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Technology trends
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Optimal mix of modes?
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Debate

Investeer nu in lightrail om
verkeersinfarct te voorkomen

De urgentie van de mobiliteitsproblematiek vraagt om concrete actie
van het kabinet, stellen vervoersbedrijven en wethouders van

o B RT VS I_RT? Verkeer aan de vooravond van het Kamerdebat over OV.

e BRT+LRT!

Schmeink: lightrail is geen ‘silver
bullet’

publiceerd op 01-06-2018 om 11:19
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2 Light Rail
Transit Systems

61 Lessons in Sustainable
Urban Development
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Cases worldwide
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Google

light rail X n

ALLE AFBEELDINGEN MAPS NIEUWS Vi

Tip: Alleen in het Nederlands zoeken. U kunt uw zoektaal
instellen in de Voorkeuren

Gesponsord

Google Shopping

6

SLV 145202 3-Fase DM Lights HV 1 circuit
spanningsrail 2mtr ... track Kalu Track QPAR ...
€61,92 €63,09
LampenOnline.com dmlights.nl
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Light rail system types

5 — 4
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Tram-train (Type 2)

A pioneer tram-train is the famous Karlsruhe system, Germany.
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| essons learned: 61 cases

» Light rail has been successfully implemented
in many urban regions worldwide.

» Several light rail projects were
not that successful or even failed.

e There is much debate on the
(societal) cost-benefit ratio of these systems.
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General findings:
failure

Project conception

» Too few project variants or alternatives. Solutions for a good
project are often found in the combination of different
alternatives.

Project organization
 Innovative public tendering (e.g. DBFMO and alike) comes

with risks;

Politics
» Changing political climate;

Communication
» A technocratic attitude jeopardizes the project;

3 s
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General findings:
succes

Project conception
» Focus on ‘why’ the project (short term and long term);

Politics
e The timeframe of contracts for the project must be consistent
with political timeframes;

Communication
» Residents and citizens must be involved in the project;
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Objectives of public transport
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Justification of public transport

Framework of 5 E’s

- Effective mobility

- Efficient city
- Environment
- Economy
- Equity
’Uaujuo_“.l\“a
Van Oort et al. 2017
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Efficient cities

- All kinds of (indirect) effects:
Urban planning & design
(Restructuring) the city
Quality of the city

Livability

Image & perception of the city

MAKING THE MOST OUT OF SCARCE ROAD SPACE
people per hour on 3.5-meter wide lane in the city
diny ap g, and speed, the use of space y greatly of ravel - potential passenger volumes vary greatly by
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Environment+health

- More efficient regarding:
- Energy consumption
- (Direct) emissions
- Land use ot o

Modes of travel have varying effects on emissions of CO2 and other greenhouse gasses that cause climate change.

- Bicycle+transit e e e L

D x (values given in passenger-kilometers) All values reflect a 1009 occupation rate.
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Impact of PT quality on catchment
areas

Brand, J., et al. (2017)
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Economy

- Land value

- Real estate value

- Retail turnover & quality
- Employment

- Property development

Increase due to high quality public transport
accessibility

Land value + 5% + 10%

House value + 2% + 5%
% =
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Households Without Vehicle
SMART Service Area l

Equity

- Social access & connection:
- Contra-segregation
- Social mobility « ™

B 21 t037%
I 9t020%

o 0to 8%

= = = Proposed BRT Route

‘ “\‘.‘1 - Detroit Boundary @
Dutch population (>16 year) y'
- 6%: Hard to walk or cycle
- 2.5 million: Hard to read or write and limited digital skills
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Effective mobility

- Quality of service
- Travel speed
- Transfers
- Service reliability
- Robustness
- Comfort
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Light rail Bus Streetcar

Eelde - De Punt
via Centroal Stotion
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Ralil bonus

Source Result
» Research TU Delft (Bunschoten - -
Scherer (2011) Slight pref. rail
et al. 2013) Scherer (2009) Slight pref. rail
Cain (2009) Slight pref. rail
o Additional attractiveness of a Bovy en Hoogendoorn- Preference rail
rail system compared to a bus Lanser (2005)

. .. Currie (2004) Slight pref. rail
system W_Ith_ similar Ben Akiva (2002) No difference
characteristics Welschen (2002) 0-10%

Kasch en Vogts (2002) Preference rail
Megel (2001) Slight pref. rail
Axhausen (2001) Slight pref. rail
Berschin (1998) +30%
Arnold en Lohrmann (1997) +15%
Hisler (1996) +54%
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Rail Bonus: approx. 5-15%

6x/h 5 min
1
6 min W_
B
4 min *
4x/h Q 20 min

z .,
TU Delft Challenge the future 34 Lob




Case 1: Utrecht Uithoflijn
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Decision making in public transport

» Most PT projects aim at enhanced reliability
» Service reliability is often missing in CBA and transport models
» We developed:

» Methodology to incorporate passenger impacts of service reliability:

» Transport models (reliable forecasts) Calculated
0% Expert judgment

» Cost benefit analyses 13%

» Applied in Utrecht

Qualitatively

27%
Not

60%
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Case: Uithoflijn (line 12)
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Problem analysis

= Busiest bus line in the Netherlands: 27.000 passengers per day

=  Frequency of 23x/hour/direction using double-articulated buses:
30x/hour/direction necessary

= Poor reliability and lack of capacity

= Mobility is still growing
= +25% planned property in the Uithof: +8.000 students, +10.000
employees

= Total: 53.000 students, 30.000 employees and 3.500 visitors
(hospital)

= No additional parking space
= Demand forecast: 46.000 passenger per day

Solution
Introduction of a light rail line: 16-20x/hour
-i-‘u Delft Challenge the future 38 %’5_.




Poor reliability

Scheduled headway
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New tram line

WA N AL
SN TN

SRS
A B
»\@m&-

%

@
NS

Y- (N @b
7,5 km
Operations are

planned to start in
2018;

Connected CAF vehicles (2x37,5 m) delayed to 2019

e

2
TUDelft Challenge the future 40 Lab




Ministry requires CBA

- Regional parties agreed with plans and finances
- €110 million of Minister of Transport available (about 1/3 of total costs)

CBA > 1,0

YES NO
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TU Delft Challenge the future 41 Lab




Our approach

» Calculations of:
e Future demand, including tram bonus impacts,
» Costs (infrastructure and operations) "'
» Benefits
» Travel time gains
* Reliability gains

Service Reliability and
Urban Public Transport Design

Van Oort, 2011
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Three step approach

Service Passenger Monetary
dynamics impacts impacts

Additional travel time
and variance

Schedule adherence ®

Van Oort, 2016

e
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Results CBA

Value compared to reference case (million: im

2011}
Imvestment costs £
Operating costs €68 | Additional
Total costs '@ waiting time due

to unreliability

Addinonal ticket revennes £40
Increased travel tme €47
- Less waling ime
- Feduction in distribution
_mmmnr I:I-fﬁ.'ﬂ{h]:l.f_! q st Distribution of
in the vehicle travel time due
External effects (enussions, safesy to unreliability
BiC)
Total bangiffc £330
Benefits-costs .
Benefit cost ratio (112 )

Service reliability effects are over >60% of all benefits!

This method was approved by the Dutch Ministry and the
Minister provided the €110 million

3 .,
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Summary

» Light rail is a valuable addition to the PT planning tool box

» Light rail is flexible and hybrid

» Lessons from light rail projects: justification and broader scope
than transport

e Framework of 5 E’s Y 7
» Efficiency
» Effectiveness
e Economy
e Environment

e Equity

cases

» Light rail enables increase in service realibility

» Little attention to service reliability in cost-benefit analyses
» Service reliability benefits made the difference in Utrecht

luawuo_“.r\“';
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Light Rail
Transit Systems

61 Lessons in Sustainable

Urban Development

Available via www.Elsevier.com

Van der Bijl, Van Oort, Bukman 2018

Elsevier
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http://www.elsevier.com/
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Questions / contact
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