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Simulating Traffic Impacts in San Francisco

INTRODUCTION

No Yes

. femybiH 18249

Lincoln Way

Upper -
Great Highway

Proposition K
would close this
section to cars

Great nghway :
Extension 2

Slated to close
by early 2025,
due to erosion

LATE AUGUST PROPONENTS OPPONENTS
PROPOSITION K IS ANNOUNCED

As voting season rolled around, one | spoke with many supporters of the ballot,
proposition on the ballot stuck out to me who argued that it would create a

the most: Proposition K, a proposition to beautiful beachfront promenade, give
permanently close the Great Highway, a more public spaces to enjoy, and help
long stretch of road along Ocean Beach. disincentivize the usage of cars.

Many opponents, who lived much closer
to the Great Highway, said that it would
not be completed soon, and that it would
significantly worsen traffic.



Simulating Traffic Impacts in San Francisco

SF-CHAMP

A very well documented traffic modeling
software designed by the SFMTA
specifically for forecasting travel

demand, possible traffic volumes, and
how they adapt to changes in the
system. Has SF's transit system, SF
residents’ travel patterns, and population
and employment data all built into it.

It is closed source and not available for
public use.

INTRODUCTION

DTA
(Dynamic Traffic Assignment)

An open source traffic modeling system
that has an even more fine-grained view
of the traffic patterns in San Francisco. It
has also been used by the SFMTA, and
was even used in the planning of a few
city projects.

It runs on a platform called Dynameq,
which was recently purchased by
Bentley Systems, who bundled it into
their OpenPaths software. It now costs
$11,500 to license and use.
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OpenPaths
USD 11,550.00

Taxes not included. Purchase includes 2 Keys e

Choose One *

‘ USD 11,550.00 - OpenPaths Ultimate v ‘
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Transportation modeling and simulation software

v OpenPaths Advanced | All the essential capabilities needed for

multimndal tranenart mndalina and rlacein travel demand madelina



®
M ATS I m To the rescue! Kind of...

MATSIm is an open-source
framework for large-scale agent-
based transport simulations.
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CODE PIPELINE

Raw Data Simulation
( OSM2MATSIim - DistrictData --------------- ShapefileProcessor === PopulationGeneratator - RunMatsim )
Takes Open Street Takes all neighborhoods,
Maps file, scrapes it uses population data to
and takes out all generate the number of
roads and links. Uses agents in it, generates a
this to create a o . random home within that .
MATSim network file. Takes all district data, population neighborhood for them, Runs MATSim
data, census tract boundaries, turns then generates a work simulation with all
them into district objects with all location in a different given attributes.
information as attributes. neighborhood. Gives them Iterates population
plans to go from Home - through and makes
Work - Home again them choose better

routing each time.



PROJECT PIPELINE

Run Updated MATSim
Simulation

Find all important roads where
changes occurred in traffic
times, find actual meaningful

Run Base MATSIim differences.

Simulation

First stimulation was ran with
completely standard and
unaffected data on the city.
Delete Great Highway

Go into OSM file, delete

- Great Highway, run it back
through all the same
preprocessing steps.
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PROBLEM & SOLUTION

TOOLS AND SKILLS | C 2 o
USED |

-> Learned MATSim (of course)
-> Learned Java for this project. (
= 2 Learneq how to use cloud )
computing, specifically Oracle e
Cloud. Had to use a 16GB RAM and « — [
16 Core CPU VM to run code.
- Learned how to use OSM tools Java
-> Learned/used git for project i

management and version control
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PROBLEM & SOLUTION

TECHNICAL HURDLES

H

H

Learning Java, setting up cloud

computing and git was very

difficult.

Debugging MATSim (total: 10 hours)

A Fairly sparse documentation,
mainly example-based.

RESEARCH

H

Most documented examples are by
teams of researchers, or city
governments commissioning
MATSim research.

Ex: Transportation Research Record
Journal of the Transportation
Research Board

Abstract and Figures

The typical method to couple activity-based demand generation (ABDG)
and dynamic traffic assignment (DTA) is time-dependent origin-
destination (O-D) matrices. With that coupling method, the individual
traveler's information gets lost. Delays at one trip do not affect later trips.
However, it is possible to retain the full agent information from the ABDG
by writing out all agents' plans, instead of the O-D matrix. A plan is a
sequence of activities, connected by trips. Because that information
typically is already available inside the ABDG, this is fairly easy to
achieve. Multiagent simulation (MATSim) takes such plans as input. It
iterates between the traffic flow simulation (sometimes called network
loading) and the behavioral modules. The currently implemented
behavioral modules are route finding and time adjustment. Activity
resequencing or activity dropping are conceptually clear but not yet
implemented. Such a system will react to a time-dependent toll by
possibly rearranging the complete day; in consequence, it goes far
beyond DTA (which just does route adaptation). This paper reports on the
status of the current Berlin implementation. The initial plans are taken
from an ABDG, originally developed by Kutter; to the authors' knowledge,
this is the first time traveler-based information (and not just O-D
matrices) is taken from an ABDG and used in a MATSim. The simulation
results are compared with real-world traffic counts from about 100
measurement stations.

pomstes

The structure The agents' The number A comparison Average
of activity... average sco...of trip... of average... relative erro...
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Debugging

é@ SimWrapper

The transport simulation data visualizer from TU Berlin.
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WHAT ARE YOU WJORKING ON?

TRYING TO Fix THE. PROBLEMS T
CREATED WHEN I TRIED To Fix
THE PROBLEMS I CREATED \JHEN
LTRIED O AX THE PROBLEMS
I CREATED LJHEN...
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1e6 Network Traffic Volumes

4.188 A

Traffic
Volume

4.182
4.180
4.178
4.176

4.174

540000 542000 544000 546000 548000 550000 552000 554000 556000
X



[ J
A - run_20241219_1/4529
v VIEW SETTINGS
° size
I speed 1=s
o
Ctlon RTEERRCIGE

10:16 - 11:16
lT] l l ﬁ,‘ 1mi
L ) ‘ 2km



https://docs.google.com/file/d/1pJlVqIVsxsKjnhpr2PzfbvNRCccOS2jY/preview

Detall

Bernal Hill

speed

012


https://docs.google.com/file/d/1RZnUu9SEIgy2JpkfXsnCrcNYv-CkQN1h/preview

ARTAF AATOT

Traffic Volume Changes

le6

ah

L

4.186
4.184

Final Result
anythlng;
change-

4.182

a3euipi00)

> 4.180 4

4.178 4

4.176 -

542000 544000 546000 548000 550000 552000 554000 556000

540000

X Coordinate



If | had more time, what could | have done?

R &b 2
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Please feel free to reach out with any
Questions, compliments, or concerns.

- Email: adrian.vasquez@berkeley.edu = SID: 3035671105






