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Background

APublic transport (PT) overcrowding i major (and recurrent)
challenggor moderndayurbantransportsystems

A Growing emphasion 6 s otrhiviel dlemandmanagemensolutionsi so asto
maximisePT networkefficiency

AITS-fed data could allow passengerdso make more informed
choicesi andthusimprovejourneyexperience

Apotentialconsequenceés?
Apropersystemarchitecture desigré ?
Ameanf achievingeffectiveness ?

C simulation tools



RTCI 0o real -time crowding information

public transport
(over)crowding % RTCI

+ - reatHtime
@ crowding information
ITS

Autilise ITS datato providereal-time advice on current
(predicted? passengefflows

ARTCI i in earlyresearctandimplementatiorstages

Aincreasindy feasile i abundantlatasources royre @)
A automategassengerounts(APC) TN
A fare-ticketingsystemgAFC, smartcarddata ) 20 m@
A WiFi, Bluetooth,videocamerag




Methodology - BusMezzo

BusMezzo(Cats,2011):
AsimulationbasedPT assignmeninodel

Adynamicdecisioamakingmodeli pathutility recurrentlyupdatedat eachaction
(choice)
A e.g. maydecideto re-routein responseo ATISupdates

Aproposedilgorithmi inclusionof instantaneousRTCI in pathchoicemodel
A generatehe RTCI basednthelatestrun (departure) only
A updatethe RTCI disseminatedb passengers
A utilisethe RTCl in decisionprocess



Methodology o RTCI algorithm

From ITS to path choice modeassumptions:

ELAN MY JOURNEY RTCI In-vehicle crowding penalty
level occupancy level BRTCI,
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Research objectives

A simulationof urbanPT systemperformancéPM peak)i within-dayeffects
Aeffectsof 6 r ainstntaneousRTCI in various demandconditions?

A RTCI penetratiorrate[%0]
A choicesensitivity(probabilisticvs. deterministicchoices)

A networksaturatiorrate
C could it help expose(and efficiently utilise) the available PT systemcapacity?
C RTCI effectivenesswith systemwide response?
A couldit potentially® a c k ih certagndonditions?

sample results on toy network
C excessive choice sensitivity

+ 100% penetration rate
= detrimental impact on travel experience

(extended Spieddorian (1989))

output travel disutility
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Case study 0 Krakow PT system
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Krakéw (Poland) urban PT
system model in BusMezzo:

A population: 750k (metro area 1.5m)

A PM peak:~75k [passengers/hr]
A OD data from HTS and @top surveys

A 110 zones15m OD paths

A 130 lines, 525 stodsGTFS data
A mainly bus/ tram services




Results o RTCI impact in PM peak

Increasein no. of seated passengers reduction in excessive overcrowding

RTCI - [vol.] increase |/é

RTCI - [vol.] decrease

[pass.] flowsi comparison vs. [no RTCI] case



Results o RTCI impact in PM peak

RTCI penetration rate

pass.
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A reducedrisk of worst crowding experience
A 28% lessexcessivevercrowdingpasshours]

| mpact upon passengersoO0O Journey
travel time "o RTCI 10?;/;’615\;;(:' on-board RTCI penetration rate | relative
i experience change

SO change |[ @ % ghare ofpasshrs] 0% 100% [ p %

walking time 18% - 1% BYelele

waiting time 25% - 1% 70% 74% + 2%
in-vehicle time 44% - 3% OO0 5

:: 22% 20% -
transfer penalty 13% - 3% Q00O ° ° 13%
waiting timei 000 8% 6% - 28%
: : 2% -19%

denied boarding

A 19% lower delaydueto boardingdenial

A limited but networkwide welfareimprovements

€



Results o what if PT demand increases?

reduction in excessive overcrowding

APM peakdemandncreasedy ca 65%

ARTCI can still be advantageou$ and

help mitigate worst overcrowding
experience

. 0
travel time Lo RTC'
ts - relative
componen change |[ @ %]
walking time - 1%
waiting time - 9%
in-vehicle time -5%
transfer penalty -4%
dwa!tlggbtlmzl_ - 3504
enie oaraing RTCI - [vol.] increase
welfare +4.6% RTCI - [vol.] decrease §/

[pass.] flows’ comparison vs. [no RTCI] case



Results o RTCI and choice sensitivity

What if choice sensitivity would changgd ot her t hi ngs Dbei n

Aminor impact of RTCI for low
(probabilistic)choicesensitivity

A andhighernetworkdemandsaturation)

Atravel experience not necessarily
worse with higher % of passengers
respondingo RTClé

Aé yet i instantaneousRTCI could

, _ X become counterproductivein high
6typicalo PM peak de mgpidrminfstickersitivity



