Applying Big Data to Small Projects
A Toronto Model
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High fraction of single occupant vehicle trips

Poor understanding of areawide travel patterns
High impact of ongoing transit construction activitie:
Disconnected neighbourhoods and fragmented
transportation network

Short study timelines

Lack of resources

complete communities

A Create mixuse neighbourhoods around future
transit infrastructure supported by active and shared
mobility networks

A Build multimodal transportation network and
infrastructure needs assessments
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Used Blg Data to Overcome Key Challenges
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These study ar eas}r

Hubs. 0 They are
convenient, affordable multimodal
transit options to the outskirts of Toronto
d beyond the urban core.
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Don Mills Crossing: Area Profile

The study is a Phase 1 review of existing policies, strategic plans, local area characteristics, land use
dynamics, travel patterns and the transportation conditions for all modes of travel.

Study Goals: e,
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A Shape and manage the anticipated growth as a 3 z,ft Py
result of the LRT construction (currently underway) [ AR 3

A Develop common and sustainable principles to
address social inequality and guide the future
transportation plan for all mobility users

A Develop comprehensive multimodal mobility »
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Keele Finch Plus: Area Profile

This study is a Phase 1 report that uses a qualitative and quantitative method to understand why, when, and
where people travel using the transportation modes available in the study area.

Study Goals:

A Address existing transportation issues i
this residential and industrial zone IR

A Determine the future transportation
framework for future and LRT
Intersecting node and find multimodal
solutions

A Evaluate where multimodal
Infrastructure should be expanded and === B
which modes to focus on s T T
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Decision Drivers: Why We Used Big Data and
StreetLight Insight For These Studies

1 ) 2
1st Time d Our Trial Run to
Test the Data Source

~
ack of Areawide Data and
Disrupted Local Network due

y to Construction y

@ Potential to Understand

OHato-$lt udy 6 Tr av gl Patterns
(.e.: vehicle trip originspassbytrip
\ percentages)
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Understanding Vehicle Behavior is Key for
Multimodal Planning

Are there
opportunities for
active

transportation?

Where can
vehicle trips be
converted to

other modes?

How can shared
mobility be
Integrated?

How will new
mode choices
change vehicle
travel patterns?
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DeepDive: Putting Big Data to Work

Michael Baliley
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What Data are We Working With?

GPS data from Navigation and Fleet Management Systems and
Video shows a subset of Oct 8, 2017 in San Bernardino
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Actionable Analytics From Billions of Raw Data Point:

Organizeod Synthesize- Contextualize

ALarge Sample (Urban or Rural)

AComplete Origin to Destination

ADetailed Route Segment Analysis

ASegregated Personal and
Commercial Data

StreetLight InSigh®: The Only Obemand Platform For Running
Actionable Transportation Analytics
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Data and Analytics Inform Decisions
Knowing What To Do With Information Is Critical

Iterate and Optimize Calibrate to,Counts
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For Don Mills, Toronto planners ran 18treetLight Toronto planners uploaded local sensor data into
InSightstudies in just two weekdt hat 6 s muc h fS#&eetlight InSightso that the platform automatically
than it takes to run most traditional studies. scaled index values Metrics to estimated counts.
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The City of Toronto Use8treetLight InSightto
Obtain Four Key Types of Information

_ )
ldentify sources of personal
and commercial vehicle trips

to study area )

3 )

Measure travel times
between key activity centers

to the study area )

©

.

Corridors specific G (and
how it differed)
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@ Differentiate truck trip

.

patterns from personal
vehicles
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Key Learnings for the City of Toronto

Dewan Karim
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Study Area: Selecting Data

Data Configuration- Area Selection

York Region
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Exhibit No. 2-2

Study Area Zone Boonday]

--Proprietary and Confidential-
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Selection of Area and Zones:
I Characteristics and
proximity
I Nature of land use

I Matching local traffic zone
boundary
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Layering Sub Area: Data Selection and Boundaries

Data Configurationd Sub-Area Selection

Legend
Zone 6) GGH

[ zone 5) Rest of Toronto

D Zone 4) Outer Zone

[_1Zone 3) Inner Zone

[] zone 2) Laird - Commercial

[ zone 1) Laird - Residential
... Transportation Study Area

Zone 6) Regional - Greater Golden Horseshoe

Zone 5) Regional - ‘Rest of Toronto'

“| Zone4) Sub-regional (Outer Zone)

Zone 3) Sub-regional (Inner Zone)

Zone 2) Laird
Commercial Area

Zone 1) Laird
Residential Area
(Leaside Area)
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Data Contents

Data Configuration: Attributes and Temporal Distribution

1. OriginDestination
Destination

7

2. Trip Attributes
P
D

Travel Time, Share of Trip Trip Distribution in
Speed Source (Int/Ext) Network
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Binned By:

Trip Type:
A Personal
A Commercial

Day Types:

A Average Day (Mo® Sun)

A Average Weekday (Moé Fri)
A Average Weekend (Sai Sun)

Day Parts:

All Day (12 and 12 am)
Early AM (12 and 6 am)
Peak AM ( 6 an® 9 am)
Mid-Day ( 9 amd 4 pm)
Peak PM (4 pmd 7 pm)
Late PM (7 pmd 12 am)
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Internal Trips: Complete Community & Mixedse Policies

Findings: Big Data and City Policies

Using Big Data

60% 4 / e / L] Higher Internal Trips
Internal g b — are associated with:
TI‘IpS P A Penog:L:::s Inbound (%) . .

Using TTS Data R A Higher population

e & |\ A Higher income

Q Vo = \ >"08 i Short and Shared Mobilit
| e | GEREED ort and Shared Mobility

10% 5% e AR IR S| Eabil O Trip Candidates:

A Connectivity Index

A Walkshed

A Active Transportation

~13%

Total

Don Mills and Eglinton Study

— Intern al Total number of Trips (Daily) = 143,850 — — A S h al‘ed M 0 b | I |ty
Trl ps Daily Personal Trips M Od e I I n g
{Inbound)

Sowres. Hsal Nine dafa, 261%

Source: Whatds Driving Your Cou
Streetlight Report, 2016. https://www.streetlightdata.com/whats-drivin
your-countysvehiclesmiles-traveled
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https://www.streetlightdata.com/whats-driving-your-countys-vehicles-miles-traveled

Multimodal Infrastructure Priority

Findings: Source of Traffic

Source of Study Area Traffic
Don Mills Crossing | Exhiolt No. 4-12
o | SR Number of Trips passing firoagh to the cousser points
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Keele Finch Plus Study
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Exhibit 4-15

(Outbound & Average Weekday

Source of Study
Area Traffic
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Transit and Active Transportation produce maximum benefits to local community
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Fall 2016

Average Weekday
. . . AM Peak (6 AM - 9 AM) >
Traffic Infiltration g
Findings: Source of Traffic a..//
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New Approach to oTraf f ‘

A Typical approach is license plate tracing, but | ¢ /
h : i : iqin. dest : e Introduce Local
there is no in o_rmaﬂon on origin, destination Traffic Calfning
and streets being used r /

A Big Data clearly identifies actual source, path
and scale of traffic infiltration

ﬁmxlm&le Traffic Volume
~75% <25% 0000
Inner Zone Longdistance 0 1000 150 2000 250
. . | ird Traffic (Zones 1 + 2
Trl pS PaSSby Trl ps = ILr:\er Traffic ((Zone 3) ’ Laird Traffic < 50%
I outer Traffic (Zone 4) D Gate Location
I Toronto Traffic (Zone 5) | Zone 2) Laird - Commercial

o TR T I GGH Traffic (Zone 6) || Zone 3) Laird - Residential




OriginDestination of Trips: Travel Pattern and Changes

Findings: Drastically Different Travel Behaviour

Big Data helps to:

1. Avoid generalizing
assumption of distribution
of trips

2. Accurately project the trips
to be converted to transit,
specially after opening of
Spadina subway

3. Enable quantitative
analysis of short trip and

associated infrastructures ©
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