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So far: Economic growth ~ growing resource extraction
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Earth Overshoot Day
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Transport is the #1 GHG Emitter in Switzerland, #2 Worldwide

Per capila greenhouse gas emissions by seclor, Swilzerland, 2019
Per capita greenhouse gas emissions are measured in tonnes of carbon dioxide-equivalents per person per
year.
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Per capita greenhouse gas emissions by sector, World, 2019
Per capita greenhouse gas emissions are measured in tonnes of carbon dioxide-equivalents per person per
year,
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The dilemma of transport policy

Rapid decarbonization Keep improving

of traffic accessibility Avoid urban sprawl

Allow innovations
(Uber, E-Cars, A-Cars)

Axhausen, K.W. (2020)
Loo, B.P.Y. and Axhausen (2022)
Alcott, B. (2005)
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Decarbonization: The problem of electric and autonomous cars

Induced
i I Today’s E-Cars' demand 2050
-20% due to

"""" T Global Induced autonomous
E-Cars population demand driving®
20502 growth 2050 due e —m -
-62% 20503 to E-Cars* [

Today’s +259, R -
ICE cars 3o _I-

Note: These are optimistic estimates of how many CO2 emissions can be avoided through technology.

'ITF (2020)

2Cox, B., C.L. Mutel, C. Bauer, A. Mendoza Beltran and D.P. van Vuuren (2018);

3UN (2019)

4Assumption due to growing wealth, better infrastructure and lower cost of batteries for future E-Cars: Schmidt, O., A. Hawkes, A.
Gambhir and |. Staffell (2017)

SAssumption based on Bésch, P.M., F. Ciari and K.W. Axhausen (2018)

SIPCC (2022)
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Other incremental approaches don’t scale

. B -

Carpooling Road Pricing Public Transport
* Low acceptance * Low democratic * Long planning
among users with acceptance? horizons
ical
choice * Not feasible for all
people3

1Shaheen, S. (2018)
2 Lichtin, F., E.K. Smith, K.W. Axhausen and T. Bernauer (2022)

3Turner, J. and M. Grieco (2000)
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A cycling revolution as a way out?

Better More negative
Improving > Accessibility > More Travel > externalities S
Transport (lower generalized Demand (emissions, "0,‘
cost) noise, sprawl...) -
T need for... K
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The E-Bike City: Core Idea

Devote ~50% of road space to micromobility e.g. bicycles, e-bikes, cargo-bikes, e-scooters, etc.

Ballo, Meyer de Freitas, Meister, Axhausen (2022)
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E-Bike City: Basic principles

=

CIOM=""Y

Absolute priority for cycling and
public transport on intersections

E’HZU ri Ch E-Bike City Kolloquium - Projektupdate

~50%

S @

Safe cycling infrastructure equally
distributed across the e-bike city

% @

Reducing the attractiveness of

driving
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Goal

How does the public transit system need to look, to support a
major shift to cycling/e-biking, considering that cycling is not
appropriate for all situations/weather conditions?

Developing a tool to adjust transit system
during unexpected capacity situations

Study weather effects on transport demand

OpenBus

E’HZUN Ch E-Bike City Kolloquium - Projektupdate

How much rain,
temperature,
seasons, etc... affect
bike usage? How
much other modes?

What is the mode
shift in adverse
weather conditions?

08.06.2023
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OpenBus

for Zurich - Workflow

MATSIM
trip data

Merge to
traffic zones

GTFS

timetable data

Extract lines
and stations

ETH:iirich
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OpenBus
Toolbox

» Optimise line plan
* Route demand to
stations and lines

iy
Line plan and ii\* A
timetable &;fﬁ/;f}

Vehicle usage g
[ 3
Passenger 0?’?‘
flows ' ' '
Source: RF123
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OpenBus for Zuerich — Served stops and demand

' Served demand
’ Served stops

08.06.2023 15



OpenBus for Zuerich — Average Vehicle Load

Triemli B capacity
1 4 e pax
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Seebach

2000 1000 0 0 1000 2000
passengers [n] passengers [N]

Source: VBZ
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Weather effects — Methods

opendata.swissQ

@ Zuri#®%Linie

@ MeteoSwiss
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Prediction Models

=

 Past Travel Demand

* Weather

4

Machine

Learning

4

Future Travel Demand

Mode shift
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Weather effects — Preliminary results

Relationship between peak wind speed and
cycling counts

Mean hourly movements
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Mean hourly movements

Weather effects — Mode shift

Current Mode share*

Weather variables Lo
¥ 5 »
Precipitation, temperature, humidity, sunshine, wind speed, pressure
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Future plans

Scale-up and optimize the prototype based on OpenBus
Improve data collection, cleaning and analysis

Testing different prediction models for demand variation from weather

Feedback

How to manage variable demand? Is OpenBus a valid choice?
Which external factors to consider primarily for demand variation? E.g.

weather, weekday, season, holiday, ...

ETH:z(irich E-Bike City Kolloquium - Projektupdate 08.06.2023
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Designing the E-Bike City

1. 50% of road space for cycling
2.  Making the policy direction tangible

3.  Visualizations and design manuals

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 23



Example Birchstrasse, Zurich
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Example Birchstrasse, Zurich
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Schnitt
Birchstr-43-N .

ETH:z(irich E-Bike City Kolloquium - Projektupdate 08.06.2023 26



Drafting

/S
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Drafting
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3D model for visualizations
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3D model for visualizations
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What about the resulting networks?

Goals
1.  Realistic networks for a transport model

2. Ascalable process across many cities worldwide

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 32



Network redesign: Design philosophy

Converting all vehicular lanes to N \

, ) J
cycling infrastructure, except a \ y \ - N A
minimum set, ensuring: >\\ A\ N A\
1. Vehicular access to all %5 ' | N \ - ///7
intersections \{\{; \\ \\/ \ 7
2.  Operation of current major N 4>§§ / . ‘ \ /
transit routes \< f% . % 7S, \ /
VAR § Ik \§ \KSS\\__\ .
/7& ST % =S
XN SRR Y SN \\%\
SN NOa / Y
\ 3 / N
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0 100 200 m Nl . ,_/,\/(;/\
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Network redesign: Status quo

<\ vy | _\\\ 77\
<N NG
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Network redesign: Only essential vehicular lanes
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Network redesign: Converting the remaining lanes to cycling



Network redesign: Street network simplification

% AU A

0 25 50'm 0 25 50 m”

—#l —?/
Original OpenStreetMap data Simplified Centerline Graph
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Network redesign: Data structure

1 1

1 1

. F- | L< | oM< | 1< ™ | wm || F i
20 | 1.5 3.0 3.0 3.0 3.0 1.5 2.0

A4

roadway width = 19m
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Network redesign: Planer’s inputs

1.  Network hierarchies gl A

. ’,,::-f" e _ - = »
2. Segmentation o ey S
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Network redesign: Lanes before and after
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Zusammenfassung Entwurf

» E-Bike City becomes more concrete through the first designs of streets and intersections
« Automated generation of alternative street networks

« Software SNMan (Street Network Manipulator)

Nachste Schritte:
 What are the effects of these alternative networks on traffic?

» Professional Visualizations

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 42
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Obijective: Urban road space allocation to different modes

Trade-off between eco-friendly/active transport mode enhancement and car
traffic performance degradation:

g |
S &
| IS

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 44
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Subproject D framework

D1 (modeling):
Multi-modal macroscopic fundamental diagrams

D2 (prediction):
Multi-modal network traffic assignment

D3 (management / control):
Dynamic road space allocation strategies &
others

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 45



Problem --- Bicycle traffic dynamics

Characteristics:
1. Non-lane-based traffic flow

2. Large behavioral heterogeneity, e.g., desired speed, overtaking incentive,
etc.

3. Different dynamics in a mixed traffic stream

k, <k, K, < ky, <k, k, > k",
B« ) B . n M 5 5 (O
&b &b 9P g b & o &b (D

Loder et al. (2021)
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Problem --- Multi-modal interaction

1. Signal priority & other multi-modal adaptive signal control strategies
2. Public transport (PT) vehicle operation on car/bike lanes
3. Mixed bicycle-car traffic flow

Intelligent traffic light in Copenhagen A bus line in Ipswich Bicycles in general traffic
(Gunnar Bothner-By / Flickr) (Scenic Bus Photos-By / Flickr) (Photo credit to ©Toby Jacobs)

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 47



Method --- Microscopic bicycle simulation

 Anew rule-based continuous space model considering two-dimensional
(longitudinal and lateral) maneuvers with mental-level decision-making

« Goal: Deriving desired macroscopic parameters in various scenarios

CYCLIST SIZE | !

wy /24 ¢xv; KT T T T T T
wb/2+§*6*vi

. @@ CONSIDERATION RANGE

Diagram of the cyclist size, safety region, and consideration
range defined in the proposed model
(Brunner et al., 2023)
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Method --- Multi-modal macroscopic fundamental diagram (mMFD)

MFD describes the relationship between network accumulation (density) and
production (flow).

City center Wiedikon

F . N §
N ®

Travel production [1000 veh-km/h]
=]

&l
&l
5
5l
0 : ; : : _
0 500 1000 1500 2000 0O 500 1000 1500 2000
Accumulation of cars [veh]
Two subregions in the city of Zurich Empirical car MFDs of the city of Zurich
(Loder et al., 2017) (Loder et al., 2017)
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Method --- Multi-modal macroscopic fundamental diagram (mMFD)

3D-MFD additionally captures the influence of public transport (buses, trams,
etc.) on network traffic performance.

£ g8
= = o
¥ &= o ]
£ L 60 ¥ pelo
s e 5 Il hidi 60
& o @ T Tl -
o 50 R - [ | )
=) = - : - 50
i~ 40 =
5 g = Y JH y : 40
£ 30 5 = _
3 B ; 30
2w 20 E : Ji!
& B u | 20
= 10 =Y
= Ny [veh] - . 10
E o 0 s _ N, [veh]

0 500 1000 1500 2000 2500 = © - 0

0 500 1000 1500 2000 2500

N, [veh]
N, [veh]

a) Citycenter.
(a) City (b) Wiedikon.

Empirical 3D-MFDs in the city of Zurich
(Loder et al., 2017)
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Method --- Multi-modal macroscopic fundamental diagram (mMFD)

Variational method (analytical):

£ 9 | © |
5| £ S B S moving bottleneck cut
B > =%
S° S° \capacity cut
S i N
4V} od
X r._ i Cs —l D —
_ﬂ B 4
gl = o o
= = o L I ] L T T I T T o T T T T T T ] T
Fr] 00 02 04 06 08 1.0 00 02 04 06 08 1.0

density density

A variational graph of a route in the network

Left: MFD generated by the variational method
(Leclercq and Geroliminis, 2013)

Right: Adding additional cuts to account for the
impact of bus lines operating on car lanes
(Castrillon and Laval, 2018)
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Method --- Network partition
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Preliminary results --- Bicycle MFD

average flow (bicycle/h)
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offset = 35 s) generated with Vissim
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Preliminary results --- Analytical MFDs considering the impact of transit

signal priority (TSP)

4 | 250m 4

<
() ()

.

< = =
)] ()]

v v v
Network grid with two horizontal
and two vertical PT lines
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Analytical MFDs of the network grid
considering different TSP configurations
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Ongoing work

1. Developing the analytical methods for mixed traffic scenarios

2. Partitioning the large-scale network with a heuristic (rule) and a suitable
algorithm

3. Applying the developed mMFD framework to each subnetwork

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 55
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corridors. Transportmetrica B: Transport Dynamics, 6(4), 286-301.
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Spatial optimization of street networks

« Spatial optimization is a key part of GIS and transportation literature
« Many iterative approaches exist for bike lane placement

* New opportunities arise from radical street network changes as in the E-bike City project, in
particular global optimization

- Goal: Optimize the bike lane allocation for the e-bike city, with respect to evaluation metrics that
assess the goodness of the network
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Combinatorial optimization

Combinatorial optimization: Finding an optimal solution in a discrete set of possibilities that maximizes /
minimizes an objective function

Bike lane optimization: In a street graph with n edges, allocate a subset of edges as bike lanes

Problem: In a set of n elements, there are 2" possible subsets

- 2" possible bike lane networks in a street network with n edges!
2 by the power of 5 : 32
Examp|es: 2 by the power of 10 : 1024
2 by the power of 20 : 1048576
' 2 by the power of 3@ : 1073741824
Logistics Optimization 2 by the power of 50 : 1125899906842624
Deli\.'ery_
Q destinations (#) Scheduling
Q Q i ! ' J ! {..‘,M,:;ze
M, [ 3 2 1 .
o 0] y
£ M, 2 1 3 4
Q % Delivery area -
M, 3 |8 2 4
0 5 10 15 20 25 30

e o Time (min)
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Bike lane optimization as a combinatorial problem

--------------

. O Intersection |
. ) ] ) O \ <«— Carlane \
However, smart solutions exist for many combinatorial problems, e.g. \ | <— Bikelane |

——————————————

* Finding shortest paths

« Maximizing the flow through a network

- Goal: Draw from these solutions to optimize the bike lane allocation O

Modelling approach:
— Each edge is one lane, and a lane can be allocated either to bikes or to cars

- The objective is to find a division into bike lanes and car lanes that minimizes the travel times for both
bikes and cars
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Modelling as a maximum flow problem

- Can be modeled as a flow problem
» Variables: Capacity allocated to bikes and cars (per edge)
* Objective: Minimize a weighted average of the point-to-point travel times in car and bike networks

* Constraints:
* There must exist a path between every pair of nodes (via flow constraint)
* The sum of car- and bike- paths going through one edge is limited by the edge capacity

Bike graph (undirected) Car graph (directed)

0.8 (
0.6 &

(=)l

T
0.4 =

) I ~
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Modelling bike lane optimization as a flow problem

Challenges:

+ . Linear program —> efficiently solvable

- . The solutions from the linear program will have

to be post-processed (might allocate 70% of a
lane to bikes and 30% to cars)

Trading-off car and bike network:

Pareto-optimality

ETH:iirich

E-Bike City Kolloquium - Projektupdate

Goal

Travel times car networl

-
"-.__, A, B and D are nondominated
{ o Either B or D dominates C
| '._ '.l
|
. TR
Current situation:

Pareto front Good car network,
bad bike network

Pareto solution e @ O

Travel times bike network
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Evaluation tools for street networks

Angular shift
Betweenness centrality  (\Weighted) closeness centrality (turns)

\ /

Centrality measures
Network
\ morphology

Network
/ topology
Shortest path length GIS-based
street network Network

metrics context
Network robustness

Green-Blue
infrastructure
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Open-source bike lane optimization and evaluation tools

Q\Q NinaWie add installation instructions and file documentation a7ae72e 2 weeks ago
[ ebike_city_tools Add RL environment and greedy method to flip edges for optimizin...
[3 .gitignore Add scatterplot
[ LICENSE Initial commit
[@ README.md add installation instructions and file documentation
3 compare_algorithms.py add installation instructions and file documentation
[ setup.py add installation instructions and file documentation
‘= README.md

Bike lane optimization
Tools for evaluating street networks with radical redesign by splitting into bike and car lanes

Installation

O 7 commits

5 months ago
5 months ago
5 months ago
2 weeks ago
2 weeks ago

2 weeks ago

The required packages and our sprf package can be installed via pip in editable mode in a virtual environment

with the following commands:

git clone https://github.com/mie-lab/bike_lane_optimization
cd spatial_rf_python

python -m venv env

source env/bin/activate

pip install -e .

E’HZU ri Ch E-Bike City Kolloquium - Projektupdate

No description, website, or topics
provided.

Readme

MIT license

0 stars

3 watching

< @ 3 B

0 forks

Report repository

Releases

No releases published

Packages

No packages published

Languages

L ]
@® Python 100.0%

08.06.2023
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Next steps

1.  Implement and evaluate optimization algorithm on real street networks

2. Compare results quantitatively and qualitatively to the iterative algorithms by means of the Pareto
curve

3. Implement GIS-based evaluation tools to give a more comprehensive picture about the goodness of
the street network
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Environmental impacts of our current mobility system

Relevant supply chains l& f CO2 eq *
3 CO2 eq
| e | L=
CO2eq o oy
\_l.;—/
f CO2 eq

= (.

bbb

= )

beeo l:n: ,,,,,,,,,,,,,

1 CO2 eq
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Environmental benefits and impacts of an e-bike city

RQ: How do various
factors, such as
vehicle technology,
battery types, and
electricity mix,
influence the env.

( performance?

RQ: How do the environmental impacts of
metal mining for e-bike batteries vary and
what influence does this have on the overall
performance of an e-bike-city?

S ] T CO2eq

RQ: What are the environmental benefits and impacts associated
with the implementation of an e-bike city?
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Environmental benefits and impacts of the e-bike city

ETH:iirich

Life cycle assessment

End-of-Life Raw material

extraction

Use
Manufacturing

Distribution

E-Bike City Kolloquium - Projektupdate
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Raw material extraction &
manufacturing

ﬁ Lithium T
- ¢ +
ﬁ Graphite - n _
ﬁ Cobalt = ¢ + d%
ﬁ Nickel n n
ﬁ Manganese " ¢ *
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Lithium carbonate production from Salar de Atacama

Evaporation ponds Processing plant

e - " — T et e — — - ———
| A— i
T
2 Y

e 7z

Tom Hegen

Google maps, 18.10.22

Assessment of environmental impacts
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For one kg of lithium carbonate:

-
China

g\ —_—
% o

N.#i g 31.6kg CO2eq

3.4 kg CO2 eq*
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Ongoing work

Life cycle assessment

End-of-Life Raw material

extraction

Use
Manufacturing

Distribution

ETH:iirich

E-Bike City Kolloquium - Projektupdate

Data collection and assessment:
— Improvement of metal mining data
— E-bike production, maintenance
— Battery recycling
— Current mobility
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RQ: What Requirements do Residents Place on the Policy
Implementation of an E-Bike City?

. Assessing citizen attitudes towards e-Bike-City policy implementation using survey experiments

. Focus on policy scenarios and cumulative information provision, building on findings of other work
packages

ﬁ’ Measure public acceptance...
qll  overtime

@ and with cumulative information provision

% Assess how street space allocation affects public acceptance

=1 Ancillary policies to mitigate (perceived) negative impacts
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Panel Survey and Research Method

il Longitudinal panel survey with survey experiments, focus groups

#% Survey a nationally representative panel (N=6000, Swiss Mobility Panel) to understand resident

attitudes towards an e-Bike-City

ETH:iirich

/1. Main Survey

Fall 2023

Swiss Mobility Panel
Wave 5

p

e Experiment 1:
Baseline policy
acceptance

¢ Experiment 3:
Policy

\__| implementation

experiment

e Further control
variable items

\

\

G. Follow-up 1
Spring 2024

Swiss Mobility Panel
Wave 6

/

E-Bike City Kolloquium - Projektupdate

G. Follow-up 2
Fall 2024

Swiss Mobility Panel
Wave 7

p

Information
provision and
effect on

n
e Experiment 2:
Street design
experiment
A 4

acceptance

* Experiment 1:

08.06.2023
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Experiment 1:

Individual E-Bike City Policy Assessment and Information Provision

dtl E-Bike City description ]
Main Survey & Follow-up 2

@ Randomized information provision

From other subprojects
Follow-up 2

=0 Qutcome variables

alogao _<
*  General acceptance

+  Perceived effectiveness
*  Perceived fairness

E’"ZU ri Ch E-Bike City Kolloquium - Projektupdate

The proposal stipulates to re-allocate 50 percent of the traffic space in
Zurich exclusively to cycling, other micromobility vehicles, and public
transport. Most streets would be bisected into a one-way lane for cars
and a double lane for micromobility. The necessary space is won by
consciously removing capacity and connectivity from private cars.
Today's access of buildings by car as well as by utility and service
vehicles will still be maintained. Special arrangements for emergency
vehicles ensure their proper operation. The infrastructure is optimised
for the mass use of diverse types of micromobiles, addressing speed
differences, varying vehicle sizes, parking and charging opportunities,
and use for freight transport.

Based on calculations by researchers at ETH, the project is estimated to
cost CHF XX for the implementation in the entire city of Zurich.

In a ballot, would you vote in favour or against the creation of an e-Bike
City?

1k 7
Strongly 2 3 4 5 6 Strongly
reject support

O O O O O O O

08.06.2023
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Experiment 2 & Workshops:
How Street Design Affects Public Opinion

. Evaluating preferences for the built environment
. Pre-evaluation of attributes with expert and citizen workshops

. |dentify the most relevant attributes of the street-scale built environment using a survey
experiment with randomly allocated street-level attributes

E-Bike City Kolloquium
Street-Design fiir soziale Akzeptanz Lass uns Rosengartenstrasse umgestalten!
‘Wie sollen Strassen in einer E-Bike-Stadt 150 sie 9 - 1 H
gestaltet werden, so dass sie von der “ <0 : [ mL BeSChmlbung Q
Offentiichkeit akzeptiert werden? B 4 bl Diskutieren Sie den aktuellen Strassenzu
ot stand

In diesem interaktiven Workshop erarbe- I ~Weicho Verkshrarnitel hiben Vorrand?
iten die Teilnehmerinnen Strassenlay- ! Walche haben es nicht?
outs fir aktive Madi, die den Bediirfrissen T - SInd gesunte TransportmBglichikeNten
unterschiedlicher Nutzerinnengruppen /3 | 5 undfoder aktive Modivorhanden?

™ gerecht werden. Anschliessend disku- *Ist die Infrastruktur fir Fuss- und Velover-
tieren sie die Auswirkungen ihrer De- 7 Kb vorhaadeim
signentscheidungen auf zukiinftige poli- : % .
tische Entscheidungen. B G

s ™ r I+

o ) & PEYe S RS0 Abschntt Nord-bis Lehen- K ontaxt *Kantonaler Haupverkehr-

, LA 1 Y >
=] (. L -
@ (& I_II -
*i n - ﬁ e Y
- laJ ] =

senraums auf aktive Ver- * Hochbelastete Durchgang-

kehrstrager umlegen sachse mit it i Jederr inwahit eine
+ Den Raum von Fassaden- 55000 c us. Uberiegen Sie ge-

linle zu Fassadenlinie eines jeden Tag meinsam, wie Sie dle Heraustorderung

Jeden Gebaudes betrachten « Uberwiegend Wohnnutzun- @lner E-Bike Stadtaus den verschiedanen

2 ; e in géschiossener bew Biickwinkeln und Mobilitatsarten angehsn
Dic Horausforderungen Hir durchiissiger Bebauung, wlrdan, Gestaiten Sie Ifen Entwurt aus der

die Bffentliche Akzeptanz na-

i i eine Schule und 0l Charaktere.
e e Gewerbebtrisben im £G

Was is sonst méglich? l

aus. Diskutieren Sie. Wieder holen Sie den
3 Umgestaltung ’ P

*Wenn sich Ihre Gruppe auf einen Entwurf
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Experiment 3:

Policy Design Implementation and Ancillary Measures

Evaluate acceptance of ancillary policy measures for E-Bike City project implementation.

. Conjoint experiment to asses relative importance of different policy design characteristics for
acceptance of an E-Bike City implementation

2 proposals

=,

Attributes with
randomly
varied
attribute
characteristics

Y

Choice &
rating tasks

>

ETH:iirich

E-Bike City Kolloquium - Projektupdate

What are your views on the two proposals for the e-Bike City?

Proposal 1 Proposal 2
Share of streel_rea\ocahon from 30% 60%
motorized private transport
Implementation Costs CHF X Million CHF Y Million
Funding City budget Corporate income tax
Ensuring city-wide E-Bike-Sharing | Yes, subsidised for low-income households | Yes, free of charge for municipal residents
Public transport subsidies Yes, for low-income households No
Measures to ensureraccesswbwllly into Yes, fast bike routes leading into the city Yes, park-and-ride |nfrastructure outside the
the city city
Which of the two proposals would you prefer if implemented?
O Proposal 1 O Proposal 2

Would you accept proposal 1?

O Yes O No

Would you accept proposal 27

O Yes O No

08.06.2023 83
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Impact assessment in MATSIm

1.  How will the E-Bike City change our
travel?

2. Who will be impacted and how?

3. Agent-based simulation

E’HZU ri Ch E-Bike City Kolloquium - Projektupdate

Sonnak (2023)
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Challenge 1: Using a «modular» network

% AU A

0 25 50'm 0 25 50 m”

—#l —?/
Original OpenStreetMap data Simplified Centerline Graph
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Challenge 1: Using a «modular» network

Relative mean speed by hour

— 1.0
k5
© 0.8
o
w
cC
m0'6
£
®0.4
P
© 0.2
O]
Y
0.0
O~ AN MTUOLOMNODOOOTNMTSUOLOMNMNODOOTTANMSTWLONMNOOD®
T r e T T QAN ANANANANANNNANN
Hour
Sonnak (2023)
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Challenge 2: Behavior of cyclists

Erster Block: Vergleiche zwischen Hauptstrassen und Quartierstrassen
Unten sehen Sie Beispielabbildungen sowie die jeweiligen Merkmale aufgefihrt, die variiert werden.

Signalisierte Geschwindigkeit
Parken vorhanden oder nicht Verkehrsintensitat

o~

4

Art der Trennung zwischen Fahrspur o =
| und Velospur . R T O
s i 4 Breite der Velospur oder Veloweg |3
; ‘ (letzeres auf Trottoir)

Markierung und Farbe der Velospur

Meyer de Freitas’ SP Survey in E-Biking in Switzreland (EBIS)

E’HZUHCI‘I E-Bike City Kolloquium - Projektupdate

i\

-
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Challenge 2: Behavior of cyclists

Value of Distance «VoD»
» 1 km of bike path feels like 0.22 km

Meister (2022)
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Challenge 3: Mode choice and change of acitivities

1.  Large changes of road infrastructure
2. But traditional models typically account only for marginal change
3. Combined activity-based & agent-based model system (SBB SIMBA MOBI)

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 )



Challenge 4: Calibration

. Analysis tool, developed by Eduardo Falbel
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Summary Subproject H

. Assessing the impacts of the E-Bike City policy direction

. Extending the traditional transport planning toolkit with methods for cycling and large changes
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Costs of creating the E-Bike City
& expected changes in accident risks.

/, » A \

Velo-
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Research Questions: Costs and Safety

E’HZUNCh E-Bike City Kolloquium - Projektupdate 08.06.2023 95



Research Methods: Literature, Interviews & spatial analyses
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Results so far

12

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 97



Results so far

12
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Results so far

12
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Open Questions

Where/how can we find reliable data about completed bicycle infrastructure projects?

200 square meters of paint

3 Signs

1 Bicycle symbol
+ 1 Crosswalk

10’000 CHF + 10%

/S
6 Velovorzugsroute Altstetten
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Motivation

Main goal: estimating robust and behaviorally interpretable parameters to model activity-travel
behavior

» Particularly, deriving behavioral indicators (value of time, elasticity) to evaluate impacts of e-bike city

» Improving the realism of microsimulations, including activity and travel dimensions

leisure education shopping dusk

Ia
3

©

Time (h]

dawn education leisure

0 1 2 3 4 5 6 7 8 9 10 i 2 B 14 15 b3 u 18 19 20 2 2 r:l 2
Time [h]
dawn leisure dusk
0 1 2 3 4 5 6 7 8 9 10 n 12 B 14 15 16 by 18 19 20 2 n B 2
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Methodology

1. Application of OASIS: optimisation framework to simulate daily activity schedules, with simultaneous
integration of activity choice dimensions (activity participation, timiing, location, mode...)

Data Literature

2. Parameter estimation component of the framework: e
1. Choice set generation | Estimation -

: Synthetic individual n

2. Discrete choice estimation of parameters

Schedule S7

Indicators }

ErHZU ri Ch E-Bike City Kolloquium - Projektupdate
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Methodology

1.  Choice set generation: generate a choice set of feasible schedules containing a mix of high and low
probability schedules using the Metropolis-Hastings algorithm

Unobserved and
possibly infinite

Feasible

L Actual choice set:
Estimation choice set: Unobserved
sample of feasible

schedules generated for

estimation purposes

Observed schedule

ETH:zlrich E-Bike City Kolloquium - Projektupdate 08.06.2023 105



Methodology

1.  Choice set generation: generate a choice set of feasible schedules containing a mix of high and low

probability schedules using the Metropolis-Hastings algorithm

Block
— )

= ———————— e ———

Ly

Inflate/Deflate

v el
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Methodology

1. Utility specification:
. MATSim default scoring function (Charypar & Nagel 2005): linear-in-parameters start time
utility, non-linear (log) duration

A-1

US =U Z (Ucccluration s Ugtart time + U;ravel)
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2. Comparison with other utility specifications:

OASIS (Pougala et al, 2022) PlanomatX (Feil, 2010)
Linear start time and duration No start time, “S-shaped” duration
A—1 A-1 A-1
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Initial tests

1. Parameters estimated with Biogeme (Bierlaire, 2023)
2. Dataset: Swiss MZMV 2015 (BFS & ARE, 2015), sample of Lausanne students (236 individuals)
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Param. Rob. Rob. Rob.
Parameter estimate std err t¢-stat p-value
Bact 0.05614  0.00974 5.27 1.34e-07
Education: early -1.6 0.449 -3.57  0.00036
Education: late  -1.01 0.291 -3.48 0.00051
Leisure: late -0.467 0.122 -3.84  0.00012
Shopping: early -0.476 0.119 -4.01  6.04e-05
Shopping: late -0.293 0.0842 -3.48 0.00049
Work: early -2.75 0.712 -3.87 0.000111
Work: short -1.59 0.493 -3.22  0.00126

Summary statistics
L(0) = —593.8925
L(B) = —248.568

p? = 0.56
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Initial tests
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Next steps

1. Next step: Improving utility specification
. Non-linear specification for start time component
. Estimation of travel components (time and cost) — with PostCarWorld data
. Latent class analysis for activity desired timings

2.  Next step: Integration of OASIS and MATSIm

* Input-output compatibility
» Potential contributions (e.g. input only or other stage of the simulation?)
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