=Pr-L

EFFECT OF PARKING
IN CITY MOBILITY

ENAC

ENVIRONNEMENT NATUREL,
ARCHITECTURAL ET CONSTRUIT

Nikolas
Geroliminis

Special Thanks to Prof. Mdnica
Menéndez (NYUAD) for contributions

in the slides



-
Cruising parking MR
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Why parking is important?

Parking versus Car Use Activities in City versus Parking
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Very costly, uses lots of land and creates a horrible walking environment

Source: Norman Garrick (data from US cities)
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What are different types of parking facilities?

Off-street parking
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What are different types of parking facilities?

Off-street parking
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What are the effects of parking?

Mode choice Mobility

Park and Ride e
Sat and Sun

Free bus service

FreeFoto.cam
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What are the effects of parking?

[Urban life, space usage ‘ [ Retail and businesses ‘
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.
What are the effects of parking?

PARKING
VIOLATION

Economlcs Traffic, capacity reduction ‘




What terminology do we use?

unit of parking that defines the use of a single
parking space for a period of one hour

total number of vehicles that park during a specific
length of time (often one day)

number of vehicles parked at a given time

rate of use of a parking space, i.e., number of vehicles
utilizing the same stall over a given period of time




What terminology do we use?

Occupancy percent of occupied parking spaces at a given time

number of space-hours used during a specified
period of time

Peak flows maximum rates of arrivals and/or departures

Average average length of time that a car is parked at a
duration given parking space




How do we measure it?

Probability

Two groups of parkers
Longer average duration
Lower turnover

20 40 60 80 10 110 120 ....

Parking duration (min)



How do we measure it?

number of spaces occupied

( occupancy = 100 -

total spaces available

number of dif ferent vehicles parked

turnover = :
number of parking spaces

load

N
_ i=1li

average duration =
g total number of vehicles parked

N
load iz b

total time period T

average accumulation =

N




e
Selected data collection methods

e Vehicles parked in the focus area counted at the

beginning and end of the survey
Ins and outs

e Entering and exiting vehicles are counted during
! survey period

e Vehicles parked in the focus area counted at fixed
time intervals during the survey period

Patrol survey

e Individual vehicles (or individual parking stalls) are

Individual tracked (either continuously or at fixed intervals)

vehicle tracking




Selected data collection methods

Pros Cons
[ Ins and outs — Can generate — Not suitable for on-
| most important street or public
e.g. Loop detectors in data parking
entrance/exit, Camera — High cost for facilities
and ticket control at — Could generate only
entrance/exit queuing diagrams
[ — Easy to conduct - Limited and
Patrol survey — Low cost incomplete data (bias)
: : — No fixed — Labor requirements
€.9. ﬁ'.xed [I)erlod infrastructure
sampling plate survey required
Individual vehicle — Can generate full - Expensive to install
tracking | and complete — High requirements for
database maintenance

e.g. Sensors, Full view
cameras

— Large database
— Hard to extract data
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Example - Parking Study with UAV
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Every 5-6min UAV would fly over one of the off-street parking lots for duration of 25min



Example - Parking Study with UAV
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Example - Parking Study with UAV
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Number of vehicles

Number of vehicles
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Example - Parking Study with UAV
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Example - Parking Study with UAV

Parking 4 (Weekday)
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Example - Parking Study with UAV
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Parking and traffic (microscopic level): Example

Source: J. Cao an

Example:
 At10:00

At a given location

» A parking maneuver blocks traffic for 10 sec

This time-space diagram shows:
« Total delay

* Vehicles’ trajectories

« Shockwaves

d M. Menendez (2013) hEART Conference

—
10:00 10 sec
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Parking and traffic

/ Growing parking supply }
Little parking supply

» More space used for parking in limited
urban areas

" Mo searchlng traff!c + Bottlenecks caused by on-street parking
» Longer travel time/distance, lower speeds behavior, queuing

« More lane changing maneuvers . Accidents???
* Queuing for parking '
» lllegal parking behavior

« Will generate more traffic and parking
demand in long term

« May reduce traffic in the long term, but it
can really disturb traffic in the short term

1

What is the right balance?
Planning / Policy / Control




Is parking a demand management tool?

Could parking become the
equivalent of road pricing?

[ Pricing and time controls

[ Parking supply inventory
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Parking supply inventory

e Function of:

Parking demand or generation rates (e.g., size of retail
space, number of residential units)

Local policies (e.g., car free zones)

Availability of alternative transportation modes (e.g.,
an airport with limited access to public transportation
must offer more parking)

Permitted land uses (e.g., parking lots might be
encouraged (or discouraged) in certain areas)



Pricing / Time control schemes

Encourage high turnover (i.e., Encourage low turnover
short stays) (i.e., long stays)

e.g., downtown area, ( e.g., airport parking, large retail |

specific stores surfaces

e.g., 2CHF for up to "2 hr, 8CHF | e.g., 4CHF for up to 1 hr,
per hr thereafter; or maximum 0.50CHF per hr thereafter; or
of 1-hr parking minimum of 1-day parking




Case study: Zurich - Jelmoli area
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Car demand and desired parking durations
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More advanced parking technology

e Occupancy detectors

e Automatic linkage between occupancy detectors
and fee collection systems

® Real time information about parking availability
(e.g., for on-street parking)



More advanced parking technology
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More advanced parking technology

® Pricing (demand responsive
@park About HowitWorks Resources News  Contact pricing per block, time of day,

w and day of week), both for on-

a o et cron e Buara @ i
@:W Crissy Field Aqlw“%- S;I(;Iandelzmrlxac Sntel= Street and ga rage parklng

|~} f ] Mar Z

3 Russian Hill .
L] Main Post CH ¥ Esi = e Wireless pavement sensors
Presidio SOV IONOwW 2 e T . . are

SOU.JM @ R RSm=casal £ak L PAM (to track parking availability)

| SRS e 4 e Meters (accepting different

o

, jijad ' South of types of payment, incl. credit)
Central Rghao?d I Ge Market
Richmond istrict nner L
i Ic“w’mon fboa St Richmond  Mountain $ # AT&T Park .
Srbalboas & F
¥ = \ \\\ o . r
R ras 0w Francisco 8% s Open source data fo
n St oak St ,
e : £z % o & developers
Golden 2% L
&
Sate PR = fnoon way 3 Noe Valley 2 pissiond 16th St .
I H Bficees & e PayByPhone (add time
& y Mi 2 Dogpatch
7  Inner Sunset 1 PN . Potrero Hill P . .
% Mt Sutro Open °§ \a ﬁ_;l': %o 8-9 WIthOUt returnlng tO meter,
2 Space Reserve Dolores§ © g3 3 "W(;(eenr;:aolm .
Eoogl Golden Gate AR e reminder messages for
Map data 2012 Google - SFis B Use @ z'{ Report a map ¢

expiring meters, online
receipts)

Find parking: ' Select a Neighborhood v Low

High

e Computer apps (real time
information on cells, text
messages, computer maps,
variable signs)

Source: www.sfpark.org



Parking Dynamics
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Parking Dynamics

The output for sub-reservoirs m, s, o, is (Little’s formula):
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A “Cruising for Parking” Simulation
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Interesting observations
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*The marginal cost of an additional user with external destination is smaller
than that of a user who will cruise for parking

*An additional user with internal destination, causes more delays in the non-
cruising vehicles, than the cruising ones.

*The delay for vehicles with outer destinations can be a significant part of the
delay.
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Area-Based Pricing vs. On-Street Parking Pricing
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