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Marking and use of Kiss & Ride car parks

Abstract: In recent years, Kiss & Ride car parks have appeared in Polish cities. The idea of
the car park is to transfer the passenger to the transfer node, so that the rest of the journey can
be done by public transport. Car parks of this type are also located near other places, where it
is necessary to lift or pick up another person (for example, near schools, hotels). The article
presents marking of Kiss & Ride car parks in Polish cities. The parking analysis was carried
out on four car parks of this type in Wroctaw during morning peak and during afternoon peak.
The stopping time and purpose of parking were determined.
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Introduction

Since 2013, solutions in the form of Kiss & Ride parking spaces have been introduced in
Polish cities. The name of the car park is not obvious and understandable for all road users, as
shown by numerous comments and polls published, for example, on the Internet. Most people
can decode the English lettering, but don't know what exactly is going on with kissing and
driving at the same time.

Kiss & Ride car parks are parking spaces intended for short-term parking. Parking lots
are most often made in the form of parking bays. Depending on the location, the allowed
parking time may vary from one minute to fifteen minutes. Kiss & Ride car parks are used to
park vehicles which carry other people. At this car park, the passenger can easily get out of
the car without risking his or her health and life. Such a risk of endangering health occurs
when the vehicle is stopped in the lane and the passenger gets off directly onto the road [3].
The passenger can also take his things (e.g. a suitcase) from the car and say goodbye to the
driver. After saying goodbye, the vehicle should leave the parking space. Parking lots of this
type are located at transfer nodes - railway stations or more important public transport stops in
the city. In this way, they are to facilitate and encourage the use of public transport. Thanks to
a special marking, they are easily recognizable. Kiss & Ride car parks are also being
introduced in places not necessarily related to changing transport modes. They are used where
there is a need to transport other people, e.g. in the area of schools, kindergartens, hotels [2].
Kiss & Fly zones, located near airports, are a special type of these car parks.

Kiss & Ride car parks can also be used for the opposite situation when the driver
comes and picks up another person. The aim of this article is to investigate the purpose of
parking and the duration of parking at Kiss & Ride car parks.

Marking of Kiss & Ride car parks in selected Polish cities

In the Polish technical conditions for road marking [11], there is no separate road sign for
marking the Kiss & Ride car parks. For the sake of fairness, it must be added that there is no
such sign in the technical conditions of most countries. Only some countries have separate
signs to mark this type of parking, e.g. Czech Republic [14]. An example of valid Kiss & Ride
car park markings in the Czech Republic is shown in Fig. 1. An overview of the Kiss & Ride
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zone markings used in different countries is presented in detail in the article [4]. On the other
hand, the division and characteristics of the Kiss & Ride zones are presented in the
publication [5]. The articles [1, 8, 9, 15] presented models of multimodal travel selection,
including the use of Kiss & Ride car parks.

1. Mandatory marking of the Kiss & Ride car park in Czech Republic [14]

In Polish technical conditions, however, there is information on how to mark places
"where, due to traffic conditions, it is necessary to allow a short-term immobilization of the
vehicle in order to pick up or drop off a passenger in front of facilities such as: offices,
institutions, public buildings, etc. [11 ]. " Such places should be marked with vertical sign B -
35 "no parking". Although the guidelines do not provide direct information about Kiss & Ride
car parks, it is clear from them that they should be marked with the B-35 sign. Additionally,
information is provided that if it is allowed to stop the vehicle for more than one minute,
under the sign or on the plate under the sign, an inscription specifying the time of permitted
parking should be placed [11].

Due to the lack of a special sign in the Technical Conditions [11] defining the Kiss &
Ride car park, road managers in Polish cities have different approaches to marking these car
parks. There are also situations where different parking lots of this type are marked differently
within one city. In most cities, the sign B-35 is used, but the inscriptions on the sign, plates
under the sign, road markings are no longer the same.

In Wroctaw, Kiss & Ride car parks started to be used in 2014. The marking consists
only of the B-35 sign with the allowed parking time (usually up to 5 minutes, but in some
places parking up to 15 minutes is allowed). There is a sign with the Kiss & Ride car park
pictogram under the sign. In Wroctaw, Kiss & Ride car parks are used not only at interchange
junctions but also at other public facilities and tourist attractions. An example of marking the
Kiss & Ride car park in Wroctaw is shown in Fig. 2.
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2. Kiss & Ride car park in Wroctaw marking

In Wroctaw, in the area of the Main Railway Station, a different method of marking
the Kiss & Ride car park is used. The marking of this car park is presented in Fig. 3. On the
pole, among a series of perpendicular parking lots, there is a Kiss & Ride car park pictogram -
different from the one commonly used in Wroctaw (as in Fig. 2). Due to such marking, it is
difficult to determine which places are used as short-stay car parks and whether such parking
is actually provided there.

3. Kiss & Rde car park marking in the area of the Main Railway Station in Wroctaw

Kiss & Ride zones have been operating in Krakow since 2013. The marking of the
short-term parking zone consists of a B-35 sign, a plate with information that the sign applies
to K + R parking spaces, and a pictogram of the Kiss & Ride zone. This pictogram shows the
Polish name of the "Pocatyj i Jedz" zone and the specified "maximum kissing time" (up to 3
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minutes). The sign is supplemented with a colored pictogram on the road. An example of
marking the Kiss & Ride car park in Krakow is shown in Fig. 4.

In Warsaw, Kiss & Ride car parks have been operating since 2016. The marking
consists of a B-35 sign with information about the permitted parking time (usually 2 minutes).
There is a sign under the sign that the sign applies to K + R parking spaces and a color
pictogram of the Kiss & Ride zone. The marking is supplemented with a colored pictogram
on the road. An example of marking the Kiss & Ride car park in Warsaw is presented in Fig.
S. A similar method of marking is also used in Chorzéw and Rybnik.
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In Szczecin, the marking of Kiss & Ride car parks is marked with the D - 18 "parking"
sign with an additional K + R symbol. Under the sign, there is a plate with the information
that it is a Kiss & Ride car park and the permitted parking time (up to 1 minute). Parking
spaces are also marked on the road with a white K + R sign. An example of marking the Kiss
& Ride car park in Szczecin is shown in Fig. 6.

& 7

6. Kiss & Ride car park marking in Szczecin [17]
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Parking test method
In order to evaluate the use of Kiss & Ride car parks, traffic measurements were carried out.
Four car parks located in the central part of Wroctaw were selected for traffic analysis:
e PI car park - located at Jana Ewangelisty Purkyniego Street at the Radisson Blu Hotel
and Panorama Ractawicka (Fig. 2),
e P2 car park - located at Kaziemierza Wielkiego Street in the area of the Nowe
Horyzonty cinema,
e P3 car park - located at Sagdowa Street,
e P4 car park - located at Joannitéw Street near the Wroclavia shopping center, the
POLBUS bus station and the railway station (Wroctaw Gtéwny).
The location of individual car parks is presented in Fig. 7. Table 1 shows the characteristics of
individual car parks. There are currently eleven Kiss & Ride car parks in Wroctaw. The
parking system is free of charge. The selection of only four Kiss & Ride car parks in Wroctaw
was dictated by the pilot nature of the research. Such car parks were selected so that they
differ in the time of permitted parking, the possibility of changing to public transport in the
city, and the possibility of changing to railway transport. All analyzed car parks are located in
the paid parking zone in Wroctaw.
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7. Location of car parks where traffic measurements were made [16]
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Tab. 1. Characteristics of particular car parks
Car park P1 P2 P3 P4
Purkyniego Kazimierza Joannitéw
Location ynieg Wielkiego Sadowa Sreet
Sreet Sreet
Sreet
gzremtted parking 5 minutes 5 minutes 15 minutes 5 minutes
The number of Kiss & 4 6 9 5
Ride parking spaces
The possibility of
switching to public | no yes no yes
transport

Parking measurements were carried out in October and November 2018. In each place,
measurements were taken once during the morning rush (7"°’AM + 9°’AM) and the afternoon
rush (3 PM = 5% PM) on the same day (Wednesday or Thursday). Measurements during the
morning rush are marked with the letter "R", measurements during the afternoon rush are
marked with the letter "P". Measurements were limited to only the two peak periods to
observe differences in goals and stop times during the morning and afternoon peaks. The
adopted measurement hours correspond to the communication peaks in Wroctaw.

Measurements were started 15 minutes earlier before these periods to also observe the
arrival of vehicles that had already departed during the two peak hours analyzed. The
measurements were also terminated 15 minutes later to capture the end of a stoppage of
vehicles arriving at the end of the measurement period (shortly before 9°° AM or 5% PM). In
fact, the measurements lasted 2.5 hours each time. Only those vehicles that were parked in the
adopted measurement period (7% AM =+ 9% AM and 3% PM = 5% PM) were included in the
analyzes. Vehicles that arrived at the parking lot before 700 (or 3% PM) and departed before
7% AM (or 3% PM) were not taken into account. Vehicles that arrived after 9% AM or 5% PM
were also not taken into account.

During the measurements, the vehicle arrival time, vehicle type (taxi), purpose of
parking and departure time were recorded. The purpose of the stop was determined on the
basis of observations. The vehicles were parked for the following purposes:

¢ lifting someone,

® picking up someone,

® stop to arrange various matters (e.g. using an ATM, shopping, using various service
points, meeting another person, talking on the phone, asking how to get to a specific
street),

e delivery of goods to the store.

Test results analysis

Table 2 shows the number of vehicles that were observed at each test stand. In some
measurement sites, the parking time of all vehicles was not captured because their arrival or
departure (or both arrival and departure) exceeded the adopted measurement time. During the
morning rush, the car parks were empty before the measurements began. However, after 2.5
hours of measurement, some vehicles still used this parking lot, despite the significantly
exceeded parking time. It was the same during the afternoon rush hour. During this period,
before the measurements were started, there were already vehicles in the parking lot, so the
time of their arrival was not established. This situation happened only in one parking lot - at
Sadowa Street - P3, where the allowed stop was up to 15 minutes.
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Tab. 2. Number of vehicles using particular parking lots

Description ~ of e | p1.R | PI-P | P2R | P2-P | P3-R | P3-P | P4-R | P4-P
measurement site

Number of vehicles in the
parking lot prior to the start of
measurements (unknown
arrival time)

Number of vehicles in the
parking lot after completion of
the measurements (unknown
departure time)

Number of parking vehicles at
all times of measurement
(unknown arrival and departure
time)

Number of parking vehicles
with  known arrival and | 13 13 31 35 17 10 27 33
departure times

Number of all vehicles 13 13 31 35 22 19 27 33

The number of vehicles using individual parking lots varied. The fewest vehicles were
observed in the area of Panorama Ractawicka (P1 car park), and the highest number in the
area of transfer junctions (P2 and P4 car parks). The number of vehicles observed during the
morning rush and the afternoon peak was similar.

Tab. 3. Characteristics related to the time of stop in car parks

DissaRyionl e | p|_R | PI-P | P2R | P2-P | P3-R | P3-P | P4R | P4-P
measurement site

Allowed stopping time [min] 5 5 5 5 15 15 5 5
Number of vehicles not

exceeding the allowed parking | 6 8 25 23 15 7 13 20
time [P]

Percentage of vehicles not
exceeding the allowed parking | 46,2 | 61,5 | 80,6 | 65,7 68,2 | 36,8 |48,1 | 60,6
time [%]

Number of vehicles exceeding
the allowed parking time [P]

Percentage of vehicles
exceeding the allowed parking | 53,8 38,5 | 194 [343 |31,8 |63,2 |519 |394
time [%]

Minimal stopping time [min] 0,5 0,4 0,1 0,2 0,2 0,1 0,3 0,2

Maximum stopping time [min] | 48,9 | 120,1 | 38,0 | 82,9 | - - 40,3 | 145,2
Average stopping time [min] 13,0 | 13,0 | 4,1 6,8 - - 11,2 | 12,5
Quantile 25 % [min] 2,1 1,2 0,3 0,5 - - 0,7 0,8
Median [min] 5,3 1,9 0,7 1,9 - - 5,5 2.4
Quantile 75 % [min] 23,2 | 8,8 4.5 6,3 - - 17,9 | 6,8
Percentile 85 % [min] 31,2 | 12,7 | 6,5 12,1 |- - 32,3 | 17,2
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Table 3 presents the characteristics related to the parking time in individual car parks.
All observed vehicles were included in the analyzes. Only in the P3 car park, the parking time
of all vehicles was not measured. For this reason, some of the characteristics (average stop
time, maximum stop time) were not defined).

In all analyzed parking lots, some of the vehicles exceeded the permitted parking time.
The share of vehicles exceeding the permitted parking time ranged from 19,4 + 63,2 %. The
largest number of vehicles exceeding the permitted parking time was observed in car park P3
in the afternoon peak. Almost two-thirds of the vehicles exceeded the allowed parking time
(15 minutes), and the drivers of these vehicles treated this Kiss & Ride car park as free
parking.

The minimum stopping time was quite low - in individual parking lots, it ranged from
0,1 + 0,5 minutes. This time depended on the purpose of the stop:

e when lifting a passenger — 8 seconds,

e when picking up the passenger — 19 seconds,

e when delivering to the store — 3,2 minutes,

® when stopping to arrange the matter — 25 seconds.

On the other hand, the maximum stopping time in car parks with a permitted parking

time of up to 5 minutes was:
e almost 2.5 hours at the P4 car park (145 minutes),
e 2 hours in the P1 car park,
e almost an hour and a half in the P2 car park (83 minutes).

The average time of parking in these car parks was respectively: 13 minutes (P1 car
park), 5.5 minutes (P2 car park) and 12 minutes (P4 car park). In these car parks, the stop of
half the vehicles (median) did not exceed 5.3 minutes (P1 car park), 1.9 minutes (P2 car park),
and 5.5 minutes (P4 car park). Histograms of the distribution of parking times in individual
car parks are presented in Fig. 8 + 11.
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11. Histogram of the distribution of stopping time in car park P4 during the afternoon rush
hours (P4-P)

It was also observed that the average time of parking vehicles in the parking lot in the
area of public transport stops in the city (parking P2) is 2 + 3 times shorter than the stopping
time in the area of Wroctaw Gléwny railway station (parking P4).

Table 4 presents the characteristics related to the use of parking lots. The individual
parameters were calculated on the basis of [6]. The rotation index was calculated for the two-
hour period in which the traffic measurements were performed. The lowest turnover rate was
recorded in car park P3. During the morning peak, it was 2.4, during the afternoon peak it was
2.1. In the car park P1, the turnover ratio was 3.3 during both peaks. On the other hand, the
highest turnover rate was observed in car parks P2 and P4, located in the area of interchange
nodes. In these car parks, the turnover ratio was 5.2 + 6.6.

Tab. 4. Characteristics related to the use of car parks

Description ~ ~—of the | pj R | P1-P | P2R | P2-P | P3-R | P3-P | PAR | P4-P
measurement site

Rotation rate within 2 hours 3,3 3,3 5,2 5,8 2.4 2.1 5,4 6.6

Average accumulation [P] 1,2 1,4 1,1 1,9 3,8 4,8 2,3 4,0

Aver‘age rate of the use of 30 35 13 3 49 53 16 30
parking space [%]

Figs. 12 + 15 present graphs showing the use of parking spaces in car parks during the
two-hour traffic measurements. The average accumulation of vehicles ranged from 1.1 to 4.8
vehicles. The highest average accumulation occurred in the P3 car park. During the morning
rush hour, there was an average of 3.8 cars parked in the car park, while in the afternoon rush
hour, there were 4.8 cars parked in the car park..
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13. Accumulation of vehicles in parking lot P2
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15. Accumulation of vehicles in the P4 car park

The average indicator of the use of parking space was also determined. It fluctuated
between 18% and 80%. The smallest rate occurred in parking lot P2 during the morning rush
hours. The highest indicator was recorded in the P4 car park during the afternoon rush hours.
Four times the capacity of the parking space was exceeded in this car park. Due to the fact
that all parking spaces were occupied in the Kiss & Ride car park, subsequent vehicles
stopped on the road, thus blocking the traffic on the road. During the measurements, the
purpose of parking in the Kiss & Ride car parks was also observed. The percentages of
parking goals are presented in Table 5. In the car parks with a parking time allowed up to 5
minutes, it was dominated by picking up and picking up other people, and in a car park with a
parking time of up to 15 minutes, parking to arrange the matters was dominant. In each
analyzed place, the share of vehicles whose drivers left the vehicle in the parking lot to
arrange the matters was additional during the afternoon rush than during the morning rush. In
the area of interchange nodes (car parks P2 and P4), during the morning rush hours, 55% and
45% of drivers using the car park, respectively, picked up another person. During the
afternoon rush hours, the share of drop offs and pick-ups was similar (34.3% and 37.1% in P2
parking, and 33.3% and 30.3% in P4 parking). In contrast, deliveries to stores were much
greater during the morning rush hours. The use of Kiss & Ride car parks by taxis was also
observed during the research. The results are presented in Table 6.

Tab. 5. Percentage of parking purposes in the analyzed Kiss & Ride car parks

Purpose of the stop P1-R | PI-P | P2-R | P2-P | P3-R | P3-P | P4-R | P4-P
Passenger lift [%] 0,0 38,5 | 54,8 |34,3 |22,7 |0,0 445 | 33,3
Passenger pickup [%] 100 (46,1 |16,1 |37,1 |9,1 15,8 | 18,5 | 30,3

Stop for arranging various

matters [%] 00 |[154 [65 [229 59,1 |789 |29,6 |364

Delivery of goods to the store

0,0 10,0 22,6 | 5,7 9,1 5.3 74 10,0
[%]
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Tab. 6. Use of Kiss & Ride car parks by taxis

Dl o e | p|_R | PI-P | P2R | P2-P | P3-R | P3-P | P4R | P4-P
measurement site

Number of taxis using car 9 6 6 6 0 0 10 10
parks [P]

Percentage of taxis [%] 69,2 (46,2 | 194 |17,1 |0,0 0,0 37,0 | 30,3

Number of taxis picking up the
passengers [P]

Number of taxis lifting the
passengers [P]

Number of taxis that have not
lifted or picked up anybody [P]

The share of taxis using the Kiss & Ride car parks was significant, especially in the
area of hotels (P1 car park), where in the morning it reached 69% of all vehicles using the car
park. There was also a very large share in the area of the long-distance communication station
(parking lot P4). During the morning rush hours, the share of taxis was 37% of all vehicles
using the car park, while during the afternoon rush hours, the share of taxis was 30.3%.

In the hotel area (car park P1) pick-up was dominant during the morning rush.
However, during the afternoon rush hours, an equal number of taxis bringing people to the
hotel and those picking up from the hotel was observed.

In the area of interchange junctions, during the morning rush, passengers were mostly
picked up. During the afternoon rush hours, the share of people who were given a lift was
smaller than the share of people picked up by taxis.

It was also noted that the Kiss & Ride car park was used as a taxi stand. The taxi
driver neither lifted any passenger nor picked up another. The parking lot was a free place
where the taxi driver waited for the next route. Such a taxi stop took place in the car park near
the Main Railway Station (P4 car park). Three such vehicles were observed at each peak,
accounting for 30% of all taxi users. The stopping times were respectively 16, 12, and 39
minutes for the morning rush and 38, 4, 84 minutes for the afternoon rush..

Summary

Kiss & Ride car parks are very popular in the world, especially in highly developed countries
[4, 5], just like Park & Ride car parks [10, 12, 13] or Bike & Ride car parks [7]. Although
Kiss & Ride car parks are very popular, in most countries they have not yet had a separate
label with which they should be marked. For several years, Kiss & Ride car parks have also
been introduced to Polish cities. This does not mean that the idea was not known before. In
many cities, there were short-term parking zones, although they were not called Kiss & Ride
zones or parking lots. Now, thanks to special markings, they are easier to read and notice by
drivers. The technical conditions [11] do not introduce a new sign on the Kiss & Ride car park
marking, but they tell how to mark areas intended for short-term parking (using the sign B-
35). For this reason, the marking of Kiss & Ride parking lots is different in each city. There
are also situations where different car parks of this type in one city are marked differently
(e.g. in Wroctaw).

The idea of Kiss & Ride car parks is that they should be located in the vicinity of
transfer junctions and allow for lifting or picking up other people using public transport.
Thanks to this solution, travelers are encouraged to travel by public transport. Indeed, as
shown by the parking research carried out in Wroctaw, in Kiss & Ride car parks located close
to transfer junctions, the dominant purpose of parking was to pick up or pick up other people.
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Car parks of this type also served as a parking space for cars to deliver goods to the
store (delivery vans, but also SUVs and combi cars). They were also used to park vehicles,
where the vehicle driver stopped, dealt with various matters inside the car (talking on the
phone, looking for a road, street) or near the parking lot (using an ATM, making small
purchases, using various service points). The parking lots were also used by taxi drivers as a
free place where they could wait for the next route.

Kiss & Ride car parks in Wroctaw are located not only in the area of transfer nodes but
also near other places where there is a need to lift or pick up other people (e.g. in the area of
hotels, tourist attractions).

The parking research carried out at four Kiss & Ride car parks in Wroctaw showed
that the permitted parking time was not respected in any of these car parks. In Wroctaw, the
allowed parking time is 5 or 15 minutes. The longer the permitted parking time was, the more
drivers treated the Kiss & Ride car park as a curb-side car park, and free of charge. The
maximum observed downtime was almost 2.5 hours (145 minutes). The car parks were also
used by vehicles for which neither the time of arrival nor the time of departure was observed
during the measurements (their stop was longer than 2.5 hours, during which the traffic tests
were carried out). The share of vehicles whose parking was longer than the allowed 5 or 15
minutes ranged from 19% (P2 car park during the morning rush hour) to 63% (P3 car park
during the afternoon rush hour).

Kiss & Ride car parks are a new solution in Polish cities, but they are very popular.
During the two hours of measurement, 13 + 35 vehicles stopped at each of the observed
parking lots in Wroctaw. Hopefully, drivers of vehicles using these parking lots will learn to
respect the allowed parking times so that other drivers in need can also benefit from these
parking lots.

The benefits of Kiss & Ride car parks should encourage road managers in other cities
(not only the largest ones) to use such car parks in other cities. Thanks to this solution, it is
possible to increase the number of people traveling in individual cars and to increase the
number of journeys made by public transport. The inclusion of new parking solutions (Kiss &
Ride, Park & Ride, Bike & Ride) in the applicable legal requirements will also contribute to
the fact that all parking lots of this type in Poland will be marked equally.

The parking research carried out in four selected Kiss & Ride car parks in Wrocltaw
was of a pilot nature. Their main purpose was to check compliance with the permitted parking
time and the purpose of parking. For this reason, car parks with different characteristics were
selected (different parking times, the possibility of changing to public transport, the
possibility of changing to rail transport, the presence of a hotel). Based on one-off
measurements, conclusions cannot be generalized to all such solutions in the country. It is
necessary to conduct more extensive parking research, including, first of all, repeated traffic
tests in one measurement place, a longer measurement period (preferably a continuous
measurement period, e.g. 12 hours to capture the parking time of all parked vehicles), taking
into account a larger number of parking lots and tests in different cities in Poland.
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