. W. (2010)Long distance travel in Europe
today: Experiences with a new sury@aper presented at the 89th Annual Meeting of
the Transportation Research Board, Washington, .DJ&huary 2010. Retrieved Octo-
ber 15, 2013, from http://e-collection.library.etttzeserv/eth:715/eth-715-01.pdf

FSO (2012): Mobilitat in der Schweiz: Ergebnisses ddikrozensus Mobilitdt und
Verkehr 2010. Neuchatel, Federal Statistical Offickb p.

GOETZ, A.R., VOWLES, T. M., TIERNEY, S. (2009). iBging the Qualitative-
Quantitative Divide in Transport GeograptBrofessional Geographe6l, No 3, pp.
323-335.

HAMPL, M. (2005). Geograficka organizace spateosti vCeské republice: Trans-
formacni procesy a jejich obecny kontelF UK, Praha, 147 p. + map appendix.

HORNAK, M., PSENKA, T. (2013): Verejna doprava jako ikétor medzisidelnych
vazieb medzi mestami Slovenska. Geografigksopis. Vol. 65, No. 2, pp. 119-140

HORNAK, M., PSENKA, T., KRIZAN, F. (2013): The compatieness of the long-
distance public transportation system in Slovakaravian Geographical Report¥ol.
21, No. 4, pp. 64-75

HRABACEK, J. (2010).Dopravni odpor a moznosti jeho vyuziti posouzeni modal
split (metoda RWTH Aachenh: Semin& Tek 2010: Konkurence na evropskych
Zeleznicich — ekonomické, pravni a regionalni fakt®Recenzovany sbhornikippsvki.
ESF MU v Bre, pp. 120-135.

HUBERT, J. P., POTIER, F. (2003). What is known?Arhausen, K. W., Madre, J.-
L., Polak, J. W., Toint, Ph. (eds@apturing Long-Distance TraveResearch Studies
Press, Baldock, pp. 45-70.

IDOS (2001): Electronic timetable. CHAPS spol.cs.r.
IDOS (2006): Electronic timetable. CHAPS spol.cs.r.
IDOS (2011): Electronic timetable. CHAPS spol.cs.r.
IDOS (2012): Electronic timetable. CHAPS spol.cs.r.

JAIN, J., LYONS, G. (2008): The gift of travel timéournal of Transport Geography
16, 2, pp. 81-89.

Journey planner (2012). Retrieved April 12, 201@nf www.mapy.cz

KEELING, D. (2008). Transportation geography — negional mobilitiesProgress in
Human Geography32, 2, pp. 275-283.

KRAFT, S., VANCURA, M. (2009a): Geographical organization of thensport sys-
tem in Czechia and its development in the transéibion period Geografie 114, 4, pp.
298-315.

66



KRAFT, S., VANCURA, M. (2009b). Dopravni systéfieské republiky: efektivita a
prostorové dopadyNarodohospodésky obzor / Review of Economic Perspecti®es
No. 1, Masarykova univerzita v B¥fpBrno, pp. 21-33.

KVIZDA, M. (2011). Vymezovani relevantniho trhu dwétvi zZeleznéni dopravy. In:
Kvizda, M., Tomes, Z. (eds.): Regulace konkdrého prostedi na Zeleznici — teorie
v centru a praxe v regionech. Sentiff@ekl 2011 — sbornik ifispsvki. Ekonomicko-
spravni fakulta, Masarykova univerzita v Brpp. 49-64.

KVIZDA, M., REDERER, V. (2012). Pouziti sp@itelského Sééni k vymezovani
relevantniho trhu v Zelezmi dopra¥ — moznosti a problémy. In: Kvizda, M., Tomes,
Z. (eds.): Konkurence na Zeleznici — budoucnost 2&o stoleti nebo destrukce &sit
Semind Tek 2012 — sbornik ispévki. Ekonomicko-spravni fakulta, Masarykova
univerzita v Brg, pp. 32-45.

KVIZDA, M., SEIDENGLANZ, D. (2014): Out of Praguea week-long intermodal
shift from air to rail transport after Iceland’sjgfjallajokull erupted in 201QJournal of
Transport Geography37, pp. 102-111. DOI:10.1016/j.jtrange0.2014.04.0

MARADA, M. (2006). Vertikalni a horizontalni doprav poloha dedisek osidleni
Ceska. In: Kraft, S., Mkova, K., Rypl, J., Svec, P., Vama, M.: Ceska geografie
v evropském prostoru, elektronicky sbornispsvki (CD-ROM) z XXI. sjezduCeskeé
geografické spolmosti, katedra geografie, Pedagogicka fakulta, ¢éisicd univerzita
v Ceskych Budjovicich, pp. 169-174.

MARADA, M., KVETON, V., MATTERN, T., STYCH, P., HUDEEK, T. (2014):
Accessibility patterns: Czech Republic Case StllyROPA XX| Vol. 24, 2013, pp.
61-76.

MARADA, M., KVETON, V., VONDRACKOVA, P. (2010).Doprava a geograficka
organizace spolmosti vCesku.Edice Geographica,GS, Praha, 165 p.

MARADA, M., KVETON, V. (2010). Diferenciace nabidky dopravnickilgZitosti
v ¢eskych obcich a sociogeografickych mikroregion&@dmografie 115, 1, pp. 21-43.

MARCONI, D., SIMMA, A., GINDRAUX, M. (2004).The Swiss Microcensus 2005:
An International Comparison on Travel BehavioBaper for 4rd Swiss Transport Re-
search Conference, Ascona, March 2004. 19 p. RetfieOctober 11, 2012, from
http://www.strc.ch/conferences/2004/Marconi_Simmiad&ux_SwissMicrocensus20
05_STRC_2004.pdf

Ministry of Finance (2012)Prices of fuel and reimbursement of travblinistry of
Finance of the Czech Republic. Retrieved Aprii 19012, from
http://www.mfcr.cz/cs/legislativa/cestovni-nahrady

Ministry of Transport (2013a). Transport Yearbook The Czech Republic (1998-
2012). Ministry of Transport of the Czech RepubRetrieved October 15, 2013 from
https://www.sydos.cz/cs/rocenky.htm

Ministry of Transport (2013b). Transport Policytbe Czech Republic for 2014—2020
With a Prospect Until 2050. Ministry of Transpoittbe Czech Republic. Retrieved

67



October 20, 2013 from http://www.mdcr.cz/NR/rdomels#6771FC27-DCCC-4B72-
BDOE-3EF7E6118704/0/Dopravnipolitika20142020schwalpdf

MULICEK, O., OSMAN, R., SEIDENGLANZ, D. (2013): Imagima@ reprezentace
prostoru v kazdodenni zkuSeno$ociologickycasopis / Czech Sociological Revjew
AV CR, Sociologicky Gstav, Vol. 49, No. 5, pp. 781-810.

ORTUZAR, J. D., WILLUMSEN, L. (2001)Modelling Transport Third Edition. John
Wiley, Chichester, 499 p.

PAS, E. I. (1995). The Urban Transportation Plagrifmocess. In: Hanson, S., etlte
Geography of Urban Transportation — second editibine Guilford Press, London, pp.
53-77.

PIPKIN, J. S. (1995). Disaggregate Models of TraBehaviour. In: Hanson, S., ed.:
The Geography of Urban Transportation — second@ifThe Guilford Press, London,
pp. 188-218.

PRESTON, J., O'CONNOR, K. (2008). Revitalized tpors geographies. In: Knowles,
R., eds.:Transport geographies: Mobilities, Flows and Spad@sckwell Publishing
Ltd., Oxford, pp. 227-237.

RIETVELD, P., BRUINSMA, F. (1998)ls Transport Infrastructure Effective? Trans-
port Infrastructure and Accessibility: Impacts dretSpace Econom$pringer-Verlag,
Berlin — Heidelberg, 383 p.

RILEY, P. et al. (2010)Lokalr¢ owreny ramec pro multimodalni modelovani poptavky
po veejné dopra¥ osob v souvislosti s internimi a externimi kvdiltaimi a
ekonomickymi faktory dopravni obsluhgawre¢nd zprava z projektu VaVv MI.
CG721-045-190. Jacobs Consultancy, 162 p.

RODRIGUE, J.-P., COMTOIS, C., SLACK, B. (2006)he Geography of Transport
SystemsRoutledge, London, 284 p.

SEIDENGLANZ, D. (2009). Konkurenceschopnost Zelézhia letecké dopravy. In:
Kvizda, M., TomeS, Z. (eds.): Konkurenceschopnadsbrakurence v Zelezéni dopra¥

— ekonomické, pravni a regiondlni faktory konkuesuhopnosti Zeleznice. Semina
Telé 2009 — recenzovany sbornikigpvki. Ekonomicko-spravni fakulta, Masarykova
univerzita v Brg, pp. 72—86.

SHAW, J., KNOWLES, R., DOCHERTY, I. (2008). Introcing Transport Geogra-
phies. In: Knowles, R., edsTransport geographies: Mobilities, Flows and Spaces
Blackwell Publishing Ltd., Oxford, pp. 3-9.

SHELLER, M., URRY, J. (2006). The new mobilitiesradigm. Environment and
Planning A 38, Pion, pp. 207-226.

SHEPPARD, E. (1995). Modelling and Predicting Aggree Flows. In: Hanson, S., ed.:
The Geography of Urban Transportation — second@ifThe Guilford Press, London,
pp. 100-128.

SIMMA, A. (2003).History of the Swiss Travel Survegwiss Federal Office for Spa-
tial Development, paper for 3rd Swiss TransporteResh Conference, Ascona, March

68



2003. 23 p. Retrieved October 11, 2012, from
http://lwww.strc.ch/conferences/2003/simma.pdf

STRANDLING, S., ANABLE, J. (2008). Individual trapsrt patterns. In: Knowles, R.,
eds.:Transport geographies: Mobilities, Flows and Spad&ackwell Publishing Ltd.,
Oxford, pp. 179-195.

TEMELOVA, J., NOVAK, J.,, POSPISILOVA, L., DVRAKOVA, N. (2011).
Kazdodenni zivot, denni mobilita a adaptiastrategie obyvatel v perifernich lokalitach.
Sociologickyasopis / Czech Sociological Revjevol. 47, No 4. pp. 831-858

TSK (2013): Transport Yearbook — Prague (1988-20T2hnical Administration of
Roadways of the Capital of Prague (TSK). Retriev@dtober 15, 2013 from
http://www.tsk-praha.cz/wps/portal/doprava/web/prizorniky/rocenky

VACHTL, M. et al. (2013): Dopravni sektorové stgite2. Faze (souhrnny dokument).
Ministerstvo dopravy, Praha, 305 pp. Retrieved ©eto 15, 2013 from
http://www.dopravnistrategie.cz/.

WIECKOWSKI, M., MICHNIAK, D., BEDNAREK-SZCEPAISKA, M., CHRENKA,
B., IRA, V., KOMORNICKI, T., ROSIK, P., SEPNIAK, M., SZEKELY, V.,
SLESZWNSKI, P., SWIATEK, D., WISNIEWSKI, R. (2012): Pbsko-slovenské
pohrantie z Hadiska dopravnej dostupnosti a rozvoja cestovnébbu. VarSava: In-
stytut Geografii i Przestrzennego ZagospodarowBoigka Akademia Nauk; Bratisla-
va : Geograficky Ustav Slovenskej akadémie vie®. 28

69



