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komponenty dopravy

MODY

dopravni prostredky slouzici

k podpore mobility osob nebo INFRASTRUKTURY

zbozi fyzicka podpora rtznych

dopravnich médu = trasy
(Zelezni¢ni drahy, silnice,
kanaly) a terminaly (nadrazi,
letiSté, pristavy)

SITE (networks)

systém propojenych lokalit,
ktery reprezentuje funkéni a
prostorovou organizaci PROUDY (ﬂOWS)
dopravy
pohyby osob, zboZi i
informaci v ramci dané sité



dopravni trasa

principy lokalizace jednotlivé dopravni trasy:

dulezitost pro pochopeni konfigurace celé dopravni sité
princip minimalizace (least-effort principle):
+ 7aklad — minimalizace nakladu, vzdalenosti, cestovni
doby, ceny paliva, ...
- neshoda jednotlivych parametrd princip minimalizace

princip maximalizace dopravy /
(traffic principle):

» prodlouzenf trasy z divodu
ZlepSeni dopravni obsluhy

(napojeni vétsiho poctu mist,
050D, zboii)

optimalni trasa princip maximalizace

optimalni trasa jako kompromis



dopravni site
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mapa Ee\eznit’nfsf[é 2018
prostorova dimenze dopravnich siti = klicovy zajem geografie dopravy

- ovliviuji prostorové fungovani spolecnosti
- wyhodnuji/znevyhodnuji néktera mista — tj. ovliviuji jejich dostupnost/akcesibilitu



point-to-point VERSUS hub-and-spoke




typy dopravnich siti

letecké sité namorni sité logistickeé sité

& soucastky montaz distribuce

nodalni hierarchie okruzni nodalni hierarchie sekvencni multinodalni hierarchie

r 4

Zeleznicni sité energetickeé sité

hierarchické subsité linearni nodalni hierarchie sekvencni linearni hierarchie



letecké siteé

nodalni hierarchie okruzni nodalni hierarchie

Zeleznicni site




typy dopravnich siti

namorni sité logisticke site

soucastky montaz distribuce
okruzni nodalni hierarchie sekvencni multinodalni hierarchie
zeleznicni energeticke sitée
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nodalni hierarchie okruzni nodalni hierarchie
silnicni siteé Zeleznicni site
L
hierarchické subsité linearni nodalni hierarchie

teorie grafu

. oraf jako soubor vrcholu
topologie
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okruzni nodalni hierarchie sekvencni multinodalni hierarchie
Zzeleznicni site energeticke site
900
® 0 O
00
linearni nodalni hierarchie sekvencni linearni hierarchie

oraf jako soubor vrcholu (uzlt) a hran
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Taaffeho model konfigurace dopravni sité
Taatfe, Morill, Gould (1963)

generalizovany model fazi vyvoje dopravni site
- zjednoduseni/generalizace
« prizptsobenost kolonialnim a postkolonialnim ekonomikam
- idealizace prubéehu (pricina a nasledek)
« prinos modelu — propojeni modernizace dopravni sité s vjvojem sidelniho
systému a hospodarstvi
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rozptylené penetracni rozvoj zacatek dovrseni vznik priorit-

pristavy linie napajecl propojovani propojovani nich linii



rozptylené penetracni
pristavy linie



penetracni rozvoj
linie napajecu



rozvoj zacatek
napajecu propojovani



zaCatek dovrseni
propojovani propojovani



dovrseni vznik priorit-
propojovani nich linii



obecnejsi vztah dopravnich siti a sidelni struktury
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‘interakce a proudy "materializace" proudi formovani jader na priisecicich siti
ve formé dopravnich siti
VZAJEMNY (RECIPROCNI)
VZTAH MEZI WWVOJEM SIDEL
A VYVOJEM DOPRAVNI SITE
vznik hierarchie jader zformovani riizné dostupnych

uzemi



dopravni mody
mad = zpusob/forma dopravni sluzby

= = 4 mmEgQ-l;@ Qﬁ T:: | EU 27 /
osobni vs. nakladni CNE e L
et Vo
Zzeleznicni doprava silnicni doprava ( =T =TS ) g / :
CmETEEE B Bl T Bl 100
Ficni doprava letecka doprava FEF R IRRRE R RRR RS
potrubni doprava namorni doprava V

peési doprava

faktory ovliviujici pozici druhu dopravy:

- prepravni kapacita/prepravitelné zboii - flexibilita

- dostupnost/hustota pouzitelné dopravni sité - komfort

- infrastrukturni narocnost dopravnich zafizeni - bezpecnost

- Wse investicnich a provoznich nakladu - intimita

- (ena - environmentalni privétivost

« rychlost - dopravni politika
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20.000 BCE 3.500 BCE 10th Century Late 16th century 1662
Rafts used on rivers Invention of Sea-going ship Sailing ships Horse-drawn
the wheel ' Cross oceans public bus
1822 1816 1807 1803 1783
Engine powered [ Bicycle | Steamboat Hot air balloons
railway
— O —eo — il —o— Wb
1884 1885

1868 1881 1890
Commeon bicycle Electric tram m Fuel engine powered car Underground

1903 1899 1897 1895 1894
Motor-driven Airship  Motorbus_ CZD
airplane
1904 1907 1908 1910 1911
Diesel engine-
driven ship
1955 1947 1939 1915 1912
Nuclear-powered submarine Supersonic Jet engine Diesel
human flight powered aircraft locomotive
— e - :
1957 1964 1969 1976 2018
Container ship Commercial Commercial Hydrogen-
widebody airliner passenger-carrying powered train
supersonic flight
Q
2019

B
Autonomous Rail
Rapid Transit




PASSENGERS, GOODS, GDP 1995-2019
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zeleznicni
cena nizka
rychlost nizka
flexibilita nizka
spolehlivost stiedni
env. dopady nizké
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billion tonne-kilometres (tkm) billion passenger-kilometres (pkm)
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silnicni doprava

velmi Uspésny (a stale asi) rostouci druh dopravy

nakladni doprava
door-to-door
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osobni doprava
vseobecna dostupnost
individualni mobility
(automobilita)

silny vliv na prostorové
fungovani spolecnosti

automobility culture
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DAILY SUBURBAN MORTARFIRE AGAINST URBAN CENTERS



dopady silnicni dopravy

environmentalni vlivy socialni dusledky

THE OVERALL COSTS ARE NOT EQUALLY SHARED
Tolal external cosls Tt p or L in the [Ulwcutsl alegory and
trangpart mode in billian euros per yesr
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I Accidents 6. DD e a
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ol MR "automobility" prohlubujicf se

e 1 YRR forma socio-prostorového
T G fungovani spolecnosti?

NEGATIVNI EXTERNALITY SILNICNi DOPRAVY NEZAPOCITAVANE DO SKUTECNE CENY

COSTS PER KILOMETRE
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environmentaini viivy

THE OVERALL COSTS ARE NOT EQUALLY SHARED

Total external costs of transport in the EU by cost category and
transport mode in billion euros per year, 2016

L )

B Accdents eo@ea- .
Barpoition* € © @ @ o o ° e
Hoimte: @) o 0@ « - @« O
" Noise O ¢ 00 0 o

Well-to-tank *

lHabitatdamage @ e O . ® o O o o
$2383%8¢33

ﬁ&eﬁﬁﬂﬁﬁ&wﬁii

d(‘.-\é‘\ cp’beo -\(\bdb\le@\ se‘\‘@,e' \'.\ aﬂ% %’&'p& (‘“’&ﬁ %(\\Q

0‘\.0 WS W2 0P QR W 2

N
)



dopady silnicni dopravy

environmentalni vlivy socialni dusledky

THE OVERALL COSTS ARE NOT EQUALLY SHARED
Tolal external cosls Tt p or L in the [Ulwcutsl alegory and
trangpart mode in billian euros per yesr

5 zranéni a umrti v disledku nehod
I Accidents 6. DD e a

Bearpotion € © @ O o o oe
1 climate | °0..--@-@

ol MR "automobility" prohlubujicf se

e 1 YRR forma socio-prostorového
T G fungovani spolecnosti?

NEGATIVNI EXTERNALITY SILNICNi DOPRAVY NEZAPOCITAVANE DO SKUTECNE CENY

COSTS PER KILOMETRE

- B Accidents

vehicles per vehicle
kilometre (=vkm)

for EU-28, in eurocents,
2016

B Habitat damage

8
Average external costs of B Air pollution g
passenger transport per ) 3
person-kilometre (=pkm), I Climate E
cargo transport " Noise 2
per tonne-kilometre (=tkm) g
and light commercial Well-to-tank E

z

®




WHO IS FOOTING THE BILL?

Map of the cost coverage ratio for
road passenger transport in
EU Member States in percent, 2016
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W 40-60
60-80
M 80-100

€ EUROPEANMOBILITY AT LAS 2021/ EC



pfepray nivfkon (mid. nett o tkm)

dlouhodoby pokles vykonu?

- vliv konkurence silnicni a letecké dopravy

« statni monopol (neexistence konkurence)

- 1ména podminek (geograficka organizace
spolecnosti)

prepravni vykony nakladni dopravy na tzemi €R

— Telernice celkem e jeleznice vnitro — = feleznice mezistatni

— Silnice celkem memamems Silnice vnitro e silnice mezistatni
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Zeleznicni doprava

budouci vyvoj a role?

- alternativa letecké dopravy? VRT
« pokracujici liberalizace sektoru
- intermodalni doprava - kontejnery

plan EU - presun 75 % ndakladni dopravy ze silnice
na Zeleznici (Ci vodu) do 2050

environmentdlni Setrnost ZD +
casto vysSSi prepravni efektivita

Quarterly rail passenger transport for main undertakings, EU-27, 2013-2079 (</>)
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pFepravni vykony nakladni dopravy na Gizemi CR

w—— joleznice celkem =~ wwesesese jeleznice vnitro s e jeleznice mezistatni

w—— Silnice celkem wmemee silnice vnitro w= w=silnice mezistatni
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environmentaini Setrnost Zb +
casto vysSi prepravni efektivita

Quarterly rail passenger transport for main undertakings, EU-27, 2013-2019 (</>)
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« pokracujici liberalizace sektoru
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na Zeleznici (Ci vodu) do 2050

environmentdlni Setrnost ZD +
casto vysSSi prepravni efektivita

Quarterly rail passenger transport for main undertakings, EU-27, 2013-2079 (</>)
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liberalizace/konkurence

OPEN ACCESS TO EUROPEAN RAILS?

How much competition European countries allow and which open-access railway operators
challenge the former state railways on long-distance routes

v
| Complete competition Complete, but effectively no competition
More than 33 % of the rail lines privatised . Less tha n 33% of the rail lines privatised
No competition Noinfermation
Selected routes of open-access railway uperators £
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Nuovo Trasporto Viaggiatori -—-.--.-

Turino(T) - SalernaiSA)/Venedig(VE). - “B *
Venedig(VE) - Salerno(SA), Bergama(BE) — Neapel(N),

Bozen(BO) - Salern o{SA} Mailand(M) - Rom(R)
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Snilitaget Sniilltiigel
Malma(MA) - Stockhalm(ST)
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Astra Trans Garpatic renfe O
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Constanta(C)/Brasow(BRA)/Titu(T1)

open-access princip

cherry-picking - zajem o profitabilni spojeni

Zeleznicni doprava

organizacni otazky

- koordinace osobni a nakladni dopravy na
spolecné infrastrukture
« tarifni integrace vice dopravcl

N (o]

+ problematika jizdnich radu

mensi staty s rovnomérné rozloZenou populaci
a kratSimi mezi méstskymi vzdalenostmi

v

tendence prioritizovat vySSi frekvence viaki /
taktové jizdni fady oproti Usili dosahovat
vysokych rychlosti



OPEN ACCESS TO EUROPEAN RAILS?

How much competition European countries allow and which open-access railway operators
challenge the former state railways on long-distance routes

.~ Complete competition Complete, but effectively no competition =
More than 33 % of the rail lines privatised W Less than 33% of the rail lines privatised
No competition No information
Selected routes of open-access railway operators: £
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Vienna(V) — Salzburg(S)

Czechia, Slovakia, Poland |00
LEO Express o Bxpress

Praha(PR) - Kogice(K)/Staré Mésto(SM)/ ' (<4

Krakow(KR)/Wroclaw(WR)

RegioJet 4 R.,,E‘?.!?JH

Bratislava(BR) — Komarno(KQO)/ <
Kosice(K), Praha(PR) - Havifov(H)/

Staré Mésto(SM)/Bratislava(BR)/

Vienna(V)

Germany _ |
FlixTrain FLi%XTRAIN

Hamburg(H) - Cologne(CO), Berlin(B) — Aachen (A)
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Italy [

Nuovo Trasporto Viaggiatori -‘»n-»l!-

Turino(T) - Salerno(SA)/Venedig(VE), @
Venedig(VE) - Salerno(SA), Bergamo(BE) — Neapel(N).

Bozen(BO) - Salerno(SA), Mailand(M) - Rom(R)

Sweden
MTR Express EIMTR
Stockholm(ST) - Gothenburg(G)

Snilltaget Sniilltédgel
Malma(MA) - Stockholm(ST)

Romania 5 e

Astra Trans Carpatic
Bucuresti(BU) - Arad(AR)/
Constanta(C)/Brasov(BRA)/Titu(TI)
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- letecka doprava
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dominance letli na kratké vzdalenosti (do
1000 km) v celkovém objemu vykonl

cca 60 % prodanych mist je na
vnitrostatnich letech

podil nakladni letecké dopravy na
celosvétovém transportu zhoii

1 % objemu / 35 % hodnoty ICAO 2020



FREQUENT FLYERS = FREQUENT POLLUTERS?

Shares of flights taken compared to the share of population,
in percent, UK 2019

4 TOP 1% § TOP 52%
1% of the residents in the UK 52% of the residents in the UK
are responsible for almost 20% are responsible for 100%
of the flights of the flights

# OTHER 48%

48% of the residents in the UK don't fly at all

zranitelnost letecké dopravy

Eyjafjallajokull 14.4. 2010

uzavreni 300 letist 15.-21. 4.
zruseni cca 100 000 letd

(7 miliond pasazéru)

ztraty cca 1,7 mld. USD

letecka doprava

letecka doprava jako environmentalni zatéz
konkurencni role vysokorychlostni zeleznice?

aktivni role v globalni casoprostorové kompresi
easyjet generation translokalismus

kanal Sireni pandemii




vodni doprava
diferencovana investicni nakladnost
pristavy, kanaly VS. more, splavne reky

(relatively) land-locked countries  zemé bez pfistupu k mofi, resp. zemé s nevyvinutou pifstavn{ infrastrukturou

namoini doprava jako podminka
ekonomické globalizace

naprosta dominance v sektoru
mezikontinentalni nakladni

dopravy

Quantity of -
containers
shipped on

the core route N
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intermodalita

Composition Last mit’
intermodalni doprava organizovana nterchange s
jako sekvence rtznych modu I G v el S
- P © = —
(intermodal transport chain) D RN =S .~
\\ r; I .

‘First mile’

Decomposition

[ Localregional distribution
{") Nationalintemational distribution
o Transport terminal

kontejnerizace
dulefity faktor rozvoje nakladni intermodalni dopravy (od 90. let 20. stol.)

redukce manipulacniho casu se zboZim,
pracovnich naklad{i a poZadavkii na
baleni zboZi

flexibilita pouZiti

11 hlavnich typu kontejnert




telekomunikace

rust semantické, abstraktni ekonomiky zavislé na telekomunikacnich systémech

telegraf

prvni oddélenf
komunikace od
dopravy (1844)

telefon mobllm.
telefonie
decentralizacni * internet
trendy(1876)

tele-working

back-offices,
outsourcing

telegenerated jobs

dopad telekomunikacnich
technologii na individualni
casoprostorové chovani
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doprava a mobilita v kazdodennim Zivote

kaidodenni mobilita jako jeden z pfiznaku urbanizace

‘modern society is a society on the move’

byt imobilni v mobilni spolecnosti?

mobility gap  ..whether every individual has adequate access to mobility to be able to
satisfy the needs of their everyday life. The question has become
particularly relevant as mobility has become fundamental to performing

day-to-day activities... socio-prostorova exkluze?

genderové podminéna mobilita

WS

muzi jako mobilnejsi skupina... duvody?
automobil jako maskulinni zalezitost?

structural stories  narativy zduvodnujici vorce mobilitniho/dopravniho chovanf



dopravni politiky / planovani

evropské dopravni politiky
7ajisténi Uzemni koheze | jednotny dopravni trh | trvald udrzitelnost | ko-modalita

m Collective use ‘ Individual use

Maas: Mobility-as-a-Service
7ajisténi integrovaného pristupu k dopravé/mobilité

L

na zakladé propojujicich tarifnich ¢i technologickych
platforem

- sge v s 7 7 ’ s M s
mikro-mobilita prekonavani "posledni mile" intega;ted

mobility
- y 4 e , e platform
méstské plany (udrzitelné) mobility




