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“We started out to view the town ... Round and round the blocks we
drove trying to find a place to park... Every curb was black with backed-in
cars... “There’s a place!”” Alas! It was the wrong side of the street. So on we
would go to the next corner hoping to be able to turn but invariably the
traffic officer would firmly signal us, till time after time, we would find
ourselves... in the very center of things, entangled in the traffic. ”

“Touring New England on the Trail of the Yankee”

Clara Whiteside, in Connecticut, 1926

Quoted in “The high cost of free parking”, Shoup, 2005.
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Average 30% 8.1 min

Source: Shoup (2005)
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20 international cities
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Top 3: Beljing

Beijing 124 80 Buenos Aires
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New Delhi 140 PAR Kl N G | N D EX 51 Chicago

» Globally, drivers have spent an average of nearly 20 minutes searching.

o African drivers averaged both the shortest and longest times searching for
parking in the last year when compared to the other 18 cities -- Johannesburg
averaged 12.7 minutes and Nairobi averaged 31.7 minutes.

IBM Global Parking Survey (2011)
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The problem of parking Beijing's nearly 5 million cars is no less upsetting than traffic jams.

The Beijing government increased parking fee and launched a 100-day action plan from April 1 to regulate
parking of cars. These are welcome moves because cars parked randomly on pavements and in bicycle lane
and even some motor lanes have been disrupting the movement of motor vehicles, cyclists and pedestrians
alike.

Yet it is doubtful whether the 100-day action plan will help solve the parking problem once and for all, because
the primary confradiction between lack of parking space and rapid increase in the number of vehicles can
hardly be resolved in such a short time.

Related readings:
« To reduce city traffic, parking fees
raised

Beijing had parking space for 650,000 cars in 2003 when the city( ad about
1.57 million vehicles. Though the expanded parking space cas’ iow
accommodate 1.3 million vehicles, the number of cars hasf ached nearly 5
million (according to December 2010 figures).

= Beijing hikes parking fees to ease trafiic

congestion

« Beijing gives roadside parking meters This gap is the price urban planners have to pay for their lack of vision
another try most of the buildings built in the 1990s have no provisions for

= Revamp for parking lots aimed at easing  nderground parking lots and even today very few housing units have
drivers frustrations well-designed and efficient parking facilities.

Anather problem is that even if there were enough parking lots, many drivers would still prefer parking their ce
in places where parking fee is not charged. Such blatant violation of traffic rules has contributed considerably
to the parking chaos in the city.

Model

Conclusions

2003: Beijing had
0.65 million parking
1.57 million vehicles

Dec 2010:

1.3 million vs. 5 million

This gap is the price urban planners have
to pay for their lack of vision - most of the
buildings built in the 1990s have no
provisions for underground parking lots
and even today very few housing units
have well-designed and efficient parking
facilities.

Source: http://europe.chinadaily.com.cn/opinion/2011-04/02/content_12270087.htm
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In some other cities?
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BIN‘PARKING MINs!

HOW ONE SILLY LITTLE RULE IS RUINING AUCKLAND.

WHY IS IT —THE BAD RULE —
A “BAD” “for every residential unit there shall be at least
RULE? two off-street parking spaces provided”

!

RIDICULOUS
O cost

(Underground parking adds avrg $50,000 per park)

X unTs L

POOR USE OF . -
URBAN SPACE REGUIRED

(/3 of new developments devoted to car parks) ﬁ : - : ' i
e REDUCES TRANSPORT
CHOICE

(creates expectation you should always own a car)

TOR INSTEAD

Let People Decide.

COUNCIL IS DECIDING ON INCLUDING THIS RULE IN THE UNITARY PLAN.

They probably don't think anyone cares about it. We sure do.
#BIN THE PARKING MINS
generauon

Let them know....

Source: http://transportblog.co.nz/2014/02/25/unitary-plan-and-minimum-parking-requirements/



Parking

SVL

Introduction Model Conclusions

Individual impact <= | Collective consequences

How many of the cars on congested streets are simply
searching for curb parking rather than going somewhere?

How much fuel does this cruising waste, and how much
air pollution does it create?

How much congestion it causes on the urban
transportation system?

How much time is wasted on such a part of the trips?
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Extra traffic delay caused by parking maneuvers

Searching/cruising for parking traffic

It is harder for traffic to enter the city if the road space is continuously kept by cruising
traffic or parking vehicles.
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Extra traffic delay caused by parking maneuvers

Searching/cruising for parking traffic

Accessing parking: how many vehicles

are conducting parking maneuvers?

> Searching for parking: how many

vehicles are cruising?

Macroscopic approaches ?
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The parking-state-based transition matrix of vehicles on network

t1 t2

Time
>

Driving

Searching | - \
Parking s

Driving

In the matrix, the number of cars in each parking-state is shown.

See similar ideas used in Arnott (2008): Modelling parking; and Geroliminis (2007, Dissertation 4.2)
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Cumulative decide to search access parking  depart parking
number of

vehicles

Time

Time Slice i

“Queuing diagram’ of vehicles on urban networks
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Cumulative decide to search access parking
number of |

vehicles

New cars
— access
parking v

Time

Time slices

Incrementally construct the curves/matrix
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Basic assumption.

Number of cars access parking
In a given time slices

Variables for each time slice:

 Number of searchers, N.

* Number of available parking spots, A.
A maximum distance a car can drive in each time slice, d.
* The length of the road network, L.

See similar use of the ring road network in parking at Arnott (2008), Geroliminis (2014).
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when d € [0,s],n = N - [1— (1 — %)A]. Eq 1(a)

when d € (s,L),n = Eq 1(b)

- A ifA<m
= m_ (N —m + 2)s — x4 17m—
Z Ca” L ] '

n _ A-<1—£ —m ; dxy b ifA—m
access d (m—1)s ! Y‘:L o §, - [(E)" _Sﬁm_l_m]l
Advantages

Minimum data requirements.

The sequence of the car arrivals to each parking stall is considered, it is

close to real situation.

The instantaneous change of the parking supply are consider (within each

time slice).

Although, the model can only provide a average number of cars that can
access parking, the real situation could be with more randomness.

whend € [L,>), n = min{A, N}

Eq 1(c)
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numberof =TT

vehicles

New cars % :
— departs from M
parking —

Time slices

Time

- Incrementally construct the curves/matrix
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Basic assumption.

Number of cars depart parking
In a given time slices

Assume the parking duration obeys a known distribution, then the number of
departure can be found based on the arrival and parking duration.
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Cumulative
number of
vehicles

decide to search access _Pgﬂf_i?ltq_ _____ depart parking

Number of cars
that are searching

Number of cars
that are parking

Time

Time Slice i

“Queuing diagram’ of vehicles on urban networks
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Cumulative decide to search  access parking  depart parking
number of | AT A
vehicles AT e
Total searching—" / / \ Total parking load
time (Delay - / (space-hours used)
caused by [
searching) g

Time

“Queuing diagram’ of vehicles on urban networks
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Curve of “depart parking”, elevated by
the capacity of the parking facilities

Cumulative
number of
vehicles

access parking
depart parking

Available parking

Occupied parking =

Time

“Queuing diagram” of vehicles on urban networks
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Info shortage for any individual trip, as the system is not a FIFO.

Cumulative decide to search  access parking
numberof =~

vehicles

Acar ——
Both “routes/paths”

are possible for this car

Time

“Queuing diagram” of vehicles on urban networks
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- The model for n,...ss allow us to imitate a practical situation with
the imbalance between parking availability and demand, as well as
the parking search phenomenon.

- But the model neglects the influence of the network shape (by
assuming all streets have the same likelihood of being visited), and
personal requirements for parking.

- Next step, to find the value of n;.p,4,+ , NUMber of cars departs from

the parking facilities. Then build the matrix under the current
framework and assumptions.

- Explore information from the transition matrix (or queuing diagram),
relax the assumptions and improve the model to more generalized
conditions.
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Examples 0
Parking spot g Parking spot f
1
xe o] x € ii]
1/30r-2/3
1/30r-2/3 2/3o0r-1/3
2/30f-1/3

. 11
if x € [g, 5]7 a number of m-1=2 cars can reach x.

(a)ifx € [0,%], a number of m=3 cars can reach x.

For validation: the results (equation) is compared to the average
value given by programmed experiments.
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