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Why fixed transit?
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Ultimately, it's about Space
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Fixed transit is existential for cities

* In dense cities, are those wanting to be dense, transit is
existential. The city is impossible without it.

* So be careful when anyone tells you that new ideas or
technologies are “disrupting” fixed route transit.



No technology will change geometry.

* Energy and Emissions are technology problems.
« But space is a geometry problem.
» Technology never changes geometry.

Bus Private Car Uber/Lyft Car



Flexible routing = Inefficiency

Subways in majorcities >200
MAX Blue 139
14-Hawthorne 40

Supremely effective
demand-response can’t
= | get near half the
productivity of a very
ineffective fixed route!

—

Infrequent outer suburban/rural circulator 10

General Public Dial-a-Ride 0-3

—mT

Paratransit (senior-disabled) 0-2
Uber/Lyft/Taxi 1-3



Flexible routing = Inefficiency

Subways in majorcities >200

MAX Blue 139 How can demand-response
A ST 40 service bridge this big gap?
Infrequent outer suburban/rural circulator 10 e 1. Pay driver (much) less.

2. Higher fares.

General Public Dial-a-Ride

Paratransit (senior-disabled)

Uber/Lyft/Taxi So replacing fixed route with
demand response means:

- Deepening class divides.

—> Higher congestion, emissions,
need for road space.




Roles for demand response

» Service for higher-paying travelers.
— Logical private sector role.

* Maybe transit roles for semi-fixed services doing
suburban feeders, but case for subsidy is weak.
— Still not nearly as productive as a fixed route.

BUT

« Policy needs to capture impacts of these services.

* Probably no reason for TriMet to get into such an
inefficient business.



Driverless Cars = Driverless Buses

* Driverless rapid transit
already exists.

* Driverless buses are
happening (China,
Mercedes)

» Labor cost is the biggest
limit on transit quantity.

 The driverless bus couid
make bus service much
more abundant.




Will it be different when we have driverless
cars?

« The geometry hasn’t changed. The efficient use of urban
space will still require an attractive, fixed route, big-venhicle
system.

Cars with Drivers Driverless Cars High-Ridership Bus
(partial uptake) (Driverless?)



Driverless Cars = Driverless Buses

* Driverless rapid transit
already exists.

* Driverless buses are
happening (China,
Mercedes)

» Labor cost is the biggest
limit on transit quantity.

 The driverless bus could
make bus service much
more abundant.




What is High-Ridership Transit?
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To expand ridership, expand freedom (access).

The Wall Around Your Life
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Isochrones as maps of your freedom.

How far can Jane travel in| 15| 30 45 or 60 minutes?

Where
can | be,
now?
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Freedom is a geometric fact.
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What Maximizes Access?

* High Frequency Lines

* Forming a Connected
Network

« Reasonably fast and reliable

 Focused on Transit Friendly
Places
— Dense
— Walkable
— Linear
— Proximate
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A “map” of the territory we’ll explore.

Abundant Access Handout
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Human Transit ch,
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Make sure everyone
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“Abundant Access”

Access to as many destinations as
possible as guickly as possible for
the greatest possible number (and
diversity) of people. Maximum
ridership, maximum fare revenue,
and most effective competition with
cars.
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Human Transit ch. 8

Define a civilized but not
luxuricus service that can
appeal to the broadest possible

spectrum of people.
Civilized or Luxurious?

Focus on high-end transit
services for
A high-end markets.

Human Transit ch. 12

JARRETT
WALKER




“Frequency is freedom!”

Frequency
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Frequency comes first

« High frequency means public transport is coming soon.
This has three independent benefits:

— Reduced Waiting
— Easier Connections
— Reduced Impact of Disruptions

 Lines with higher frequency tend to have not just higher
patronage, but higher patronage per unit of service.
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Frequent Network Brands
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Frequent Network Brands

“Over half of all population and
jobs will be on the Frequent
Network.”

-- Regional Goal 3

T Frequent Transit Network in Metro Vancouver
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Minneapolis

Hi-Frequency Service Network o

Frequent Network Brands

Montreal
a2 E L ”
hi=
; . S=E RESEAU
* “Turn up and go. ; 10
* Anetwork for people in . ... e MAX

a hurry.
* Frequency is Freedom

Vancouver BC

T Frequent Transit Network
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Frequency > Affordability

» Useful enough to be
liberating, and

 Abundant enough that it FREQU
can’t drive up housing seav@g
prices everywhere.

« Helps build apartments with
less parking - affordability




Bus perceptions vs freq. network

Perceptions about “bus” Frequent Networks

Confusing Simple because of frequency.

“Easy to change” Tends toward permanence.

Noisy, smelly, unpleasant. - Buses can be electric and can be as nice
as we want them to be.

Irrelevant to Land use Affects location choices and can drive
land use modestly, and supports
affordability.

“for disadvantaged people” Discretionary ridership happens on useful
service.

Unrelated to rail Builds markets to the point where rail

makes sense.



Frequent Network as Co-ordinator
[ e e i Ty L o R P LR R e e R e RO T 7 ) S e W 1 ST ]

City Government The more functions Transit Agency
use it, the better it
' works!
Land Use Planning Service Planning
Zoning
Off-St. Parking
araed Service and
Street Design : Er— Operating Standards
Transit Priority Network
Stop Access Marketing

On-St. Parking Public Information

Law Enforcement ) L
Capital Priorities

v

Signals to Private Sector (e.g.
Real Estate)



To grow freedom, make connections easy.

Connections
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In a direct network, nobody needs to connect, but
waits are long.

. 15um
WAIT TIME

. 20w

TOTAL TRAVEL TIME

p LR




In a connected network, many passengers need
to connect, but waits are short.

7" 5
WAIT TIME
This network is
5 minutes N I!II?E.'I.;INME
faster, butin a
larger city, the _ Fo 5
. WAIT TIME
advantage is
much greater.
10 sur
RIDE TIME
TOTAL TRAVEL TIME
30 e
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~ The Genius of the Frequent Grid
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Put liberating service where it will liberate the most people.

Where can transit succeed?
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DenSity How many people are near transit?

The more people are going to and from the area around
each stop, the more people will ride transit.

High
Ridership

.—E—-—-—E—.

Lower

Ridership M



Walkablllty Can the people around the stop

walk to the stop?

High
Ridership

Ridership

e g g

hicheel Cyecki

Lower .



: ; Can transit run in straight lines that are
Llneanty useful to through-riders?

The straighter the line, the shorter the journey, and the more people can find it useful.
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The Ridership-Coverage Tradeoff

But is Ridership What You Want?
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Both goals are important, |
... but they lead opposite directions!

b G
TSI . | |TEE

Ridership Goal

“Think like a business.”

Focus where ridership
potential is highest.

Support dense and
walkable development.

Max. competition with cars
Maximum VMT reduction

Y 14 ' ‘-
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Coverage Goal

“Think like a public service.”
“*Access for all”

Support low-density
development.

Lifeline access for everyone.

Service to every member city
or electoral district.



So it helps to choose a point on the spectrum ...

Ridership Goal Coverage Goal

e o



Linear Presentation ends here.
Remaining slides are used as
needed, but conversation explores
the abundant access diagram.
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Case Study of a Ridership-
Coverage Conversation: VTA

TRl@MET JARRETT WALKER + ASSOCIATES



Current All-day Frequency

NeTwork FREQUENCY

VTA Route Middey Frequencies:

——— Every t5 monutes or less
Every 20 munutes
— Every 30 59 minutes

— E¥ety (0 minuley at
Qreate

FELLE Pogk Caly
o Om— T gt 1]

® VTA Trarsnt Center

Other Transit Services:
-_——Q-- Calttain 7 ACE

commuter rail

aatural ares

oulsde Santa Clara Co
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So it helps to choose a point on the spectrum ...
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5

-y RS
ai _. i ._‘.. i S .
o e B

Ridership Goal Coverage Goal

How much should VTA focus on
ridership? 70%? 80% 90%?




Please Learn 4 Colors

These will be used consistently throughout the project.

better and widely spaced
stops.
EEEEEE———— Fvery 15 minutes.

I Rapid. Every 15 min or
Frequent Network

messssssssssssssssssssn  EVery 30 minutes.

s £VETY 60 Minutes.



Current All-day Frequency

Every 20 minutes

— Fvery 30 5% minules

o— LYY 60 Minutes e
greater

P 5 Pogk Only
—C—— /T4 it 121
@ VTA Teanin Center

Other Transit Services:

- - Caltran / ACE
commuter il

Agtutsl 30y

outude Santa Clata Co

.

"

Gilroy Service
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Concept 70 (70% Ridership, 30% Coverage)

This is not a proposal; ConCEPTUA. ALTERMATVE
it is one of three alter
native concepts. N E ORK '?0

[T ORI | (TO% r DERSHIP GoAL, 30%E COVERAGE GOAL]
Do e o i Fpe umt: || \TA Route Midday Frequencies

e et 3 )
Extra Frequent Rapid; Rapid
othet shown All Express
B et e || o s every 7 5 minutes ot peak
?:udwuﬁ’r::mmm- tc;ligﬂ (BART - Diridon)

s Sistom Rapid: every 15 minutes or
beiter and limited stops

T
; ‘ ———— Every 15 minutes or better
i ! Every 30 minutes plus
j 15 minute paak
‘ ‘ \ g — Every 30 minutes
- - Every 40 minutes pius
* X0 minute peak
% = Every 40 minutes
SR\2F
N
‘ ‘ [ VIATnw: Center
: Other Transit Services

+ Future BART

Morgan Hill Servica

5
‘ matwral area

™. cutside Sants Clara County

Gilroy Setvice ~
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Concept 80 (80% Ridership, 20% Coverage)

Morgan Hill Service

Gilray Service

This is not a proposal;
it is one of three alter-
native concepts.

This map shows anly Sght red and
VIA Joaal and bus sorvise.
Dusing nah bour, VTA Fxprama, (ims-
#c and ACE/ACaltran shuttie servicws

o, wizept whare chpbcated
by other servicws shown Al Expres
lom o Fremont sre celvied. re-
piscwd by BART cormections o ight
sl and locat bus &t Mipetas and Bee
Fredtd Slationd

Concerua, A SERNASYT

Network 80

{20°% R DEPLas |

VTA Route Midday Frequencies

Extra Frequent Rapid: Rapid
N plus every & minutes at peak

(BART - Diridon)
Rapid: every 12 minutes or
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betner and limited s10ps
. Eyvry 15 minUites o batter

Every X0 minutes plus
15 minute peak

——————— Every Mminutes

________ Every 30 mnutes paak only

Every 60 minutes plus
30 minute peak

Every 0 minutes
== =meme== Every 40 minutes paak crily
o /TA light rail

@ VHA Transit Center

QCther Transit Services
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—— Calleain £ ACE
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Concept 90 (90% Ridership, 10% Coverage)

This is not a proposal;
it is one of three alter
native concepts.

VTA iseal and Rupid bum servies,
ot ACE/Calirain sheittie services

o
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Future BART
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Access to jobs ...

As you move toward a higher ridership network ...
* People and jobs near frequent transit go up ...
 People and jobs near any transit go down.

Jobs Accessible by Transit Services

2016 Network vs. Conceptual Networks 70, 80, 90
{within 1/2 mile of a VTA, Caltrain, or ACE stop in Santa Clara County}

B Frequent Network M Al Day Service - Every 30-60min. B Rush Hour Only Service M No Service

0 200,000 400,000 600,000 800,000

2016 Network

Network 70

Network 80

- [/ /' ! | | | |
Network 90 Total 1obsi976,378

=

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

100%



Access by residents ...

As you move toward a higher ridership network ...
* People and jobs near frequent transit go up ...
* People and jobs near any transit go down.

Residents with Access to Transit Services

2016 Network vs. Conceptual Networks 70, 80, 90
(within 1/2 mile of a VTA, Caltrain, or ACE stop in Santa Clara County)

B FrequentNetwork ~ B AIl Day Service - Every 30-60 min. M Rush Hour Only Service ™ No Service

0 500,c00 1,000,000 1,500,000
2016 Network el T
Network 70 ;E"”I[ q "
WLl l?liq_l I
Network 90 1
1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Visualizing Access

How far can Jane travel in

Downtown San
Jose
12 noon

Existing
Network

15

30 45

or

60 minutes?
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Visualizing Access

How far can Jane travel in

Downtown San
Jose
12 noon

Concept 70

(70% ridership)

15

30 |45

or 60 minutes?
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5=’é9f[i§’eptual Network 70




Visualizing Access

How far can Jane travel in| 15| 30 45 or 60 minutes?

Downtown San
Jose
12 noon

Concept 80

(80% ridership)
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Visualizing Access

—_——

How far can Jane travel in| 15| 30 45 or 60 minutes?

Downtown San e
Jose S
12 noon &8 |
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Concept 90

(90% ridership)
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S0 How Many People Is That?

Residents Accessible by Transit
Starting from San Carlos St - S 1st St and traveling for...

_ 30 min 45 min 60 min
2016 Network . 115,200 414,400 816,100
Increase from 2016 Network
Network 70 4% 2% 3%
Network 80 14% 9% 7%
|Network 90 13% 12% 8%

Jobs Accessible by Transit
Starting from San Carlos St - S 1st St and traveling for...

30 min 45 min 60 min
2016 Network 118,400 296,300 444,700
Increase from 2016 Network
Network 70 4% 5% 5%
INetwork 80 8% 11% 7%

Network 90 8% 11% 8% |



Visualizing Access

How far can Jane travelin| 15| 30 45 or 60 minutes?

» ¥ g 3 = | 3 : TN .L\:J'SL: -.K A
Mission College [~ i\\ N

12 noon
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Visualizing Access

How far can Jane travelin| 15| 30 45 or 60 minutes?

Mission College
12 noon

Concept 70
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Visualizing Access

How far can Jane travelin| 15| 30 45 or 60 minutes?

| frps) f?,wﬁaag t |
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Mission College ~fal |
12 noon
Concept 80

(80% ridership)




Visualizing Access

How far can Jane travel in

Mission College
12 noon

Concept 90

(90% ridership)

15

30 45 or 60 minutes?

T
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So How Many People Is That?

Residents Accessible by Transit |
Starting from Mizsion College and traveling for__

__ A0min 45 min &0 min
2016 Nehwork 13400 300 295 200
ncrease from 2016 Nedwork
Nebaork 70 | AK% 2994, 2294
Nebtwork BO 180% D696 51%
Neabwork 90 263% 118% EA0E

Jobs Accessible by Transit
Starting from Mission Coflage and travelag for.

2D rmin 45 mn
144,000

41%




Peak Express?
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The challenge of peak express

Peak express service imposes three kinds of cost that all
day local service does not:

— Inefficiency of short shifts.

— Deadheading against the peak direction.

— Owning, storing, and maintaining fleet that is used only briefly.

Conventional reporting doesn’t highlight these factors, but
they are a real reason to resist peak express growth.



Concluding Observations
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The Challenge: Plan for Everyone
AL O EIONTA) 0 LS U SHEDL R UL e TN L e i R RS S P PR S S SR LR

» High-ridership services attract diverse ridership.

* So all impulses to specialize around certain riders
(except paratransit) lead to less efficient design.

* The best network is not what any interest group would
design.

« “Market segmentation” can lead us astray if it weighs
demographics too heavily.

« Be careful of elite projection.

— Elite projection = Using your own tastes as a guide to what
would make a good service.




Jarrett Walker
Blog: HumanTransit.org

Twitter: @humantransit HUMAN
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How Clearer
Thinking
about Public Transit
Can Enrich Our

Communities
and Our Lives

Jarrett Walker

Thank you!
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