gt e
,,,__%/?// ) N
URBAN PUBLIC SPACES:

MADRID, BIALYSTOK, KLAIPEDA.
A GUIDE TO THEIR FUNCTIONS AND MEANING




A series of books representing the intellectual results of the Glocal project, Erasmus +:

volume 1: SMALL GLOSSARY OF TECHNICAL TERMS
FOR ENGLISH-POLISH-SPANISH-LITHUANIAN LANGUAGES, 2020

volume 2: FUTURE OF THE CITY, 2021

volume 3: URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA. A GUIDE TO THEIR
FUNCTIONS AND MEANING

All books are available in electronic form free of charge on the website of the project glocal.pb.edu.pl

EN

This project has been funded with support from European Commission.

This publication [communication] reflects the views only of the author, and the European Commission and
Erasmus+ Programme National Agency cannot be held responsible for any use which may be made of the
information contained therein.

PL

Ten projekt zostat sfinansowany przy wsparciu Komisji Europejskiej.

Niniejsza publikacja [komunikat] odzwierciedla wytgcznie poglady autora, a Komisja Europejska oraz
Narodowa Agencja Programu Erasmus+ nie ponosi odpowiedzialnosci za jakiekolwiek wykorzystanie in-
formacji w niej zawartych.

LT

Sis projektas finansuotas remiant Europos Komisijai.

Sis leidinys [pranesimas] atspindi tik autoriaus poZidrj, todél Europos Komisija ir Erasmus+ programos
nacionaliné agentira negali biti laikoma atsakinga uz bet kokj jame esancios informacijos naudojima.

ES

Este proyecto ha sido financiado con el apoyo de la Comisién Europea.

Esta publicacién [comunicacién] es responsabilidad exclusive de su autor, y la Comisién Europea y la
Agencia nacional del Programa Erasmus+ no es responsable del uso que pueda hacerse de la infor-
macion contenida en el mismo.

INNOVATIVE TRAINING

OF FUTURE ENGINEERS ~ GLOCAL PROJECT
RESPONDING TO PROBLEMS gfggfﬂgg?mu oL £
OF CONTEMPORARY CITIES EDU. Efa SMus
2019-1-PLO1-KA203-065654  WWW.GLOCAL.PB.EDU.PL




GI.D:A nnnnnnnnnnnnnnnnnnnn

- Eras s GL:;EAE

URBAN PUBLIC SPACES:

MADRID, BIALYSTOK, KLAIPEDA.
A GUIDE TO THEIR FUNCTIONS AND MEANING

Editors:

M® Aurora Flérez de la Colina
Pilar C. Izquierdo Gracia
Dorota Gawryluk

Universidad Politécnica de Madrid

MADRID 2022



GLOCAL - innowacyjne _ ksztaicenie
praysatych intynierow odpowiadajace
na problemy ~wspéiczesnych miast

GLOCAL - innovative training of future
i

engineers responding to problems
of contemporary cities

G

Erasmus+ 2019-1-PLO1-KA203-065654

- Erasmus+
Reviewers:

Adam Nadolny, PhD, Associate Professor, Eng, Arch
Marek Zagroba, PhD, Eng, Arch

Publisher:
Wydawnictwo Ekonomia i Srodowisko

Cover of a book:
Dorota Gawryluk

Copy editor:
Mariano Bas Uribe

Photo on the cover:
Dorota Gawryluk

© Copyright by: Universidad Politécnica de Madrid, Madrid 2022
© Copyright by: Foundation of Environmental and Resource Economists, Bialystok 2022

ISBN: 978-83-963269-5-9

Free copy

[@ole)

The publication is available on license Creative Commons
Recognition of authorship — Non-commercial use — Without dependent works 4.0
(CCBY-NC-ND 4.0)

Full license content available
on the site creativecommons.org/licenses/by-nc-nd/4.0/legalcode.pl.

The publication is available on the Internet on the site of:
Glocal (www.glocal.pb.edu.pl)
Universidad Politécnica de Madrid, University Library web

SKWig
o

8 S\
X K AFPP

URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




CONTENTS

PREFACE 5

1. FUENTES DE MADRID 8
FOUNTAINS OF MADRID 15
Pilar Cristina Izquierdo Gracia, Gregorio Garcia Lépez de la Osa

2. BIENES DEL PATRIMONIO CULTURAL EN ESPACIOS PUBLICOS DE MADRID .........ccooovveervrene 22
HERITAGE OBJECTS IN PUBLIC SPACES OF MADRID 30
Alberto Sepulcre Aguilar, Maria Aurora Flérez de la Colina

3. RESIDUOS SOLIDOS Y OBJETOS EN LOS ESPACIOS PUBLICOS DE MADRID ........cooooervvenee 37
SOLID WASTE AND OBJECTS IN PUBLIC SPACES OF MADRID 45
Alejandra Vidales Barriguete

4. MARQUESINAS Y PARADAS DE AUTOBUS, MADRID 52
TRANSPORT SHELTERS AND BUS STOPS, MADRID 74
Patricia Aguilera Benito, Isabel Bach Buendia, Carolina Pifia Ramirez,
M® Aurora Flérez de la Colina, Alberto Sepulcre Aguilar, M® Mercedes Valiente Lépez

5. LAWKA 95
BENCH 102
Wojciech Matys

6. ZIELEN PRZYULICZNA — MALA RETENCJA 109
STREET GREENERY, SMALL WATER RETENTION 115
Marta Baum

7. DOTYKOWE MODELE ARCHITEKTONICZNE JAKO ELEMENT WYPOSAZENIA
PRZESTRZENI PUBLICZNYCH MIASTA KRAKOWA 120
TACTILE ARCHITECTURAL MODELS AS AN ELEMENT OF PUBLIC SPACE EQUIPMENT
OF THE CRACOW CITY 126
Maciej Ktopotowski, Kamil Leszek Rawski

8. ZIELONE PRZYSTANKI 131
GREEN BUS STOPS 151
Dorota Gawryluk, Dorota Anna Krawczyk, Lars Briggs, Marta Wronka-Tomulewicz,
Iwona Wagner, Robert Filipczuk, Nela Galimska, Angelika Obrycka, Matgorzata Domaszuk

9. ZALIOSIOS BALTIJOS JUROS PAKRANTES ZONOS KLAIPEDOS MIESTE .......cooovvvvvre 170
GREEN BALTIC SEA COAST ZONES IN KLAIPEDA CITY 178

Lina Kukliene, Birute Ruzgiene, Indrius Kuklys, Dainora Jankauskiene

3

URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA



10.

11.

12.

KULTUROS PAVELDO OBJEKTAI KLAIPEDOS MIESTE
HERITAGE OBJECTS IN KLAIPEDA CITY
Lina Kukliene, Indrius Kuklys, Dainora Jankauskiene, Birute Ruzgiene

MAZIEJI VIESOSIOS ERDVES OBJEKTAI: SKULPTUROS KLAIPEDOS MIESTE ......oooovveenee.
SMALL PUBLIC SPACE OBJECTS: SCULPTURES IN KLAIPEDA CITY
Lina Kukliene, Birute Ruzgiene, Indrius Kuklys, Dainora Jankauskiene

ISMANUS SPRENDIMAI IR TECHNOLOGIJOS VIESOJO TRANSPORTO SISTEMOJE
KLAIPEDOS MIESTO ATVEJIS

SMART DECISIONS AND TECHNOLOGIES IN PUBLIC TRANSPORT SYSTEM: ...ccccovvvuruennnnee
A CASE OF KLAIPEDA
Eduardas Spiriajevas

4

186
193

200
206

212
233

URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA



RN

SPCAK FPP

S
POLITECNICA %’lstsmo?« Stowarzyszenie Polskich Architekiow Krajobrazu ENVIRO

O
%OLOGY

AUTHORS

Aguilera Benito, Patricia — Universidad Politécnica de Madrid
Bach Buendia, Isabel — Universidad Politécnica de Madrid

Baum, Marta — Bialystok University of Technology, SPAK (Polish Association
of Landscape Architects)

Briggs, Lars — FPP Enviro Sp. z o.o.

Domaszuk, Magdalena — Bialystok University of Technology

Filipczuk, Robert — FPP Enviro Sp. z o.0.

Flérez de la Colina, Maria Aurora — Universidad Politécnica de Madrid
Galimska, Nela — FPP Enviro Sp. z o.0.

Garcia Lopez de la Osa, Gregorio — Universidad Politécnica de Madrid

Gawryluk, Dorota — Bialystok University of Technology, SPAK (Polish Association
of Landscape Architects)

Ivavi¢ioté, Giedre — Klaipeda State University of Applied Sciences
Izquierdo Gracia, Pilar Cristina — Universidad Politécnica de Madrid
Jankauskiené, Dainora — Klaipeda State University of Applied Sciences

Klopotowski, Maciej — Bialystok University of Technology, SPAK (Polish Association
of Landscape Architects)

Krawczyk, Dorota Anna — Bialystok University of Technology
Kuéinskiené, Jurga — Klaipeda State University of Applied Sciences
Kukliené, Lina — Klaipeda State University of Applied Sciences
Kuklys, Indrius — Klaipeda State University of Applied Sciences

Matys, Wojciech — Bialystok University of Technology, SPAK (Polish Association of Landscape
Architects)

Obrycka, Angelika — Provincial Office for the Protection of Monuments in Bialystok,
Delegation in Lomza

Pifia Ramirez, Carolina — Universidad Politécnica de Madrid

Rawski, Kamil — Bialystok University of Technology, SPAK

Ruzgiené, Biruté — Klaipeda State University of Applied Sciences
Sepulcre Aguilar, Alberto — Universidad Politécnica de Madrid
Spiriajevas, Eduardas — Klaipeda State University of Applied Sciences
Vaicekauskiené, Vilma — Klaipeda State University of Applied Sciences
Valiente Lépez, Mercedes — Universidad Politécnica de Madrid

Vidales Barriguete, Alejandra — Universidad Politécnica de Madrid
Wagner, Iwona — FPP Enviro Sp. z o.o.

Wronka-Tomulewicz, Marta — FPP Enviro Sp. z o.0.

5

URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA



PREFACE

PREFACE

The increasing complexity of modern society is clearly related to the evolution of human
settlements. The variety of functions and uses of public spaces of cities has allowed a great
development of the infrastructures needed and some of the elements we might find there.
A number of those obijects, located in the streets and squares of European towns, were desig-
ned for specific purposes but have created around them unexpected meaning and relations
with citizens and visitors, building an identity and, sometimes, even generating changes in their
settings.

We would like to present here a part of the studies done on some of the different elements
and obijects we can find in most European cities. It might help to reach a better understanding
of our urban public spaces and their possibilities, more complex and rich than just functional.

The research has been a collaboration to the GLOCAL project (Glocal — Innovative training of
future engineers responding to problems of contemporary cities. Erasmust+ 2019-1-PLO1-
KA203-065654) and carried out as a Strategic Partnership of Erasmus+ programme.

The monograph “Urban public spaces: Madrid, Bialystok, Klaipeda. A guide to their functions
and meaning” is the result of scientific cooperation between lecturers and researchers from
three European universities: Bialystok University of Technology (BUT, Poland), Universidad
Politécnica de Madrid (UPM, Spain) and Klaipedos Valstibine Kolegija (KVK, Lithuania). This
item is the third one from the set of Glocal project books, where the 1¢t volume is “Small Gloss-
ary of Technical Terms for English-Polish-Spanish-Lithuanian Languages” and the 27 — “Future
of the City”.

The group of 30 authors included professors with recognized scientific achievements, as well as
doctoral students starting their scientific career. Authors team was supported by representants
of producers (FPP Enviro) as well as members of scientific and industry associations (f.e. SPAK
— Polish Association of Landscape Architects). Authors representing various disciplines such as
architecture, urban planning, landscape architecture, environmental engineering, civil engineer-
ing, building structures, geodesy, prepared in interdisciplinary teams twelve chapters devoted
to their current research of modern cities’ public spaces. The topics covered by their studies
are: cultural heritage and its urban and architectonic elements, sustainable environment and
circular economy, civil and transport engineering, urban elements and infrastructures design,
landscape architecture and greenery in cities, accessibility of urban public spaces and equip-
ment.

Water has been an essential requirement for European cities design. Public fountains have
been a traditional element of historic towns and an important feature of urban public spaces.
This topic is studied in a first chapter, related to Madrid, in Spain. Authors consider that
fountains have also an important role from the environmental point of view, as well as orna-
mental pieces, that can sometimes transform them in a “city trademark”.
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We might find other heritage objects in urban public spaces with historic meaning and values
that need specific conservation due to their importance for their citizens. From monumental
gates to small statues, there is a need to transmit to the new generations their social meaning
for its community, as explained in the second chapter, also related to Madrid. A similar
approach can be found in chapter ten and eleven, for heritage objects in Klaipeda city,
in Lithuania, with some references to its digitalization as a way of being a useful tool for their
conservation, preserving them and prolonging their lifetime as well as looking for an easier
municipal management.

In sharp contrast with the previous chapters, the third one presents an important issue for most
cities, analysing solid waste management. Sustainable strategies can transform a problem in
a resource, in the frame of circular economy.

Several chapters analyse from different points of view transport in the 3 European cities of
Madrid (Spain), Bialystok (Poland) and Klaipeda (Lithuania). Chapter number four focus of the
general design of transport shelters and bus stops in Madrid, while chapter eight stress the
importance of introducing greenery in bus stop shelters as it has been done in Bialystok and
the last chapter, twelve, deals with smart technologies and how to implement urban sustainable
mobility, explaining how it can be evaluated.

Small pieces of urban furniture, presented in chapter five, as well as street greenery in conne-
ction with small water retention systems, analysed in chapter six, can change the perception of
public spaces by citizens. Well designed, they can contribute to the improvement of the quality
of life of its inhabitants.

Universal design is an idea oriented to allow accessibility for all, including people with
a reduction in their abilities. The focus of chapter seven is on tactile architectural models, not
only useful for those having a vision problem or being blind. Most tourist and visitors can enjoy
such models, as those displayed in Cracow in Poland.

The territory surrounding the metropolitan centre of Klaipeda, with its Baltic sea coast line
zones, requires as the authors of the chapter nine explain, an equilibrium between the prote-
ction of its natural and cultural values and its economic and social development. They explain
the values, both natural and cultural, that should be preserved in the Curonian Spit National
Park, in Lithuania, appreciated by UNESCO as a World Heritage site.

Presented research problems and designing good practices reflect the state of interest of the
multidisciplinary scientists and practisers community in the subject of sustainable urban deve-
lopment and its future. We hope that the results of the research gathered in this book will
actively encourage the exchange of knowledge in the scientific community, as well as to the
dissemination of its results among multi-sector groups of designers, engineers, contractors and
producers, social, scientific and professional associations. Our aim with this publication is also
to contribute to find more useful and effective solutions for urban problems, helping decisions
makers from state administration of supra-, regional and local level, as well as strengthening
the standard of education in engineering faculties.

M® Aurora Flérez de la Colina, Pilar C. Izquierdo Gracia, Dorota Gawryluk, Editors

Bialystok-Madrid, December 2021
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Las fuentes de la ciudad de Madrid han abastecido, desde su nacimiento hasta la actualidad, de
agua a los habitantes de la capital de Espaiia, pero junto a esta funcién, han cumplido y cumplen en
estos momentos otras funciones de gran importancia, de entre las cuales se pueden destacar:

e Como obras de arquitectura contribuyen al ornato y embellecimiento de la ciudad.

e Han servido como medio de expresion de la importancia, el prestigio y el poder de los reyes
y gobernantes que ha tenido Madrid.

e Han sido y siguen siendo puntos de encuentro y relacion entre sus habitantes, hasta el punto
de haberse generado alrededor de las mismas, tradiciones para determinados eventos que
han acabado por arraigar entre los ciuvdadanos. De tal manera, que las celebraciones alrede-
dor de algunas fuentes se han llegado a convertir en una “marca’” que caracteriza Madrid.

e Desde el punto de vista ambiental ofrecen, junto al abundante arbolado de la civdad (Madrid
es la ciudad con mas superficie verde de Espafia) una barrera contra el calor en verano.
Ademas, en el caso de los surtidores de agua potable ayudan a reducir en gran medida la
generacion de residuos de envases, dando ademds una buena imagen de la ciudad al ofrecer
agua fresca, de gran calidad, gratis.

Por todo ello debemos resaltar la necesidad de conservar, mantener e incluso incrementar las
fuentes en la ciudad de Madrid.

Palabras Clave: Fuentes, Madrid, Agua, Arquitectura, Medio Ambiente

1. Las Fuentes en el Origen de Madrid

El agua constituye un elemento fundamental para el hombre y por tanto el acceso a la misma
en una determinada zona geogrdfica ha sido a lo largo de la historia de la humanidad, una
condicién fundamental a la hora de decidir el establecimiento de un asentamiento humano.

En el caso de la ciudad de Madrid, parece que incluso su nombre se encuentra vinculada al
agua. Fue el Emir Muhammed | quien en el afio 865 d.C. tomé la decisién de construir un fuerte o
“alcdzar”. A sus pies comenzd a crearse una “medina” y, parece, que dos fueron las razones
principales para elegir este enclave: El lugar constituia un punto estratégico militar para la
defensa de la ciudad de Toledo y ademds la zona era rica en agua. En este sentido, algunos
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especialistas entienden que el término Madrid deriva de los términos Magerit, Mayrit, Maghrit
o Magrit, que significa madre de aguas o arroyo-matriz.

Por los restos que han llegado hasta nuestros dias, se sabe que el curso del Manzanares, que
hoy cruza nuestra ciudad, en aquellos tiempos quedaba mds alejado del primitivo Madrid.
Las primeras fuentes instaladas para el consumo de los madrilefios recibieron el agua de las
Mayras o viagjes de agua, canalizaciones o galerias subterrdneas de abastecimiento, construi-
das por alarifes musulmanes utilizando una técnica heredada de los persas, que captaban las
aguas subterrdneas del entorno de la ciudad. A estos primeros viajes se unieron otros realiza-
dos posteriormente que estuvieron distribuyendo el agua a la ciudad, tanto para uso de
particulares (palacios, conventos, casas nobles...) como para las fuentes publicas, hasta la
construcciéon del Canal de Isabel Il. Esta ambiciosa obra iniciada en 1851 permitié la
instalacién de agua corriente en las casas de los madrilefios (Fig. 1).

Figura 1: Galeria de abastecimiento de agua conservada en el Museo de los Canos del Peral situado en la
estacién de Metro de Opera. (Foto: P.C. Izquierdo, 2021)

Si bien, las fuentes en Madrid han tenido una funcién de abastecer de agua a los habitantes
de la ciudad, no es menos cierto que han servido para otros fines que van mads alld. Han sido
utilizadas como elementos arquitecténicos para embellecer la ciudad y dar prestigio a los
gobernantes y monarcas. Ademds, han tenido y siguen teniendo una funcién de punto de
encuentro, de lugar para relacionarse, charlar, hacer negocios, e incluso celebrar determi-
nados eventos. Por Gltimo (pero no por ello menos importante) las fuentes cumplen una funcién
ambiental que tanto los Ayuntamientos como los ciudadanos debemos de cuidar y fomentar,
por los importantes beneficios que reporta a los habitantes de las ciudades. Se analizan
brevemente, a continuacién, estos aspectos.

9
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




FUENTES DE MADRID

2. Las Fuentes como Obras de Arquitectura para el Ornato y como
Elemento de Expresion de Poder.

Son multiples las fuentes que (independientemente de surtir o no de agua a los ciudadanos)
tuvieron como funcién el servir como piezas arquitecténicas de adorno, usdndose también
como herramienta de expresiéon del poder de los monarcas que han gobernado nuestra
civdad (Fig. 2).

Figura 2: Fuente de Felipe IV situada en la Plaza de Oriente frente al Palacio Real.
(Foto: P.C. Izquierdo, 2021)

De entre los ejemplos que podemos encontrar en Madrid merece especial mencién el conjunto
monumental de las fuentes que fueron instaladas en el Paseo del Prado por orden de Carlos
M.

Tras la muerte de su hermano Fernando VI, Carlos se ve obligado a abandonar Népoles en
donde hasta ese momento habia reinado y venir a Madrid para hacerse cargo de la corona
espafiola, iniciando una serie de obras de reforma en la capital que le llevaron a ser conside-
rado por sus habitantes el mejor alcalde que ha tenido Madrid.

Entre estas destaca un gran proyecto urbanistico de reforma del Paseo del Prado que tuvo
por objeto transformarlo en un lugar de encuentro en el que los madrilefios pudiesen pasear
y disfrutar siguiendo el modelo de la Piazza Navona de Roma. Estas obras ayudarian
a embellecer la ciudad que representaba como capital, el poder de su imperio.
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El planteamiento era un eje en el que se situaron dos fuentes en los extremos y una tercera en
el centro, creando el buscado évalo, por el que pasear. Tres fuentes mitoldgicas serian colo-
cadas a lo largo del denominado Salén del Prado. La de Cibeles, que representaba el poder
del monarca en la tierra, se situaba en el extremo norte, orientada mirando hacia la del otro

extremo, la de Neptuno, que representaba el poder sobre el mar (Fig. 3, 4).

PEE TR g . T e

Figuras 3 / 4: Cybele and Neptune fountains. (Photo: P.C. Izquierdo, 2021)

En medio de las dos se situd la tercera fuente, la de Apolo, que representaba el poder sobre
las artes y las ciencias. Frente a este “Salén del Prado” Carlos Il ordend construir un edificio
que serviria de gabinete de investigacion Natural, que mds tarde pasé a albergar la
coleccion de pintura que los reyes donaron a los espafioles, pasando a ser la pinacoteca
conocida actualmente como el Museo del Prado, un Jardin Botdnico y un observatorio astroné-
mico (Fig. 5).

Figura 5: Fuente de Apolo. (Foto: P.C. Izquierdo, 2021)

11
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




FUENTES DE MADRID

3. Las Fuentes como Lugar de Encuentro, Relacion y Celebracién

Las fuentes en Madrid han venido siendo desde sus origenes hasta la actualidad, lugares de
encuentro y relacién ente los habitantes. Este uso, en determinados casos ha dado lugar al
nacimiento de tradiciones que tienen un enorme arraigo entre los madrilefios, o al menos entre
una parte de ellos.

En la antigiedad, a las fuentes acudian los aguadores, llamados también en el primitivo
Madrid musulmén, azacanes. Se encargaban de llevar y vender el agua a las casas, traspor-
tdndola en barriles o en cdntaros que trasladaban valiéndose de carros, mulos o cargéndolos
sobre sus propios hombros. Junto a estos, también acudian las mujeres encargadas de las
labores domésticas a llenar céntaros y vasijas del preciado elemento necesario para limpiar,
cocinar y beber. En la prdctica se llegaron a distinguir cafios reservados para los aguadores,
estableciéndose incluso el nimero de éstos que estaban autorizados para servirse de cada
cafio, de aquellos que eran de uso puiblico y libre (Fig. 6).

Figura 6: de “Diana cazadora” o fuente de “La cruz verde”. (Foto: P.C. Izquierdo, 2021)

Determinadas fuentes de Madrid se han asociado a aguas con especiales propiedades
curativas. Asi por ejemplo la fuente de San Isidro, cuyo manantial es conocido desde el siglo
Xll, ha tenido tradicionalmente fama por sus propiedades milagrosas. Con el paso del tiempo
se origind la tradicién de realizar todos los afios una procesién para beber el agua de la
fuente y venerar las reliquias del Santo que se conservan en la ermita que se encuentra
situada junto a la fuente. (Fig. 7).
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Figura 7: Fuente de San Isidro (Foto: P.C. Izquierdo, 2021)

Esta costumbre fue adquiriendo tanto arraigo que a partir de los siglos XVIII y XIX se trans-
formé en lo que hoy se conoce como la “Romeria de San Isidro”, una conmemoracién religiosa
y lddica que constituye una de las celebraciones mds importantes de esta ciudad.

Otra tradicidén que tiene relacién con algunas de nuestras fuentes es la que se inicié a partir
de los afios 80 del pasado siglo, de celebrar las victorias de determinados equipos de futbol,
en el entorno de determinadas fuentes. Los seguidores del Real Madrid, cuando ganan un
titulo, se concentran en la fuente de Cibeles, mientras que los del Atlético de Madrid lo hacen
en la fuente de Neptuno. Dado el enorme impacto que tiene este deporte a nivel mundial, las
imégenes de estas fuentes han sido emitidas en infinidad de paises, convirtiendo estos monu-
mentos en una especie de “Marca Madrid”.

4. Las Fuentes como Recurso para Mejorar el Medio Ambiente
de la civdad de Madrid

En la actualidad las fuentes en Madrid también tienen, por supuesto, una importante funcién
ambiental. En este sentido, el ayuntamiento de la ciudad estd llevando a cabo, dentro del
marco de su politica de desarrollo sostenible, una serie de nuevas estrategias de gestion
integral del agua que garantiza la proteccién, conservacion y mejora de las fuentes.

Actualmente el nimero de fuentes existente en Madrid asciende a 1953 fuentes de beber
situadas fundamentalmente en zonas verdes y aceras de vias piblicas. Madrid es una ciudad
de clima continental en la que los veranos son extraordinariamente calurosos por lo que el
hecho de que se incremente el nimero de fuentes a través de las cuales se tiene acceso
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a agua fresca de forma gratuita es esencial para dar una imagen més amable y sostenible
de la ciudad desde el punto de vista ambiental. La calidad de las aguas que abastecen
Madrid es bien conocida y esta circunstancia debe de ser aprovechada, ofreciéndose el agua
de Madrid como sustitutivo del agua embotellada que genera una gran cantidad de residuos
pldsticos. El Ayuntamiento de Madrid ofrece la posibilidad a los ciudadanos interesados de
que consulten tanto las que estdn en servicio, la ubicaciéon de estas y asimismo ofrece la
posibilidad de que los ciudadanos informen acerca de las incidencias que detecten a la hora
de usar las mismas (Fig. 8, 9).

Figuras 8 / 9: Fuentes de agua situadas en la plaza de las Salesas y junto al Museo del Prado.
(Fotos: P.C. Izquierdo, 2021)

BIBLIOGRAFIA

1. Cayetano C., Corella P., Sanz J.M., Corral J.M., Enciclopedia de Madrid. Monumentos. Fuentes,
lapidas, esculturqs, funerquos, EdICIones Giner, qurld 1988, p. 13.

2. Martinez Carbajo A. F. and Garcia Gutiérrez P. F., Fuentes de Madrid: arte e historia, La Libreria,
Madrid 2009, pp. 112-113.

3. Mesonero Romanos, R. El antiguo Madrid. Establecimiento tipografico de D. F. de P. Mellado,
Madrid, 1861.

4. Oliver Asin, O. Historia del nombre de Madrid. Edita el Consejo Superior de Investigaciones Cien-
tificas, Madrid, 1959.
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The fountains of the city of Madrid have supplied, since the beginning until now, the water needed
by the present Spanish capital residents, but, along with this function, they have fulfilled and fulfil
presently another very significant functions, including:

e As architectural works, they contribute to the city ornament and embellishment.

e They have served as propaganda means to show the importance, prestige and power of the
kings and rulers of the city of Madrid.

e They have been, and still are presently, meeting and relationship points for the locals, arriving
in some cases to the point of generate around them events that have become so rooted bet-
ween the people that some celebrations around fountains have become something similar to
a characteristic “trademark” of Madrid.

e From the environmental point of view, they are, with the addition of the abundant number
of trees, a barrier against the summer heat. Also, in the case of drinking water fountains, the
help to reduce largely the bottle waste, giving also a good image of the city, as they provide
free fresh water.

Therefore, we must emphasize the need to preserve, maintain or even increase the fountains in the
city of Madrid.

Key words: Fountains, Madrid, Water, Architecture, Environment

1. The fountains in the origin of Madrid

Woater is a fundamental element for humans, so the easy access to water in a definite
geographical area has been through the human history an essential issue to decide if the place
was suitable for the foundation of a human settlement.

In the case of the city of Madrid, it seems that even its name is linked to water. It was the emir
Muhammed |, who in 865 a. C. decided to build a fort or “alcdzar.” At its feet a “medina”
began to develop on its own, and it seems that there were two main reasons to choose this
location: The place was strategic from the military point of view to defend the city of Toledo,
and also the place was rich in underground water and, in that respect, some specialists think
that the word “Madrid” derives from the terms Magerit, Mayrit, Maghrit or Magrit, meaning
mother of waters or main water stream.
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Still, due to the remains that have been preserved until now, it seems that nor the Madrid
alcdzar, nor the Medina got mainly the water of the Mazanares river that today crosses our
city, among other reasons, because at that time the river was a little long from the primitive
Madrid, so the first fountains installed for the people consuming got their water from “mayras”
or aqueducts, that were water supplying underground pipes or galleries, built by the Muslims
using techniques learnt from Persians. These first aqueducts were joined by others built later
and they take care of the water distribution to the city, both for private uses (palaces,
convents, noble houses...) and public fountains, until the Isabel Il channel was built in 1851,
allowing running water facilities in the homes of the Madrilenians (Fig. 1).

Figure 1: Water supply gallery preserved in the Cafios del Peral Museum in the Opera metro station.
(Photo: P.C. Izquierdo, 2021)

Even if the Madrid fountains have had the function of supplying water to the people of the
city, it is nonetheless true that they have been used for other goals beyond the mere supply of
the precious liquid to the citizens. They have been used in the past as architectural elements to
embellish the city and improve the prestige of rulers and monarchs. Also, they have had, and
still have, a meeting point function, a place for relationships, chatting or doing business, and
even to celebrate some events. Last but not least, the fountains comply with an environmental
function that both city halls and we citizens must take care and look for increasing, due to the
big benefits we get as city inhabitants. We are next briefly analyzing these aspects.

2. The fountains as architectural works to ornate Madrid
and as power propaganda elements

There are multiple fountains that (irrespective as they are used or not to supply water to the
people) had the function to serve as architectural ornament pieces, used also as propaganda
tools related to the power of the monarchs that have ruled our city (Fig. 2).
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Figure 2: Fountain of Philip IV, in the Plaza de Oriente, in front of the Royal Palace.
(Photo: P.C. Izquierdo, 2021)

From all the examples that we can find in Madrid, we want to mention specially the monumen-
tal set of fountains installed in the Paseo del Prado ordered by Charles Il

After the death of his brother Ferdinand VI, Charles had to leave the kingdom of Naples,
where he was ruling until then, and come to Madrid to take charge of the Spanish crown,
starting a series of improvements in the capital that make him to be considered by the people
of Madrid as the best major the city has ever had.

Among them, we highlight a big reform urban project for the Paseo de Recoletos, that has as
its goal to transform it in a meeting place where the people of Madrid may stroll and enjoy,
following the Rome’s Piazza Navona model. This works will help to embellish the city that
represented, as its capital, his Imperial power.

Three mythological-themed fountains will be built alongside the Prado’s Hall. Cybele fountain
represented the power of the monarch on Earth.

This was originally oriented looking to the second one, Neptune’s, representing the sea power,
and it was placed in the opposite square extreme (Fig. 3 and 4).

Between both fountains, we can find the third fountain, Apollo’s, representing the arts and
sciences power. In front of that “Prado’s Hall”, Charles lll ordered to build a building for a
Nature investigation cabinet (this building will host later the painting collection that the kings
will donate to the Spanish people, the well-known art gallery today known as the Museo del
Prado), a botanic garden and an astronomical observatory (Fig. 5).
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Figure 5: Apollo fountain. (Photo: P.C. Izquierdo, 2021)

3. Fountains as meeting, relationship and celebration places in Madrid

The fountains in Madrid have been since its origins until today meeting and relationships places
for the people, sometimes giving birth to traditions that presently have big roots for the
Madrilenians, or at least for a big part of the citizens.

In the past, the water carriers (“aguadores”; in the old Muslim Madrid, “azacanes”) came to
the fountains to get the water to carry and sell it in the houses, using barrels or pitchers and
using cars, mules, or even carrying them on their own shoulders. With them, there were also
women in charge of domestic work to fill pitchers and vases of the precious liquid needed to
clean, cook, and drink. Practically, there were different pipes reserved to the aguadores
(setting even the number of them that were authorized to serv from each pipe), and others that
have a public and free use (Fig. 6).
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Figure 6: “Hunting Diana” or “Green Cross” fountain. (Photo: P.C. Izquierdo, 2021)

Some fountains of Madrid had been related to water with special healing properties. As an
example, the San Isidro fountain, whose spring is known since the 12th century, has had tradi-
tionally fame due to its miraculous properties, something that over time created the Madri-
lenian tradition of processioning every year to drink the fountain water and venerate the Saint
relics preserved in the hermit placed by the fountain (Fig. 7).

Figure 7: San Isidro fountain (Photo: P.C. Izquierdo, 2021)

This custom is going to become so rooted that, since 18th and 19th centuries it turned into what
is today called the “Romeria de San Isidro”, a religious and recreational memorial, one of the
most important celebrations of our city.
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Another tradition related with our fountains began in the 80’s of the previous century, celeb-
rating the Madrilenian soccer teams competition winnings. Real Madrid fans got the habit of
meeting at the Cybele fountain, and the Atlético de Madrid fans decided to do the same in
the Neptune fountain. Due to the huge world impact of this sport, the images of our fountains
have been broadcasted to many countries, making these monuments as a kind of “Madrid
trademark.”

4. The fountains as a resource to improve the environment
in the city of Madrid

Now the fountains in Madrid have of course also a significant environmental function. In this
sense, the city town hall is carrying out, included in its sustainable development policy, a series
of new water integral management strategies, assuring the fountains protection, preservation,
and improvement.

At this moment, the number of fountains in Madrid amounts to 1953 drinking fountains, mainly
in green areas and public ways. Madrid has a continental weather with hot Summers, so
increasing the drinking fountains number that allow getting free fresh water is essential to show
a more friendly and sustainable city image from an environmental point of view. The good
quality of the water supplied to Madrid is well-known and this must be taken as an advan-
tage, offering the water of Madrid as a substitute of the bottled water, which generates a lot
of plastic waste. The city hall of Madrid allows the interested persons to consult which fountains
are working, their places, and also the possibility to report the issues that may happen when
they are using them (Fig. 8 and 9).

Figures 8 and 9: Water drinking fountains in the Salesas square and by the Museo del Prado.
(Photo: P.C. Izquierdo, 2021)
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En muchas ciudades europeas, como Madrid, pequefios objetos de arquitectura en espacios publicos
nos recuerdan hechos histéricos o personajes que ain son importantes para sus habitantes. Se
pueden incluir varias categorias o tipos de elementos como tales bienes culturales: desde simbolos
de la ciudad, como la Puerta Monumental de Alcald, quizds no tan pequeiios, hasta otros, de
dimensiones reducidas, pero también con un significado profundo, como el Oso y la estatua del
Arbol, desde las de origen internacional, como el Templo Egipcio de Debod, hasta las de impor-
tancia nacional, como el Monumento a la Constitucion Espaiiola de 1978.

Presentaremos algunos ejemplos de esta categoria de pequeiios objetos de arquitectura en espacios
puUblicos y su importancia para la construccion de la imagen de la ciudad, para el desarrollo de la
cultura, para el crecimiento econémico y para la creaciéon de nuevos puestos de trabajo vinculados
al turismo. Nuestro objetivo es ayudar con nuestras recomendaciones a la administracion de los
gobiernos locales de las civdades a revitalizar el centro histérico, implementando acciones efectivas
para lograr un buen equilibrio entre el disefio, los costos de mantenimiento y los beneficios para sus
ciudadanos, especialmente haciéndoles comprender los costos sociales de malinterpretar la impor-
tancia de algunos de ellos y los beneficios de la apreciacion de su significado cultural y educativo.

Palabras clave: Cultura, Arquitectura, Planeamiento Urbano, Espaia

1. Significado, Valores y Conservacion del Patrimonio en las Ciudades

El propdsito principal de varios de los elementos ubicados en los espacios publicos de las
ciudades histéricas tiene una conexién con los valores culturales de sus habitantes. Al igual que
los edificios, contribuyen al paisaje cultural de la ciudad y al sentimiento de pertenencia a un
lugar y a una comunidad especificos, creando conexiones sociales y, en ocasiones, relacionén-
dolos con el territorio circundante.

En muchas ciudades europeas, algunos de sus accesos de entrada fortificados se consideraban
un simbolo reconocible para ellos, como la famosa Puerta de los Leones (alrededor de 1250
a. C) para la civdadela griega de la Edad del Bronce de Micenas. En las ciudades
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medievales posteriores se mantuvieron los fines defensivos, el significado simbdlico y los
elementos protectores en su disefio, ademds de afiadir otras importantes funciones econémicas,
como la recaudacién de impuestos al entrar en las villas amuralladas para vender productos.
Pero parece que el significado cultural simbélico era mds importante que esas funciones pra-
cticas defensivas o econdmicas. En algunos casos, estas puertas monumentales se han creado
originalmente con un propésito de conmemoracién como podemos ver en el famoso Arco de
Tito (Roma, ltalia, alrededor del 81 dC) o el “Arc de Triomphe de I'Etoile” (Paris, Francia,
1806). Pero en ofros casos, las puertas de acceso se mantuvieron como simbolo cuando las
murallas de la ciudad ya no eran necesarias, aisladas y ubicadas en el centro de nuevos
espacios urbanos. La Puerta Monumental de Alcald (Fig. 1), obra del arquitecto Francisco
Sabatini (1769-1778) fue una antigua entrada a la ciudad amurallada, no vinculada en la
actualidad a ningun recinto. Fue considerado simbolo de Madrid por el Mesonero Romanos
(1833) y hoy se encuentra en el centro de la Plaza de la Independencia, creada en 1869
a su alrededor.

PUYRRTA PR ALCALA.

Figura 1: Puerta de Alcald, el monumento como parte del recinto amurallado y en la actualidad.
(Fuente: Ta. Mesonero Romanos, 1833; 1b. M.A. Flérez de la Colina, 2016)

Algunos autores, como Clarke y Johnston (2003), han explicado que existen “diferentes
paisajes de significado que recubren la tierra fisica”, relacionados con diversas comunidades
que viven en un territorio especifico. Eso podria entenderse claramente para un sitio arqueolé-
gico especifico, como el icdnico ejemplo australiano al que se refieren como “Uluru”, también
conocido como “Ayers Rock”. Dos visiones culturales diferentes de un mismo lugar, por
comunidades indigenas o por colonos europeos, se relacionan con los nombres que se usan
para esta zona del pais, con un significado importante para ambos grupos. Creemos que esta
idea se puede aplicar a los espacios urbanos. En las ciudades histéricas la complejidad es aiun
mayor ya que las comunidades pueden ser muy diferentes y sus percepciones de un mismo
espacio muy variadas, segun un periodo de tiempo o segin sus experiencias personales
o comunes. Lo tangible, los restos fisicos de edificios u ofros elementos arquitecténicos en
espacios publicos, pueden tener percepciones totalmente diferentes para las personas que
viven en esas ciudades o para los visitantes. Como ejemplo de la otra parte del mundo,
la estatua “Oso y Madroiio” del escultor Antonio Navarro Santa Fe (1966), ubicada en la
“Puerta del Sol”, una de las principales plazas centrales de Madrid, puede ser un ejemplo de
esto. Puede ser vista por los turistas como el posible lugar para una foto, por los jévenes que
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viven cerca o vienen a disfrutar de la vida nocturna es vista como un punto de encuentro. Para
algunas personas, es un simbolo popular de la ciudad o un recordatorio de que en otros
tiempos prehistéricos la mayoria de sus habitantes vivos eran animales salvajes. También
puede percibirse como un nexo con el territorio que rodeaba a este lugar en el que el
madrofio (Arbutus unedo), que en su dia fue un arbusto siempre verde bastante comin en la
zona, es ahora endémico y hay que protegerlo. Esta estatua es muy popular y se basa en las
figuras que se incluyen en el escudo de Madrid que podemos ver, por ejemplo, bajo otra de
las esculturas de la plaza (Fig. 2a y 2b).

Muchas de las estatuas ubicadas en la misma plaza, como la “Mariblanca” (Fig. 2b), pueden
ser percibidas de manera similar: segin circunstancias personales, relacionadas con un uso
especifico o, vinculando la percepcién a la educacién cultural o a puntos de vista comunes,
relacionadas con el significado y los valores culturales. Como esos simbolos arquitecténicos
necesitan mantenimiento y ademds pueden ser objeto de vandalismo, se deben establecer
recursos econdémicos para ello. El interés de los ciudadanos y visitantes es entonces un aspecto
muy relevante para su conservacién y consideramos que es importante que los administra-
dores de la ciudad tengan en cuenta que algunos de estos valores culturales pueden ser mds
duraderos que otras consideraciones mds inmediatas.

| E!'ﬁl

Figura 2: Estatua del oso y el madrono, en la plaza de la “Puerta del Sol”.
(Fuente: M.A. Flérez de la Coling, 2016)

2. Elementos Arquitectonicos y Estatuas como Simbolos Culturales

Segun Clarke y Johnston (2003) y otros autores, el significado social es dado a los lugares
por los grupos humanos en base a sus experiencias vividas, pero también a las memorias
y asociaciones establecidas por sus antecedentes culturales o sus familias, a la Historia y a sus
historias personales. La conexién con la comunidad puede ser esencial para enfrentarse
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a circunstancias personales dificiles y el apego a los recuerdos asociados a lugares tangibles
puede ayudar a las personas a ser mds resilientes, ya que podrian tener una percepcién mds
amplia y mejor de los eventos daiiinos. Esto se ve claramente cuando se pierde un familiar
cercano o un amigo. Muchas culturas tienen lugares para recordar a los difuntos y esta es la
razén por la que, en la mayoria de las ciudades, tenemos algunos elementos arquitecténicos
y estatuas en nuestros espacios pUblicos, como explicaremos con algunos ejemplos de Madrid.

En la cultura occidental, la mayoria de las estatuas de personas vivas o fallecidas ubicadas en
nuestros espacios publicos son erigidas por una comunidad para recordar a algunos de sus
miembros mds relevantes, como sus gobernantes politicos del pasado, sus artistas, sus inven-
tores o sus cientificos mds brillantes, aquellos que defendieron sus comunidades con su vida
o que ayudaron a los mds necesitados, aquellos que ampliaron con sus descubrimientos o enri-
quecieron con sus actividades las perspectivas de su sociedad... Otras esculturas en espacios
puUblicos pueden tener un significado mds conceptual o artistico, asi como representar figuras
imaginarias, grupos sociales o profesiones (como maestros, barrenderos...). Situada frente
a la Casa de los 5 Gremios, la estatua de un barrendero del escultor Félix Hernando Garcia
(2001), es un interesante ejemplo de cémo han cambiado los valores sociales (Fig. 3a y 3b).

Figura 3: Estatua de un barrendero, plaza de “Jacinto Benavente”.
(Fuente: M.A. Flérez de la Coling, 2016)

Estas estatuas eran (y siguen siendo) ejemplos tangibles de los valores que una sociedad
quiere recordar o mantener. Por eso, cuando esos valores cambian, o cuando son rechazados
por una parte de la comunidad, estos simbolos pueden ser atacados o incluso destruidos.
La creacién de conflictos entre comunidades o grupos sociales puede estar enfocada a la
destruccion de los simbolos culturales del “otro”, como ha sido el caso internacionalmente
conocido de la destruccidén de los budas de Bamiydn (2001) por parte de los talibanes o los
mds recientes ataques a las estatuas de Cristébal Colén en ciudades estadounidenses (2020)
por turbas enojadas por la muerte de George Floyd, considerdndolos como simbolos de la
“supremacia blanca”. Pero, en ocasiones, el vandalismo o la destrucciéon de estatuas urbanas
también puede vincularse a una “apropiacién personal” de esos simbolos, como los hinchas de
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fitbol subiéndose y llevdndose fragmentos de la estatua de Cibeles, en la fuente y plaza del
mismo nombre de Madrid.

Frente a la destruccién del patrimonio cultural, el Templo egipcio de Debod (hacia el 200-180
aC) es un buen simbolo del compromiso internacional de la sociedad espafiola con las tareas
internacionales. Es un monumento histérico muy interesante, situado en el Parque del Oeste,
con una hermosa panordmica del cercano valle del rio Manzanares. Fue entregado a los
espanoles por el gobierno egipcio, en agradecimiento por su apoyo para rescatar los
monumentos que iban a quedar inundados durante la construcciéon de la Presa Alta de Assuan
en los afios 60.

El Monumento a la Constitucién Espafiola de 1978 puede considerarse también como un sim-
bolo positivo de los valores comunes del pueblo espafiiol en la década de los 70, que permitié
al pais cambiar su sistema politico de forma pacifica, desde la antigua dictadura franquista
(1939-1975) instaurada tras una terrible Guerra Civil (1936-1939), a una monarquia
constitucional democrdtica representativa bajo la Constitucién de 1978. Fue disefiado por
Miguel Angel Ruiz Larrea e inaugurado en diciembre de 1982 por Gregorio Peces Barba,
presidente de “Las Cortes” y uno de los expertos que ayudaron a redactar el documento.
Pero la ubicacién del anterior monumento puede no ser la mejor para transmitir su importancia
o el reconocimiento del logro entre las generaciones mds jévenes. En una pequefia zona verde
en el lateral de la avenida principal que atraviesa la ciudad de sur a norte, la “Avenida de
la Castellana”, no es muy conocido ni siquiera entre las personas que viven, trabajan o estu-
dian en las inmediaciones.

Figura 4: Monumento a la Constitucién Espariola de 1978. (Fuente: M.A. Flérez de la Coling, 2021)

Situacién muy distinta es la del “Dolmen de Dali y la estatua de Newton” (1985) en el barrio
de Salamanca. Una asociacién de vecinos promueve actividades en torno al monumento
disefiado por Salvador Dali Domenech, el famoso pintor y escultor, como monumento a la cien-
cia y la tecnologia y como expresién de las conexiones de la Humanidad y el Universo.
La asociacién ha impulsado actividades culturales en torno a él y acciones contra algunos
cambios en el disefio de este monumento y de la plaza en la que se encuentra, realizados por
las autoridades municipales entre 2003-2005. También ha habido vandalismo hacia el
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conjunto escultérico: desde el robo de la manzana de Newton hasta los grafitis en las colum-
nas de hormigdn del dolmen. Eso siempre deberia tenerse en cuenta en los costes de manteni-
miento de los monumentos urbanos, aunque siempre se pueden disefiar algunas medidas
técnicas preventivas para reducirlos (Fig. 5).

Figura 5: Dolmen de Dali y estatua de Newton. (Fuente: M.A. Flérez de la Colina, 2021)

Estos son solo algunos ejemplos de cémo los elementos arquitecténicos y las estatuas pueden
usarse como evidencias tangibles o simbolos de los valores que un pais quiere extender entre
sus ciudadanos.

3. Lalmportancia de la Transmision de Valores Culturales a la Comunidad

Los requisitos del mantenimiento y conservacion de sus bienes culturales suelen estar bastante
claros para el gobierno de cualquier ciudad histérica. Pero, en ocasiones, no se comprende
bien la necesidad de la gestidn cultural de esos bienes: la catalogacion de bienes, los estudios
de investigacién y la difusién de sus valores son esenciales para su funcién social.

Madrid es un buen ejemplo de cémo se puede hacer esto utilizando herramientas digitales
como “Monumenta Madrid”, una web municipal que recopila mds de 2.000 archivos de refe-
rencia de monumentos y edificios histéricos. Cuenta con numerosas referencias bibliogréficas
realizadas por un gran ndmero de historiadores, restauradores, arquitectos y documentalistas.
Una completa base de datos que ha sido creada por el Area de las Artes del Ayuntamiento,
como herramienta para facilitar el acceso a una base de datos de conocimiento tanto para
profesionales como para ciudadanos. También ayuda a conocer mejor el patrimonio histérico
de Madrid y para apoyo a sus tareas de mantenimiento y restauracion.

Tal y como explican en su web (Monumenta Madrid, 2021), la metodologia utilizada fue la
creacién de una ficha para cada uno de los monumentos seleccionados, con recogida de datos
de este patrimonio cultural, incluyendo hechos histéricos y autores, descripcién formal y estado
fisico, a través de planos, dibujos y fotografias, materiales, dimensiones y medidas, entorno,
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etc. El primer resultado de este trabajo se incluyé en un sitio web publico, que con toda esta
informacién se publicd por primera vez en 2006. También se ha ido actualizado, agregando,
por ejemplo, una revision mds profunda del Centro y algunos Distritos como Arganzuela
e incluyendo monografias especificas de nuevas dreas como, entre otras:
o “Madrid Rio”, obra finalizada en 2011 que cubre la autopista M-30 y afiade cerca de
33.000 drboles nuevos en un parque lineal, aprovechando el espacio sobre los tineles
y conectando espacios verdes, jardines histéricos y lugares importantes,
e “Palomeras”, barrio que se transformé entre 1979 y 1987, bajo la supervisiéon del
IVIMA, el Instituto Madrilefio de la Vivienda,

e “Gran Via”, importante via comercial desarrollada a principios del siglo XX.

El tamafio y los contenidos son impresionantes: 4.890 fichas relacionadas con pdginas web
(0,02 GB) fichas de monumentos con informacién sobre autores, edificios y elementos arqui-
tectdnicos con su bibliografia; 3.885 fichas de monumentos (2,5 GB) fichas completas de cada
monumento en dos versiones: una puUblica y otra de uso interno, con informacién protegida;
86.539 archivos de documentos gréficos (26,0 GB), planos y fotografias asociados a monu-
mentos, en tres resoluciones (calidad bdésica, media y alta); 411.212 archivos de imdgenes en
capas de mapas (18,2 GB) para cartografia y ortofotos; llegando a 506.526 como archivos
totales (47,4 GB) para la web completa actualizada en febrero de 2014.

Como conclusién, podemos recomendar a las administraciones locales de las ciudades que
utilicen nuevas herramientas como la aqui descrita, para transmitir a sus ciudadanos la
importancia del patrimonio cultural construido en nuestras ciudades y ubicado en los espacios
publicos. Educar a través de la web, sumado al sistema educativo, puede ayudar, por ejemplo,
a comprender la necesidad de sus costos de mantenimiento, asi como a evitar algunos de los
problemas relacionados con el vandalismo.
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In many European cities, like Madrid, small objects of architecture in public spaces remind us the
historic events or people that are still important for its inhabitants. Several categories or types of ele-
ments can be included as such cultural assets: from symbols of the city, such as Alcala Monumental
Gate, which might be not so small, to others, reduced in size but also with a deep meaning, such as
the Bear and the Strawberry Tree statue, from those of international origin, such as Debod Egyptian
Temple, to those of national importance, such as the Monument to the 1978 Spanish Constitution.
We will introduce some examples of this category of small objects of architecture in public spaces
and its importance for building the image of the city, for the development of culture, for the econo-
mic growth and for the creation of new jobs linked to tourism. Our aim is to help the local govern-
ment administration of cities to revitalize the historic centre with our recommendations, implement-
ing effective actions to reach a good balance between design, maintenance costs and benefits for its
citizens, specially making them understand the social costs of misunderstanding the importance of
some of them and the benefits of the appreciation of their cultural and educative meaning.

Key words: Culture, Architecture, Urban Planning, Spain.

1. Meaning, Values and Heritage Conservation in Cities

The main purpose of several of the elements located in public spaces of historic cities have
a connection to the cultural values of their inhabitants. As well as the buildings, they contribute
to the cultural landscape of the city and to the feeling of belonging to a specific place and
community, creating social connections, and sometimes relating it to the surrounding territory.

In many European cities, some of their fortified entrance accesses were considered as a recog-
nizable symbol for them, as the famous Lion gate (around 1250 BC) for the Bronze Age Greek
citadel of Mycenae. In later medieval cities, defensive purposes, symbolic meaning, and
protective elements in their design were maintained as well as adding other important
economic functions, such as collecting taxes when entering in the walled towns to sell products.
But it seems that symbolic cultural meaning was more important than those practical defensive
or economic functions. In some cases, those monumental gates have been created originally
with a commemoration purpose as we can see in the famous Arch of Titus (Rome, Italy, around
81 AD) or the “Arc de Triomphe de I'Etoile” (Paris, France, 1806). But in other cases, the access
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gates were maintained as a symbol when the city walls were no longer needed, isolated and
located in the center of new urban spaces. Alcala Monumental Gate, designed by the architect
Francisco Sabatini (1769-1778) was a former entrance to the walled city, not linked now to
any enclosure. It was considered as a symbol of Madrid by Mesonero Romanos (1833) and it
is located today in the center of the “Plaza de la Independencia” (Independence Square),
created in 1869 around it (Fig. 1a and 1b).

PUYRRTA DR ALCALA.

Figure 1: Alcala Monumental Gate: linked to former city walls and today.
(Source: 1a. Mesonero Romanos, 1833; Photo:1b. M.A. Flérez de la Colina, 2016)

Some authors, such as Clarke and Johnston (2003), have explained that there are “different
landscape of meaning overlying the physical land”, related to diverse communities living in a
specific territory. That could be clearly understood for a specific archaeological site, such as
the iconic Australian example they refer to as Uluru, also known as Ayers Rock. Two different
cultural views of the same place, by Indigenous communities or by European settlers, are
related to both the names they use for this area of the country with an important meaning for
both groups. We think this idea can be applied to urban spaces. In historical cities the comple-
xity is even greater as the communities can be very different and their perceptions of the
same space quite varied, according to a period of time or to their personal or common expe-
riences. What is tangible, the physical remains of buildings or other architectonic elements in
public spaces, might have totally different perceptions from people living in those cities or for
visitors. As an example from the opposite part of the world, the “Bear and the Strawberry
Tree” statue of the sculptor Antonio Navarro Santa Fe (1966), located in “Puerta del Sol”, one
of the main central squares of Madrid, may be pointed out. It can be seen by tourists as the
possible location for a photo, by young people living nearby or coming to enjoy nightlife as
a meeting place, by some people as a popular symbol of the city or as a reminder that in
other prehistoric times most of its living inhabitants were wild animals, or as a link with the
territory surrounding the town were the “strawberry tree” (Arbutus unedo), once a quite
common evergreen shrub in the areq, is now endemic and has to be protected. This statue is
very popular and it is based in the figures that are included in the coat of arms of Madrid that
we can see, for instance, under one of the other sculptures in the square (Fig. 2a and 2b).

Many of the statues located in the same square, such as “Mariblanca” (Fig. 2b)., can be
perceived in similar ways: according to personal circumstances, related with a specific use or,
linking the perception to cultural education or community views, related to cultural meaning
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and values. As those architectonic symbols need maintenance and they can also be the aim of
vandalisms, economic resources should be allowed. The interest of citizens and visitors is then
a very relevant aspect of their conservation and we consider that it is important that city
administrators keep in mind that some of these cultural values can be longer lasting than other
more immediate considerations.

Figure 2: Bear and strawberry tree statue, “Puerta del Sol” square.
(Photos: M.A. Flérez de la Coling, 2016)

2. Architectural elements and Statues as cultural symbols

According to Clarke and Johnston (2003) and other authors, social meaning is given to places
by human groups based in their lived experiences but also in their memories and associations
established by their cultural background or their families, to the History and to their personal
histories. Connection to community might be essential to confront difficult personal circumstan-
ces and attachment to memories associated to tangible places can help individuals to be more
resilient, as they could have a wider and better perception of harmful events. This is clearly
seen when losing a close family member or a friend. Many cultures have places to remember
those who died and this is the reason why, in most cities, we have some architectural elements
and statues in our public spaces, as we will explain with some examples from Madrid.

In Occidental culture, most statues of living or deceased people located in our public spaces
are erected by the community to remind some of their most relevant members, such as their
political rulers from the past, their brighter artists, inventors or scientists, those that defended
their communities with their lives or helped the most needed members, those who enlarged with
their discoveries or enriched with their activities the perspectives of their society... Other
sculptures in public spaces can have a more conceptual or artistic meaning, as well as repre-
sentations of imaginary figures, social groups or professions (as teachers, street sweepers...).
Located in front of the “Casa de los 5 Gremios” (House of the 5 Guilds), the statue of a street
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sweeper of the sculptor Félix Hernando Garcia (2001), is an interesting example of how social
values have changed (Fig. 3a and 3b).

Figure 3: Street sweeper statue, “Jacinto Benavente” square. (Photos: M.A. Flérez de la Colina, 2016)

They were (and they still are), tangible examples of the values that a society want to remem-
ber or maintain. This is why, when those values change, or when they are rejected by a part of
the community, these symbols can be attacked or even destroyed. Creating conflicts between
communities or social groups can be focused to destroying the cultural symbols of the “other”,
as it has been the internationally known case of the Bamiyan buddhas destruction (2001) by
Taliban or the more recent attacks to Christopher Columbus Statues in North American cities
(2020) by mobs angered by the death of George Floyd, considering them as symbols of
“white supremacy”. But, sometimes, vandalism or destruction of urban statues can also be
linked to a “personal appropriation” of those symbols, as football fans against Cybele’s statue
in Madrid.

In contrast with cultural heritage destruction, the Egyptian Temple of Debod (around 200-180
BC) is a good symbol of the international commitment of Spanish society with international tasks.
It is a very interesting historic monument, located in “Parque del Oeste” (West park), with
a nearby beautiful panoramic view of the valley of Manzanares river. It was given to the
Spanish people by the Egyptian government, in gratitude for the support to rescue the monu-
ments that were going to be flooded when building the Assuan High Dam in the 1960s.

The Monument to the 1978 Spanish Constitution can be considered as a symbol of the common
values of the Spanish people in the 1970s, allowing the country to change its political system
peacefully, from the former Franco’s dictatorship (1939-1975) established after a dreadful
Civil War (1936-1939), to a representative democratic constitutional monarchy under the
1978 Constitution. It was designed by Miguel Angel Ruiz Larrea and inaugurated in December
1982 by Gregorio Peces Barba, the president of the Spanish Parlioment “Las Cortes” and one
of the experts that helped in writing the document. But the location of the previous monument
might be not the best to convey its importance or the knowledge of the achievement between
younger generations. In a small green area on the lateral side of the main avenue that crosses
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the city from south to north, “Paseo de la Castellana”, it is not well known even between the
people living, working or studying nearby (Fig. 4).

Figure 4: Monument to the 1978 Spanish Constitution. (Photos: M.A. Flérez de la Coling, 2021)

Very different situation is that of the “Dali’s dolmen and Newton’s statue” (1985) in Sala-
manca’s district. A neighbors’ association promote activities around the monument designed by
Salvador Dali, the famous painter and sculptor, as a monument to science and technology and
as an expression of the connections of Humanity and the Universe. The association has promo-
ted cultural activities around it and actions against some changes in the design of this monu-
ment and of the square it is located, done by municipal authorities between 2003-2005
(Fig. 5). There has been also vandalism towards the sculptural group: from stealing Newton'’s
apple to graffiti paintings on the concrete columns of the dolmen. That should always have to
be considered in the maintenance costs of urban monuments, even if some preventive technical
measures can always be designed to reduce them.

Figure 5: Dali’s dolmen and Newton’s statue. (Photos: M.A. Flérez de la Colina, 2021)

34
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




HERITAGE OBJECTS IN PUBLIC SPACES OF MADRID

Those are only a few examples of how architectural elements and statues can be used as
tangible evidence or symbols of the values a country wants to extend between its citizens.

3. The Importance of Cultural Values Transmission to the Community

The requirements of maintenance and conservation of its heritage assets are usually quite clear
for the government of any historic city. But sometimes the need of cultural management of
those assets is not well understood; asset listing, research studies and dissemination of its values
are essential for their social functions.

Madrid is a good example of how this can be done using digital tools such as “Monumenta
Madrid” (WEB-1), a municipal website that collects more than 2.000 reference files of monu-
ments and historical buildings. It has many bibliographic references done by a large number
of historians, restorers, architects and documentary experts. A complete database that has
been created by the Area of the Arts of the city council, as a tool for an easier access to
a knowledge database for both professionals and citizens. It also helps to better understand
the historical heritage of Madrid and support its maintenance and restoration tasks.

As explained in their web site (WEB-1), the methodology used was to create a file for each of
the selected monuments, with heritage data collection including historical facts and authors,
formal description and physical state, through plans, drawings and photographs, materials,
dimensions and measurements, surroundings, etc. The first result of this work was included in
a public website with all this information, which was first published in 2006. It has also been
updated, adding for instance a deeper review of Centro and Arganzuela districts and includ-
ing specific monographs of new areas such as, among others:

e “Madrid Rio”, a project completed in 2011 that covers the M-30 speedway and added
near 33,000 new trees in a linear park using the space over the tunnels, connecting
green spaces, historical gardens and important sites),

e “Palomeras”, a neighborhood that was transformed between 1979 and 1987, under
supervision of IVIMA, the Madrid Housing Institute,

e “Gran Via”, an important commercial main street, developed in the beginning of the 20t
century.

The size and contents are quite impressive: 4,890 files related to web pages (0.02 GB) files of
monuments with information on authors, buildings and architectonic elements with their biblio-
graphy; 3,885 files for monuments (2.5 GB) complete files of each monument in two versions:
one public and another for internal use, with protected information; 86,539 files of graphics
documents (26.0 GB), plans and photographs associated with monuments, in three resolutions
(basic, medium and high quality); 411,212 files of map layered images (18.2 GB) for
cartography and orthophotos; reaching 506,526 as total files (47.4 GB) for the full web
updated in February 2014.

As a conclusion, we might recommend local government administration of cities to use new tools
such as the described here to transmit to their citizens the importance of the cultural heritage
built in our cities and located in public spaces. Educating through the web, added to the
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educative system, can help, for instance, to understand the need of their maintenance costs, as

well as avoiding some of the problems connected with vandalism.
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En los espacios puUblicos urbanos podemos encontrar objetos relacionados con la recogida de
residuos sélidos, diferentes tipos de residuos sélidos, que en los Gltimos afios hemos aprendido
a clasificar en contenedores de una variada seleccion de formas y colores. Muchos expertos como
Hoornweg y Bhada-Tata consideran que la gestion de residuos sélidos es el servicio municipal mas
importante y un requisito previo para otras actuaciones municipales, especialmente las relacionadas
con alcanzar mayores niveles de economia circular.

Este estudio analiza aquellos objetos ubicados en espacios pUblicos, donde se ubican, sus funciones
y conexion con varios sistemas de gestion de residuos urbanos. Organizaciones puUblicas y privadas
estan colaborando para el desarrollo de la conciencia civdadana ante la urgente necesidad de
mejorarlas. Se explican algunas acciones y actividades que se han llevado a cabo en la ciudad de
Madrid, asi como algunas recomendaciones de lo que se ha considerado como las mejores practicas
en los Ultimos afios.

Palabras clave: Residuos, Economia Circular, Urbanismo, Espaiia.

1. Gestion de Residuos

Uno de los problemas que mds repercute en la gestion ambiental de un gobierno, es la
gestion de residuos. Evitar la generacion de residuos es una de las alternativas éptimas para
el medio ambiente, sin embargo, es dificil controlar cada uno de los productos que consumimos
y que termina convirtiéndose en un residuo (Parlamento europeo, 2020).

En la Directiva (UE) 2018/851 del Parlamento Europeo y del Consejo de 30 de mayo de
2018 por la que se modifica la Directiva 2008/98/CE sobre los residuos, se indica que la
gestion de los residuos debe mejorarse y transformarse en una gestién sostenible (Parlamento
Europeo, 2018). En la jerarquia de gestidon de residuos que proponen se apuesta por la
prevencidn, la economia circular (reutilizacién) y el reciclado, frente a la valorizacién y la
eliminacién (Figura 1).

Esto conlleva que las Administraciones no solo deben proporcionar suficiente informacién y for-
macién a la sociedad sobre la importancia de una correcta gestion de residuos (concienciacién
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ciudadana), sino que también deben facilitar las infraestructuras necesarias para llevarla
a cabo (contenedores de recogida en via puiblica, vertederos autorizados, puntos limpios,
control y documentacién, etc). Es fundamental, por tanto, que los paises fijen unos objetivos
claros de actuacién en los que queden reflejadas las medidas e inversiones a realizar para
tratar de conseguir una correcta gestion de residuos.

Figura 1: Jerarquia de gestién de residuos (Directiva (UE) 2018/851).
(Fuente: Alejandra Vidales, 2021)
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Figura 2: Generacién de residuos por actividades econémicas y hogares, EU-28, 2016.
(Fuente: Eurostat, 2021)
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Aunque los residuos municipales no son el sector més influyente de la generacién de residuos
puesto que suponen apenas un 8,5% frente a otras actividades econdmicas de generacién de
residuos como la construccién (36,4%) o la mineria y canteras (25,3%) (Figura 2), platean un
gran reto de gestidon en cuanto a su diversidad, complejidad, composicién, proximidad o visi-
bilidad publica (Parlamento europeo, 2020). Muchos expertos como Hoornweg y Bhada-Tata
(Hoornweg & Bhada-Tata, 2012) consideran que la gestién de residuos sélidos es el servicio
municipal mds importante y un requisito previo para otfras acciones municipales, especialmente
las relacionadas con la consecuciéon de mayores niveles de economia circular.

2. Contenedores para Residuos Slidos

Los residuos sélidos urbanos o residuos domésticos son aquellos que se generan como
consecuencia de las actividades de los hogares en nuestra vida diaria. Ademds, tienen consi-
deracién de residuos domésticos los que se puedan asimilar a los anteriores y que se generen
en servicios e industrias; los aparatos eléctricos y electrénicos, ropa, pilas, acumuladores,
muebles y enseres, y escombros de obras menores y reparaciones generadas en los hogares;
los residuos procedentes de limpiezas de dreas publicas (parques, calles, playas, etc);
animales muertos; y vehiculos abandonados (Jefatura del Estado, 2011).

Estd claro que cada pais, incluso en algunos casos cada regién, tiene sus propios modelos de
gestion de residuos urbanos. En general en Espafia y, més concretamente, en la Comunidad de
Madrid los vecinos realizan el depdsito de sus residuos a través de contenedores de distintos
colores dispuestos en las vias publicas (Figura 3), que facilitan la recogida selectiva de los
diferentes residuos domésticos atendiendo a la siguiente clasificaciéon (Ayuntamiento de
Madrid, 2021):
o Contenedor azul: contenedor reservado para el papel y cartén. Ejemplo de estos resi-
duos: revistas, periddicos, folletos publicitarios, sobres, folios, bolsas de papel, cuader-
nos, cajas y envases de cartén.

o Contenedor amarillo: contenedor reservado para envases (botellas y envases de

pléstico, envases metdlicos y briks). Ejemplo de estos residuos: botellas de pldstico, latas
de conserva y bebida, tapas y tapones de pldstico, metal y chapas, bandejas de alumi-
nio, papel film y papel de aluminio, aerosoles, botes de desodorante, bolsas de pldstico,
tarrinas y tapas de yogurt, bricks, bandejas de corcho blanco, tubos de pasta de
dientes, o cajas de frutas y verduras.
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£

Figura 3: Algunos tipos de contenedores en Madrid (Espara). Arriba: Contenedores en la via piblicg;
Abagjo: Contenedores subterrdneos. (Fuente: Alejandra Vidales Barriguete, 2021)

o Contenedor verde: contenedor reservado al vidrio. Ejemplo de estos residuos: botellas

de vidrio (vino, cava...), frascos de vidrio (perfumes, colonias...) o tarros de alimen-
tos (mermeladas, conservas...).

e Contenedor marrén: contenedor reservado a materia orgdnica: Ejemplo de estos resi-

duos: restos de frutas y verduras, carnes y pescados, cdscaras de huevo, marisco y frutos
secos, infusiones y posos de café, servilletas o papel de cocina, o pequefios restos de
jardineria.

o Contenedor gris: contenedor reservado al resto de residuos que no tienen un sistema
especifico de recogida, es decir, que no sean papel y cartén, envases, vidrio u orgd-

nicos. Ejemplo de estos residuos: vajillas, cubiertos, pafiales, juguetes rotos, cristales, etc.

o Contenedor naranja: contenedor de nueva implantacién para la recogida de aceites

usados. Sélo permite el depésito de aceites de uso doméstico (no aceites de vehiculos
o magquinarial).

Estos contenedores son sustituidos regularmente por nuevos formatos més adecuados a los
tiempos actuales y que facilitan la tarea tanto al usuario depositario como al usuario receptor
del residuo (Figura 4). Por ejemplo, el Ayuntamiento de Madrid estd cambiando las papeleras
y las estd sustituyendo por unas nuevas que funcionan con paneles solares, compactan la
basura y tienen sensores volumétricos que avisan al personal de limpieza cuando es necesario
vaciarlas (Madrid Secreto, 2020).
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Figura 4: Contenedores inteligentes en Madrid (Espana). (Fuente: Alejandra Vidales Barriguete, 2021)

3. Otras Infraestructuras y Buenas Prdcticas

Los ciudadanos también disponen de otras infraestructuras que facilitan la recogida y clasifi-
cacién de residuos (Ayuntamiento de Madrid, 2021):
e Puntos limpios: son instalaciones donde depositar los residuos que no pueden depositarse
en los contenedores habituales porque deben ser tratados por gestores autorizados.
En ellos se sitGan contenedores especiales cuyo contenido es llevado y tratado en un
centro autorizado. Ejemplo de residuos a depositar en un punto limpio: pilas y baterias,
fluorescentes y bombillas, muebles y enseres, cartuchos de tinta y téner, radiografias,
CD’s, aceites usados (si no se dispone de contenedor especifico en la zona), etc. En Mad-
rid existen tres tipos de puntos limpios:

e Puntos limpios de proximidad (Figura 5): se ubican dentro de instalaciones munici-

pales como polideportivos, centros culturales, etc.

e Puntos limpios fijos (Figura 6): instalaciones municipales permanentes.

e Puntos limpios méviles (Figura 7): pequefios camiones que, en determinados dias,

acuden a un lugar concreto a una hora fijada (suele ser cerca de otros contenedores
municipales). Los vecinos pueden depositar los residuos en el lugar y dia fijados y los
camiones se encargan de recogerlo y depositarlo en el gestor autorizado.
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Figura 5: Puntos limpios de proximidad en Madrid. (Fuente: Alejandra Vidales Barriguete, 2021)

= S

Figura 6: Puntos limpios fijos en Madrid (Fuente: Ayuntamiento de Madrid, 2016)
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Figura 7: Puntos limpios méviles en Madrid. (Fuente: Ayuntamiento de Madrid, 2020)

Ademds, en la Comunidad de Madrid se realizan otra serie de actuaciones que ayudan en la

concienciacién social (Figura 8):

Concurso de ideas para disefiar campafias de reciclaje.

Utilizacién de redes sociales y web con videos explicativos en los que se indica la forma
correcta de reciclar.

Realizacién continuada de campafias de limpieza urbana, fomento de la separacién de
residuos, limpieza y reciclaje, etc

Programa REMAD donde se fomenta el intercambio de objetos entre ciudadanos.
El objeto es subido a una plataforma, y una vez llevado a un punto fijo queda dispo-
nible para otro usuario.

Recogida puerta por puerta en zonas de alta densidad hostelera (vidrio) o comercial
(papel y cartén), o comunidades de vecinos, previa entrega gratuita de cubos de reco-
gida selectiva.

Etc.
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Figura 8: Izquierda - Imdn de concientizacién ciudadana sobre el correcto reciclaje; Derecha - Papeleras
selectivas en zonas comerciales u hosteleras de alta densidad en Madrid (Esparna)
(Fuente: Izquierda - informercadona.es; Derecha - cubosfueramdrid.es, 2020)
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In urban public spaces we might find objects related to collect solid waste, different types of solid
residues, which in the last years we have learned to classify in containers of a varied selection of
shapes and colours. Many experts such as Hoornweg and Bhada-Tata consider that solid waste
management is the most important municipal service and a previous requirement for other muni-
cipal actions, especially those related to achieving higher levels of circular economy.

This study analyses those objects located in public spaces, where they are located, their functions
and connection to several systems of urban waste management. Public and private organizations
are collaborating for the development of citizen awareness towards the urgent necessity to improve
them. Some actions and activities that have been carried out in the city of Madrid are explained, as
well as some recommendations on what has been considered as the best practices in the last years.

Key words: Residues, Circular Economy, Urban Planning, Spain.

1. Waste management

One of the problems that most affect the environmental management of a government is waste
management. Avoiding waste production is one of the best alternatives for the environment.
However, it is difficult to control each of the products we consume, which ends up becoming
waste (European Parliament, 2020).

In Directive (EU) 2018/851 of the European Parliament and the Council of May 30, 2018,
amending Directive 2008,/98/ EC on waste, it is indicated that waste management must be
improved and transformed into sustainable management (European Parliament, 2018). In the
waste management hierarchy propose, they believe in prevention, circular economy (reuse)
and recycling, as opposed to waste recovery and disposal (Fig. 1).

This means that the Administrations must not only provide enough information and training to
society on the importance of proper waste management (public awareness), but it must also
provide the necessary infrastructures to carry it out — collection containers on public roads,
authorized landfills, household waste recycling centres (HWRCs), control and documentation,
etc. It is therefore essential that countries set clear action objectives reflecting the measures
and investments to be made to try to achieve proper waste management.
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Figure 1: Waste management hierarchy (Directive (EU) 2018/851).
(Source: Alejandra Vidales Barriguete, 2021)

Municipal waste is not the most influential sector in the production of waste since it represents
only 8.5% compared to other economic activities of waste production such as construction
(36.4%) or mining and quarries (25, 3%) (Fig. 2). However, they pose a great management
challenge in terms of diversity, complexity, composition, proximity or public visibility (European
Parliament, 2020). Many experts such as Hoornweg and Bhada-Tata (Hoornweg & Bhada-
Tata, 2012) consider solid waste management to be the most important municipal service and
a precondition for other municipal actions, especially those related to achieving higher levels
of circular economy.
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Figure 2: Waste generation by economic activities and households, EU-28, 2016.
(Source: Eurostat, 2021)
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2. Containers for Solid Waste

Solid urban waste or household waste is generated as a result of the activity of households in
our daily lives. In addition, similar waste generated in services and industries is also considered
household waste: electrical and electronic equipment, clothing, batteries, accumulators, furni-
ture, household goods and debris from minor works and repairs generated in homes, waste
from cleaning public areas (parks, streets, beaches, etc.), dead animals and abandoned
vehicles (Head of State, 2011).

It is clear that each country, even in some cases each region, has its own urban waste mana-
gement models. In general, in Spain and, more specifically, in the Community of Madrid, resi-
dents deposit their waste through containers of different colours arranged on public roads
(Fig. 3), which facilitate the selective collection of different household waste, paying attention
to the following classification (Madrid City Council, 2021):

o Blue container: container used for paper and cardboard. Examples of this waste:
magazines, newspapers, advertising brochures, envelopes, sheets of paper, paper bags,
notebooks, boxes and cardboard containers.

e Yellow container: container used for packaging (bottles and plastic containers, metal
containers and cartons). Examples of this waste: plastic bottles, food and beverage cans,
plastic and metal lids and stoppers, aluminium trays, plastic wrap and aluminium foil,
aerosols, deodorant cans, plastic bags, plastic tubs and yogurt lids, cartons, white cork
trays, toothpaste tubes, or boxes of fruit and vegetables.

Figure 3: Some types of containers in Madrid (Spain). Up: Containers on public roads;
Down: Underground containers. (Source: Up photo: Alejandra Vidales Barriguete, 2021;
Down photo: Alcobendas City Council, 2021)
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e Green container: container used for glass. Examples of this waste: glass bottles (wine,
champagne ...), glass jars (perfumes, colognes ...) or food jars (jam, canned food ...).

e Brown container: container reserved for organic matter: Examples of these residues:
remains of fruit and vegetables, meat and fish, egg shells, shellfish and nuts, infusions
and coffee grounds, napkins or kitchen paper, or small remains of gardening.

e Grey container: container reserved for the rest of the waste that does not have a specific
collection system, that is, waste that is not paper and cardboard, packaging, glass or
organic waste. Examples of this waste: dishes, cutlery, diapers, broken toys, etc.

e Orange container: recently implemented container for the collection of used oil. It only
allows the collection and recycling of used household oil (not vehicle or machinery oils).

These containers are regularly replaced by new ones more appropriate to current times, which
make it easier to dispose and collect the waste (Fig. 4). For example, the Madrid City Council
is changing wastebaskets and replacing them with new ones that work with solar panels,
compact the garbage and have volumetric sensors that notify the cleaning staff when it is
necessary to empty them (Madrid Secreto, 2020).

Figure 4: Smart containers in Madrid (Spain). (Photos: Alejandra Vidales Barriguete, 2021)
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3. Other Infrastructures and Good Practices

Citizens also have other infrastructures that make easy to collect and classify waste (Madrid
City Council, 2021):

e Household waste recycling centres (HWRCs): these are facilities where waste that cannot
be deposited in the usual containers, as they must be treated by authorized managers,
can be deposited. In these centres there are special containers, and their content is taken
and treated in an authorized site. Examples of waste to be deposited in a HWRGC:
batteries, fluorescent lamps and light bulbs, furniture and household goods, ink and toner
cartridges, X-rays, CDs, used oil (if there is no specific container in the area), etc.
In Madrid there are three types of HWRCs:

e Proximity HWRGCs (Fig. 5): these are located within local facilities such as sports
centres, cultural centres, etc.

e Fixed HWRCs (Fig. 6): permanent local facilities.

e Mobile HWRCs (Fig. 7): small trucks that, on certain days, go to a specific place at
a set time (usually near other local containers). Neighbours can deposit their waste in
the place and day fixed and the trucks are in charge of collecting it and depositing it
in the authorized centre.
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Figure 5: Proximity HWRCs in Madrid (Spain). (Source: Madrid City Council, 2017)
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o

Figure 7: Mobile HWRCs in Madrid (Spain). (Source: Madrid City Council, 2020)
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In addition, in the Community of Madrid another series of actions that foster social awareness
are carried out (Fig. 8):

e Contest for ideas to design recycling campaigns.

e Use of social networks and websites with explanatory videos in which the correct way to
recycle is indicated.

e Continuous urban cleaning campaigns, promoting the separation of waste, cleaning and
recycling, etc.

e REMAD program where the exchange of objects between citizens is encouraged. The
object is uploaded to a platform, and once taken to a fixed point it is available to
another user.

e Door-to-door collection in high-density commercial (paper and cardboard), or hostelry
(glass) areas or neighbouring communities, after free delivery of selective collection bins.
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Figure 8: Left - Magnet citizen awareness about the correct recycling; Right - Selective trash cans
in high density commercial or hostelry areas in Madrid (Spain)
(Source: Left - informercadona.es; Right - cubosfueramadrid.es, 2020)
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Un enfoque integrado del disefio, la planificacion y la gestion de las ciudades contemporaneas debe
tener en cuenta que estos son sistemas complejos que deben entenderse desde una perspectiva
holistica. Presente y pasado son igualmente importantes para obtener las mejores ideas y criterios
para un futuro que necesita adaptarse a comunidades y a individuos diversos. Se requiere para ello
nuevos mecanismos que permitan las maximas posibilidades de participacion en el proceso de
toma de decisiones de las instituciones y de las empresas, globales y locales, con un enfoque
especial en sus ciudadanos. Debido a esto, es importante considerar algunas de las recomen-
daciones internacionales al respecto.

Muchas ciudades europeas son el resultado de capas histéricas tangibles que podemos ver
claramente en sus edificios e infraestructuras. Es mas dificil percibir lo que hace que algunos de
ellos sean tan singulares y Unicos, el patrimonio cultural inmaterial, muchas veces relacionado con
la diversidad cultural y con los valores comunitarios tanto globales como locales. La Recomen-
dacién sobre el Paisaje Urbano Histérico (UNESCO-HUL, 2011) adoptada por la 36° sesién de la
Conferencia General de la UNESCO el 10 de noviembre de 2011, integra los objetivos de conser-
vacion del patrimonio urbano y los de desarrollo social y econémico. El enfoque metodolégico
establecido por este documento, considera el patrimonio urbano como un activo social, cultural
y econémico para el desarrollo de las ciudades (UNESCO-HUL, 2011).

La sostenibilidad y la economia circular también son algunos de los conceptos esenciales relacio-
nados con el desarrollo de las civdades contemporaneas. Naciones Unidas establecié en septiembre
de 2015 la Agenda 2030 para el Desarrollo Sostenible (ONU-ASD, 2015), con 17 objetivos, incluido
uno especificamente relacionado con “Hacer ciudades y asentamientos humanos inclusivos,
seguros, resilientes y sostenibles” (ODS-11), explicando que “La planificacién urbana, los sistemas
de transporte, el agua, el saneamiento, la gestion de residuos, la reduccion del riesgo de desastres,
el acceso a la informacion, la educacion y el desarrollo de capacidades son temas relevantes para el
desarrollo urbano sostenible”. (ONU-ASD, 2015).

“Smart City” (fambién “ciudad inteligente”) se puede considerar tanto un nuevo concepto como un
nuevo término técnico que implica algunos de los objetivos que los administradores de las civdades
contempordneas estan desarrollando, para integrar la nueva realidad compleja en procesos de
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desarrollo légicos y colaborativos. Pero los expertos no se ponen de acuerdo para establecer una
definicion clara ya que algunos autores se centran en los sistemas tecnolégicos mientras que otros
incluyen un significado mas amplio, tal y como sefiala el proyecto europeo ASCIMER, Assessing
Smart City Initiatives for the Mediterranean Region (2017) (European Investment Bank, 2017).

Centrandonos en esas perspectivas, presentamos este estudio sobre las marquesinas y las paradas
de autobUs que son un elemento familiar del paisaje urbano madrilefio de principios del siglo XX.
Han cambiado tanto en materiales como en forma, complementando con otras caracteristicas su
propésito principal proteger a los viajeros de las condiciones climaticas. En la ciudad moderna del
siglo XXI se han incorporado elementos como bancos para sentarse, paneles publicitarios,
contenedores de baterias o, recientemente, la etiqueta “Smart Madrid” que activa los sistemas de
informacion NFC y QR a través de los teléfonos moéviles inteligentes. El objetivo principal de esta
investigacion es encontrar lo que consideramos los mejores ejemplos de buenas practicas para
ayudar a tomar decisiones precisas relacionadas con la modernizacién y revitalizacién del espacio
puUblico de todas las partes interesadas, desde la administracion local de las ciudades y la admi-
nistracion regional hasta la industria, desde diseiiadores, ingenieros y productores a los ciudadanos
y usuarios del transporte pUblico.

Palabras clave: Transporte urbano, Espacios PUblicos, Medio Ambiente Urbano.

1. Gestion Urbana y Patrimonio en Madrid

El proceso de construccién de muchas ciudades europeas ha creado varios niveles de materia-
les histéricos, adaptando su entorno geogréfico a las actividades y procesos econémicos, pero
también a las necesidades de las prdcticas sociales y culturales y a los valores de las diversas
comunidades que han vivido alli. Esto ha creado una “identidad social” para los habitantes de
estos lugares, ligada a su propia identidad.

En los Ultimos siglos, esto ha cambiado. Al aumentar la poblacién de estas ciudades, junto
a otros factores econdmicos y sociales, se ha transformado drdsticamente este sistema de
construccién tradicional. Marc Augé, antropdlogo francés, es autor de un ensayo esencial y de
un libro con el mismo titulo, “Non-Places: Introduction to an Anthropology of Supermodernity”
(Augé, 1995), que describe muy claramente el problema. Con este nuevo término técnico, el
“no lugar”, se refiere a espacios publicos donde la historia y las relaciones culturales son
eliminadas por una globalizacién que utiliza referencias técnicas a nivel internacional para
disefiar esos espacios publicos para individuos anénimos. Los usuarios se quedan solo por
periodos cortos de tiempo y establecen solo una relacién de consumo en algunos espacios
dentro de los edificios, como hoteles internacionales de gran capacidad, edificios comerciales
de gran tamafo o grandes vestibulos de estaciones de tren, asi como en espacios urbanos
externos como algunas calles y plazas. Como ejemplo caracteristico sefiala a los aeropuertos,
como espacios intercambiables donde los seres humanos permanecen en el anonimato, asi
como a otros sistemas de transporte. Pero lo que puede ser un “no lugar” para la mayoria de
los viajeros puede ser diferente para alguien que trabaja alli, ya que esas actividades
pueden crear una percepcién y una relacién distintas debido al tiempo que se pasa en esos
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espacios, porque los seres humanos tienen una tendencia a “hacer suyos” los lugares en los
que viven o trabajan. Esto se puede ver claramente en los campamentos temporales donde los
habitantes o refugiados van cambiando paulatinamente los rasgos impersonales por otros
donde se pueden percibir las relaciones sociales y culturales, ddndoles una “marca personal o
comunitaria”.

Para lograr un nuevo equilibrio que mantenga los rasgos caracteristicos que identifican a una
comunidad y reflejen sus valores, frente a las presiones recibidas por los altos indices de
urbanizacién, una sobreexplotacién injusta por las condiciones del mercado, los peligrosos
eventos del cambio climdtico y el turismo masivo, Naciones Unidas ha establecido varias reco-
mendaciones y acuerdos para acciones comunes, como la Recomendacién sobre el Paisaje
Urbano Histérico (UNESCO-HUL, 2011) o la Agenda 2030 para el Desarrollo Sostenible (UN-
ASD, 2015).

La metodologia del Paisaje Urbano Histérico (UNESCO-HUL, 2011) se explica como: “El
enfoque del paisaje urbano histérico ve e interpreta la ciudad como un continuo en el tiempo

y el espacio. Innumerables grupos de poblacién han dejado su huella y la siguen dejando
hoy” (UNESCO-HUL, 2011).

Las ciudades histéricas europeas como Madrid han cambiado mucho en los Ultimos siglos,
desde pequeiios asentamientos hasta modernas estructuras urbanas. Podriamos establecer tres
periodos principales para Madrid, ligados a cambios importantes en su poblacién y superficie
construida (lzquierdo y Flérez de la Colina, 2016).

Como periodo inicial, podemos rastrear asentamientos humanos en el dmbito de lo que hoy es
esta ciudad desde el Paleolitico (alrededor del 150.000 a.C.), manteniéndose habitados en
otros periodos histéricos (Prehistérico, Romano, Visigodo o Paleocristiano y Musulmdn). Pero su
condicién de ciudad se adquiere en los Ultimos siglos del periodo histérico medieval, cuando se
otorga a la pequefia villa el fuero denominado “Fuero de Toledo” (1118), seguido del “Fuero
Viejo de Madrid” (1202), que afiadia regulaciones especificas para el territorio alrededor de
la ciudad. La tercera ley importante fue el “Fuero Real”, dado a Madrid como recompensa
por los logros de sus ciudadanos en la batalla de las “Navas de Tolosa” (1212). Asi, Madrid
adquirié un privilegio especial como “Comunidad de Villa y Tierra”, con sus “fueros” (leyes
o reglamentos medievales), con suelo propio incluyendo 10 parroquias y, también, su organi-
zacién con 12 “regidores” (en ciudades medievales regidores o concejales), elegidos por los
vecinos y confirmados en su cargo por el propio Rey. En estos tiempos, Madrid gozaba de
una autonomia juridica y politica. De hecho, en 1309 se celebraron en Madrid las Cortes
(tribunal o parlamento medieval), dos siglos antes de que se convirtiera en la capital de
Espafia. Se debidé a la condicién de ser una “Villa con Realengo” (una ciudad con leyes y
privilegios reales). Muy pocos de los restos materiales de este periodo son visibles en la
ciudad donde vivimos hoy, incluso si las autoridades municipales intentan recorddrnoslos

(Fig. 1).
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Muralia islamica de Madrid N

Figura 1. Izquierda: Panel de informacién municipal. Derecha: Restos de la muralla medieval islamica,
Madrid, Espana. (Fotos: Flérez de la Coling, 2016)

Esta pequefia ciudad cambié profundamente por la decisién del rey Felipe Il de convertirla en
el centro no sélo del gobierno de Espafia sino de todos los territorios vinculados a la Corona,
un imperio mundial. A partir del siglo XVII se convierte en la primera ciudad de Espaiia, bajo
la influencia del Estado-Corona, traduciéndose en cambios que comportan beneficios y per-
juicios. Como consecuencia de todo ello, se produce un rdpido desmantelamiento de la ciudad,
con problemas de infraestructuras, abastecimientos y economia municipal. El crecimiento de
Madrid permitié el asentamiento de las personas aledafias a la corte, es decir, funcionarios y
otras personas que trabajaban para ellos. Las familias nobiliarias mdas importantes de Espafiq,
los de la “grandeza”, también acudian a la nueva capital buscando la proximidad de la
Corte. Como querian estar vinculados al Ejército, a la Riqueza y a la Corona, querian estar
cerca del Rey. Eran las antiguas familias nobles, de origen medieval, y con su llegada se
construyeron nuevos palacios en la capital. Los beneficios incluian tanto el aumento del
comercio como los cambios urbanisticos por la llegada de la Corte (caso del Mercado del
Puente de Segovia o del Rastro). Sin embargo, no podemos hablar de urbanismo, fue
simplemente un crecimiento cuantitativo. El hecho de que la Corte se estableciera en Madrid,
tenia también algunos inconvenientes. Por ejemplo, las “regalias de aposento” (o derechos
a habitacién). Significaba que los propietarios de las viviendas de mds de un piso tenian que
dar alojamiento a los empleados de la corte. Este fue el origen de las llamadas “casas a la
malicia”, tratando de eludir esta obligacién; por fuera, la casa no tenia més que un piso,
cuando en realidad no era asi. Para dar una idea de su tamafio y transformaciones, en el afio
1600 Madrid ya contaba con 83.000 habitantes y seguia creciendo. Tal y como muestra uno
de los primeros y mds fiables censos que existen (1797, de Godoy), Madrid ya contaba
a finales del siglo XVIII con unos 178.000 habitantes. Todavia podemos ver algunas partes
originales de aquellos edificios e infraestructuras creados en este periodo que han sido
mantenidos y transformados en el periodo siguiente. Si bien no hubo un disefio urbanistico
general, si hubo algunos proyectos de reforma de partes de la ciudad, como el disefio de la
“Plaza Mayor” (terminada en 1620), la prisién (hoy “Palacio de Santa Cruz”) o el edificio de
“Capitania”.

Como en muchas ciudades europeas, grandes cambios se iniciaron en el siglo XVIII, el Siglo de

las Luces y de una nueva perspectiva hacia el conocimiento que consideraba que la Razén
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debia regir el mundo, tanto de los individuos como el de todos los fenémenos sociales, natu-
rales y politicos. Como ejemplos tenemos: La Enciclopedia, las Reales Academias o los cambios
que se produjeron en el campo de la Fisica. El mundo de la Razén se extendia por toda
Europa, no sélo en Espafia. Todo debia reformarse con una idea de progreso continuo e ilimi-
tado que tomard fuerza mds tarde, con el cientificismo del siglo XIX, realizdndose las
posibilidades de cambio y movilidad. Una nueva dinastia real en Espafia, los Borbones,
centralizé y racionalizé el Estado en Madrid, lo que hizo que la capital se sometiera a nuevos
impuestos y al disefio de mdltiples edificios nuevos de la ciudad. Carlos Il es conocido en la
historia de Espafia como “el mejor alcalde, el rey”. Sin embargo, sus politicas municipales
fueron mds acordes con los intereses de la monarquia, que con los de la ciudad. Un edificio
emblemdtico de esta época es la “Casa de Correos”, en la plaza de la “Puerta del Sol”, con
un gran protagonismo porque se convierte en el centro de todas las comunicaciones y correos
nacionales. Con la racionalizacién de las “postas” (tanto la oficina de correos como el
transporte puUblico con vehiculos de tracciéon animal) organizada radialmente para todas las
vias desde Madrid, actualmente es la sede de la Comunidad Auténoma de Madrid (Fig. 2).
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Figura 2. |Izquierda: Estatua de Carlos IIl. Derecha: “Casa de Correos” y plaza de la “Puerta del Sol”,
Madrid, Espana. (Fotos: Flérez de la Coling, 2016)

Si la construccidn de los barrios de las dreas de expansién fue lenta en sus inicios, en 1860 se
aceleré. Durante las Oltimas décadas del siglo XIX y principios del XX, Madrid cambié consi-
derablemente con varios planes de ampliaciéon y urbanizacién: “Ensanche Madrid o Plan
Castro” (1860), “Ciudad Lineal de Arturo Soria” (1895-1910), Plan Bidagor (1941-1946),
PGOUM (1985, 1997) (Seleccién de documentos relacionados con el Urbanismo). Esto per-
mitié la construccidn de muchos barrios nuevos como los de Chamberi, Salamanca, Argielles y
Delicias, ademds de barrios marginales suburbanos, relacionados con el desarrollo de nuevas
infraestructuras urbanas y de transporte. También fue muy importante la puesta en marcha de
actividades empresariales y financieras innovadoras, y la proliferacién de nuevas instituciones
publicas y privadas como museos, bibliotecas, cuarteles militares, hospitales, escuelas,
conventos, teatros, centros de ciencia, organismos administrativos, fdbricas, talleres, tiendas,
etc.
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Todos estos factores contribuyeron a hacer de Madrid una ciudad moderna. Se desarrollaron
importantes proyectos urbanisticos para transformarla en una verdadera metrépolis. Entre
estas actuaciones, podemos considerar el proyecto de apertura en la superficie edificada
existente de la nueva calle de “Gran Via” o las obras de construccién relacionadas con los
nuevos sistemas de transporte. Se construyeron nuevas lineas y edificios para estaciones de
ferrocarril, como “Atocha”, “Delicias” o “Estacién del Norte”, para conectar Madrid con otras
ciudades espafiolas y europeas, asi como el sistema de “Metro” para permitir el transporte
subterrdneo de trenes de pasajeros dentro de la ciudad. Con la inauguracién del Ferrocarril
Madrid-Aranjuez el 9 de febrero de 1851, y el marco normativo de la Ley General de Ferro-
carriles de 1855, el transporte publico de diligencias y carretas comienza a ser sustituido por
los nuevos medios de transporte industriales. El sistema del “Metro” de Madrid fue desarrolla-
do por una empresa privada, “Ferrocarril Metropolitano de Madrid”, creada en 1914 para
desarrollar 4 lineas de trenes subterrdneos en el drea de esta ciudad, que comenzé
a construirse en 1917 con la primera linea inaugurada por el rey Alfonso Xlll, el 17 de
octubre de 1919 (Mohedas Garcia C. et al., 2010).

Los origenes de la “Empresa Municipal de Transportes, EMT”, que gestiona en la actualidad el
transporte pUblico en autoblUs dentro de Madrid, se remontan a 1947, cuando el Ayunta-
miento acordd municipalizar todos los servicios de transporte de superficie de la ciudad. En las
Ultimas décadas del siglo XIX y principios del XX, varias empresas privadas desarrollaron
lineas de transporte dentro de Madrid, algunas con diligencias y carretas, pero otras con
tranvias eléctricos. Pero los problemas econémicos de varias de estas empresas habian hecho
que el Ayuntamiento de Madrid gestionara la mayoria de las que no estaban en buenas
condiciones econdémicas en los afios anteriores, y finalmente se acordd que municipalizarlas
todas era la mejor solucién a los problemas. Segin consta en el escrito de 21 de junio de
1948: “De conformidad con el articulo 135 de la vigente Ley Municipal de 31 de octubre de
1935, y por acuerdo del Excmo. Ayuntamiento de Madrid, los servicios de transporte urbano
de superficie se municipalizan mediante la constitucién de una Sociedad que adopta la forma
de Sociedad Privada, ajustdndose, en lo aplicable, a las normas del Cédigo de Comercio,
y que se denominard “Empresa Municipal de Transportes, EMT” (Empresa Municipal de
Transportes)" (Empresa Municipal de Transportes, EMT, 2006).

Un buen ejemplo internacional de los vinculos entre los sistemas de transporte y la expansion
de una ciudad, ademds de un modelo de planificacién revolucionario cuando se disefid, fue la
“Ciudad Lineal de Arturo Soria” (1895-1910). La “Ciudad Lineal” fue disefiada en 1882 por
el ingeniero Arturo Soria y Mata y representa la experiencia urbana més singular e innova-
dora que tuvo lugar en el Madrid de finales del siglo XIX. La idea era establecer un
asentamiento urbano en la periferia de la ciudad vinculado a un medio de transporte publico,
ferrocarril o tranvia para ordenar y conectar los diferentes pueblos de la periferia formando
un drea urbanizada con forma de corona. Las obras se iniciaron en 1892 con la construccién
de la via férrea en la Calle Mayor o eje longitudinal de la Ciudad Lineal, razén por la cual
se planeé con un ancho entre 30 y 40 metros. A ambos lados de la calle principal se dispu-
sieron cruces perpendiculares de 20 m de ancho para facilitar el acceso a las parcelas. La
plantacién de drboles en las calles y jardines alrededor de las casas fue un elemento
destacado y novedoso de la Ciudad Lineal. A fines del siglo XIX, apenas se habia construido
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una pequefa parte del proyecto original, un tramo de una longitud aproximada de 5 km en
el extremo este de la ciudad, en una parte alta y ventilada de ésta, entre cuencas de
arroyos. En el siglo XX, la Ciudad Lineal vivié un breve momento de esplendor, pues en 1911
contaba con una poblacién de 4.000 habitantes que vivian en unas 700 viviendas, disponia
de un eficaz tranvia que conectaba el barrio con Madrid, contaba con un teatro, un velé-
dromo y un frontén (cancha deportiva para jugar un juego tipico vasco) que funciond con
normalidad. Pero tras la muerte de Arturo Soria y Mata en 1920, la “Compaiia Madrilefia
de Urbanizacién”, empresa privada que urbanizaba esta zona y habia gestionado la linea
de tranvia, pasé a sus hijos y el proyecto original de la Ciudad Lineal fue abandonado. Tras
la guerra civil espafiola en 1939, la empresa volvié a gestionar la linea de tranvia hasta
1952, cuando la Empresa Municipal de Transportes se hizo cargo de toda la red.

Paradédjicamente, otras naciones estaban haciendo realidad la modernidad de la idea de
Soria: como la planificacién lineal de la nueva Unién Soviética y los proyectos de ciudad
industrial lineal disefiados por el arquitecto francés Le Corbusier. En 1973 la calle principal
que recorria longitudinalmente la Ciudad Lineal tomé el nombre de su autor: calle de Arturo
Soria (Fig. 3). En justo reconocimiento a la obra de Arturo Soria y Mata, se le considera
inventor de las ciudades lineales.

Figura 3. |zquierda: Estatua de Arturo Soria. Derecha: Calle de Arturo Soria, Madrid, Espana.
(Fotos: Flérez de la Colina, 2016)

La implantacion y el desarrollo de estos sistemas de transporte en la ciudad de Madrid y su
regién, conectando sus diferentes barrios y su centro con las principales ciudades de Espafia
y Europa, no ha dejado de crecer, ampliando la red.

La integracién en el paisaje urbano y el disefio sostenible de equipamientos de pequefia
arquitectura moderna relacionados con aquellos servicios e infraestructuras generales ubica-
dos en el espacio pUblico es muy importante para cualquier ciudad. No debemos olvidar que
todos estos pequefios elementos, como fuentes, esculturas, pavimentos, barandillas y elementos
verdes, iluminacién, mobiliario urbano como bancos, quioscos o marquesinas de autobus, pero
también elementos méviles como papeleras, pueden contribuir a la vivencia diaria en las
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calles y espacios publicos. Todos ellos pueden formar parte de la propia identidad del lugar
y esto debe ser considerado tanto en las nuevas dreas como en el centro histérico de la
ciudad.

2. Medio Ambiente Urbano y Sostenibilidad

Hoy en dia, la ténica general en las ciudades es su propia sostenibilidad, respetando al
mdximo el medio ambiente y actuando con la mayor transparencia posible hacia los ciuda-
danos. La Comisién Europed, en su comunicacidn Innovacién Europea (“European Innovation:
Partnership 21”) sobre Ciudades y Comunidades Inteligentes, seleccioné como dreas priori-
tarias de actuacién la energia, el transporte y las tecnologias de la informacién y la comuni-
cacién (TIC). El objetivo de aplicar la tecnologia en estas dreas es mejorar la eficiencia
energética y reducir el consumo y las emisiones de gases de efecto invernadero (Comisién
Europea, 2012).

Los ciudadanos salen de los edificios para ir al trabajo, ir a la escuela o ir de compras, entre
otras cosas, y llama la atencién que cada vez més personas pasan su tiempo libre fuera de
los edificios, lo cual es muy importante para el bienestar humano. Ademds, los cambios
y fendmenos climdticos relacionados con la ciudad se estdn volviendo peligrosos para la salud
y la vida de los residentes. Por ello, los gobiernos empiezan a notar la necesidad de
desarrollar estrategias y herramientas de adaptacién al cambio, muy importantes para el
buen funcionamiento de las ciudades sostenibles en el exterior (K. Bandurski et al, 2020).

En el siglo XXI, las ciudades presentan nuevos objetivos y retos. Para lograrlos, es necesario
analizarlos bajo una perspectiva holistica de la ciudad y contar con una completa accién

y participacién de los diferentes actores involucrados (Fig. 4).

AEIE

Administracion Empresas Ciudadanos

Figura 4. Actores que participan en el proceso de una ciudad sostenible. (Fuente: Patricia Aguilera, 2020)

Los ciudadanos exigen ciudades mds seguras, mds transitables y mds cdmodas para vivir; en
definitiva, més atractivas tanto para quienes viven en ellas como para los turistas que eligen
estas ciudades como destino de vacaciones (S. Sun, D. Fang, y J. Cao, 2020).

El término sostenibilidad implica rentabilidad, no sélo a nivel de ahorro y mejor gestién de los
recursos, sino que invite a la inversién por su atractivo turistico, densidad de poblacién, solven-
cia econémica, etc. Por todo ello, acercarse a un modelo de ciudad que plantea un “situacion
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ideal” es una tarea que nos concierne a todos y que los ciudadanos demandan cada vez con
mds fuerza (J. Y. Kim, K. Bartholomew, y R. Ewing, 2020).

Las administraciones publicas trabajan e invierten actualmente en la implantacién de solu-
ciones que les permitan diferenciarse del resto y ser un referente para otros municipios. Para
ello, se establecen los valores de la gestién integral de la ciudad, basados en la operati-
vidad, la marca, la estrategia y el desarrollo social, como se puede apreciar en la Figura 5.

* Mejorar las operaciones existentes
¢ Reducir Costes
Operacional « Mejorar la utilizacién de los activos

 Fortalecimiento de la marca de la ciudad
* Mejora de la reputacion e influencia

Marca
« Exito en el futuro. Nuevos modelos de negocio
.. * Ventaja competitiva frente a otras ciudades
Estrategia ) P
« Creacidn de beneficios sociales, culturales y ambientales
sod ¢ Mejora de la calidad de vida de los ciudadancs
I ejora d ida de los ciu

Figura 5. Valores de la gestidn integrada de la ciudad. (Fuente: Patricia Aguilera, 2020)

La eficiencia energética en las ciudades viene apoyada por el concepto de las Smart City. Los
ciudadanos demandan servicios cada vez mds participativos y transparentes dentro de los
municipios provocando una gestién mds compleja de las ciudades. Por ello el concepto Smart
City es creado como una gran oportunidad para gestionar de forma mds eficiente toda la
infraestructura incluida dentro de las dreas puiblicas (M. Ghahramani, R. Javidan, y M. Shoja-
far, 2020). Esta forma de actuar en las ciudades ayuda a solucionar problemas relacionados
con la movilidad y el desarrollo y se acerca a los Obijetivos de Desarrollo Sostenible de
2030. Entre ellos, dos Obijetivos de Desarrollo Sostenible (ODS) apuntan a promover la
eficiencia energética a través de fuentes renovables y apoyar la urbanizacién sostenible.
Estos son el ODS 7, energia limpia y asequible, y el ODS 11, ciudades y comunidades soste-
nibles (SDGs: Sustainable Development Knowledge Platform, 2020).

Cada ciudad tiene la libertad de elegir como quiere aplicar los conceptos de Smart City en el
dmbito urbano cubriendo diferentes dreas como son: el desarrollo tecnolégico, una mejora del
transporte y la movilidad, mayor atencién a la seguridad ciudadana y la proteccién civil, la
creacién de un entorno favorable para los negocios y la actividad econdémica de alto valor
afiadido, los servicios pUblicos, la sostenibilidad y de la eficiencia energética, etc. (V. Garcia-
Font, 2020). Para desarrollar los objetivos que cada ciudad se ha querido marcar, las Smart
City desarrollan diferentes desafios como se muestra en la figura 6 (B. N. Silva, M. Khan,
y K. Han, 2018).
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Figure 6. Diferentes desafios en el concepto de “Smart City”
(Fuente: B. N. Silva, M. Khan, y K. Han, 2018)

3. Urban Development and Smart City Concept

En los Gltimos afos han ido surgiendo distintas estrategias y propuestas tecnolégicas motivadas

por la finalidad de invertir en el desarrollo del futuro de las ciudades. Durante todo este

tiempo se han utilizado diferentes denominaciones como, por ejemplo, ciudades innovadoras,
civdades inteligentes, ciudades del futuro, ciudades digitales, ciudades sostenibles, etc. Hoy en

dia, podemos decir que el concepto Smart City aglutina todos estos conceptos.

“Smart city” es un concepto dificil de definir, ya que esto se puede hacer de maneras muy

diferentes:

1.

Puede estar centrado en las mejoras que algunas nuevas tecnologias pueden aportar
a los gestores de las ciudades y a los ciudadanos, tal como lo define Thales (Thales,
2021), un grupo global e internacional de empresas tecnolégicas que trabaja en Big
Data, inteligencia artificial, conectividad, ciberseguridad y tecnologia cudntica: “Una
ciudad inteligente es un marco, predominantemente compuesto por tecnologias de la
informacién y la comunicacién (TIC), para desarrollar, implementar y promover prdcticas
de desarrollo sostenible para abordar los crecientes desafios de la urbanizacién. Una
gran parte de este marco de TIC es una red inteligente de objetos y mdaquinas conec-
tados (también conocida como “ciudad digital”) que transmite datos utilizando tecno-
logia inaldmbrica y en la nube. Las aplicaciones de loT basadas en la nube reciben,
analizan y administran datos en tiempo real para ayudar a los municipios, empresas y
ciudadanos a tomar mejores decisiones que mejoran la calidad de vida. Los ciudadanos
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interactian con los ecosistemas de las ciudades inteligentes de diversas maneras utilizan-
do teléfonos inteligentes y dispositivos mdviles y automéviles y hogares conectados.
Emparejar dispositivos y datos con la infraestructura fisica y los servicios de una ciudad
puede reducir costos y mejorar la sostenibilidad. Las comunidades pueden mejorar la
distribucion de energia, agilizar la recoleccion de basura, disminuir la congestion del
tréfico y mejorar la calidad del aire con la ayuda del loT”.

2.  Pero el enfoque puede orientarse hacia un significado mds amplio, como en el proyecto
europeo “ASCIMER, Assessing Smart City Initiatives for the Mediterranean Region” (Euro-
pean Investment Bank et al, 2017): “El énfasis en el capital social y ambiental distingue
el concepto de “Smart Cities” de algo puramente centrado en la tecnologia, potencian-
do asi un punto de vista multidimensional de las ciudades. Para ser realmente “Smart”
(inteligentes), las dreas urbanas deben gestionar su desarrollo apoyando la competitivi-
dad econdmica, mejorando la cohesién social, la sostenibilidad ambiental y asegurando
una mayor calidad de vida para sus ciudadanos”.

Existen muchas definiciones de “Smart City”, pero una que se puede considerar muy adecuada
para seleccionar criterios de distintos campos para evaluarla, es la descrita por Kogan y Lee
(2014): “La ciudad inteligente es un concepto emergente que identifica a todas aquellas solu-
ciones que buscan, por medio de un uso intensivo de la tecnologia, resolver algunos de los
problemas mds acuciantes de las ciudades alrededor del mundo”. De esta forma, nace una
filosofia de vida, que gira en torno a seis pilares fundamentales (Figura 3): economia, gobier-
no, sociedad, movilidad e infraestructuras, medio ambiente y calidad de vida. Todos ellos
comparten la aplicacién de las tecnologias como elemento transversal, herramienta que faci-

lita la mejora de los servicios publicos, la sostenibilidad y la eficiencia energética (B. Giles-
Corti et al, 2020).

ig Yy ¥y
. Movilidad e Medio
Economia Gobierno Sociedad MRt ctiras A Glents Calidad de Vida

TICs

Figura 7. Pilares de la filosofia Smart City (Fuente: Patricia Aguilera, 2020)

A través de Samrt City, tanto la administracién, como los ciudadanos e incluso las empresas
podrian acceder a la informacién relevante que se proyecte de los resultados recogidos en
las distintas instalaciones, con el objetivo de fomentar la innovacién y estimular el mundo
empresarial, promover mejoras de los servicios publicos, implantar medidas de ahorro
y eficiencia energética, mejorar las infraestructuras de las ciudades y aumentar la transparen-
cia de la administraciéon publica hacia la ciudadania.
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Por ello se establecen una serie de principios y requerimientos que se basan en los conceptos
establecidos por las Smart City (Fig. 8).

- Mejorar la calidadde - Integracién de los
vida de los servicios.
ciudadanos.

- Integracion de las
- Impulsar la actividad infraestructuras.

SHpresarial - Acceso a la

- Desarrollar modelos informacién por todos
de gobierno los actores y sistemas,
transparentes y en tiempo real.
eficientes. - Recoleccién de

- Impulsar la informacién mediante
participacion. sistemas inteligentes.

Figura 8. Principios y requerimientos de una “Smart City”. (Fuente: Patricia Aguilera, 2020)

El importante problema relacionado con la implementacién eficiente de las tecnologias de
Internet de las Cosas (loT) estd vinculado con la velocidad y cobertura disponibles de las
redes inaldmbricas (Wi-Fi), donde las expectativas son altas debido a los notables aumentos
en la cobertura de la red Wi-Fi en el periodo de 2017 a 2022 (S. NiZeti¢ et al, 2020;
L. Kong, Z. Liv y J. Wu, 2020; K. Chaturvedi et al, 2019; J. Xiao, H. Wu y X. Li, 2019).

El funcionamiento de la ciudad inteligente estd estrictamente entrelazado con las tecnologias
inteligentes, en la medida en que las ciudades deberian estar mejor equipadas para admitir
nuevas formas de trabajo y servicios. El urbanismo debe integrarse con las infraestructuras
tecnoldgicas y el software (por ejemplo, aplicaciones de infomovilidad, de demanda de servi-
cios o consumo de energia) para aumentar su eficacia, el ahorro econémico y la informacién
importante en tiempos de pandemias como los que vivimos hoy.

Durante las ultimas décadas, varias ciudades a nivel mundial han desarrollado trabajos
orientados a la sostenibilidad, pero no es suficiente porque es necesario mirar més alld. En los
tiempos que vivimos, tras una pandemia, por la enfermedad causada por el SARS-COV-2, las
ciudades se consideran el lugar mds apropiado para analizar la creciente interacciéon entre
las TIC, las cuales nos muestran mucha informacién sobre los estilos de vida de las personas,
formas de interaccién, la demanda de servicios, etc. (T. Graziano, 2020).

Segin la Conferencia Internacional de Transporte y Salud sobre “Ciudades Inteligentes”,

el concepto de ciudades “inteligentes” se ha centrado hasta la fecha en la tecnologia. Pero las
ciudades inteligentes no son solo ciudades tecnolégicamente habilitadas; la tecnologia por si
sola no puede resolver los problemas del siglo XXI. Las ciudades verdaderamente inteligentes
serdn aquellas que protejan la salud y el bienestar tanto de las personas como del eco-
sistema. Aprovechardn la evidencia técnica, politica y social interdisciplinaria para crear

soluciones que maximicen los beneficios y minimicen cualquier dafio que surjo de las
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tecnologias emergentes. En este contexto, las ciudades inteligentes serdn aquellas que hagan
uso de investigaciones “inteligentes” relevantes para las politicas y prdcticas que puedan
informar la toma de decisiones.

4.  Mobiliario Urbano Sostenible, Instalaciones Eficientes y Tecnologias
de la Informacion

Los espacios urbanos y, en consecuencia, el mobiliario urbano, son una parte fundamental de
nuestras ciudades. Ademds, son un punto clave en los municipios, porque es en las calles, en los
parques, en las plazas, etc, donde la gente pasa la mayor parte del tiempo y donde, debido
a esto, se establecen las relaciones (Z. Sanchez-Roldén et al., 2020).

El mobiliario urbano y las zonas verdes en las ciudades pueden conseguir que un espacio sea
sostenible, incorporando la aplicacién de nuevas tecnologias y materiales para mejorar la
eficiencia, potenciar el ahorro energético y minimizar la contaminacién en las ciudades. Y, por
supuesto, sin mermar la estética, ni su calidad ambiental o luminica (P. Warnstedt y N. Gebbe-
ken, 2020; M. Kaczynska, 2020; H. Ma, X. Li, and H. Yu, 2020).

Los espacios abiertos urbanos son sitios que retnen a los usuarios de la sociedad y constituyen
espacios habitables. Por ello, en las dreas urbanas se precisa de mobiliario que facilite la
satisfacciéon de diversas necesidades individuales (asientos, seguridad, refugio, proteccién,
transporte, iluminacién, juegos, etc.) (A. Alikhanova et al, 2019).

El mobiliario urbano posee cualidades que definen, determinan y personalizan el municipio.
Los elementos de mobiliario que pasan a formar parte de la ciudad al integrarse con las
calles, edificios y zonas verdes, contribuyen a la identidad urbana. El disefio del mobiliario
urbano debe servir para varios propésitos, por lo que los objetos o elementos deben disefiar-
se con el objetivo de cubrir diversas necesidades, como son la comodidad, funcionalidad,
psicologia, percepcién, estética, eficiencia energética, etc. En otras palabras, los disefios
deben adoptar un enfoque multidimensional (E. M. Alpak, T. Dizenli, and S. Mumcu, 2020).

Tiene gran importancia para el municipio la incorporacion de mobiliario urbano que sea
eficiente, que haya sido realizado con materiales reciclados y reciclables, que disponga de
instalaciones con bajo consumo energético, que utilice fuentes de energia renovable para su
funcionamiento y que ademds estén conectado a los servicios de informacién La importancia
que para facilitar datos tanto a entidades puiblicas, como a usuarios o incluso a empresas
(M. A. Nassar et al, 2019).

Las marquesinas de autobuses son elementos propios del mobiliario urbano y suponen un
elemento importante del paisaje de las ciudades, aportan un servicio a la ciudadania y pue-
den llegar a ser en mayor o menor medida sostenibles (G. A. de Oliveira Santos et al., 2020).

Por ello este trabajo recoge la posibilidad de llevar a cabo una marquesina de autobus que
engloba un sistema sostenible, eficiente y reciclable.
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5. (Criterios de Disefio de Marquesinas de Autobds

Las tecnologias de energia verde en combinacidon con tecnologias convencionales pueden
resultar soluciones viables en muchas aplicaciones dentro de las dreas fundamentales de la
economiq, incluido el segmento de transporte. La investigacion que se detalla estd orientada
a determinar criterios para la construcciéon de marquesinas de autobuses sostenibles, eficientes
y tecnolégicamente bien disefiadas.

5.1. Criterios para el paisaje cultural y metodologias graficas

El disefio de estos elementos urbanos de los espacios publicos debe estar relacionado con su
funcién, pero también con el concepto de paisaje cultural aplicado a la integracién en el
entorno urbano donde se ubicardn, con un enfoque méds amplio. Como explica la Comisidn
para la Arquitectura y el Entorno Construido de Gran Bretafia: “El buen disefio urbano rara
vez lo logra una autoridad local que prescribe soluciones fisicas o establece estdndares de
disefio rigidos o empiricos, sino mediante enfoques que enfatizan los objetivos o principios del
disefio” (CABE, 2000). El andlisis de los factores locales nos puede ayudar a dar las mejores
soluciones, teniendo una idea clara de cémo alcanzar los objetivos de buen disefio urbano
establecidos por CABE, es decir dotar a un lugar de:

o “Cardcter”, un lugar con identidad propia. Promover el cardcter en el paisaje urbano
y el paisaje respondiendo y reforzando los patrones distintivos locales de desarrollo,
paisaje y cultura.

o “Facilidad de movimiento”, un lugar de fdcil acceso y trdnsito. Fomentar la accesibilidad
y la permeabilidad local creando lugares que se conecten entre si y que sean féciles de
recorrer, anteponiendo las personas al tréfico e integrando los usos del suelo y el trans-
porte.

o ‘“Legibilidad”, un lugar que tenga una imagen clara y que sea fdcil de percibir. Promo-
ver la legibilidad a través del desarrollo que proporcionan rutas reconocibles, inter-
secciones y puntos de referencia para ayudar a las personas a orientarse.

o “Adaptabilidad”, un lugar que puede cambiar fécilmente. Promover la adaptabilidad
a través del desarrollo que pueda responder a las cambiantes condiciones sociales,
tecnoldgicas y econémicas.

o “Diversidad”, un lugar con variedad y eleccion. Promover la diversidad y la eleccion
a través de una combinacién de desarrollos y usos compatibles que trabajen juntos para
crear lugares viables que respondan a las necesidades locales.

o “Continvidad y cerramiento”, un lugar donde se distinguen claramente los espacios
publicos y privados. Promover la continvidad de los frentes a la calle y el cerramiento
del espacio por urbanizacién que defina claramente las dreas privadas y puiblicas.

o “Calidad del dmbito piblico”, un lugar con espacios exteriores atractivos y logrados.
Promover espacios puUblicos y rutas que sean atractivas, seguras, despejadas y que
funcionen de manera efectiva para todos en la sociedad, incluidas las personas disca-
pacitadas y de edad avanzada”. (Gran Bretaiia, CABE, 2000).
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Adaptar esos objetivos o criterios generales para crear un buen disefio urbano de marque-
sinas de paradas de autobiUs puede ser un punto de partida para comprobar si estd inte-
grado en su entorno urbano. Ademds, es importante elegir los materiales adecuados, para
lograr soluciones sostenibles, asi como otros criterios para conseguirlo. El seguimiento de la
gestion es esencial y debe considerarse un criterio de evaluacién importante tener en cuenta
las necesidades o quejas locales.

Las metodologias grdaficas, que permiten crear una imagen de estos objetos en su entorno,
podrian permitir comprobar si son adecuados o no para un lugar especifico, asi como analizar
las diferentes posibilidades disponibles.

5.2. lluminacién eficiente

Es bien sabido que el alumbrado publico supone una fuente de consumo energético elevado,
ya que es un sistema que se encuentra en funcionamiento durante largos periodos de tiempo.
En términos energéticos, el alumbrado puiblico supone generalmente un gran porcentaje del
consumo energético municipal.

La Unién Europeaq, en el estudio denominado “lluminando las ciudades. Acelerando el desplie-
gue de soluciones de iluminacién innovadoras en las Ciudades Europeas”, estima que la
iluminacién representa un 50% del consumo eléctrico de las ciudades europeas, llegando
a representar el alumbrado publico un 60% del coste de energia eléctrica en un municipio
determinado, siendo la iluminacién de las calles la mayor fuente de coste. La propia Unién
Europea dictamina en el citado estudio que los consumos energéticos podrian reducirse hasta
un 60% mediante el uso de tecnologias LED que reemplace las luminarias actuales basadas en
tecnologia antigua y poco eficiente (Ildmparas tradicionales de vapor de mercurio) y en algu-
nos casos, hasta un 20% sobre ldmparas de sodio de alta presién (European Commission,
2013).

Por ello en la marquesina de autobls se propone la instalacién de luminarias LED de 20W
y luminosidad de 1.800 Im en dngulo de 90°, especificas para exteriores y capaces de cubrir
las necesidades luminicas durante la noche.
Ademds, se propone instalar un sistema inteligente que controle el alumbrado, de esta manera
se consigue un mejor aprovechamiento de la energia consumida, reduciendo los costes ener-
géticos y de mantenimiento, ademds de dotar de flexibilidad al sistema de iluminacién. Por
todo ello se podrian conseguir los siguientes beneficios:
e Un exhaustivo control sobre los sistemas de iluminacién.
e Un conocimiento pleno de las instalaciones y de las posibilidades reales de obtencién de
un éptimo rendimiento de las ldmparas.
® Mecanismos de control que permitan reducir al minimo los tiempos de respuesta en la
reparacion de averias y sustitucion de luminarias.

5.3. Uso de energia solar

La energia solar es uno de esos recursos renovables que nos proporciona la naturaleza a
cada instante. Y lo que es igual de importante, una fuente de energia que no dafia el entorno
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en que vivimos. Su aplicacién suele tener lugar en el entorno urbano, en el cual las emisiones
contaminantes de los combustibles tradicionales tienen mayor incidencia sobre la salud
humana.

La energia solar fotovoltaica es aquella que se obtiene por medio de la transformacién
directa de la energia del sol en energia eléctrica. En este caso aprovechando la energia solar
con la implantacién de un sistema de paneles fotovoltaicos planos. El sistema de captacién de
energia solar puede disponer de médulos fotovoltaicos, del regulador de tensién, del inversor
y de un sistema de acumulacién que abastece al alumbrado tipo LED, al sistema de sefali-
zacién de la parada de autobUs y al cartel retroiluminado de publicidad del que dispone la
margquesina.

De esta forma, las paradas de autobis serian “objetos inteligentes”, generadores de energia
a través de paneles solares. En estas aplicaciones urbanas basadas en fotovoltaica, no se
necesitaria suministro de energia eléctrica externa, por lo que no se requeriria cableado ni
zanjas, manteniendo bajos los costes de instalacién y proporcionando energia respetuosa con
el medio ambiente con cero emisiones de carbono. También significaria que hay una pertur-
bacién minima en las superficies pavimentadas de la ciudad, lo que haria posible propor-
cionar electricidad en dreas previamente inaccesibles o donde el costo de suministro de
electricidad de la red es demasiado alto (Santos T. et al., 2020).

5.4. Reutilizacion de aguas pluviales

La estructura principal de la marquesina la formaria un depésito para acumular el agua de
lluvia, recogida por la parte superior, disponiendo de un filtro para solo permitir la entrada
del agua. Este sistema ademds dispondria de una vdlvula antirretorno en la salida de las
aguas para evitar que pudieran existir posibles revocos. El agua podria ser utilizada para el
riego de zonas verdes del municipio, haciendo asi un sistema de aprovechamiento de aguas
pluviales, que en muchos casos podrian ser prdcticamente autosuficientes en cuanto a recursos
hidricos, ahorrando grandes cantidades de agua potable y utilizando un agua de mucha mds
calidad para el riego que la que proviene del manto fredtico o de la red publica. Ademds,
dispondria de un sistema de telegestion para poder conocer los niveles de agua acumulada,
supervisar los niveles de pH y otras variables quimicas, asi como programar los dias y horas
de riego.

5.5. Conectividad de sistemas

En la marquesina de autobuis existird un sistema de conectividad entre sensores ambientales,
mddulos inaldmbricos, procesadores y microcontroladores. Un sistema que no solo controle la
iluminacién de la marquesina de autobus, sino que también proporcione datos reales e instan-
tdneos de demandas, consumos, gastos energéticos, asi como informacién de los usuarios, de
movilidad, de salud y hdbitos de vida.

De esta manera las marquesinas de autobuUs se integrarian en una “ciudad inteligente” que
estaria:
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o |Instrumentada, que tiende a referirse al uso de sensores, dispositivos inteligentes para
recopilar datos reales del entorno circundante.

e |nterconectada, que se refiere a la capacidad de conectar e integrar datos de diferen-
tes fuentes para proporcionar informacién a través de los servicios de la ciudad.

e Inteligente, que puede definirse en términos generales como el uso de técnicas de
modelado, visualizacién y andlisis que mejoran la toma de decisiones.

El mobiliario urbano, en este caso las marquesinas de los autobuses, se convertirian en parte
de la infraestructura de “Internet de las cosas” (loT), lo que le permitiria formar parte y ser
uno de los impulsores de las futuras ciudades inteligentes.

5.6. Paradas de autobuUs sostenibles, eficientes y tecnolégicas

Como resultado de la aplicaciéon de estos criterios, los sistemas que se instalarian en la mar-
quesina podrian formar un conjunto de recursos que la conviertan en un elemento de
mobiliario urbano eficiente, sostenible y conectado, haciéndola alcanzar los siguientes logros:

Mediante la instalacién de iluminacién eficiente e inteligente se lograria:
e Elimination of high consumption luminaires, by high energy efficiency LED type luminaires.
e Achieve greater energy savings.
e Decrease the maintenance costs of public lighting due to the long life of the LED
luminaires.

e Optimisation of the electricity bill by reducing the installed power.

Es posible que los nuevos entornos urbanos dispongan de un mayor nimero de emplaza-
mientos equipados con tecnologia fotovoltaica, aportando un mayor valor afiadido al mobi-
liario urbano.

El aprovechamiento del agua de lluvia es una alternativa extraordinariamente interesante
para paliar la escasez natural de recursos hidricos y aumentar la resiliencia de estos terri-
torios ante los posibles efectos del cambio climdtico. A este factor habria que afiadir otras
ventajas, como su cardcter renovable, su disponibilidad local (lo que elimina tensiones entre
territorios por su uso), su acceso Yy relativa facilidad de disponibilidad.

A este reto hay que sumar una apuesta segura por la salud, ligada a la calidad del medio
ambiente, yendo directamente a la mejora de las condiciones ambientales urbanas.
La calidad de nuestro entorno de vida no se trata sélo de eficiencia, seguridad, accesibilidad,
tecnologia, etc. Las ciudades constituyen un entorno de calidad que favorece la cohesidn
social, fomenta el sentimiento de permanencia y nos identifica culturalmente.

Por tanto, el compromiso no es solo una mejora en la eficiencia energética, sino también
trabajar por una sociedad descarbonizada, reduciendo drdsticamente el uso de combustibles
fésiles, mejorando y manteniendo la calidad de vida de las personas en entornos saludables
y seguros.
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6. Paradas de Autobds para el Siglo XXI en Madrid

La “Empresa Municipal de Transportes, EMT”, que gestiona en la actualidad el transporte
publico en autobus dentro de Madrid, adjudicd, en marzo de 2014, el concurso puiblico para
el disefio, suministro, instalacién, conservacién, explotaciéon, mantenimiento y explotacién publi-
citaria de las marquesinas y carteles de autobuses de todas las paradas de su red de lineas.
El contrato supuso la sustitucion de més de 4.000 marquesinas de paradas de autobus
anteriores, que no eran de titularidad municipal, por otras nuevas. En su web (Empresa
Municipal de Transportes, El blog de la EMT, Te lo contamos..., 2014), explican los costes de
esta actuacién, asi como algunas de las caracteristicas de los elementos urbanos que vemos en
los principales espacios publicos de la ciudad.

Relacionado con los aspectos econdémicos, la empresa adjudicataria de la licitacion es una
Unién Temporal de Empresas (UTE) formada por Cemusa y Jedecaux. Realizan todas las inver-
siones a su cargo, a cambio de la explotacion publicitaria de los laterales de las marquesinas
de las paradas de autobuis, y, ademds, pagan una tasa anual a la EMT por ello. La EMT
recibird un canon de unos 163 millones de euros durante los préximos 13,5 afios que revertird
directamente en la mejora del servicio a los madrilefios. (Empresa Municipal de Transportes,
El blog de la EMT, Formalizacién de contratos..., 2013).

Las nuevas marquesinas de autobis ofrecen algunas mejoras nuevas. Uno es un dispositivo que
ayuda a sentarse y levantarse a personas mayores o a usuarios con movilidad reducida, para
cumplir con una obligacién normativa de accesibilidad bdsica. También hay informacién de la
ruta escrita en Braille para personas ciegas: el nimero de la linea que se detiene alli y sus
cabeceras. También se han afiadido mejoras tecnoldgicas y de informacién al usuario: 250
paradas con wifi gratis y 400 pantallas dindmicas de informacién adicionales a las actuales.

Figura 9. Izquierda: Detalle de pantalla digital: hora. Derecha: Marquesina, Area Moncloa-Argielles,
Madrid, Espana (Fotos: Flérez de la Colina, 2021)

69
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




MARQUESINAS Y PARADAS DE AUTOBUS, MADRID

Figura 10. |zquierda: Detalle pantalla: previsién meteorolégica. Derecha: Lateral de la marquesina.
(Fotos: Flérez de la Colina, 2021)

Construida en acero y vidrio, el disefio utiliza productos reciclables que se pueden mantener
fécilmente. En las nuevas marquesinas se mantienen algunas funcionalidades de las marque-
sinas de las paradas anteriores. Hay 1.500 tipos diferentes de contenedores de baterias
ubicados en los mismos que antes se instalaron. La “UTE CEMUSA — El Mobiliario Urbano,
S.L.U.” ya se encarga de recolectar pilas en la ciudad.

HEHRE i s

Figura 11. Parada de autobis con diferentes tipos de contenedores de baterias en panel lateral.
(Foto: Flérez de la Colina, 2021)
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“Smart Madrid” es una marca desarrollada por la empresa Connecthings que activa sin
contacto fisico NFC (‘Near Field Communication’) y cédigos QR (QR, ‘Quick Response’) para
facilitar informacién a los usuarios de la EMT a través de sus teléfonos méviles inteligentes. Se
afiadié a 5.500 paradas de autobis (4.265 marquesinas y mds de mil postes de parada de
autobis) de la EMT en 2015. Da informacién, relacionada con la posicién geogrdfica en la
que se encuentra el propio usuario. Por ejemplo, es posible consultar cudndo llega el préximo
autobus a la parada, problemas de servicio, paradas mds cercanas o cdlculo de ruta, asi
como informacién turistica sobre edificios de interés cercanos (museos, iglesias, monumentos,
parques, espacios culturales y de ocio) ... Ha sido adaptado por la EMT para personas ciegas
con la ayuda del CIDAT (“Centro de Investigaciéon, Desarrollo y Aplicacién Tifloinnova™), un
centro de investigacion que forma parte de la ONCE (“Organizaciéon Nacional de Ciegos
Espafioles”), la Organizacién Nacional Espafiola para ciegos (Empresa Municipal de
Transportes, El blog de la EMT, Smart Madrid..., 2014).
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An integrated approach to the design, the planning and the management of contemporary cities
should take into consideration these are complex systems that should be understood using a holistic
perspective. Present and past are equally important towards obtaining the best ideas and criteria for
a future that needs to be adapted to diverse communities and individuals. We will require for that
new mechanisms to allow the maximum possibilities of participation in decision making process for
global and local institutions and companies, with a special focus on its citizens. This is why it is
important to consider some of the international recommendations related to it.

Many European cities are the result of tangible historic layers we can clearly see in their buildings
and infrastructures. It is more difficult to perceive what make some of them so singular and unique,
the intangible cultural heritage, quite often related to cultural diversity and to both global and local
community values. The Recommendation on the Historic Urban Landscape (UNESCO-HUL, 2011)
adopted by the 36th session of UNESCO's General Conference on 10 November 2011, integrates the
objectives of urban heritage conservation and those of social and economic development. The
methodological approach established by this document, consider urban heritage as a social, cultural
and economic asset for the development of cities (UNESCO-HUL, 2011).

Sustainability and circular economy are also some of the essential concepts related to development
of contemporary cities. United Nations established in September 2015 the 2030 Agenda for
Sustainable Development (UN-ASD, 2015), with 17 goals, including one related to “Make cities and
human settlements inclusive, safe, resilient and sustainable” (SDG-11), explaining that “Urban
planning, transport systems, water, sanitation, waste management, disaster risk reduction, access to
information, education and capacity-building are all relevant issues to sustainable urban develop-
ment.” (UN-ASD, 2015).

“Smart City” (also “Intelligent city”) can be considered both as a new concept and a new technical
term implying some of the objectives that contemporary cities managers are developing, to integrate
the new complex reality into collaborative and logic development processes. But experts do not
agree to establish a clear definition as some authors focus on technology systems while others
include a wider meaning, as pointed out in the European project ASCIMER, Assessing Smart City
Initiatives for the Mediterranean Region (2017) (European Investment Bank, 2017).

With a focus on those perspectives, we will summarize the study on transport shelters and bus stops

that are a familiar element of the urban landscape of Madrid from the beginning of 20t century.

74
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




TRANSPORT SHELTERS AND BUS STOPS, MADRID

They have changed both in materials and shape, adding to their main purpose protecting travellers
from weather conditions and other features. In the modern city of 215t century, they have incorpo-
rated elements such as benches to sit, publicity panels, battery containers, or, recently, the “Smart
Madrid” label that activates NFC and QR information systems through smart mobile phones. The
main aim of the research is to find what we consider the better good practice examples to help in
making accurate decisions related to modernization and revitalization of public space of all the inte-
rested parts, from local government administration of cities and regional administration to industry,
from designers, engineers and producers to citizens and users of public transport.

Key words: City Transport, Public spaces, Urban Environment

1. Urban Management and Heritage in Madrid

The building process has created in many European cities several historic tangible layers,
adapting their geographical setting to the activities and economic processes, but also to the
needs of the social and cultural practices and to the values of the diverse communities that
have lived there. This has created a “social identity” for the inhabitants of these towns, linked
to their own identity.

This has been changed in the last centuries, as the increased population of these cities, as well
as other economic and social factors have drastically changed this traditional building system.
A French anthropologist, Marc Augé is the author of an essential essay and a book with the
same title, Non-Places: Introduction to an Anthropology of Supermodernity (Augé, 1995), that
describes very clearly the problem. With this new technical term, the ,,non-place”, he refers to
public spaces where history and cultural relations are eliminated by a globalization that uses
technical references at international level to design those public spaces for anonymous
individuals. Users stay only for shorts periods of time and establish just a consumer relationship
in some spaces inside buildings, such as international great capacity hotels, great size
commercial buildings or large train station lobbies as well as in urban external spaces such as
some streets and squares. As a characteristic example, he points out to airports, as inter-
changeable spaces where the human beings remain anonymous, as well as to other
transportation systems. But what can be a ,non-place” for most travellers can be different for
somebody working there, as those activities can create a distinct perception and relationship
due to the time spend in those spaces, because human beings have a tendency “to make
theirs” the spaces where they live or work. This can be clearly seen in temporary camps where
inhabitants or refugees will slowly change impersonal features to others where social and
cultural relations can be found, giving to them a “personal or community mark”.

To achieve a new balance to maintain the characteristic features that identify a community and
reflect its values from the pressures received from high urbanization rates, market unfair
exploitation, dangerous climate change events and mass tourism, United Nations has estab-
lished several recommendations and agreements for common actions, as the Recommendation
on the Historic Urban Landscape (UNESCO-HUL, 2011) or the 2030 Agenda for Sustainable
Development (UN-ASD, 2015).
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Historic Urban Landscape (UNESCO-HUL, 2011) methodology is explained as: “The historic
urban landscape approach sees and interprets the city as a continuum in time and space.

Countless population groups have left their mark, and continue to do so today” (UNESCO-HUL,
2011).

European historic cities like Madrid have changed a lot in the last centuries, from small settle-
ments to modern urban structures. We might establish three main periods for Madrid, linked to
important changes in its population and built area (Izquierdo and Florez de la Colina, 2016).

As an initial period, we can trace back human settlements in the area of what is today this city
from the Palaeolithic Period (around 150.000 B.C.), maintained in other historic periods
(Prehistoric, Roman, Visigoth or Early Cristian and Muslim). But its status as a city was acquired
in the last centuries of medieval historic period, when the law called “Fuero de Toledo” (1118)
was granted to the small town, followed by “Fuero Viejo de Madrid” (1202), that added
specific regulations for the territory around the city. The third important law was the “Fuero
Real”, given to Madrid as a reward for the achievements of its citizens in the battle of the
“Navas de Tolosa” (1212). Thus, Madrid acquired a special privilege as a “Comunidad de
Villa y Tierra”, with its “fueros” (medieval laws or regulations), with its own land including
10 parishes and, also, its organization with 12 “regidores” (medieval city rulers or councillors),
elected by residents and confirmed in their post by the King himself. In these times, Madrid
had a legal and political autonomy. In fact, in 1309, the “Cortes” (medieval court or
parliament) were held in Madrid, two centuries before it becomes the capital of Spain. It was
due to the status of being a “Villa con Realengo” (a city with royal laws and privileges). Very
little of the materials remains of this period are visible in the city where we live today, even if
municipal authorities try to remind us about them (Fig. 1).

Muralla islamica de Madrid »

Figure 1. Left: Municipal information panel. Right: Medieval Islamic wall remains, Madrid, Spain.
(Photos: Florez de la Coling, 2016)

This small city was deeply changed by the decision of the king Philip Il to make it the centre
not only of the government of Spain but of all the territories linked to the Crown, a worldwide
empire. From the 17th Century it becomes the first city in Spain, under the influence of the
State-Crown, resulting in changes that entails both benefits and burdens. As a result of all that,
there is a quick sprawl of the city, with problems of infrastructure, supplies and municipal
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economy. The growth of Madrid allowed the settlement of the people surrounding the court,
that is, civil servants and others working for them. The most important noble families of Spain,
the “grandeza”, also came to the new capital city looking for the proximity of the Court.
As they wanted to be linked to the Army, the Wealth and the Crown, they wanted to be close
to the King. They were the old noble families, of medieval origin, and with their arrival new
palaces were built in the capital. The benefits included both the increase in trade and urban
changes due to the arrival of the Court (the case of the “Puente de Segovia” or “El Rastro”
Market). However, we cannot speak of urban planning, it was simply a quantitative growth.
The fact that the Court settled in Madrid, had also some disadvantages. For instance, the
»regalias de aposento” (royalties of room). It meant that dwellings with more than one floor
had to be given to employees of the court. This was the origin of what were called “casas a la
malicia” (houses of malice), trying to avoid this obligation; outside, the house had no more than
one floor, when in fact it was not so. To give an idea of its size and transformations, in the
year 1600 Madrid already had 83.000 inhabitants and continued to grow. As shown in one
of the first and most reliable census that exist (1797, by Godoy), Madrid already had around
178.000 inhabitants at the end of 18 century. We can still see some original parts of those
buildings and infrastructures created in this period that have been maintained and
transformed in the following period. Even if there was not a general urban planning design,
there were some projects to reform parts of the city, as the design of “Plaza Mayor” (finished
in 1620), the prison (today “Palacio de Santa Cruz”) or the building of “Capitania”.

As in many European cities, mayor changes started in the 18th Century, the Age of Enlighten-
ment and of a new perspective towards knowledge that considered that Reason should govern
the world of individuals as well as of all social, natural and political phenomena. As examples
we have: The Encyclopaedia, the Royal Academies or the changes that occurred in the field of
physics. The world of reason extended across Europe, not only in Spain. Everything had to be
reformed with an idea of continuous and unlimited progress that will pick up strength later with
the scientism of 19th Century, the possibilities for change and mobility becoming real. A new
royal dynasty in Spain, the Bourbons, centralized and streamlined the state in Madrid, which
make the capital undergo new taxes and the design of multiple new city buildings. Carlos Il is
known in Spanish history as ,the best mayor, the king”. However, its municipal policies were
more in line with the interests of the monarchy, that with those of the city. One emblematic
building from this period is the “Casa de Correos” (Main Post Office), in “Puerta del Sol”
square, with a major role because it becomes the centre of all communications and national
post offices, with the rationalization of “postas” (both the post office and the public horse
coach system) organized radially for all roads from Madrid. It is currently the headquarters of
the Madrid Regional Government or “Comunidad Auténoma” (Fig. 2).

If the construction of the quarters of the expansion areas was slow in its beginning, in 1860 it
was accelerated. During the last decades of the 19% Century and in the early 20" Century,
Madrid was considerably changed with several enlargement and development plans:
“Ensanche Madrid o Plan Castro” (1860), “Ciudad Lineal de Arturo Soria” (1895-1910), Plan
Bidagor (1941-1946), PGOUM (1985, 1997) (Selection of documents related with Urban
planning). This allowed the construction of many new neighbourhoods such as Chamberi,
Salamanca, Arguelles and Delicias, plus suburban slums, related to the development of new
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urban infrastructure and transportation. It was also very important the implementation of
innovative business and financial activities, and the proliferation of new public and private
institutions such as museums, libraries, military barracks, hospitals, schools, convents, theatres,
science centres, administrative agencies, factories, workshops, shops, etc.

'|{ |

Figure 2. Left: Statue of Carlos IIl. Right: “Casa de Correos”. “Puerta del Sol” square, Madrid, Spain.
(Photos: Florez de la Colina, 2016)

All these factors contributed to make Madrid a modern city. Major urban projects were deve-
loped in order to transform it in a true metropolis. Among these actions, we may consider the

project of opening in the existing built area the new street of “Gran Via” or the construction
works related to the new transportations systems. New lines and buildings for railway stations,
such as “Atocha”, “Delicias” or “Estacién del Norte”, were built to connect Madrid to other
Spanish and European cities, as well as the “Metro” system to allow underground train
transportation of passengers inside the city. With the inauguration of the Madrid-Aranjuez
Railway on February 9, 1851, and the legislative framework of the General Law of Railways
of 1855, public transport using stagecoaches and carts began to be replaced by the new
industrial means of transport. The “Metro” system of Madrid was developed by a private
company, “Ferrocarril Metropolitano de Madrid”, created in 1914 to develop 4 lines of
underground trains in the area of this city, that started to be built in 1917 with the first line
inaugurated by the king Alfonso Xlll, on the October 17, 1919 (Mohedas Garcia C. et al,
2010).

The origins of “Empresa Municipal de Transportes, EMT”, that manages nowadays public bus
transport inside Madrid, goes back to 1947, when the City Council agreed to municipalize all
surface transport services in the city. In the last decades of 19" century and the beginning of
20" century, several private companies developed transport lines inside Madrid, some with
stagecoaches and carts, but others with electric trams. But economic problems of several of
these companies had make Madrid City Council manage most of those that were not in good
financial conditions in the previous years, and it was finally agreed that municipalize all of
them was the best solution to the problems. As written in the document of June 21, 1948:
“In accordance with article 135 of the current Municipal Law of October 31, 1935, and by
agreement of the Hon. Madrid City Council, urban surface transport services are municipalized
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through the constitution of a Company that adopts the form of a Private Company, adijusting,
as applicable, to the regulations of the Commercial Code, and which will be called “Empresa
Municipal de Transportes, EMT” (Municipal Transport Company)” (Empresa Municipal de Trans-
portes, EMT, 2006).

A good international example of the links between transport systems and the expansion of
a city, as well as a revolutionary planning model when it was designed, was the “Ciudad
Lineal de Arturo Soria” (1895-1910). The “Linear City” was designed in 1882 by engineer
Arturo Soria y Mata and represents the most unique and innovative urban experience that
took place in Madrid in late 19th Century. The idea was to establish an urban settlement on
the outskirts of the city linked to a mean of public transport, rail or tram, to, in turn, order and
connect the different villages of the periphery forming an urbanized area with the shape of
a crown. Works began in 1892 with the construction of the railway track in the Main Street or
longitudinal axis of the Linear City, which was the reason why it had been planned with a
width between 30 and 40 meters. On both sides of the main street, perpendicular cross streets
were laid, 20 m wide, to provide access to plots. The plantation of trees in the streets and
gardens around the houses was a prominent and novel element of the Linear City. In the late
19th Century, just a small part of the original project had been built, a section of an
approximate length of 5 km at the eastern edge of the city, in a high and airy part of
it between river basins. In the 20th Century, the Linear City experienced a short moment
of glory, because in 1911 it had a population of 4,000 inhabitants living in about 700 homes,
it had an effective tram connecting the neighbourhood with Madrid, and it had a theatre,
a velodrome and a “frontén” (sport court to play a typical Basque game) which functioned
normally. But after the death of Arturo Soria y Mata in 1920, the “Compaiia Madrilefia de
Urbanizacién”, a private company that was developing this area and had managed the tram
line, passed to his children and the original project of the Linear City was abandoned. After
the Spanish civil war in 1939, the company was managing again the tram line until 1952,
when The Municipal Transport Company took in charge the entire network.

Paradoxically, other nations were making a reality of the modernity of Soria’s idea: such as
the linear planning of the new Soviet Union and the linear industrial city projects designed by
the French Architect Le Corbusier. In 1973 the main street that ran lengthwise the Linear City
took the name of its designer: street of Arturo Soria (Fig.3). In just recognition of Arturo Soria
y Mata work, he is considered as inventor of linear cities.

The implementation and development of these transport systems in the city of Madrid and its
region, connecting their different neighbourhoods and its centre with the main cities in Spain
and Europe, has not stopped growing, extending the network.
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Figure 3. Left: Statue of Arturo Soria. Right: Arturo Soria Street, Madrid, Spain
(Photos: Florez de la Coling, 2016)

The integration in urban landscape and the sustainable design of modern small architecture
facilities related to those general services and infrastructures located in public space is very
important for any city. We should not forget that all these small elements, such as fountains,
sculptures, paving, railings and green elements, lighting, street furniture such as benches, kiosks
or bus stop shelters, but also movable items like litter bins, can contribute to everyday street
and public space scenario. All of them might be a part to the own identity of the place and
this should be considered both in new areas and in the historic city centre.

2. Urban Environment and Sustainability

Nowadays, the general trend in cities is their own sustainability, respecting the environment as
much as possible and acting with the greatest possible transparency towards the citizens. The
European Commission, in its communication European Innovation (Partnership 21) on Smart
Cities and Communities, selected as priority areas for action, energy, transport and infor-
mation and communication technologies (ICT). The aim of applying technology to these areas is
to improve energy efficiency and reduce consumption and emissions of greenhouse gas
emissions (European Commission, 201 2).

Citizens leave the buildings to commute to work, go to school or go shopping, among other
things, and it is noteworthy that more and more people spend their leisure time outside the
buildings, which is very important for human well-being. In addition, city-related climate
changes and phenomena are becoming dangerous to the health and lives of residents. There-
fore, governments are beginning to notice the need to develop strategies and tools for adap-
tation to change, which are very important for the proper functioning of sustainable cities
outside (K. Bandurski et al, 2020).

In the 21s century, cities present new objectives and challenges. To achieve them, it is
necessary to analyse them under a holistic perspective of the city and have a complete action
and participation of the different actors involved (Fig. 4).
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Figure 4. Agents involved in the sustainable city process (Source: Patricia Aguilera, 2020)

Citizens demand safer, more walkable, more comfortable cities to live in; in short, more attra-
ctive both for those who live in them and for the tourists who choose these cities as a holiday
destination (S. Sun, D. Fang, y J. Cao, 2020).

The term sustainability implies profitability, not only at the level of savings and better mana-
gement of resources, but also invites investment because of its tourist attraction, population
density, economic solvency, etc. For all these reasons, approaching a city model that poses an
sideal situation” is a task that concerns us all and that citizens demand with increasing force
(J. Y. Kim, K. Bartholomew, y R. Ewing, 2020).

Public administrations are currently working and investing in the implementation of solutions
that allow them to stand out from the rest and to be a point of reference for other munici-
palities. To this end, the values of integrated management of the city are established, based
on operability, branding, strategy and social development, as can be seen in Figure 5.

* Improve existing operations.
* Reduce costs.
\CLEEIENE « Improve asset utilisation.

* Strengthening the city's brand.
* Improved reputation and influence.

* Success in the future. New business models.
* Competitive advantage over other cities.

Strategy

* Creation of social, cultural and environmental benefits.
* Improving the quality of life of citizens.

Figure 5. Values of integrated city management. (Source: Patricia Aguilera, 2020)
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Energy efficiency in cities is supported by the Smart City concept. Citizens demand
increasingly participatory and transparent services within municipalities, leading to more
complex management of cities. Therefore, the Smart City concept is created as a great
opportunity to manage more efficiently all the infrastructures included within public areas (M.
Ghahramani, R. Javidan, y M. Shojafar, 2020). This way of acting in cities helps to solve
problems related to mobility and development and is close to the Sustainable Development
Goals of 2030. Among them, two Sustainable Development Goals (SDAs) aim at promoting
energy efficiency through renewable sources and supporting sustainable urbanisation. These
are ODS 7, clean and affordable energy, and ODS 11, sustainable cities and communities
(SDGs: Sustainable Development Knowledge Platform, 2020).

Each city has the freedom to choose how it wants to apply the Smart City concepts in the urban
environment, covering different areas such as: technological development, improved transport
and mobility, greater attention to public safety and civil protection, the creation of a favour-
able environment for business and economic activity with high added value, public services,
sustainability and energy efficiency, etc. (V. Garcia-Font, 2020). In order to develop the
objectives that each city has set itself, the Smart Cities are developing different challenges as
shown in Figure 6 (B. N. Silva, M. Khan, y K. Han, 2018).

Carbon Footprint  Connectivity @

System Failures

Information Waste
Security Management
Cost of Operation

Heterogeneity Sustainability

Figure 6. Different challenges in the Smart City concept
(Source: B. N. Silva, M. Khan, y K. Han, 2018)
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3. Urban Development and Smart City Concept

In recent years, different strategies and technological proposals have emerged, motivated by
the aim of investing in the development of the future of cities. Throughout this time, different
names have been used, such as innovative cities, intelligent cities, cities of the future, digital
cities, sustainable cities, etc. Today, we can say that the “Smart City” concept brings together
all these concepts.

“Smart city” is a difficult concept to be defined, as it could be done in quite different ways:

1. It may be focused on the improvements that some new technologies can bring to city
managers and citizens, as defined by Thales (Thales, 2021), a global and international
group of technology companies that works in Big Data, artificial intelligence, connectivity,
cybersecurity and quantum technology: “A smart city is a framework, predominantly
composed of Information and Communication Technologies (ICT), to develop, deploy, and
promote sustainable development practices to address growing urbanization challenges.
A big part of this ICT framework is an intelligent network of connected objects and
machines (also known as a digital city) transmitting data using wireless technology and
the cloud. Cloud-based loT applications receive, analyze, and manage data in real-time
to help municipalities, enterprises, and citizens make better decisions that improve quality
of life. Citizens engage with smart city ecosystems in various ways using smartphones and
mobile devices and connected cars and homes. Pairing devices and data with a city’s
physical infrastructure and services can cut costs and improve sustainability. Communities
can improve energy distribution, streamline trash collection, decrease traffic congestion,
and improve air quality with help from the loT”.

2. But the approach can be oriented to a wider meaning, as in the European project
ASCIMER, Assessing Smart City Initiatives for the Mediterranean Region (European
Investment Bank et al, 2017): “The emphasis on social and environmental capital distin-
guishes Smart Cities from a pure technology-centric concept, thus enhancing a multi-
dimensional point of view regarding cities. To be really Smart, urban areas need to
manage their development by supporting economic competitiveness, enhancing social
cohesion, environmental sustainability and ensuring an increased quality of life for their
citizens”

There are many definitions for “Smart City”, but one that can be considered very appropriate
to select criteria from different fields to evaluate it, is as described by Kogan and Lee (2014):
»The intelligent city is an emerging concept that identifies all those solutions that seek, through
the intensive use of technology, to solve some of the most pressing problems of cities around
the world”. In this way, a philosophy of life is born, which revolves around six fundamental
pillars, as shown in Figure 7: economy, government, society, mobility and infrastructures, envi-
ronment and quality of life. All of them share the application of technologies as a transversal
element, a tool that facilitates the improvement of public services, sustainability and energy
efficiency (B. Giles-Corti et al, 2020).
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Mobilityand
infrastructure

Figure 7. Different challenges in the Smart City concept (Source: Patricia Aguilera, 2020)

Through Smart City, the administration, citizens and even companies could access relevant
information projected from the results collected in the different facilities, with the aim of encou-
raging innovation and stimulating the business world, promoting improvements in public servi-
ces, implementing energy saving and efficiency measures, improving the infrastructure of cities
and increasing the transparency of public administration towards the citizens.

For this reason, a series of principles and requirements are established based on the concepts
established by the Smart City (Fig. 8).

—

quirements

Figure 8. Principles and requirements of a Smart City (Source: Patricia Aguilera, 2020)
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The important issue related to the efficient implementation of Internet of Things (loT) techno-
logies is linked to the available speed and coverage of wireless networks (Wi-Fi), where
expectations are high due to the significant increases in Wi-Fi network coverage in the period
from 2017 to 2022 (S. NiZeti¢ et al, 2020; L. Kong, Z. Liv, and J. Wu, 2020; K. Chaturvedi et
al, 2019; J. Xiao, H. Wu, and X. Li, 2019).

The operation of the Smart City is strictly intertwined with smart technologies, as cities should
be better equipped to support new forms of work and services. Urban planning must be
integrated with technological infrastructures and software (e.g., infomobility, service demand
or energy consumption applications) to increase efficiency, economic savings and important
information in times of pandemics such as those we live in today.

Over the last decades, several cities worldwide have developed sustainability-oriented work,
but it is not enough because it is necessary to look beyond. In the times we live in, after
a pandemic, due to the disease caused by SARS-COV-2, cities are considered the most
appropriate place to analyse the growing interaction between ICTs, which show us a lot of
information about people's lifestyles, forms of interaction, the demand for services, etc.
(T. Graziano, 2020).

According to the International Conference on Transport and Health on “Smart Cities”, the con-
cept of “smart” cities has so far focused on technology. But smart cities are not just techno-
logically enabled cities; technology alone cannot solve the problems of the 21t century. Truly
smart cities will be those that protect the health and well-being of both people and the
ecosystem. They will harness interdisciplinary technical, political and social evidence to create
solutions that maximise benefits and minimise any harm arising from emerging technologies.
In this context, smart cities will be those that make use of “smart” research relevant to policy
and practice that can inform decision making.

4. Sustainable Urban Furniture, Efficient Facilities,
and Information Technologies

Urban spaces, and consequently urban furniture, are a fundamental part of our cities. More-
over, they are a key point in municipalities because it is in the streets, parks, squares, efc.
where people spend most of their time and where, as a consequence, relationships are
established (Z. Sdnchez-Roldén et al., 2020).

Urban furniture and green areas in cities can make a space sustainable, incorporating the
application of new technologies and materials to improve efficiency, enhance energy savings
and minimize pollution in cities. And of course, without reducing the aesthetics, or its environ-
mental or light quality (P. Warnstedt y N. Gebbeken, 2020; M. Kaczynska, 2020; H. Maq,
X. Li, and H. Yu, 2020).

Urban open spaces are places that bring together the users of society and constitute living
spaces. For this reason, urban areas need furniture that facilitates the satisfaction of various
individual needs (seating, security, shelter, protection, transport, lighting, games, etc.) (A. Alik-
hanova et al, 2019).
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Urban furniture has qualities that define, determine and personalize the municipality. Furniture
elements that become part of the city when integrated with streets, buildings and green areas
contribute to urban identity. The design of urban furniture should serve several purposes, so
the objects or elements should be designed with the aim of covering various needs, such as
comfort, functionality, psychology, perception, aesthetics, energy efficiency, etc. In other words,
designs should adopt a multidimensional approach (E. M. Alpak, T. Dizenli, and S. Mumcu,
2020).

The importance for the municipality of incorporating urban furniture that is efficient, made
from recycled and recyclable materials, that has low energy consumption facilities that use
renewable energy sources for its operation and that is also connected to information services,
to provide data both to public entities, users or even companies (M. A. Nassar et al, 2019).

Bus shelters are typical elements of urban furniture and are an important part of the city land-
scape. They provide a service to citizens and can be more or less sustainable (G. A. de Oli-
veira Santos et al., 2020).

Therefore, this study includes some criteria for the design of a bus shelter that includes
a sustainable, efficient and recyclable system.

5. Bus Stop Shelters Design Criteria

Green energy technologies in combination with conventional technologies can be viable solu-
tions in many applications within the core areas of the economy, including the transport
segment. The research explained was aimed to establish the criteria for construction of
sustainable, efficient and technologically well designed bus stop shelters.

5.1. Cultural landscape criteria and graphic methodologies

The design of these urban elements of public spaces should be related with their function, but
also to the concept of cultural landscape applied to the integration in the urban setting where
they will be located, with a wider approach. As explained by the Commission for Architecture
and the Built Environment of Great Britain: “Good urban design is rarely brought about by
a local authority prescribing physical solutions, or by setting rigid or empirical design
standards but by approaches which emphasise design objectives or principles” (CABE, 2000).
The analysis of local factors might help us to provide the best solutions, having a clear idea of
how to reach the good urban design objectives established by CABE, meaning to provide
a place with:

e “Character, a place with its own identity. To promote character in townscape and land-
scape by responding to and reinforcing locally distinctive patterns of development,
landscape and culture.

e Ease of movement, a place that is easy to get to and move through. To promote accessi-
bility and local permeability by making places that connect with each other and are
easy to move through, putting people before traffic and integrating land uses and
transport.
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e legibility, a place that has a clear image and is easy to understand. To promote legi-
bility through development that provides recognisable routes, intersections and land-
marks to help people find their way around.

o Adaptability, a place that can change easily. To promote adaptability through develop-
ment that can respond to changing social, technological and economic conditions.

e Diversity, a place with variety and choice. To promote diversity and choice through a mix
of compatible developments and uses that work together to create viable places that
respond to local needs.

e Continuity and enclosure, a place where public and private spaces are clearly distin-
guished. To promote the continuity of street frontages and the enclosure of space by
development which clearly defines private and public areas.

e Quality of the public realm, a place with attractive and successful outdoor areas. To pro-
mote public spaces and routes that are attractive, safe, uncluttered and work effectively
for all in society, including disabled and elderly people.” (Great Britain, CABE, 2000).

Adapting those general objectives or criteria to create a good urban design for bus stop
shelters might be a starting point to check if it is integrated in its urban setting. Then, it is
important to choose the right materials, o achieve sustainable solutions, as some other criteria
to do it. Monitoring management is essential and taking in consideration local needs or
complaints should be considered important assessment criteria.

Graphic methodologies, allowing to create an image of these objects in their setting, might
allow to check if they are suitable or not for a specific place, as well as to analyse the
different possibilities available.

5.2. Efficient lighting

It is well known that public lighting is a high source of energy consumption, as it is a system that
is in operation for long periods of time. In energy terms, public lighting generally accounts for
a large percentage of municipal energy consumption.

The European Union, in the study called ,lighting the cities. Accelerating the deployment of
innovative lighting in European cities”, estimates that lighting represents 50% of the electricity
consumption of European cities, with public lighting representing 60% of the electricity cost in a
given municipality, with street lighting being the largest source of cost. The European Union
itself states in the aforementioned study that energy consumption could be reduced by up to
60% through the use of LED technologies to replace current luminaires based on old, inefficient
technology (traditional mercury vapour lamps) and in some cases, up to 20% on high-pressure
sodium lamps (European Commission, 201 3).

For this reason, we consider that bus shelter might use 20W LED luminaires with a brightness of
1,800 Im at a 90° angle, specifically for outdoor use and capable of meeting lighting needs at
night.
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Furthermore, we advise the installation of an intelligent system that controls the lighting, thus
achieving a better use of the energy consumed, reducing energy and maintenance costs, as
well as providing flexibility to the lighting system. For all these reasons, the following benefits
could be achieved:
e An exhaustive control over the lighting systems.
e Full knowledge of the installations and the real possibilities of obtaining optimum lamp
performance.
e Control mechanisms that enable response times to be reduced to a minimum when
repairing breakdowns and replacing luminaires.

5.3. Use of solar energy

Solar energy is one of those renewable resources that nature gives us at every moment. And
what is just as important, a source of energy that does not harm the environment in which we
live. Its application often takes place in the urban environment, where polluting emissions from
traditional fuels have a greater impact on human health.

Photovoltaic solar energy is that which is obtained through the direct transformation of the
sun's energy into electrical energy. In this case taking advantage of solar energy with the
implementation of a system of flat photovoltaic panels. The solar energy collection system
might have photovoltaic modules, the voltage regulator, the inverter and an accumulation
system that supplies the LED type lighting, the bus stop signalling system and the backlit
advertising sign on the side of the shelter.

In this way, the bus shelters can be intelligent objects that generate energy through solar
panels. In these urban applications based on photovoltaics, no external power supply might be
needed, so no wiring or trenching is required, keeping installation costs low and providing
environmentally friendly energy with zero carbon emissions. It also means that there is minimal
disruption to the city's paved surfaces, making it possible to provide electricity in previously
inaccessible areas or where the cost of supplying electricity from the grid is too high (Santos T.
et al.,, 2020).

5.4. Reuse of rainwater

The main structure of the bus shelter could be a tank that accumulates rainwater that is
collected by the top, which has a filter to only admit the entry of water. This system can also
have a non-return valve at the water outlet to prevent possible backflow. This water might be
used to irrigate green areas in the municipality, thus making a system for the use of rainwater,
which in many cases could be practically self-sufficient in terms of water resources, saving
large quantities of drinking water and using water of much higher quality for irrigation than
that from groundwater or the public network.

In addition, it might have a remote management system to be able to know the levels of accu-
mulated water, monitor the pH levels and other chemical variables, as well as program the
days and hours of irrigation.
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5.5. System connectivity

In the bus shelter there could be a connectivity system between environmental sensors, wireless
modoules, processors and microcontrollers. A system that not only controls the lighting, but also
provides real and instantaneous data on demand, consumption, energy costs, as well as
information on users, mobility, health and lifestyle.
In this way bus shelters could be integrated into an “intelligent city” concept that is:
o |nstrumented, which tends to refer to the use of sensors, intelligent devices to collect real
data from the surrounding environment.
o |nterconnected, which refers to the ability to connect and integrate data from different
sources to provide information across city services.
e Intelligent, which can be defined in general terms as the use of modelling, visualisation
and analysis techniques that improve decision-making.

Urban furniture, in this case bus shelters, can then become part of the Internet of Things (loT)
infrastructure, enabling it to become one of the drivers of future intelligent cities.

5.6. Sustainable, efficient and technological bus stop shelters.

As a result of applying those criteria, the systems that can be installed in the bus shelter might
form a set of resources that make it an element of efficient, sustainable and connected urban
furniture, making it reach the following achievements.

Through the installation of efficient and intelligent lighting. it will be achieved:
e Elimination of high consumption luminaires, by high energy efficiency LED type luminaires.
e Achieve greater energy savings.
e Decrease the maintenance costs of public lighting due to the long life of the LED lumi-
naires.

e Optimisation of the electricity bill by reducing the installed power.

It might be possible for new urban environments to have a greater number of sites equipped
with photovoltaic technology, providing greater added value to urban furniture.

The use of rainwater is an extraordinarily interesting alternative to alleviate the natural short-
age of water resources and increase the resilience of these territories to the possible effects of
climate change.

Other advantages should be added to this factor, including its renewable nature, its local
availability (which eliminates tensions between territories over its use), its access and relatively
easy availability.

To this challenge we must add a safe bet on health, linked to the quality of the environment,
going directly to improving urban environmental conditions. The quality of our living environ-
ment is not only about efficiency, safety, accessibility, technology, etc. Cities constitute a qua-
lity environment that promotes social cohesion, fosters a feeling of permanence and identifies
us culturally.
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Therefore, the commitment is not only an improvement in energy efficiency, but also to work
towards a decarbonised society, drastically reducing the use of fossil fuels, improving and
maintaining people's quality of life in healthy and safe environments.

6. Bus Stop Shelters for 21* Century in Madrid

The “Empresa Municipal de Transportes, EMT”, that manages nowadays public bus transport
inside Madrid,

awarded, in March 2014, the public tender for the design, supply, installation, conservation,
operation, maintenance and advertising exploitation of the bus shelters and bus signs of all the
stops of its network of lines. The contract involved the replacement of more than 4.000 pre-
vious bus stop shelters, which were not municipal property, with new ones. In their web site
(Empresa Municipal de Transportes, El blog de la EMT, Te lo contamos..., 2014), they explain
the costs of this action, as well as some of the features of the urban elements we see in the
main public spaces of the city.

Related to the economic aspects, the company awarded with the tender, is a joint venture
formed by Cemusa and Jcdecaux. They make all the investments at their expense, in exchange
for the advertising exploitation of the side panels of the bus stop shelters, and, in addition,
they pay an annual fee to the EMT for this. The EMT will receive a fee of around 163 million
euros over the next 13,5 years that will directly revert to improvements in the service to the
people of Madrid. (Empresa Municipal de Transportes, El blog de la EMT, Formalizacién de
contratos ..., 2013).

The new bus shelters provide some new improvements. One is a sitting feature that helps
elderly people or users with reduced mobility to sit down and sit up, to comply with a regula-
tory obligation of basic accessibility. There is also route information written in Braille for blind
people: the number of the line that is stopping there and its headers. Technological and
information improvements to the user have also been added: 250 stops with free Wi-Fi and
400 additional dynamic information screens to the current ones.

Figure 9. Left: Detail of digital display: hour. Right: Bus Stop shelter,
university area Moncloa-Argiielles, Madrid, Spain
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Figure 10. Left: Detail of dynamic information screens.: weather forecast.
Right: Bus Stop shelter lateral side. (Photos: Florez de la Colina, 2021)

Built in steel and glass, the design uses recyclable products that can be easily maintained.
Some functionalities from the previous bus stop shelters are maintained in the new ones. There
are 1.500 different types of battery containers located in the same ones they were installed
before. The “UTE CEMUSA — El Mobiliario Urbano, S.L.U.” is already in charge of collecting
batteries in the city.

Figure 11. Bus Stop shelter with different types of battery containers on the lateral side.
(Photo: Florez de la Colina, 2021)
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“Smart Madrid” is a label developed by the company Connecthings that activates contactless
NFC (‘Near Field Communication’) and QR codes (QR, ‘Quick Response’) to provide EMT users
with information through their smart mobile phones. It was added to 5.500 bus stops (4.265
bus shelters and more than thousand bus stop poles) of EMT in 2015. It gives information,
related to the geographical position in which the user is himself. For instance, it is possible to
check when next bus is arriving to the bus stop, service problems, nearest stops or route calcu-
lation, as well as tourist information on nearby buildings of interest (museums, churches, monu-
ments, parks, cultural and leisure venues ...). It has been adapted by EMT for blind people with
the help of CIDAT (“Centro de Investigacién, Desarrollo y Aplicacién Tifloinnova”), a research
facility that is a part of ONCE (“Organizacién Nacional de Ciegos Espafioles”), the Spanish
National Organization for the Blind

(Empresa Municipal de Transportes, El blog de la EMT, Smart Madrid...,2014).
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»wZawsze lubitem tawki. Sq znakiem wycofania, dystansu, fagodnej marginalizacji na obrzezv swiata. Sq
nieocenionym punktem obserwacyjnym, dogodnym schronieniem, bezpiecznq przystaniq na poboczu drogi dla
tych, kiérzy potrafiq sie zatrzymad. Spedzitem wiele godzin na tawkach, kontemplujgc swiat. Istniejq tawki
cudowne, niestosowne, wysoce nieprawdopodobne, ktére stojg w niewiarygodnych miejscach. Czlowiek
siedzqcy na fawce nie nalezy juz do rzeczywistosci, a w kazdym razie si¢ od niej odcina. To proste siedzisko
czyni zen poete i porusza jego horyzonty. Jesli istnieje jakies miejsce, ktére nie podlega tumultowi swiata, jest
nim wiasnie fawka.” (L. Graff, WEB-1, 2021)

Stowa kluczowe: tawka, przestrzen publiczna

tawkqg nazywamy ,mebel do siedzenia dla kilku oséb, czesto z oparciem” (Stownik jezyka
polskiego, 1987) (Rys.1.1a). Ten rodzaj obiektu matej architektury jest lub powinien byé
integralng czesciq wyposazenia kazdej, uzytkowanej przez ludzi, przestrzeni. Forma i wyglqd
tawki zalezq od::

1. Funkgji

Jej podstawowq funkcjq jest funkcja uzytkowa — stuzy do siedzenia. Dlatego tawka musi mieé
odpowiednie wymiary, takie jok wysokos$é, szerokos$é itp. Ich wartosé zalezy od rodzaju
wykonywanej czynnosci i powinna by¢ zgodna z wymogami ergonomii (np. Modulor Le
Corbusiera, Rys.1.1b) (Stownik jezyka polskiego, 1987).

Rys. 1.1. a) tawka w Wiedniu (fot. W.Matys) Rys.1.1 b) Modulor (zrédto: E. Neufert, 1995, s. 37)

Jego podstawowa funkcja moze byé rozszerzona o:
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a)

b)

funkcjo wypoczynkowa, rekreacyjna — czesto tawki charakteryzujq sie parametrami
stosowanymi dla foteli czy lezanek. Zazwyczaj posiadajq odpowiednio wyprofilowane
oparcie. Mogq by¢ zaopatrzone w dodatkowe elementy, np. stoliki. (Rys.1.2a)

funkcja edukacyjna — tawka, ktéra swoim wyglgdem lub poprzez dodatkowe elementy
(np. dzwiek, grafika) ma wartoéé¢ edukacyjng. Przyktadem takich rozwiqzan sq tawki
multimedialne, takie jok tawka Fryderyka Chopina w Toruniu czy tawki Niepodlegtosci
(Rys.1.2b) znajdujgce sie w ponad 100 miejscach w Polsce, ale takze tawka w Muzeum
Archeologicznym w Biskupinie, ktéra nasladuje rozwiqgzania stosowane przez naszych
przodkow.

dodatkowa funkcja uzytkowa — jest to najczesciej tawka wyposazona réwniez w inne
niezbedne elementy przestrzeni czlowieka — zielen (Rys.1.2¢c), kosz na $mieci itp. Forma

tych elementéw w wiekszosci przypadkéw nawiqzuje do tawki.

Rys. 1.2. a) fawka ze stolikiem szachowym Swinouiscie (fot. W. Matys); b) tawka Niepodlegtosci (2rédto:

2

a)

WEB-3, 202; c) tawka z zielenig (fot. W. Matys)

Sposobu wytwarzania

gotowe, typowe tawki od producentéw — zazwyczaj o podstawowej funkeji, znajdujqce
sie w przestrzeniach pétprywatnych i publicznych. Sq to zazwyczaj miejsca, ktére
z réznych wzgleddéw nie potrzebujq lub nie chcq mieé indywidualnych, niepowtarzalnych
rozwiqzan. (Rys.2.1).

Rys. 2.1. a), b) Typowe tawki w Berlinie; c) Typowa fawka w Warszawie (fot. W. Matys)
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b)  projekty indywidualne — projekty tworzone indywidualnie dla konkretnego miejsca. Taka
tawka moze byé wykonana na zaméwienie w fabryce lub recznie przez rzemieslnikéw

lub osoby p

Rys. 2.2. Indywidulanie projektowana tawka w Toruniu (fot. W. Matys); przyktad urbanistyki taktycznej
b) Orvieto (fot D. Gawryluk); c) Meksyk (fot. W. Matys)

3. Lokalizacji

tawke mozemy znalezé w prawie kazdej przestrzeni uzytkowanej przez cztowieka:

a)  nieruchomosci prywatne — dziatki prywatne, do ktérych nie majq dostepu inne osoby

b) tereny pdtprywatne — tereny, do ktérych dostep moze byé utrudniony, np. muzea, wspél-
noty mieszkaniowe itp.

<) przestrzenie publiczne — wszystkie obszary publiczne w miastach (element mebli miej-
skich (WEB-2, 2021)), wsiach i terenach otwartych.

4.  Materiatu i konstrukgji
tawki wykonane sq z réznych materiatéw, bardzo czesto stosowanych razem.

a) drewno — podstawowy materiat wykorzystywany do budowy tawek. Ze wzgledu na

swoje wihasciwosci najbardziej nadaje sie na siedziska i wsporniki. (Rys. 4.1)

Rys. 4.1. tawki drewniane a) Suraz; b), c) IGA, Berlin (fot. W. Matys)

b) kamieh — obok drewna, kamien jest najstarszym materiatem, z ktérego wykonuje sie
tawki. Czesto spotykany w tawkach znajdujqcych sie przy budynkach i pomnikach. (Rys.
4.2)
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Rys. 4.2. tawki kamienne a) Torun; b) Wenecjq; c) IGA, Berlin (fot. W. Matys)

<) beton — materiat trwaty, pozwalajgcy na uzyskanie zaréwno prostych, jak i ztozonych

ksztaltéw, podstawowy materiat budowlany (Rys. 4.3)

Rys. 4.3. tawki betonowe a); b) Saragosa, Hiszpania (fot. M. Baum) c) Wieden (fot. W. Matys)

d) metal — obok betony, jest podstawowym materiatem budowlanym. Pozwala na tworze-
nie lekkich i fantazyjnych form. Waqtpliwy jako materiat na siedziska. (Rys. 4.4)

¢ A*"v'! y 1 = =

Rys. 4.4. tawki metalowe a) Torui; b) Gent, Belgia; c) Wieden; d) Swinoujécie (fot. W. Matys)
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e) wykonane z réznych materiatldéw — najwiekszq grupe stanowiq tawki wykonane z poltqg-
czenia réznych materiatéw, z wykorzystaniem ich najlepszych wiasciwosci konstrukcyjnych
i wykonczeniowych (Rys. 4.5)

Figure 4.5. Przyklady tawek wykonanych z réznych materiatéw a) tawka Fryderyka Chopina w Toruniu
(fot. W. Matys); b) Saragosa, Hiszpania (fot. M. Baum); c) Warszawa; d) Wieden (fot. W. Matys)

5. Mozliwosci przemieszczania

a) tawki przenoéne — nie zwiqzane z gruntem, dajgce sie przemieszczaé recznie lub,
w przypadku duzych obcigzen, za pomocq urzqdzen dzwigowych; najczesciej sq to
tawki typowe (Rys.5.1q)

b) tawki mocowane na state — trwale zwiqzane z podiozem (Rys. 5.1b, ¢)

Rys. 5.1. a) tawka przenoéna, Mediolan; tawki mocowane do podioza - b) Kowno, c) IGA, Berlin
(fot. W. Matys)
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6. Koncepcje, formy

Pomyst na fawke ma ogromny, jeéli nie najwiekszy, wptyw na jej forme. W wielu przypadkach,
gtéwnie w przypadku tawek typowych (klasycznych), projekt jest nasladowczy, oparty na
znanych ksztattach. W przypadku tfawek nowoczesnych stosuje sie nowsze, czesto nieoczywiste,
formy. A takze nowoczesne materialy i elementy dodatkowe (panele stoneczne, multimedia).

a) klasyczna (typowa),

b) nowoczesna (Rys.6.1).

Rys. 6.1. tawki nowoczesne a) Swinoujécie; b) Wieder; ) IGA, Berlin (fot. W. Matys)

c)  artystyczna — rzezba w przestrzeni, unikatowa (Rys. 6.2)

L
Rys. 6.2. tawki artystyczne a) Orvieto (fot. D. Gawryluk); b), c), d) Warszawa (fot. W. Matys)
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Wytyczne do projektowania tawek:

prawidtowe wymiary zgodne z wymogami ergonomii, takze przestrzeni wokét tawki

e wiasciwy dobér materiatdw zapewniajgcy komfort uzytkowania
e odpowiedni materiat i konstrukcja odporna na dziatanie czynnikéw niszczgcych (warunki
atmosferyczne, uszkodzenia mechaniczne)
e bezpieczenstwo konstrukeji (stabilnos¢, wytrzymatosé) i bezpieczenstwo uzytkowania
(ksztatt, wielkos¢ i potozenie elementéw wykonczenia).
Podziekowania

Niniejsze badania zostaly czesciowo zrealizowane dzieki badaniom prowadzonym w ramach
pracy zespotowej WZ/WA-IA/6/2020 realizowanej na Politechnice Biatostockiej (Polska).
Cze$é badan zostata przeprowadzona dzieki wspdtpracy z ogdlnopolskim Stowarzyszeniem
Polskich Architektéw Krajobrazu (SPAK) oraz jego Oddziatem Podlaskim, a takze miedzy-
narodowym stowarzyszeniem Cittaslow.
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“l have always liked benches. They are a sign of withdrawal, of distance, of gentle marginalization at the
edge of the world. They are an invaluable vantage point, a convenient refuge, and a haven at the side of the
road for those who can stop. | have spent many hours on benches, contemplating the world. There are lovely,
inappropriate, and highly unlikely benches that stand in unbelievable places. A man sitting on a bench no
longer belongs to redlity, or at any rate, cuts himself off from it. This simple seat makes him a poet and moves
his horizons. If there is any place that is not subject to the world's tumult, it is the bench.” (L. Graff, WEB-1,
2021)

Key words: bench, public space

A bench is called ,,a piece of furniture for sitting for several people, often with a backrest”
(Polish Dictionary, 1987) (Fig. 1.1a). This kind of object of small architecture is or should be an
integral part of the equipment of any space used by people. The form and appearance of
bench depend on:

1. Function

Its basic function is utilitarian — it is used for sitting. Therefore, the bench must have the correct
dimensions, such as height, width, etc. Their value depends on the type of activity performed
and should comply with ergonomic requirements (e.g. Le Corbusier's Modulor, Fig. 1.1b) (Polish
Dictionary, 1987).

Figure 1.1. a) Bench in Vienna (Photo: W.Matys) b) Modulor (Source: Neufert, 1995, p. 37)
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Its primary function can be expanded to include:

a) leisure, recreational function — are often characterised by the parameters used for arm-
chairs or recliners. They usually have a properly profiled backrest. They can be supplied
with additional elements, for example tables (Fig. 1.2a).

b)  educational function — a bench that by its appearance or by means of additional
elements (e.g., sound, graphics) has an educational value. Examples of such solutions are
the multimedia benches such as the Frederic Chopin Bench in Torun or the Independence
Benches (Fig.1.2b) located in over 100 places in Poland, but also the bench in the
Archaeological Museum in Biskupin, which imitates the solutions used by our ancestors.

<) additional utilitarian function — this is usually a bench equipped also with other necessary
elements of the human space — greenery (Fig. 1.2¢), a waste basket, etc. The form of
these elements in most cases refers to a bench.

Figure 1.2. a) the bench with a chess table, Swinoujscie, (Photo: W. Matys); b) the Independence Bench
(Source: WEB-3, 2021); c) the bench with greenery (Photo: W. Matys)

2. Way of creation

a) ready-made, typical benches from manufacturers — usually with a basic function, located
in semi-private and public spaces. These are usually places that, for various reasons, do
not need or want to have individual, unique solutions (Fig. 2.1).

M 3
Figure 2.1. a), b) Typical benches in Berlin; c) Typical benches in Warsaw (Photos: W. Matys)

b) individual designs — designs created individually for a specific location. Such a bench can
be custom made in a factory or handmade by craftsmen or individuals (e.g., tactical
urbanism) (Fig. 2.2).
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Figure 2.2. Individual design bench in Torun (Photo by W. Matys), examples of tactical urbanism:
b) Orvieto (Photo: D. Gawryluk, 2019); c) Mexico (Photo: W. Matys)

3. Location

We can find a bench in almost all spaces used by humans
a)  private properties — private plots not accessible to other persons

b) semi-private — areas from which access may be difficult, such as museums, housing com-
munities, etc.

<) public spaces — all public areas in cities (an element of urban furniture (WEB-2, 2021)),
villages and open areas.

4. Materials and structures

Benches are made of different materials, very often used together.

a) wood — the basic material used to construct benches. Due to its properties, it is most
suitable for seats and brackets. (Fig. 4.1)

xall

Figure 4.1. Woden benches: a) Suraz; b), c) IGA, Berlin. (Photos: W. Matys)

b) stone — next to wood, stone is the oldest material used to make benches. Often found in
benches located by buildings and monument. (Fig. 4.2)
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Figure 4.2. Stone benches: a) Torun; b) Venice; c) IGA, Berlin. (Photos: W. Matys)

<) concrete — durable material, allowing for both simple and complex shapes, basic con-

struction material (Fig. 4.3)

Figure 4.3. Concrete benches: a) and b) Saragosa, Spain (Photos: M. Baum);
c) Vienna (Photo: W. Matys)

d)  metal — next to concrete, is a basic construction material. It allows for the creation of light
and imaginative forms. Debatable as a material for seats. (Fig. 4.4)

Figure 4.4. Metal benches: a) Torun; b) Gent, Belgium; c) Vienna; d) Swinoujscie (Photos: W. Matys)
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e) made of various materials — the largest group are benches made from a combination of
different materials, using their best construction and finishing properties (Fig. 4.5).

Figure 4.5. Example of benches made of various materials: a) the Frederic Chopin Bench in Torun
(Photo: W. Matys); b) Saragosa, Spain (Photos: M. Baum); c) Warsaw; d) Vienna (Photos: W. Matys)

5. Portability

a) Portable benches — not tied to the ground, capable of being moved manually or, in the
case of heavy loads, by means of lifting equipment; usually typical benches (Fig. 5.1a),

b)  bound to the ground benches — permanently fixed to the ground (Fig. 5.1b, c).

Figure 5.1. Portability: a) Portability bench, Mediolan; b) No portability bench - Kaunas;
c) No portability bench - IGA, Berlin. (Photos: W. Matys)
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6. Idea, style

The idea of a bench has a huge, if not the biggest, influence on its form. In many cases, mainly
for typical (classic) benches, the design is imitative, based on familiar shapes. In the case of
modern benches, newer, often unobvious, forms are used. And also, modern materials and

additional elements (solar panels, multimedia).

a) classic (typical),

b) modern (Fig. 6.1).
CHUT Tk

Figure 6.1. Modern benches a) Swinoujscie; b) Vienng; c) IGA, Berlin (Photos: W. Matys)

c)  artistic — sculpture in space, unique (Fig. 6.2)

A T

SRS e
Figure 6.2. Artistic benches a) Orvieto (Photo: D. Gawryluk); b), c), d) Warsaw (Photos: W. Matys)
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Design guidelines of bench:
e correct dimensions in line with ergonomic requirements, including space around the bench,
e correct choice of materials ensuring comfort of use,
e suitable material and construction resistant to destructive factors (weather, mechanical
damage),
e construction safety (stability, strength) and safety to use (shape, size and position of
elements of finishing).
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Rozwéj miasta, rozbudowa zwiqzanej z nim infrastruktury, doprowadza do zubozenia krajobrazu.
Zanikajg naturalne zaglebienia, wysoka zielen, powstajq duze dysproporcje miedzy powierzchnia
przepuszczalnych, a utwardzonymi. W efekcie dochodzi do niekonwencjonalnych zjawisk jak gwat-
towne burze, lokalne podtopienia czy susze. W przestrzeniach srédmiejskich problemem staje sie
odebranie przez istniejgca infrastrukture nadmiaru wéd opadowych z ulic i budynkéw. Sposobem
na walke z tymi zjawiskami w miescie jest retencja, dzigki ktérej wody deszczowe sq zatrzymywa-
ne w miejscu opaduy, filtrowane i przekazywane do gtebszych warstw. W nastepstwie tych dziatan
wody gruntowe zasilane sq oczyszczona wodq. Dodatkowq zaletq retencji jest poprawa waloréw
krajobrazowych miasta, poprawa klimatu, zachowanie bioréznorodnosci i co za tym idzie podnie-
sieni jakosci zycia mieszkancéw. Wody opadowe w miescie z dachéw, nawierzchni vtwardzonych
zbierane w ozdobne suche potoki, rynny prowadzone sq do sieci niewielkich zbiornikéw retencyj-
nych. Interesujgco wpisane w krajobraz stajg sie czesciq zagospodarowania ulic, parkingéow,
placéw jak tez elementem dynamicznym towarzyszgcym architekturze. Duze znaczenie odgrywa tu
réowniez roslinnosé, ktéra oprécz wlasciwosci oczyszczajgcych przez swéj system korzeniowy ma
réwniez ogromne znaczenie ozdobne. Do systeméw retencjonowania wody opadowej z wykorzy-
staniem roslinnosci w miescie zaliczamy m.in.: niecki i rowy bioretencyjne, ogrody deszczowe,
uliczne wypustki.

Stowa kluczowe: retencja, zielen przyuliczna, ogrody deszczowe

1. Niecka bioretencyjna

Uksztaftowane tagodne zagtebienie w terenie, gesto porosniete roslinnosciq odporng na
czasowe zalewanie. Stuzy do zatrzymania i czasowego gromadzenia wody opadoweij, ktéra
podlega oczyszczaniu przenikajgc przez kolejne warstwy podtoza. Nastepnie w zaleznosci od
warunkéw woda wsigka w grunt lub jest odprowadzana do kanalizacji deszczowej lub innych
odbiornikéw (Koztowska E., 2008). Niecki retencyjne mozna podzielié na suche — catkowite
odwodnienie nastepuje w ciqgu 48 h od wystgpienia opadu i mokre — z izolacjq, gromadzqce
wode ciqgle. Minimalna gtebokos¢ dla niecki mokrej to 30-60 cm, suchej 90-120 cm. Wielkosé¢
zalezy od powierzchni z jakiej bedzie odprowadzana woda opadowa, przyjmuje sie 10-25%
odwadnianej powierzchni w zaleznosci od rodzaju gruntu. Rozwiqzane problemy miejskie przy
zastosowaniu niecki retencyjnej to: ograniczenie sptywu powierzchniowego ze zlewni, oczysz-
czanie wody opadowej, zachowanie ciqgtosci ekologicznej, podniesienie waloréw estetycz-
nych krajobrazu. Ten rodzaj bioretencji stosuje sie w przestrzeni publicznej o mocno uszczel-
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nionej powierzchni gdzie sptyw powierzchniowy jest zanieczyszczony i gdy brakuje innych
mozliwosci zagospodarowania wody deszczowei. (Rys. 1. q, b).

Rys. 1. Niecka bioretencyjna: a) Labella Park, Columbia Heights, Minnesota, Stany Zjednoczone
(Zrédto: WEB-1, 2021); b) Campus Uniwersytecki, ul. Ciotkowskiego 1, Biatystok, Polska
(fot. Marta Baum, 2021)

2. Row bioretencyjny

Ptytkie zagtebienie o wielowarstwowej strukturze dna, porosniete roslinnosciq, stuzqce do gro-
madzenia, filtrowania i odprowadzania wéd opadowych. Charakteryzuje sie liniowq formq
i przekrojem poprzecznym parabolicznym, trapezowym lub w ksztalcie litery V oraz tagod-
nym nachyleniem skarp do 1:3. Roélinnoéé stosowana do obsadzania rowdédw musi byé odporna
na skrajne warunki pogodowe jak susze i podtopienia. Réw bioretencyjny zastepuje typowe
formy odwodnienia stosowane w przestrzeni miasta jok np. betonowe korytka sciekowe na
parkingach, wzdluz ciqgéw pieszych i rowerowych, na powierzchniach o spadku do 5%.
W krajobrazie miejskim jako element liniowy moze oddziela¢ tereny o réznym przeznaczeniu
i wyznaczaé granice (Bergier T., Kowalewska A. [red.], 2019), (Rys. 2. a, b).
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Rys. 2. Réw bioretencyiny: a) Park w Gérzycy (fot. Anisko, Architektura Krajobrazu);
b) Greendale, Wisconsin, USA (Zrédto: WEB-1, 2021)

3. Ogrod deszczowy

Ogrody deszczowe dzielq sie na projektowane w gruncie i w pojemnikach. Zasilane sq za
pomocq instalacji odprowadzania wéd opadowych takich jak odptywy czy rury spustowe.
Ogréd w gruncie jest rodzajem rabaty bylinowej sadzonej w niewielkich zagtebieniach terenu,
charakteryzujgcej sie gruntem o zwigkszonej przepuszczalnosci. Moze mie¢ dowolny ksztatt
i powierzchnie co daje mozliwos¢ wkomponowania go w dowolnq przestrzen naturalng jok
i zurbanizowang (Dlugozima A., 2009). Stosowana roslinnosé¢ w takim ogrodzie, a zwtaszcza
jej ktgcza i korzenie w potqczniu z odpowiednim podtozem zwieksza chtonnosé¢ gleby i wspo-
magaijq oczyszczanie sptywajqcej wody. (Rys. 3. a, b).

vl S e Ry 27 = /. 7

Rys. 3. Ogréd deszczowy w gruncie: a) Marki k/Warszawy, Polska (Zrédto: WEB-1, 2021);
b) ul. Lastadia 2, Gdansk, Polska (fot. M. Cyuriczyk, 2021)
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Ogréd deszczowy w pojemniku to obiekt wyposazony w $ciany, stuzgcy do gromadzenia
i odprowadzania wody deszczowej o charakterze przeptywowym lub infiltracyjnym. Pojemnik
przeptywowy posiada peine nieprzepuszczalne dno oraz rury przelewowe do odprowadza-
nia nadmiaru wody. Ten typ ogrodu stosuje sie gtdwnie przy budynkach, na dziedzincach
i podwérzach w celu odbioru wody deszczowej z taraséw i dachéw budynkéw. (Rys. 4. a, b).

Rys. 4. Ogrody deszczowe przeptywowe: a) przy budynku InfoBox w Gdyni, Polskg;
b) Szkota Podstawowa nr 6, Skawina, Polska (Zrédto: WEB-1, 2021)

Drugi typ, infiltracyjny ma dno otwarte dzieki czemu woda moze swobodnie przenikaé do
gruntu. Sprawdza sie na obszarach silnie zurbanizowanych, na duzych nieprzepuszczalnych
powierzchniach: parkingach i placach. Ze wzgledu na swéj ksztatt i umiejscowienie nazywany
jest tez ,, wyspq srodkowq”, gdyz swym wyglgdem przypomina zielonq wyspe na betonowej
powierzchni (Suchocka H., Siedlecka M., 2007). Rozmiar pojemnikéw jest zalezny od dostep-
nosci miejsca, ale normatywna powierzchnia ogrodu powinna stanowié¢ 2-5% odwadnianej
zlewni.

Rys. 5. Ogrody deszczowe infiltracyjne: a) Parking (Zrodfo WEB-4, 2021) b) Waszyngton, USA
(Zrédto: WEB-2, 2021); c) Parking Atascadero, USA (Zrédto: WEB-3, 2021)
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Dno skrzyni powinno mieé szeroko$é¢ minimum 120 cm (przy stosowaniu wezszych elementéw
musi by¢ zapewniony prawidlowy rozwéj roslin), poziom zalewania to 15-30 cm, nie ma ogra-
niczen co do dlugosci obiektu. (Rys. 5. q, b, ¢).

4. Wypustka uliczna

Jest rodzajem zazielenionej instalacji powierzchniowej otoczonej wyprofilowanym krawez-
nikiem, umieszczong miedzy chodnikiem, a jezdniq. Wypetiony mieszankq zwiru i podtoza
ogrodniczego, obsadzony odpowiednimi roslinami. Zadaniem wypustki jest zmniejszenie szyb-
kosci przeptywu i ilosci wody opadowej jaka dostaje sie do kanalizacji burzowej oraz popra-
wa jakosci tej wody dzieki oczyszczeniu przez roéliny i filtracji (Suchocka H., Siedlecka M.,
2007). Dodatkowo wypustki stuzq uspokojeniu ruchu samochodowego, bezpieczenstwu pie-
szych oraz poprawiajq estetyke ulic. Dlugoéé wypustki wynosi od 6 do 12 m, szerokoéé¢ od
1 do 3,5 m, a grubo$é podtoza od 0,5 do 1 m. (Rys. 6).

Rys. 6. Wypustki uliczne (Zrédto: WEB-4, 2021; WEB-5, 2021)

Tabela 1. Zalety i zastosowanie wybranych systeméw bioretencii

Nazwa systemu Zalety Miejsce zastosowania

tatwe wkomponowanie w istniejgcy

- Parkingi, osiedla, powierzchnie
teren zieleni,

uszczelnione, stosowane do
niewielkich obszaréw infiltracii

Niecka bioretencyjna o ) )
Podniesieni waloréw otoczenia

przez okresowe lustro wody

Redukcja kosztéw oczyszczania
Réw bioretencyjny wéd opadowych, poprawa
warunkéw $rodowiskowych

Parkingi, ciqgi piesze i rowerowe,
pasy rozdzielajgce

Duze walory estetyczne, prosta
Ogréd deszczowy konstrukcja, tatwa adaptacja do
réznych lokalizacji

Budynki, dziedzifice, podwérka,
parkingi, place

Poprawa bezpieczenstwa pieszych | Ulice, przejicia dla pieszych, $ciezki

Wypustka uliczna
P i podniesienie estetyki ulic rowerowe

Zrédto: Opracowano na podstawie Burszta-Adamiak E., Metody zwiekszania retencji wody na terenach
zurbanizowanych, Przeglad Naukowy - Inzynieria i Ksztattowanie Srodowiska nr 59/2013.
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The development of the city and the extensive infrastructure interface lead to the impoverishment of
the landscape. Natural depressions, high greenery disappear and large disproportions between the
permeable and hardened surfaces arise. As a result, unconventional phenomena such as violent
storms, violent flooding and droughts occur. In inner-city spaces, it is becoming a problem for the
existing infrastructure to absorb excessive rainwater over streets and buildings. The way to combat
these phenomena in the city is retention, thanks to which the rainwater is retained at the point of
precipitation, filtered and transferred to the deeper layers. As a result of these activities, the
groundwater is fed with purified water. An additional benefit of the retention solutions application is
the improvement of the city's landscape values, improvement of the climate, preservation of bio-
diversity and, consequently, improvement of the quality of life of the inhabitants. Rainwater from
city roofs and hardened surfaces collected in decorative streams and gutters are stored in a network
of small retention reservoirs. Interestingly embedded in the landscape, they become part of streets,
parking lots and squares developments as well as a dynamic element accompanying the archite-
cture. Vegetation is also of great importance here, which in addition to its cleansing abilities due to
its root system, has also a decorative meaning. The rainwater retention systems with the use of
vegetation in the city include: bioretention basins and ditches, rain gardens, and street protrusions.

Key words: retention, street greenery, rain gardens.

1. Bioretention Basin

It is a gentle depression in the terrain, densely covered with vegetation resistant to temporary
flooding. It is used to stop and temporarily collect rainwater, which is purified by flowing
through the successive layers of the substrate (Fig. 1 a and b). Then, depending on the
conditions, the water soaks into the ground or is discharged into the rainwater sewage system
or to other receivers (Koztowska, 2008). Retention basins can be divided into dry — complete
dehydration takes place within 48 hours of rainfall, and wet — with insulation, continuously
accumulating water. The minimum depth for a wet basin is 30-60 cm, and 90-120 cm for dry
one. The size depends on the type of soil in the area from which the rainwater will be drained.
It is assumed to be 10-25% of the drained area. The positive effects of using retention to
solve urban problems include: limiting the surface runoff from the catchment area, purifying
rainwater, maintaining ecological continuity, and enhancing the aesthetic value of the land-
scape. This type of bioretention is used in public spaces with a tightly sealed surface where the
surface runoff is polluted and where there are no other possibilities for rainwater management
(Bergier, Kowalewska, 2019), (Fig. 1 a and b).
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)k y RN N e g - NN i
Figure 1. Bioretention basins; a) Labella Park, Columbia Heights, Minnesota, USA (Source: WEB-1, 2021);

b) Campus Uniwersytecki, ul. Ciotkowskiego 1, Biatystok, Polska (Photo: M. Baum, 2021)

2. Bioretention Trench

A shallow ground depression with a multi-layer structure of the bottom, covered with vege-
tation, used to collect, filter and drain rainwater. It is characterized by a linear form and
a parabolic, trapezoidal or V-shaped cross-section, and a gentle slope of up to 1:3 ratio. The
vegetation used to cover the trenches must be resistant to extreme weather conditions such as
droughts and flooding. The bioretention trench replaces the typical forms of drainage used in
city space, such as concrete drainage channels in parking lots, along pedestrian and bicycle
routes, on surfaces with a slope of up to 5%. In the urban landscape, as a linear element,
it can set borders and separate areas of various purpose (Bergier, Kowalewska, 2019) (Fig. 2
a and b).

Figure 2. Bioretentfion trenches: a) Park in Gérzyca (Photo: Anisko Architektura Krajobrazu),
b) Greendale, Wisconsin, USA, (Source: WEB-1, 2021)
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3. Rain Garden

Rain gardens are divided into those designed in the ground and in containers. They are powe-
red by a rainwater drainage system such as drains or downpipes. The garden in the ground is
a kind of perennial flowerbed planted in small depressions of the ground, characterized by
soil with increased permeability. It can have any shape and surface, which makes it possible to
fit it into both natural and urbanized space (Dlugozima, 2009). The vegetation used in such
a garden, especially its rhizomes and roots in combination with a suitable substrate, increases
the absorbency of the soil and supports the purification of run-off water (Fig. 3 a and b).

b 8 : $ 5

Figure 3. Ground rain gardens: a) Marki k/Warszawy, Polska (Source: WEB-1, 2021),
b) ul. Lastadia 2, Gdansk, Polska (Photo: M. Cyuhczyk, 2021)

The planter box rain garden is an object equipped with walls, used to collect and drain rain-
water. It can have flow or infiltration nature. The flow-through container has a full imperme-
able bottom and overflow pipes for draining excess water. This type of garden is mainly used
in buildings, courtyards and yards to collect rainwater from terraces and roofs of buildings
(Fig. 4 a and b).

Figure 4. Planter box rain gardens: a) at InfoBox building in Gdynia, Polskg;
b) Elementary School no. 6, Skawina, Polska (Photo: WEB-2, 2021)
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The second type, infiltration planter, has an open bottom so that water can freely penetrate
the ground. It works well in highly urbanized areas, on large impermeable surfaces: parking
lots and squares. Due to its shape and location, it is also called the ,middle island”, as it
resembles a green island on a concrete surface (Suchocka, Siedlecka, 2007). The size of the
containers depends on the availability of space, but the normative garden area should be 2-5%
of the drained catchment area. The bottom of the box should be at least 120 cm wide (when
using narrower elements, proper plant development must be ensured), the level of flooding is
15-30 cm, there are no restrictions as to the length of the object (Fig. 5 a, b and c).

. —
Figure 5. Infiltration planter: a) (Photo: WEB-4, 2021); b) Washington, USA (Photo: WEB-2, 2021)
c) Parking, Atascadero, USA (Photo: WEB-3, 2021)

4. A Street Bump-out

It is a kind of green surface installation surrounded by a profiled curb, placed between the
pavement and the road. Filled with a mixture of gravel and potting soil, planted with suitable
plants. The task of the tabs is to reduce the flow rate and the amount of rainwater that enters
the storm sewage system and to improve the quality of this water through plant treatment and
filtration (Suchocka, Siedlecka, 2007). In addition, the insets are used to calm car traffic,
pedestrian safety and improve the aesthetics of the streets. Its length is 6 to 12 m, width 1 to
3.5 m, and the substrate thickness is 0.5 to 1 m (Fig. 6).

i :
Figure 6. Street bump-outs (Photo: WEB-4, 202 1; WEB-5, 2021)
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Table 1. Benefits and usage of the chosen bioretention systems

Name of the system Benefits Place of application

Easy to integrate into the existing

green area Parking lots, housing estates, sealed
Bioretention basin Raising the qualities of the surfaces, used for small infiltration
surroundings by the periodically areas

occurring water table

Reduction of rainwater treatment
Bioretention trench and purifying costs, improvement
of environmental conditions

Parking lots, pedestrian and bicycle
paths, separation lanes

High aesthetic value, simple
Rain garden structure, easy adaptation
to different locations

Buildings, courtyards, yards, parking
lots, squares, separation lanes

Improving pedestrian safety and Streets, pedestrian crossings, bicycle

Street bump-out . .
P enhancing the aesthetics of streets paths

Source: based on Burszta-Adamiak E., Metody zwigkszania retencji wody na terenach zurbanizowanych,
Przeglad Naukowy - Inzynieria i Ksztattowanie Srodowiska nr 59/2013.
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Idea projektowania uniwersalnego na dobre weszta do warsztatu wielu projektantow przestrzeni
publicznych. Jednymi z problematycznych aspekiéw byly z pewnosciq préoby pokazania poszcze-
golnych elementow architektonicznych, w szczegélnosci tych wielkoskalowych, osobom niewido-
mym. Na przeciw tym potrzebom okazaly si¢ wyjs¢ dotykowe makiety i modele architektoniczne
instalowane w przestrzeniach publicznych polskich miast. Sq one stosunkowo nowym zjawiskiem
przestrzennym, zyskujgcym jednak na popularnosci. Modele takie mogq przedstawiaé zaréwno
fragmenty calych przestrzeni, pojedyncze obiekty, jak rowniez detale architektoniczne z nimi zwig-
zane.

Zgodnie z zasadami projektowani uniwersalnego, modele te nie muszq stuzyé jedynie osobom nie-
petnosprawnym, ale mogq sta¢ elementem przestrzeni vzytecznym dla wszystkich, bez wyjqtku,
odbiorcow przestrzeni architektonicznej. Dlatego warto podkresli¢ ich wartosé poznawczq oraz spo-
tecznq przydatnosé. Jest to niewgtpliwie nowy rodzaj sztuki z pogranicza architektury i mode-
larstwa.

Krakéw jest miastem, w ktérym do tej pory powstato juz wiele tego typu obiektéw. Jest to liczba na
tyle duza, iz utworzono nawet szlak turystyczny skladajqcy sie takich modeli. Otwiera on droge do
lepszego i bardziej efektywnego doswiadczania sztuki architektonicznej przez osoby z dysfunkcja-
mi wzroku oraz pozwala im zagtebic si¢ w historie miejsc, ktére sq przystankami na danym szlaku.
Sq to m. in. takie zabytki jak: Barbakan, Bazylika Mariacka, Ratusz czy Sukiennice.

Stowa kluczowe: przestrzen publiczna, modele dotykowe, makiety, zabytki

1. Modele dotykowe

Dotykowe modele sq stosunkowo nowym zjawiskiem w przestrzeniach polskich miast. Pierwsze
obiekty zaczety powstawaé pod koniec pierwszej dekady XXI w. Ich obecnos¢ wpisuje sie
w nurt projektowania uniwersalnego, ktére zaktada, ze przestrzen powinna byé dostepna dla
jok najwiekszej liczby oséb (Ktopotowski, Klopotowska, 2018a). Poprzez dostepnosé rozumieé

120
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




DOTYKOWE MODELE ARCHITEKTONICZNE JAKO ELEMENT WYPOSAZENIA PRZESTRZENI PUBLICZNYCH ...

nalezy nie tylko mozliwo$é swobodnego i bezpiecznego poruszania sie po przestrzeniach
publicznych, ale takze mozliwo$é pozyskiwania informacji z takiej przestrzeni. W przypadku
osdéb niewidomych i niedowidzqgcych, poznawanie przestrzeni jest znacznie utrudnione, gdyz
zmyst wzroku moze odpowiadaé niekiedy nawet za ok. 90% informacji pozyskiwanych z oto-
czenia (Wysocki, 2010). Dlatego witasnie wykorzystanie modeli dotykowych do obrazowania
przestrzennych zatozen architektonicznych jest najlepszq formq przekazu tego typu obiektdw.
Jednak w mysl idei projektowania uniwersalnego, modele te nie muszq stuzy¢ jedynie osobom
niepetnosprawnym, ale przynoszq korzysci réwniez innym uzytkownikom przestrzeni, tym
samym podnoszqc jej funkcjonalnoéé. Modele dotykowe mogq zatem stanowié nie tylko ,nosnik
informacji” dla oséb niewidomych, ale takze stuzyé jako ,pomoc dydaktyczna” dla przewod-
nikéw lub zwyktych turystéw. Stanowié mogq réwniez zrédlo wiedzy o historii oraz promowaé
dziedzictwo kulturowe kraju, w szczegdlnosci gdy przedstawiajq dawne zatozenia historyczne,
ktére nie sq juz obecne w dzisiejszych przestrzeniach (Klopotowski, Klopotowska, 2017).
Krakéw jest miastem, ktére mozna uznaé w Polsce za prekursora wdrazania takich rozwiqzan
w przestrzeniach publicznych. Powstato tu pierwsze spdjne opracowanie projektowe. Zrealizo-
wane w jego ramach opracowania modelowe mogq stanowié¢ punkt wyijscia do analiz dostep-
nosci tego rodzaju obiektow.

2. Szlak turystyczny dla oséb niepetnosprawnych

Poczgtkowo w Krakowie zbudowano trzy makiety przedstawiajgce historyczne uktady urbani-
styczne miejsc, ktére aktualnie majq juz innq kompozycje. Modele te znajdujq sie na: placu
Szczepanskim, na rynku Kleparz oraz na placu Wszystkich Swietych (Ryc. 1). Dwie pierwsze
zbudowane zostaly w 2008, a kolejnqg dobudowano w 2010. Dobry odbiér tych elementéw
przestrzeni zapoczqtkowat plany utworzenia szlaku turystycznego. Zaktadat on utworzenie
nowych, spdjnych ze sobq modeli dotykowych. Istniejgce w tym czasie opracowania nie byty
ze sobq spdjne, nie stanowity réwniez zwartej trasy turystycznej. Nowy szlak zaprojektowany
zostat przez Prof. inz. arch. Hanne Grabowskq-Pateckq, a jego realizacja odbyta sie w 2010
roku w ramach Matopolskiego Regionalnego Programu Operacyjnego (na lata 2007-2013).
Wykonawcq modeli byt polski rzezbiarz Prof. Karol Badyna (Grabowska-Patecka, 2011).

Rys. 1: Pierwsze trzy modele z Krakowa, od lewej: plac Szczepariski, rynek Kleparz,
plac Wszystkich Swietych (fot.: M. Klopotowski, 2016)
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Nowoutworzony szlak otrzymat nazwe ,Droga krélewska dla niepetnosprawnego turysty”
i sktada sie z 12 modeli dotykowych (prace nad trasq turystycznq sq kontynuowane i uzupet-
niane o kolejne modele). Co wazne, wszystkie obiekty zlokalizowane sq w miejscach, ktére sq
na nich przedstawione. Dzieki temu osoby niewidome podczas zwiedzania Krakowa mogq na
biezqco odtwarzaé¢ w swoich umystach miejsca, w ktérych aktualnie sie znajdujq. Trasa zaczy-
na sie przy Barbakanie, a konczy przy Wzgérzu Wawelskim (Grabowska-Patecka, 2011).
Z czasem wladze miasta postanowity rozszerzyé oferte turystyczng o kolejny model i w 2018
powstata kolejna makieta — dawny kompleks szpitalno-klasztorny Zakonu Ducha Swigtego
oraz nieistniejqcy obecnie koiciét pw. Ducha Swietego. Obecnie w Krakowie znajduje sie
17 modeli (WEB-1, 2021), przedstawiajqcych (biatq kropkq zaznaczono modele znajdujgce
sie na szlaku, w nawiasie znajduje sie rok powstania):

o plac Szczepanski (2008),

e rynek Kleparz (2008),

o plac Wszystkich Swietych (2010),

e Zakon Ducha Swietego (2010),

e Barbakan z murami obronnymi (2010),

e Bazylika Mariacka (2010),

o Dom Jana Mateijki (2010),

e Koscioty $wietych Piotra i Pawta oraz $wietego Andrzeja (2010),

e Okno romanskie (2010),

e Patac Biskupa Erazma Ciotka (2010),

e Ratusz (2010),

e Stare Miasto z Drogq Krélewskq (2010),

e Sukiennice (2010),

e Witraz Bég Ojciec — Stan siel (2010),

e Zespdt klasztorny ojcdw Franciszkanéw Konwentualnych (2010),

o Wzgdrze Wawelskie (2010),

o Kompleks szpitalno-klasztorny Zakonu Ducha Swietego (2018).

3. Analiza i wytyczne projektowe

Na podstawie analiz tych realizacji wyciqgngé mozna wnioski na temat tego, joki sposéb
projektowania tych obiektéw bytby optymalny dla scisle zurbanizowanych, nasyconych zabyt-
kami przestrzeni srédmiejskich. Do wszystkich makiet dotgczono krétkie opisy eksponowanych
obiektéw w alfabecie Braille’a oraz w dwéch wersjach jezykowych: polskiej i angielskiej
(Ryc. 2a). Wykonane z czarnego granitu postumenty sq dobrze widoczne wzgledem otocze-
nia, co jest istotne z punktu widzenia oséb niedowidzqcych. Ponadto, sq one zaprojektowane
tak, aby mozliwy byt do nich dojazd przez osoby poruszajgce sie na wézkach inwalidzkich.
Modele odsuniete sq od gtéwnych osi ciggdéw komunikacyjnych, by nie stanowity przeszkody
dla pieszych. Mimo tego, zadbano o to, by wokét modelu zostawiony byt pas utwardzonej
nawierzchni (Ryc. 2b).
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Rys. 2: Cechy modeli dotykowych, od lewej: (a) opis Braillem i w dwéch jezykach, (b) model usytuowany
poza ciggiem pieszym oraz z wolng przestrzeniq dookota (fot.: M. Ktopotowski, 2016)

80% analizowanych obiektéw posiada pas minimum 150 cm wokét postumentu, a pozostate
20% ma dojscie tylko z trzech stron oraz prawie o polowe wezszy pas utwardzonej na-
wierzchni (ok. 75 cm). Wynika to bezposrednio z lokalizacji tych makiet. Mimo, iz nie ogra-
nicza to w znacznym stopni ich funkcjonalnosci, zaleca sie projektowanie dojicia dookota
modelu o szerokosci minimum 150 ecm (Rawski, 2017; Kltopotowska, Klopotowski, 2018b).

Analizowane makiety rézniq sie od siebie zaréwno elementami, ktére przedstawiajq jak
réwniez wielkosciq. Ze wzgledu na przedstawiane elementy, modele mozna podzieli¢ na te,
ktére przedstawiajg: uklady urbanistyczne (35% obiektéw), obiekty architektoniczne (54%
obiektéw) oraz detal architektoniczny (11% obiektéw) (Rys. 3). Zastosowanie takiej réznorod-
nosci daje mozliwo$é¢ osobom niewidomym poznanie miasta w réznej skali. Jesli chodzi nato-
miast o wielko$é to makiety, ktére byty wykonywane jeszcze w 2008 roku, sytuowane byly na
duzych podstawach, co utrudnia odczytywanie zawartych na nich informacji (w szczegdlnosci
model na placu Szczeparnskim). Wielkos$é trzech modeli dopasowana jest do topografii terenu
(Wawel, Stare Miasto i Barbakan), natomiast wymiary podstawy, ktére powielane byty
najczesciej (w ok. 30% przypadkéw) wynoszg 100X100 cm. Na podstawie analiz mozna
uznaé takq wielkosé za optymalng zaréwno w celu przedstawienia ilustrowanego obiektu jak
i sytuowania w przestrzeni miejskiej, w tym widocznosci modelu.

Rys. 3: Rodzaje modeli dotykowych, od lewej: uktad urbanistyczny, architektura, detal architektoniczny
(fot.: M. Ktopotowski, 2016)
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Ponadto analizy prac z innych miast Polski (Warszawa, Pabianice) wykazujq, ze istniejq
réwniez inne elementy, ktére mogq poprawié¢ jakos¢ projektowanych makiet. Warto zwrécié
uwage na samo usytuowanie tych obiektdéw na posadzce. Przyktady z Warszawy (Rys. 4a)
przedstawiajq inny sposdb zaprojektowania nawierzchni w najblizszym sqgsiedztwie postu-
mentu. Wyczuwalna zmiana faktury nawierzchni w pasie przylegtym do modelu stanowi pole
uwagi dla oséb niewidomych, informujqc odbiorce, ze znajduje sie tuz przed obiektem i moze
rozpoczqé jego poznawanie (Ktopotowska, Klopotowski, 2018b). Natomiast przykiad z Pa-
bianic (Rys. 4b.) pokazuje w jaki sposéb mozna zwiekszyé funkcjonalno$é takiej makiety.
Poprzez umieszczenie na nim QR kodu, dzigki ktéremu uzytkownik ma mozliwosé zeskanowaé
taki kod smartfonem, uzyskuje sie dostep do audio deskrypcji opisujqcej jego historie. Ponadto
istnieje mozliwosé poteczenia sie za posrednictwem tej technologi ze stronq przekazujgcq
informacje w jezyku migowym lub takq na ktérej informacje sq prxekazywane sq w sposéb
prosty i zwiezty — dostosowany do mozliwosci percepcyjnych oséb z problemami intelek-
tualnymi.

Rys. 4: Modele z innych polskich miast, od lewej: (a) Warszawa, (b) Pabianice.
(fot.: M. Ktopotowski, 2016 i 2018)

Podziekowania

Niniejsze badania zostaly czesciowo zrealizowane dzieki badaniom prowadzonym w ramach
pracy zespotowej WZ/WA-IA/6/2020 realizowanej na Politechnice Biatostockiej (Polska).
Cze$é badan zostata przeprowadzona dzieki wspdtpracy z ogdlnopolskim Stowarzyszeniem
Polskich Architektéw Krajobrazu oraz jego Oddziatem Podlaskim.
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The idea of universal design has now become an integral part of the workshop of many public
space designers. Part of the problematic aspects were certainly the attempts to show individual
architectural elements, especially large-scale ones, to blind people. Tactile architectural models and
mock-ups installed in the public spaces of Polish cities have turned out to meet these needs. They
are a relatively new spatial phenomenon but gaining in popularity. Such models can present
fragments of entire spaces, single objects, as well as architectural details related to them.

In accordance with the principles of universal design, these models do not have to be useful only to
people with disabilities but can become a useful element of space for all audience of architectural

space. Therefore, it is worth to emphasize their cognitive value and social usefulness. This is undo-
ubtedly a new kind of art on the edge of architecture and modelling.

Cracow is a city where many objects of this kind have been created so far. The amount is large
enough so that a tourist trail of such models has been created. It opens the way to a better and more
effective experience of architectural art for visually impaired people and allows them to delve into
the history of places that are on the trail. These include such monuments as the Barbican, St Mary's
Basilica, the Town Hall and the Cloth Hall.

Key words: public space, tactile models, mock-up, monument.

1. Tactile Models

Tactile models are a relatively new phenomenon in the spaces of Polish cities. The first objects
began to appear at the end of the first decade of the 21st century. Their presence is part of
the universal design concept, that assumes that space should be accessible to as many people
as possible (Klopotowski, Klopotowska, 2018a). By accessibility is meant not only the ability to
move freely and safely through public spaces but also the ability to obtain information from
such spaces. Concerning blind and visually impaired people, the perception of space is
significantly reduced as the sense of sight may be responsible for approximately 90% of the
information acquired from the environment (Wysocki, 2010). This is why the use of tactile
models for representing spatial architectural structures is the best form of providing
information about this type of objects. However, according to the idea of universal design,
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these models do not have to serve only people with disabilities, but also bring benefits to other
users of space, thereby increasing its functionality. Tactile models can therefore be not only a
»carrier of information” for the blind, but also serve as a ,teaching aid” for guides or ordinary
tourists. They can also be a source of knowledge about history and promote the cultural
heritage of the country, especially when they picture old historical structures that are no longer
present in contemporary spaces (Klopotowski, Ktopotowska, 2017). In Cracow was created the
first consistent design study in Poland. The model studies carried out as part of this study can
be used as a starting point for analyses of the accessibility of such facilities.

2. Tourist Trial for the Disabled

Initially, three models were built in Cracow, presenting historical urban layouts of places that
currently have a different composition. These models are located on: Szczepanski Square,
Kleparz Market Square and Wszystkich Swietych Square (Fig. 1). The first two were built in
2008, and another one was added in 2010. The good reception of these space elements
initiated plans to create a tourist trail. It assumed the creation of new tactile models consistent
with each other. The studies existing at that time were not consistent with each other and did
not constitute a compact tourist trail. The route was designed by Prof. Hanna Grabowska-
Patecka, and its implementation took place in 2010 within the Malopolska Regional
Operational Programme (2007-2013). The contractor of the models was a Polish sculptor,
Prof. Karol Badyna (Grabowska-Patecka, 2011).

Figure 1: First three models in Cracow, from the left: Szczepanski Square, Kleparz Market Square,
Wszystkich Swietych square (Photos: M. Ktopotowski, 2016)

The newly created trail has been named ,The Royal Road for the Disabled Tourist” and
consists of 12 tactile models. What is important, all objects are located in the places which are
presented on them. Thanks to this, blind people can visualize in their minds the places they are
currently in while visiting Cracow. The route starts at the Barbakan and ends at Wawel Hill
(Grabowska-Patecka, 2011). With time, the city authorities decided to expand the tourist
offer with another model and in 2018 another model was created — the former hospital and
monastery complex of the Order of the Holy Spirit and the now non-existent Holy Spirit
Church. Currently there are 16 models in Cracow (WEB-1, 2021), presenting (the white dot
marks the models located on the trail, the year of creation is in brackets):

e Szczepanski Square (2008),
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o Kleparz Market Square (2008),

o Wszystkich Swietych Square (2010),

e Barbakan with defensive walls (2010),

e St. Mary's Basilica (2010),

e Jan Matejko House (2010),

o Churches of St. Peter and Paul and St. Andrew (2010),
e Romanesque Window (2010),

o Bishop Erazm Ciotek Palace (2010),

e Town Hall (2010),

e Old Town with Royal Road (2010),

e Cloth Hall (2010),

e Stained glass window Bég Oijciec — Stan siel (2010),

e Monastery of the Conventual Franciscans (2010),

e Wawel Hill (2010),

e Hospital and Monastery Complex of the Order of the Holy Spirit (2018).

3. Analysis and Design Guidelines

Based on the analysis of these realizations, conclusions can be drawn as to how the design of
these objects would be optimal for strictly urbanized downtown spaces saturated with monu-
ments. All models are supplied with short descriptions of the exhibited objects in Braille and in
two language versions: Polish and English (Fig. 2a).

5 <& = o e

Figure 2: Features of tactile models, from the left: a) descriptions in Braille and in two languages, b) model
located away from the pedestrian walkway with free space around. (Photos: M. Ktopotowski, 2016)

Made of black granite, the pedestals are clearly visible in relation to their surroundings, which
is important for the visually impaired. Moreover, they are designed in such a way that they
are accessible for people in wheelchairs. The models are moved away from the main axes of
pedestrian routes, so that they do not constitute the obstacles for pedestrians. Nevertheless,
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there was provided a zone of hardened pavement around the model (fig. 2b.). 80% of the
analyzed objects have a free zone of at least 150 cm around the pedestal, while the remain-
ing 20% have access only from three sides and almost two times narrower belt of paved
surface (about 75 cm). This is a direct result of the location of these mock-ups. Although it does
not significantly limit their functionality, it is recommended to design the access around the
model with a width of at least 150 cm (Rawski, 2017; Klopotowski, Klopotowska, 2018b).

The analyzed models differ both in the elements they represented and in their size. With
regard to the presented elements, the models can be divided into those that present: urban
layout (35% of models), architectural objects (54% of models) and architectural detail (11%
of models) (Fig. 3). The use of such diversity gives blind people the opportunity to get to know
the city on a different scale. As regards the size, however, the models that were made in 2008
were placed on large bases, which makes it difficult to read the information contained in them
(in particular the model in Szczepanski Square). The size of three models is adjusted to the
topography of the area (Wawel, Old Town and Barbakan), while the size of the base, which
was most often repeated (in about 30% of cases), is 100x100 cm. Based on the analyses, such
a size can be considered optimal both for the representation of the illustrated object and for
situating in urban space (including the visibility of the model).

Figure 3: Types of tactile models, from the left: urban layout, architecture, architectural detail.
(Photos: M. Ktopotowski, 2016)

Moreover, analysis of works from other Polish cities (Warsaw, Pabianice) show that there are
also other elements that can improve the quality of designed mock-ups (Starzynska, 2009).
It is worth paying attention to the very location of these objects on the floor. Examples from
Warsaw (Fig. 4a) present a different way of designing the pavement in the immediate area
adjacent to the pedestal. The sensible change in the texture of the pavement in the belt
adjacent to the model constitutes a field of attention for the blind, informing the viewer that he
is right in front of the object and can start to explore it (Klopotowski, Klopotowska, 2018b).
Whereas the example from Pabianice (Fig. 4b) shows how the functionality of such a mock-up
can be increased. By placing a QR code on it, the user can scan such a code with a smart-
phone to access an audio description of its history. In addition, it is possible to connect via this
technology to a page providing information in sign language or one where information is
provided in a simple and concise manner — adapted to the perception capabilities of people
with intellectual impairments.
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(Photos: M. Ktopotowski, 2016 & 2018)
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Zielone przystanki poczqwszy od | dekady XXI wieku wpisujq si¢ coraz intensywniej w krajobraz
wspoétczesnych miast. Ich realizacja podyktowana jest wieloma wzgledami:

e -realizacjq polityki zrownowazonego rozwoju

e -rozwijaniem idei smart city

e -ksztaltowaniem krajobrazu miasta oraz promowaniem jego wizerunku

e -prowadzeniem dziatan prospotecznych: edukacyjnych, kulturotwérczych, aktywizujgcych.
Zielone przystanki wplywajq korzystnie na redukcje miejskiej wyspy ciepta, ograniczenie pytow i CO2
w powietrzu, produkcje Oz, retencjonowanie wody opadowej, poprawe mikroklimatu w obszarze
przystanku, poprawe standardu mieszkania w miescie, korzystnie na psychike ludzkq, aktywizacje
i integracje spotecznq.
Z tych wzgledow zielone przystanki winny by¢ stosowane, jako element rozwoju transportu pub-
licznego w miescie.

Stowa kluczowe: zielone przystanki, zrownowazony rozwdéj, krajobraz miasta, zielone dachy

Co to sq zielone przystanki? — sq to wiaty przystankowe wyposazone w elementy zieleni takie
jak zielony dach, zielona sciana, pergole z pngczami, nasadzenia w donicach i w gruncie
wokot wiaty. Rodliny mozna znalezé na tych przystankach we wszystkich lub niektérych
z wymienionych miejsc. Bardziej precyzyjnq definicie zielonego przystanku autobusowego,
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odpowiadajgcego potrzebom Srodowiska miejskiego, opracowano w artykule poswieconym
przeciwdziataniu zmianom klimatu w miastach. Katalog rozwiqzan miejsko-przyrodniczych
wydany przez Instytut Ekologiczny i Fundacje Sendzimira:

»Zielone przystanki (ang. green bus stops) fo innowacyjne rozwiqzanie z zakresu miejskiej mate|
architektury, ktére spefnia wiele funkcji. Oprécz tego, zZe oferuje zadaszenie i miejsca siedzqce
dla oczekujqcych pasazerdw, zatrzymuje wode deszczowq i zapewnia dodatkowq zielonq prze-
strzef dla ludzi i przyrody. Refencja deszczéwki jest realizowana na kilka sposobdw. Kazdy
przystanek autobusowy jest pokryty zielonym dachem, na ktérym woda jest odparowywana
i pobierana przez rosliny. Taki dach zatrzymuje do 90% wody deszczowej opadajqgcej na jego
powierzchnie. W okresach suszy woda jest wykorzystywana przez rosliny, a takze odparowuje,
tworzqc miejsce na kolejny opad. Nadmiar wody z dachu jest zatrzymywany w wegetatywne|
skrzyni retencyjno-infiltracyjnej, zamontowanej z tylu przystanku. Kierowany jest do niej réwniez
splyw powierzchniowy z chodnika otaczajqcego przystanek. W skrzyni zasadzone sq roéliny pnqce,
ktére tworzq zielonq sciane, stanowiqceq tyt przystanku. Ewentualny nadmiar wody ze skrzyni jest
kierowany na pobliskie tereny zieleni lub do strefy korzeniowe| drzew rosnqcych nieopodal. Zielo-
ne przystanki przyczyniajq sie do zmniejszenia ryzyka lokalnych powodzi i przeciqzer kanalizacji
deszczowej oraz ograniczania miejskiej wyspy ciepta. Wspierajq takze lokalng réznorodnosé
biologicznq, tworzqc minisiedliska dla owaddw i ptakéw. Ograniczajq réwniez skutki zderzen
ptakéw ze szklem w poréwnaniu z tradycyjnymi przystankami autobusowym.” (E. lwaszuk i inni,

2019, s. 28)

W  rozdziale przeanalizowano zagadnienie budowy zielonych przystankéw w polskich
miastach skonfrontowane z realizacjami ze $wiata. Przebadano wplyw na zazielenianie miast
(zréwnowazony rozwéj, poprawe warunkdéw Srodowiska w miescie, poszerzanie strefy zieleni),
na ksztattowanie krajobrazu miast oraz aktywnos¢ spoteczng zwiqzang z powstawaniem
przystankéw (aktywnosé edukacyijng, socjalng, spotecznq). Przeanalizowano takze koszty oraz
zrédia finansowania budowy zielonych przystankéw w Polsce w latach 2017-2021.

1. ldea Zielonych Przystankdw autobusowych w Miastach

Od poczqtku XXI wieku idea zielonych przystankéw staje sie coraz bardziej atrakcyjna dla
wielu miast. Przyktady realizacji mozemy znalezé zaréwno w Europie jak i na innych konty-
nentach. Zielone przystanki sq elementem polityki zréwnowazonego rozwoju miast, wykorzy-
stywane sq do realizacji idei smart city, wptywajq na ksztattowanie krajobrazu miasta
i promocji jego wizerunkuy, stajq sie takze przyczynkiem do realizacji edukacji proekologicznej
i dziatan spotecznych.

Realizacja zielonych inwestycji jest prowadzona w skali od jednego obiektu do nawet kilkuset
przystankédw w miescie. Jest to najczesciej uzasadnione politykq zréwnowazonego rozwoju
miasta oraz mozliwosciami pozyskania Zrédet finansowania inwestycji.

1.1. Zrownowazony rozwéj miast (zazielenianie)
Miasto Utrecht przyjeto polityke rozwoju zréwnowazonego zwracajqc szczegdlng uwage na

dbatosé o srodowisko. Jednym z dziatan szerokiego programu byla budowa systemu 316
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zielonych przystankéw komunikacji miejskiej. Pierwszy z nich powstat w kwietniu 2019 roku.
Zielone dachy przystankéw pokryte rozchodnikami zostaty zatozone w trosce o srodowisko
dla owaddéw zapylajgcych takich jak pszczoty i trzmiele. Z tego powodu nazwano je nawet
»Przystanki Przyjazne dla Pszczét” (Bee-Friendly Bus Stops) (Rys. 1) (WEB-1). Przystanki
o$wietlane zostaty oprawami w technologii LED, w 96 sposréd nich wykorzystano energie
pozyskanq z paneli fotowoltaicznych. Zieler na przystankach wzbogaca bioréznorodnoéé
miasta, pomaga wychwytywaé pyt z powietrza oraz poprawia retencie wody deszczowe.
Pracownicy zajmujqcy sie pielegnacijq zielonych dachéw poruszajq sie pojazdami z napedem
elektrycznym. Docelowo wszystkie autobusy transportu miejskiego Utrechtu maijq zostac
wymienione na elektryczne do konca 2028 roku. Wszystkie te dziatania majgq na celu
ograniczenie zanieczyszczenia $rodowiska naturalnego miasta (WEB-2). (WEB-18, WEB-19,
WEB-20 — Domaszuk). Jak dotqd Utrecht jest pionierem w budowie zielonych przystankéw
w tak duzej liczbie. Nadrzednym celem miasta jest stac¢ sie miastem cyrkularnym do konca
2050 roku (WEB-2).

Rys. 1 2: Utrecht - zielony przystanek przyjazny pszczotom (zrédto: WEB-2), Barcelona - autobus
z zielonym dachem. Castel Montegri (zrédto: WEB-3)

W 2017 roku Burmistrz Madrytu Manuela Carmena zaprezentowata 6 projektéw majqcych
na celu pomoc w ochronie jakosci powietrza w miescie. Jednym z projektéw byto zaktadanie
matych ogrodéw na dachach autobuséw komunikacji miejskie] oraz wiat przystankowych.
Zielone pojazdy miaty kursowaé na trasach linii nr 17 i 35, dodatkowo zielone dachy miaty
zostaé zatozone na 130 przystankach. Pomystodawcq projektu byt Jose Antonio Antona.
Trawa i rosliny miaty by¢ umieszczane w nieprzeciekajgcych, metalowych i wykonanych
z odnawialnych materiatéw ,siedziskach”, odpornych na wstrzqsy wynikajgce z jazdy auto-
busu. Koszt ,,zazielenienia” jednego autobusu byt oszacowany na 2,5 tys. Euro, a jednej wiaty
przystankowej — 1 tys. Euro. Projekty to efekt kampanii miasta prowadzonej wraz Cotec —
organizacjq zajmujgcq sie ochronq srodowiska, przypominajgcq nieco budzet obywatelski
(WEB-4).

Pojedyncze autobusy z zielonymi dachami jezdzity w Hiszpanii juz weczesniej, np. autobus firmy
PhytoKinetic wozqcy turystdw na camping Castell Montgri z Barcelony. Wedlug informacji pro-
ducenta $redni dach autobusu to ok. 15 m2, na ktérym 1 m2 zieleni pochtania ok. 25 kg CO2
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rocznie i wplywa na obnizenie temperatury wewnqtrz autobusu o 4,5°C. W pierwszych auto-
busach z zielonymi dachami baze ogrodu stanowit hydroponiczny, gruby na 7 ecm dywanik
umieszczony na zelaznym stelazu, z matymi sukulentami, krzewami i paprociami. Autorem tej
koncepcji byt architekt krajobrazu Marc Grafién (PhytoKinetic). (WEB-3)

Koncepcja zielonych dachéw na autobusach jest poddawana takze krytyce zwiqgzanej ze
zwiekszeniem zuzycia paliwa wynikajgcym ze zwiekszenia masy dachu autobusu (WEB-5).

Idea zazieleniania miasta poprzez stosowanie zielonych dachéw w wiatach przystankowych
zostata wykorzystana w réznych miastach europeijskich.

W Paryzu (Francja) juz w 2015 roku podjeto decyzje o przebudowie 2000 przystankéw
zgodnie z ideq smart city. W ramach tego dziatania 50 przystankéw miato byé wyposazo-
nych takze w zielone dachy (WEB-6) (Rys. 3) Biuro projektowe ,Aurel design urbain” zapro-
jektowato dach przystanku jako przywotanie liscia klonu, aby przypomniec stynne stacie metra
zaprojektowane przez Hectora Guimarda. (WEB-7)

W Sheffield w Wielkiej Brytanii planowano pokrycie wszystkich wiat przystankowych zielony-
mi dachami do 2018 roku (WEB-8) (Rys. 4).

W 2020 roku w Bonn (Niemcy) w siedmiu lokalizacjach zatozono przystanki Bee-Friendly
z zielonymi dachami realizujqc polityke zréwnowazonego rozwoju miasta oraz idee smart city.
Na 2021 rok zaplanowano wykonanie kolejnych dwéch wiat (WEB-9) (Rys. 5).

@

Rys. 3, 4 i 5: Paryz 2015 (Francja) (zrédto: WEB-10); Scheffield 2018 (Wielka Brytania)
(zrédto: WEB-8); Bonn 2020 (Niemcy)

Ekologizacja wiat przystankowych jest przyktadem wdrazania w zycie miasta zasad zréwno-

wdadzonego rozwoju.

1.2. Krajobraz miasta

Zielone przystanki wptywaijq na ksztattowanie krajobrazu miasta. Sq traktowane jako wyrdz-
niki — akcenty wytaniajgce sie z miejskiego krajobrazu. Stosunkowo liczne, pojedyncze przy-
ktady mozemy znalezé w rdznych lokalizacjach na $wiecie. Charakteryzujq sie one pewnq
spektakularnoiciq formy, zaskakujqcej, zwracajgcej na siebie uwage w lokalnej skali krajo-
brazu miasta, np. Austin, 2012 (USA), Kuala Lumpur (Malezja), Nantes (Francja) (Rys. 6-8).
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Rys. 6,7 i 8: Austin2012 (USA) (zrédto: WEB-11); Kuala Lumpur (Malezja) (WEB-12);
Nantes (Francja) (zrédto: WEB-13)

Bywa, ze zielone przystanki zyskujq znaczenie landmarku — symbolu miejsca, pozwalajgcego
na identyfikacie w przestrzeni miasta. Stajq sie wédwczas znakiem rozpoznawalnym owej
przestrzeni. Taki przystanek zostat zatozony juz w 2009 roku w Eindhoven (Holandia). Jego
futurystyczna konstrukcyjno-zywa forma konweniowata z pierzejq ulicy utworzonq przez
fasade centrum handlowego. Zastosowany zielony dach i $ciany stanowity atrakcyjng oprawe
dla funkcjonalnego programu przystanku. Przystanek éw byt jednym z pierwszych szeroko
rozpoznawalnych tego rodzaju realizacji na $wiecie (Rys. 9) (WEB-14).

Mozna spotkaé zielone przystanki, w ktérych technologia zielonych dachéw zostata wykorzy-

stana, aby wpisaé je w krajobraz, np. Vianden (Luksemburg) (Rys. 10). Konstrukcja wiaty wraz
z roslinami sprawia wrazenie naturalnej kontynuacji zieleni krajobrazu.

Rys. 9 i 10: Eindhoven 2009 (Holandia) (zrédto: WEB-14); Vianden (Luksemburg) (zrédto: WEB-15)

1.3. Edukacja ekologiczna, dziatania spoteczne

Zielone przystanki staty sie takze przestrzeniq edukacji ekologicznej, promocji kultury czy
aktywizacji spotecznei.

W Paryzu w okolicach Parku Tiuleries i Musee d’Orsey w 2015 roku zatozonych zostato 8 wiat

z zielonym dachem. Zasadzone na dachu roéliny lecznicze zostaty zaprezentowane i opisane
na tablicah informacyjnych umieszczonych pod wiatq (Rys. 11) (WEB-16).
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i B X !
Rys. 11,12 i 13: Paryz, Musee d'Orsay 2015 (Francja); (zrédto: WEB-16); Singapur 2016
(zrédto: WEB-17); Boston (USA) (zrédto: WEB-18)

W 2016 roku w Singapurze powstat koncepcyiny przystanek autobusowy z zielonym dachem.
Wyijqtkowoéé¢ tego rozwiqzania polega na szerokim programie funkcjonalnym wywodzqgcym
sie z idei, ze przystanek jest przestrzeniq spotecznq, w ktérej spedza sie czas. Przystanek
autobusowy wyposazony zostat w bezptatne WiFi, punkty tadowania urzgdzen mobilnych,
interaktywne inteligentne tablice dostarczajqce ciekawych tresci i ustug (rozktad jazdy auto-
buséw, pobieranie e-ksigzek, planowanie podrézy), zielony dach, parking rowerowy, punkt
wymiany ksigzek oraz hustawke. Na tylnym panelu przystanku mozna oglgdaé prace
miejscowego artysty ilustratora Lee Xin Li. Ponadto przystanek jest zabezpieczony poprzez
stupki i odpowiednie oznakowanie. W razie wypadku samochodowego stupki mogq zniwelo-
waé uderzenie i ochronié pasazeréw oczekujgcych na przystanku (Rys. 12) (WEB-17).

W Bostonie (USA) budowe zielonych przystankéw odpowiadajgcych na potrzeby klimatyczne
miasta powigzano dodatkowo z dziataniami prospotecznymi. Zielone dachy zasadzita
miodziez z YouthBuild Boston i Hyde Park Green Team. Grupa oséb odpowiedzialnych za
przystanki zostata przeszkolona w zakresie dalszego utrzymania dachdw. YouthBuild Boston
zatozono w 1990 roku, aby zapewni¢ mlodym ludziom kwalifikacje niezbedne do wejicia
w zycie zawodowe w branzy budowlanej. Cele organizacji spotecznej sq realizowane w taki
sposdb, ze mtodziez z Bostonu nabywa niezbedne umiejetnosci spoteczne, zawodowe, akade-
mickie i zyciowe, konieczne do samowystarczalnosci i odpowiedzialnoéci sgsiedzkiej (Rys. 13)
(WEB-19).

2. Polska

2.1. Rozwiqzania indywidualne / inicjatorzy— Siemiatycze i S'Iqsk

W 2017 roku w Siemiatyczach zostaty wybudowane dwa zielone przystanki. Wyjqgtkowa
forma tych przystankéw stata sie szybko wyréznikiem krajobrazu miasta i jego rozpozna-
walnym symbolem (Rys. 14). Inicjatorem catego dziatania byt burmistrz miasta Piotr Siniako-
wicz, natomiast projektantem architekt Anna Konopko-Gérska (Pracownia Projektowa SPIECIE).
Przystanki wybudowano przy placu Jana Pawta Il = dawnym rynku a obecnie gtéwnym placu
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i wezle komunikacyjnym miasta. Drewniana konstrukcja zostata uzupetniona zielonym dachem
i zielonq skosnq scianq. Zielen wymieniana jest tam sezonowo. Ekologiczna wiata uzupetniona
jest planszq dydaktycznqg z informacjami na temat zyjgcych przystankéw i korzysci ptyngcych
z zieleni w mieécie (podobnie jak zielony przystanek z 2015 roku zrealizowany w Paryzu
przy Musee d’Orsay). Do o$wietlenia wykorzystano oprawy w technologii LED (Rys. 15).

Dziatania zwigzane z budowq zielonych przystankéw w Siemiatyczach miaty istotny wpltyw na
skale Polski. Z jednej strony miasto stato sie rozpoznawalne, z drugiej zas zostat zainicjowany
proces budowania zielonych przystankéw w catej Polsce. Rozszerzajgc koncepcje promocji
Siemiatycz ich burmistrz zaproponowat wybudowanie analogicznego zielonego przystanku na
ul. Siemiatyckiej (nazwa ulicy pochodzi od nazwy miasta Siemiatycze) w Warszawie (stolica
Polski).

O prekursorskim znaczeniu siemiatyckich, zielonych przystankéw $wiadczy fakt, iz znalazly sie
one w gronie finalistéw IX edycji konkursu ,Zycie w Architekturze” w 2020 roku, w kategorii
»Najlepszy Obiekt dla Klimatu w Polsce w latach 2015-2019”. Grupa 49 finalistéw zostata
wyloniona z poéréd 459 realizacji zgtoszonych do konkursu.

Rys. 14 i 15: Siemiatycze (Polska) zielone przystanki (D. Gawryluk, 2018)

Zielen zwiqzana z obiektami transportu publicznego stata sie symbolem i materiq dziatan
promujqcyinych i edukacyjnych dotyczqcych ochrony srodowiska w miescie. W pazdzierniku
2018 roku po Slgsku w Polsce jezdzit tramwaj antysmogowy. Wewngtrz tramwaiju zywe
roéliny byly podwieszone do sufitu, emitowano odgtosy lasu i informacje o zagrozeniach, jakie
niesie smog (Rys.16). Pasazerowie byli informowani jokie dziatania prowadzq do ogranicze-
nia emisji zanieczyszczen powietrza. Wyjqtkowy tramwaj jezdzit w Katowicach, Chorzowie,
Swietochtowicach, Bytomiu, Rudzie Slgskiej, Zabrzu, Gliwicach, Sosnowcu i Bedzinie. Wyda-
rzenie zostato przeprowadzone z inicjatywy Urzedu Marszatkowskiegow wojewddztwa $lg-
skiego.
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Rys. 16: Slgsk (Polska) zielony tramwaj, po lewej wicemarszatek wojewédztwa lgskiego Michat
Gramatyka (zrédto: Radostaw Kazmierczak, WEB-20)

2.2. Blekitno-Zielone przystanki w krajobrazie miasta — Radom, Bialystok, Wloctawek,
Brwinow

W 2015 roku Radom rozpoczqt realizacje projektu Europejskiego LIFE_RADOMKLIMA_PL
»Adaptacia do zmian klimatu poprzez zréwnowazonq gospodarke wodng w przestrzeni
miejskiej Radomia”, wspétfinansowany przez Unie Europejskq w ramach Programu LIFE oraz
Narodowego Funduszu Ochrony Srodowiska i Gospodarki Wodnej (LIFE14CCA/PL/000101).
Projekt realizowany jest przez Gmine Radom we wspdtpracy z Wodociggami miejskimi
w Radomiu, Uniwersytetem tdédzkim oraz firmq FPP Enviro. Rezultatem tej wspdlpracy byto
miedzy innymi opracowanie prototypu zielonego przystanku, jako elementu btekitno-zielonej
infrastruktury miasta. Koncepcjq, projektem i opracowaniem prototypu, jego testowaniem,
wdrozeniem i dalszym monitorowaniem byta firma FPP Enviro.

Btekitno-Zielony przystanek realizowany w Radomiu to innowacyjna, wielofunkcyjna miejska
mata architektura. Oprécz tego, ze jest schronieniem dla pasazerédw oczekujgcych na kolejne
potqczenie, zatrzymuje wode deszczowq i zapewnia dodatkowq zielonq przestrzen w zamk-
nietych obszarach miasta. Woda deszczowa jest zatrzymywana na kilka sposobdéw. Kazdy
przystanek pokryty jest roslinnym zielonym dachem z warstwq zatrzymujgcq wode, ktéra
zatrzymuje do 90% opaddéw. Podczas suchej pogody woda jest wykorzystywana przez
rosliny i odparowywana, tagodzqc wysokie temperatury i zwiekszajgc wilgotnosé. Nadmiar
wody podczas obfitych opaddéw, a takze sptywy deszczowe z okolicznego chodnika, sq
zatrzymywane w porosénietej roslinnosciq skrzynce retencyjno-infiltracyjnej. Znajdujq sie w niej
rosliny pngce, ktére rosnq z tylu konstrukcji przystanku autobusowego. Nadmiar wody ze
skrzynki kierowany jest nastepnie na pobliski teren zielony. Niebiesko-zielony przystanek
autobusowy moze poméc zminimalizowaé lokalne powodzie, przecigzenia kanalizacji deszczo-
wej i miejskq wyspe ciepta. Wspiera réwniez lokalng bioréznorodnosé bardziej niz tradycyijne
przystanki autobusowe, zapewniajqc ,minisiedliska” dla owadéw i utatwienia dla ptakéw
poprzez ograniczenie ich kolizji ze szktem.
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W 2018 roku w Radomiu przy ul. Andrzeja Struga (Placu Jagiellonskim), powstaty pierwsze
2 niebiesko-zielone przystanki (Rys. 17). Lokalizacje zielonych wiat wytypowano ze wzgledu
na szczegodlnie wysokq temperature nagrzewania sie przestrzeni w okresie lata, duzq liczbe
oséb korzystajgcych z terenu oraz planowang rewitalizacje obszaru (WEB-21).

Rys. 17: Radom (Polska) (Robert Filipczuk, FPP Enviro)

Po sukcesie zielonego przystanku, przy ul. Limanowskiej (skrzyzowanie z ul. Watowq) i ul. To-
runskiej (skrzyzowanie z ul. Wierzbickq) w 2021 r. sfinansowanych z Budzetu Obywatelskiego.
Weczesniejsza konstrukcja przystanku zostata dodatkowo wzbogacona innymi proekologicz-
nymi technologiami, takimi jok panel fotowoltaiczny i turbina witrazowa o$wietlajgca wiate
i wyswietlacz. Wokét przystanku posadzono tez wiecej zieleni (WEB-22).

Kolejne zielone przystanki w Radomiu zostaty zrealizowane przy ul. Limanowskiej (skrzyzo-
wanie z ul. Watowq) oraz ul. Torunskiej (skrzyzowanie z ul. Wierzbickq) w roku 2019 dzigki
wykorzystaniu $srodkéw Budzetu Obywatelskiego. Wezesniejsza konstrukcja przystanku zostata
wzbogacona o kolejne rozwiqzania proekologiczne takie jak stup z panelem fotowoltaicznym
i z turbing witrowq w celu oswietlenia wiaty, czy wieksza ilos¢ zieleni nasadzonej wokot
przystanku. Wprowadzono takze rozwigzania poprawidjqce bezpieczenstwo dostepu do
autobuséw (odsuniecie od kraweznika), czytelno$é tablic informacyjnych oraz rozwiqzania
polegajgce na rozmieszczeniv pngczy przy co drugiej tafli szkla w celu zapewnienia lepszego
dostepu dla ekip technicznych i sprzqtajacych (WEB-22).

W 2019 roku w Biatymstoku zostata powielona przez firme FPP Enviro technologia btekitno-
zielonych przystankéw. Zrealizowano wéwczas pierwsze 3 zielone przystanki. Byta to inicja-
tywa wpisujaca sie w projekt pt. ,Miejski Plan Adaptacji do zmian klimatu”. Celem dziatania
byta budowa obiektéw zmniejszajqgcych miejskq wyspe ciepta oraz wprowadzenie zieleni do
obszaréw miasta, w ktérych jej szczegdlnie brakowato (WEB-24). W 2021 r. w Biatymstoku

zrealizowano kolejnych osiem przystankéw, finansowanych z Budzetu Obywatelskiego (WEB-
24).

Cechy wiat przystankowych zrealizowanych w Biatymstoku przez firme FPP Enviro to: este-
tyczny wyglqd, poprawa komfortu oczekiwania na autobusy poprzez zacienianie w upalne
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dni i obnizanie temperatury pod wiatq o $rednio 7°C, podwyzszanie wilgotnoéci powietrza
w poblizu przystanku, 10 m?2 zieleni, ktéra produkuje rocznie ok. 10 kg Oz, zatrzymuje takze
pyly na swojej powierzchni wplywajgc na oczyszczanie powietrzea, zatrzymywanie ok. 90%
wéd deszczowych (5000-6000 | rocznie). Cechq charakterystyczng wiat sq tukowate dachy
pokryte rozchodnikami, po azurowych scianach bocznych pnq sie bluszcze, a wokét wiaty
umieszczone sq donice z dodatkowq roslinnosciq (bylinami). Konstrukcja przystankéw moze
zawieraé dodatkowe, podziemne zbiorniki retencjonujgce wode opadowq. Zastosowane jest
enegrooszczedne o$wietlenie w technologii LED).

i
b e
4

e Bl

20 (2020) 21 (2020)

Rys. 18-21: Biatystok (Polska) zielony przystanek przy Placu NZS
(18 - Robert Filipczuk, FPP Enviro, 2019; 1921 - Dorota Gawryluk, 2019-2020)

Projekt Zielonych Przystankéw w Biatymstoku zostat wyrézniony Ekolaurem PIE w kategorii
Ekoprodukt, zielone technologie w 19. Edycji Konkursu Ekolaury Polskiej Izby Ekologii za rok
2020. (WEB-23) Biatostocka realizacja otrzymata takze nagrode publicznosci 12. Edyciji
Plebiscytu Polska Architektura XXL 2019 w kategorii Polski Krajobraz — przestrzen publiczna
(WEB-25).

Przystanki zlokalizowane w centrum miasta przy Placu Niezaleznego Zrzeszenia Studentéw
(Rys.18-21) oraz ul. Patacowej (lokalizacji wskazanej przez Biatostoczan w ankiecie specjalnie
do tego celu opracowanej przez wtadze miejskie) przypadty do gustu mieszkaricom miasta.
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Ich aprobata dla tego rodzaju rozwiqzan znalazta odzwierciedlenie w wynikach konkursu na
realizacje projektéw z Budzetu Obywatelskiego w Biatymstoku w 2021 roku. Ze $rodkéw
ww. budzetu we wrzeéniu 2021 realizowanych byto 8 kolejnych zielonych wiat (WEB-26). Ich
budowq ponownie zajmowata sie firma FPP Enviro, ktérej realizacje z 2019 roku sprawdzity
sie w biatostockim klimacie i korzystnie wpisaty sie w krajobraz miasta. Kolejne przystanki
powstaty w lokalizacjach w centrum miasta jak réwniez duzych osiedlach Biategostoku (1)
Przystanek nr 162 — Konstytucji 3-go Maja/Studzienna, 2) Przystanek nr 288 — Piastowska/
Kosciét, 3) Przystanek nr 301 — Pitsudskiego/ Plac Niepodlegtoéci im. R. Dmowskiego,
4) Przystanek nr 459 — Swobodna/Wysoki Stoczek, 5) Przystanek nr 345 — Popietuszki/
Kosciot Sw. Jadwigi, 6) Przystanek nr 224 — Kopernika/Prezydenta R. Kaczorowskiego,
7) Przystanek nr 535 — Wiejska/Pogodna (WEB-26).

Nalezy nadmienié, ze formuta Budzetu Obywatelskiego realizowana jest corocznie w szeregu
polskich miast, w Biatymstoku od 2013 roku. Polega ona na aktywnym udziale mieszkancéw
w gospodarowniu wyznaczonq pulqg sSrodkéw miejskich. Mieszkancy zgtaszajq swoje projekty
a nastepnie poddawane sq one gtosowaniu spotecznosci miejskiej. Wybrane w ten sposéb
inicjatywy sq nastepnie realizowane pod nadzorem Urzedu Miasta.

Zielone przystanki firmy FPP Enviro zostaty zaprezentowane w poradniku ,,Blekitno-zielona
infrastruktura dla fagodzenia zmian klimatu w miastach — katalog techniczny” (“Addressing
Climate Change in Cities — Catalogue of Urban Nature-based Solutions”) wydanym przez
Fundacje Sendzimira (E. lwaszuk i inni, 2019). Poradnik éw powstat w ramach projektu “Clima-
te NBS Polska” wspieranego przez Europejskq Inicjatywe Klimatyczng (EUKI) Ministerstwa
Srodowiska Republiki Federalnej Niemiec (E. Iwaszuk i inni, 2019).

Rys. 22: Zielony przystanek w miescie Wloctawek - w dniu zakoriczenia realizaciji
(Robert Filipczuk, FPP Enviro, 2020)
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Rys. 23: Zielony przystanek w miescie Brwinédw - w dniu zakofczenia realizaciji
(Robert Filipczuk, FPP Enviro, 2020)

Firma FPP Enviro zrealizowata zielone przystanki wg swojego projektu takze w innych polskich
miastach w 2020 roku: 4 przystanki w gminie Brwindw (2020) (Rys. 23) i 1 we Wioctawku
(2020) (Rys. 22) Warto dodaé, ze zastosowano tu réwniez panele fotowoltaiczne, ktére
wykorzystujq odnawialne zrédta energii. W 2021 roku, w oparciu o opracowangq technologie,
FPP Enviro zaprojektowato i zbudowalo dwa Bfekitnoo-Zielone Wiaty Rowerowe, ktére
zostaty wdrozone w Radomiu w ramach projektu LIFE_RADOMKLIMA_PL (Rys. 24).

Wiecej informacji technicznych o niebiesko-zielonych przystankach autobusowych mozna zna-
lezé pod adresem: WEB-23.

Rys. 24: Zielona wiata dla roweréw w mieécie Radom - miesigc po zakohczeniu realizaciji
(Robert Filipczuk, FPP Enviro, 2021)
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2.3. Zazielenianie / Smart city ekologicznie — Warszawa i Poznan

Od 2020 roku przystanki z zielonymi dachami rozchodnikowymi budowane sq w Warszawie.
Pierwszy z nich, joko testowy, zostat zbudowany w sierpniv 2020 na Zoliborzu, w ramach
realizacji strategii smart city. Sprawdzano odpornosé rozchodnikédw na warunki klimatyczne
panujqgce w Warszawie takie jok zréznicowane temperatury od niskich minusowych zimq do
wysokich dodatnich latem, deszcz, $nieg. Itp. Rozchodniki sprawdzity sie w klimacie miejskim,
zachowaty estetyczny wyglgd. Ponadto nie wymagaty zadnych zabiegéw pielegnacyjnych
w postaci podlewania czy nawozenia, co wptyneto korzystnie na ograniczenie kosztéw ich
pielegnacji. Ustalono, ze rozchodniki obnizajq zapylenie powietrza o 15-20% oraz pochta-
niajq rocznie 7,3 kg COa. Dachy rozchodnikowe obnizajq w upalne dni temperature o 3-5°C
w przestrzeni ponizej wiaty, retencjonujq takze do 150 | wody deszczowej kazda. Poza tym
kwitngce rozchodniki stuzq takze owadom zapylajgcym (WEB-27) W sierpniv 2021 zatozono
kolejnych 18 wiat przystankowych, planowana jest realizacja nastepnych (WEB-28).

Docelowo w Warszawie, podobnie jak to miato miejsce w Utrechcie, planowane sq 192 zielo-
ne przystanki. Realizacjq zielonych przystankéw w Warszawie zajmuje sie firma AMS (opera-
tor wiat przystankowych) w porozumieniu z warszawskim Zarzqdem Transportu Miejskiego.
Przystanki firmy AMS charakteryzujq sie obecnosciq zieleni w postaci rozchodnikéw jedynie na
ptaskich dachach (WEB-29). Rozwiqzanie to jest funkcjonalnie analogiczne do zastosowanego
w Utrechcie).

Rys. 25 i 26: Warszawa (Polska), Poznan (Polska)wiata z zielonym dachem (zrédto: WEB-30, WEB-31)

W 2020 roku 8 wiat przystankowych pokrytych rozchodnikiem wybudowano takze w Pozna-
niv. Zostaty one rozmieszczone w czterech lokalizacjach centrum miasta (Plac Bernardynski,
Rynek tazarski, przystanek HCP i Mate Garbary). Zostaly wybudowane dzieki ekologicznej
inicjatywie APS (operator wiat przystankowych) i grupy MPT w Poznaniu (Miejskie Przedsie-
biorstwo Transportu w Poznaniu). Eko-wiaty z dachami rozchodnikowymi o pow. 9 m2 potrafiq
magazynowaé do 90l wody, spehiajq kryteria charakterystyczne dla warszawskich wiat:
obnizajq temperature pod dachem w upalne dni o 3-5°C, ograniczajq zapylenie powietrza
ok. 15-20% w okolicy przystanku oraz absorbujq rocznie ok. 7,3 kg CO2 (WEB-32).

Zielone wiaty przystankowe stanowiq wazny element infrastruktury miejskiej typu ,,nature-
based solution”. Wspieraijq trzy podstawowe filary zréwnowazonego rozwoju miasta (ekolo-
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giczny, ekonomiczny i spoteczny) (WEB-33). Analogiczne rozwiqzanie AMS zastosowat takze
na wiatach przystankowych w Krakowie (WEB-32).

2.4. Poszerzenie zielonej strefy przystankowej — Krakéw, Wroctaw

Forma przestrzenna zielonych przystankéw jest rozwijana. Zielen poza dachami i Scianami
umieszczana jest takze wokdt przystankéw. Realizacje z Krakowa (Rys. 27) wskazujq rozwiq-
zania praktyczne dla miast o szczegdlnie zanieczyszczonym powietrzu. Wiaty przystankowe
zostaty rozbudowane o kolejne pergole oraz otoczone tawkami z zielonymi donicami.
Rozwigzanie to pozwala na wprowadzenie zielni w przestrzenie miasta szczegdlnie narazone
na zanieczyszczenie powietrza.

Krakowskie zielone przystanki zrealizowano w 2018 w ramach porozumienia pomiedzy
Zarzgdem Infrastruktury Komunalnej i Transportu, Zarzgdem Zieleni oraz firmg AMS — pomy-
stodawcq rozwigzan. Wykonano przystanki w lokalizacjach: Teatr Ludowy, Centrum Kongre-
sowe ICE, Rondo Grzegérzeckie oraz Akademia Gérniczo-Hutnicza AGH/UR (WEB-32). Zielen
otaczajqca przystanki stanowi naturalng ostone antysmogowdq. Rozwiqzanie to przypadio do
gustu mieszkancom miasta. Pozytywnie zostato ocenione takze przez srodowisko ekspertow.
Pilotazowy projekt ,Zielone przystanki” w Krakowie uzyskat Srebro w konkursie Innovation
2019 (WEB-32).

Rys. 27: Krakéw (Polska) zrédto: (WEB-34)

Podobnie jok w Krakowie, réwniez we Wroctawiu zastosowano rozwiqzanie poszerzonej
o dodatkowq zielen powierzchni przystankéw. Tym razem zastosowano powiekszone donice
tgczone z tawkami. Przystanek zrealizowano w 2020 roku przy ul. Kazimierza Wielkiego
(obwodnicy Starego Miasta) (WEB-35). Koszty inwestycji (250 tys. zt) zostaly pokryte z wro-
claskiego Budzetu Obywatelksiego. Projekt przystanku wykonata firma IKROPKA (WEB-36).
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Podobnie jak we wczesniej wymienionych miastach, realizacja zielonego przystanku spotkata
sie z pozytywnym odzewem wsréd mieszkancéw miasta. Z tego powodu zostaty ustalone
kolejne lokalizacje realizacji zielonych przystankéw przy Placu Wréblewskiego, Kosciuszki,
Placu Zgody, Na Niskich tgkach, Krakowska oraz Dworcowq (WEB-35) Podkreslano, ze dobér
roslin zostat przeprowadzony tak, aby byty one odporne na susze, zasolenie i zanieczysz-
czenie. Wielogatunkowe nasadzenia w donicach zaplanowano tak aby byty atrakcyjne przez
jok nadiuzszq cze$é roku (WEB-37). Wielopniowe krzewy stanowiq osnowe kompozycji zieleni
uzupetnionej bylinami i frawami. Tyt przegrody ostoniq pngcza (powoijnik Paul Farges, powoj-
nik Rooguchi, bluszcz pospolity, winobluszcz pieciolistkowy Troki). Docelowo wysokos¢ zielonej
przegrody wraz z donicq ma siegaé 5-6 metréw (Rys. 28 i 29).

Rys. 28 i 29: Wroctaw (Polska): zielony przystanek przy ul. Kazimierz Wielkiego
(zrédto: WEB-36; WEB-37)

Rys. 30 i 31: Zielona Géra (Polska): zielona éciana, przestrzen wokét przystanku
(2rédto: WEB-38, autor N. Dyjas-Szatkowska)
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W Zielonej Gérze 2 przystanki (ul. Wojska Polskiego i Elzbietanki) ze wzgledu na niewielkq
dostepnq powierzchnie chodnika zostalty wyposazone w zielone $ciany z automatycznym
systemem nawadniajgcym. W pionowej scianie posadzone zostaty bergenie, irgi, turzyce
morowe, zurawki, trzmieliny oraz bluszcz. ,,Zielone przystanki stajq sie oazami zieleni w Srodku
miasta” (WEB-38) (Rys. 30 i 31). Zazieleniana jest takze przestrzen wokét przystankéw (Rys.
31).

Koszty realizacji pierwszych przystankéw (243 tys. zi) pokryto z Budzetu Obywatelskiego
miasta na 2019 rok (WEB-39). W zwiqzku z aprobatq mieszkancéw dla idei zielonych przy-
stankéw kolejne wiaty bedq zazieleniane w 2021 roku. Nastepne przystanki majq byé finan-
sowane ze zrédet zewnetrzych pozyskiwanych dzieki wpisaniu zielonych przystankéw do
miejskich programéw zwiqzanych z ekologiq i elektromobilnosciq (WEB-38).

2.5. Analiza kosztéw budowy zielonych przystankéw w Polsce
Ponizsze zestawienia sq rezultatem prac dyplomowych wykonanych na Politechnice Biatosto-
ckiej pod opiekq promotorskq dr inz. arch. Doroty Gawryluk. Sq to prace:
o Magdalena Domaszuk (2021), praca inzynierska, ,Rewitalizacja przestrzeni transportu
w miescie poprzez wykorzystanie zielonych przystankéw i parkletéow”
e Angelika Obrycka (2021), praca magisterska, ,,Projekt, realizacja i zarzqdzanie syste-
mem zielonych przystankéw w tomzy”
e Nela Galimska (2020), praca magisterska, ,,Wytyczne do projektowania przystankéw
transportu publicznego opracowane na podstawie analizy wybranych dobrych praktyk”
e Nela Galimska (2019), praca inzynierska, ,,Przystanki jako element rewitalizacji komuni-
kacji publicznej miasta”.

Tabela 1. Wartoéé przeprowadzonych inwestycji w poszczegdlnych polskich miastach

Miasto Rok realizacji :i:z’;s‘:'ankéw Koszt [z1] Koszt [euro]

Siemiatycze 2017 2 70000 15 500
Radom 2018 2 60 000 13 300
Krakéw 2018 4 200 000 44 500
Biatystok 2019 3 170 000 38 000
Zielona Géra 2019 2 243 000 54 000
Wroctaw 2020 1 250 000 55500
Warszawa 2020 18 2 5 min 555500
Poznan 2020 8 brak danych brak danych
Biatystok 2021 8 634156 141 000

*] euro ~ 4,5
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Koszty inwestycji planowanych do 2022 r. (w zt)

3000000
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1500000

1000000

Siemiatycze Radom Krakéw Bialystok  Zielona Géra  Wroctaw Warszawa

Rys. 32: Koszty inwestycji planowanych do 2022 r. (w zt) (Autor: M. Domaszuk)

Ze wzgledu na réznice w ilosci wykonanych obiektéw w danym miescie poréwnywanie catko-
witych kosztéw jest niemiarodajne. W celu ujednolicenia zastosowano przeliczenie cen na
jednq wiate przystankowq (Tab. 2, Rys. 33).

Tabela 2. Przyblizona cena w przeliczeniu na jedng wiate przystankowq (do kofica 2021)

Miasto Rok realizacji Koszt [z1] Koszt [euro]

Siemiatycze 2017 35000 7 800
Radom 2018 30000 6 700
Krakéw 2018 50 000 11100
Biatystok 2019 56 000 12 500
Zielona Géra 2019 121 500 27 000
Wroctaw 2020 48 000 10 600
Warszawa 2020 13 000 2 900
Poznan 2020 brak danych brak danych

Biatystok 2021 79270 17615

*] euro ~ 4,5 zt
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Rys. 33: Koszt w przeliczeniu na jednq wiate do koAca 2021 (w zt) (Autor: M. Domaszuk)

3. Podsumowanie

Przeanalizowane przyktady zielonych przystankéw pozwalajq stwierdzié, ze ich forma ewolu-
vje. Zielen jako zywa materia umieszczana jest:
e na dachu w postaci mat rozchodnikowych, ale réwniez nasadzen w postaci bylin a nawet
krzewoéw i matych drzew,
® na scianach, ktére sq zaréwno pergolami i trejazami podtrzymujgcymi pngcza, jak i tech-
nologicznie rozwinigtych zielonych scianach z automatycznym systemem nawadniania
e wokdt wiaty przystankowej w bezposrednim jej sgsiedztwie w gruncie i donicach, jak
réwniez w szerszym obszarze w celu tworzenia oazy zieleni w srodku miasta.

Analiza polskich realizacji pozwala stwierdzié, ze spotykajq sie one z duzq aprobatq spo-
tecznq. Z tego powodu szereg zielonych wiat realizowanych jest z inicjatywy mieszkancéw ze
srodkéw Budzetéw Obywatelskich.

Zielone przystanki majq istotne znaczenie ekologiczne dla ochrony srodowiska i poprawy
klimatu miasta (w ramach zréwnowazonego rozwoju miast), wptywajq na ksztaltowanie krajo-
brazu i wizerunku miasta (promocja miasta), majq istotne znaczenie spoteczne (zréwnowazony
rozwéj miast, jako dodatkowy element zieleni wtgczane sq w rozwdéj idei smart city.

Podziekowania

Niniejsze badania zostaly czesciowo zrealizowane dzieki badaniom prowadzonym w ramach
prac zespotowych WZ /WA-IA/6/2020 i WZ/WB-IIS/7/2022 realizowanych na Politechnice
Biatostockiej (Polska). Czeé¢ badan zostata przeprowadzona dzieki wspdtpracy z ogédino-
polskim Stowarzyszeniem Polskich Architektéw Krajobrazu (SPAK) oraz jego Oddziatem
Podlaskim.

148
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




ZIELONE PRZYSTANKI

BIBLIOGRAFIA

Iwaszuk E., Rudik G., Duin L., Mederake L., McKenna Davis and Naumann S. (Ecologic Institute), Wagner |.
(FPP Enviro), Addressing Climate Change in cities. Catalogue of urban-nature based solutions, Eco-
logic Institute and Sendzimir Foundation, Berlin-Krakéw 2019 [Online:] ClimateNBS_catalogue_
web.pdf (sendzimir.org.pl) (Available:2021)

WEB-1: Green Bus Stop | Recharging — YouTube (Dostep: 2021)

WEB-2: Utrecht Creates 300 Bee-Friendly Bus Stops | ArchDaily Cite: Niall Patrick Walsh. ,,Utrecht
Creates 300 Bee-Friendly Bus Stops” 26 Jul 2019. ArchDaily. Accessed 6 Sep 2021. <htips://
www.archdaily.com/921850 /utrecht-creates-300-bee-friendly-bus-stops> ISSN 0719-8884
(Dostep: 2021)

WEB-3: PhytoKinetic FB Barcelona autobus z zielonym dachem Zielone dachy... autobuséw?2 | Weczujmy
sie w klimat! (44mpa.pl) (Dostep: 2021)

WEB-4: Madryt instaluje ogrody na dachach autobuséw i przystankéw — Transport Publiczny (transport-
publiczny.pl). (Dostep: 2021)

WEB-5: Czy zielony dach w autobusie naprawde ma sens? | PL.AskMeProject (Dostep: 2021)

WEB-6é: Paris unveils its new bus shelter | JCDecaux Group Microsoft Word — DP abris voyageurs_UK
(jedecaux.com) (Dostep: 2021)

WEB-7: New bus shelters, Paris launches its Smart City policy | coChange (Dostep: 2021)

WEB-8: Sheffield Bus Shelter — Greenroofs.com (Dostep: 2021)

WEB-9: News — Ten green bus shelters for Bonn (stroeer.com) (Dostep: 2021)

WEB-10: The multi-faceted bus shelters of Paris | JCDecaux Group (Dostep: 2021)

WEB-11: http://www.larsstanley.com/pecan-springs-bus-shelter.html (Dostep: 2021)

WEB-12: https:/ /www.gwslivingart.com/self-sustaining-green-bus-stop-malaysia/ (Dostep: 2021)
WEB-13: https://twitter.com/KevinDangu /status /466190352081510400/photo/1 (Dostep: 2021)

WEB-14: https://inhabitat.com/wvitk-architects-living-bus-shelter-in-eindhoven-is-overflowing-with-plants)
(Dostep: 2021)

WEB-15: https://mintandlavender.wordpress.com/2013/04/06 /zielony-przystanek (Dostep: 2021)

WEB-16: https:/ /retailexblog.wordpress.com/2015/09 /15 /les-abribus-supports-privilegies-du-street-
marketing-25-2 (Dostep: 2021)

WEB-17: https:/ /landtransportguru.net/project-bus-stop /, (Dostep: 2021)

WEB 18: https:/ /www.ecolandscaping.org/06 /urban-landscaping /bus-stop-green-roofs-win-greenovate-
boston-award/, (Dostep: 2018)

WEB-19: Bus Stop Green Roofs Win Greenovate Boston Award — Ecological Landscape Alliance
(ecolandscaping.org) Mission & Values — YOUTHBUILD BOSTON (Dostep: 2021)

WEB-20: Las na szynach — Serwis Wojewddztwa Slgskiego (slaskie.pl) (Dostep: 2021)

WEB-21: Zielone przystanki retencjonujqce wode opadowqg w Radomiu — element zielonej infrastruktury
i zagospodarowania wéd opadowych (chronmyklimat.pl) (Dostep: 2021)

WEB-22: MZDiK Radom — www.mzdik.pl (Dostep: 2021)
WEB-23: Zielone Przystanki i Wiaty — Projekty i realizacje (Dostgp: 2021)

WEB-24: Zielone przystanki w Biatymstoku — webinarium — Sztuka architektury (sztuka-architektury.pl)
Dostep: 2021)

WEB-25: Gala Plebiscytu Polska Architektura XXL 2019 juz za nami — Sztuka architektury (sztuka-archi-
tektury.pl) (2) Zielone przystanki w Biatymstoku — prezentacja online — YouTube (Dostep: 2021)

WEB-26: Budzet Obywatelski 2021 — wyniki glosowania — Biatystok — Oficjalny Portal Miasta (www.
bialystok.pl) (Dostep: 2021)

WEB-27: Zielone dachy na wiatach przystankowych w Warszawie (portalkomunalny.pl) (Dostep: 2021)
WEB-28: EKO wiaty Warszawa | AMS | lider reklamy zewnetrznej w Polsce | ams.com.pl (Dostep: 2021)

149
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




ZIELONE PRZYSTANKI

WEB-29: https:/ /www.transport-publiczny.pl/mobile /warszawa-zielona-wiata-na-zoliborzu-65416.html
(Dostep: 2021)

WEB-30: https://warszawa.naszemiasto.pl/zielone-przystanki-w-warszawie-pierwsza-eko-wiata-stanela
/ar/c1-7829092 (Dostep: 2021)

WEB-31: https:/ /gloswielkopolski.pl /mpk-poznan-zazielenily-sie-pierwsze-wiaty-przystankowe-powstalo-
osiem-przystankow-pokrytych-roslinami-ktore-maja-oczyszczac/ga/c1-15070604 /zd /
44214468 (Dostep: 2021)

WEB-32: EKO wiata Poznan | AMS | lider reklamy zewnetrznej w Polsce | ams.com.pl (Dostep: 2021)

WEB-33: Zielone dachy na przystankach w Poznaniu. Oczyszczajq powietrze i zapewniajq cien (portal-
komunalny.pl) (Dostep: 2021)

WEB-34: https://ams.com.pl/o-nas/aktualnosci/zielone-przystanki-w-krakowie-ams-inwestuje-w-proeko-
logiczne-rozwiazania-dla-miast (Dostep: 2021)

WEB-35: Zielony przystanek tramwajowy we Wroctawiu | www.wroclaw.pl (Dostep: 2021)
WEB-36: Wirtualna Polska — Wszystko co wazne — www.wp.pl (Dostep: 2021)
WEB-37: ZIELONY PRZYSTANEK WE WROCLAWIU — IKROPKA — Architektura krajobrazu (Dostep: 2021)

WEB-38: W Zielonej Gérze zazieleniq sie kolejne przystanki autobusowe. Sprawdz, gdzie zostanq
posadzone drzewa, krzewy i byliny | Zielona Géra Nasze Miasto Zielone Przystanki — roéliny
bedziemy podziwiaé caty rok! [VIDEO] | Wiadomosci Zielona Géra (wzg.net.pl) (Dostep: 2021)

WEB-39: Pierwsze zielone przystanki w Zielonej Gérze sq juz gotowe (wyborcza.pl) (Dostep: 2021)

150
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




GREEN BUS STOPS

GREEN BUS STOPS

Dorota Gawryluke, Dorota Anna Krawczyk®, Lars Briggs¢,
Marta Wronka-Tomulewiczd, Iwona Wagner<, Robert Filipczukd, Nela Galimskad,
Angelika Obryckae¢, Malgorzata Domaszukf

a Phd eng arch., Bialystok University of Technology, Faculty of Civil Engineering and Environmental Sciences,
Departament of Building Structures,
President of Podlskie Branch of Polish Association of Landscape Architects (SPAK)
Address: street Wiejska 45, 15-351 Bialystok, Poland,
e-mail d.gawryluk@pb.edu.pl , d.krawczyk@pb.edu.pl

b Phd eng , prof. BUT, Bialystok University of Technology, Faculty of Civil Engineering
and Environmental Sciences, Departament of HVAC Engineering,
Address: street Wiejska 45, 15-351 Bialystok, Poland

c FPP Enviro Sp. z 0.0., Address: street Gréjecka 194 lok. 169, 02-390 Warsaw, Poland

d FPP Enviro Sp. z o.0., Bialystok Branch,
Address: street Gen. Wiadysfawa Andersa 5 lok. 201, 15-124 Bialtystok, Poland

e Voivodship Office for the Protection of Monuments, Delegation in Lomza,
Address: street Nowa 2, 18-400 Lomza, Poland

f student of master degree of Spatial Economy Bialystok University of Technology,
Faculty of Civil Engineering and Environmental Sciences
Address: street Wiejska 45d, 15-351 Bialystok, Poland

DOI: 10.34659/glocal2/8

Since the first decade of the 21st century, green bus stops are becoming more and more a part
of the landscape of modern cities. Their implementation is dictated by many reasons:

— implementing the policy of sustainable development

— developing the idea of smart city

— shaping the city landscape and promoting its image

— conducting pro-social activities: educational, cultural, activating.

Green stops have a positive effect on reducing the urban heat island, reducing dust and CO2 in
the air, O2 production, retention of rainwater, improving the microclimate in the stop areq,
improving the standard of living in the city, favourably on the human psyche, activation and
social integration. For these reasons, green stops should be used as part of the development of
public transport in the city.

Key words: green bus stops, sustainable development, cityscape, green roofs

What is a green stop? — these are bus stop shelters equipped with green elements such as
a green roof, green wall, pergolas with vines, plantings in pots and in the ground around the
shelter. Plants can be found at stops in all or some of the places mentioned. A more precise
definition of a green bus stop responding to the needs of the urban environment was deve-
loped in Addressing Climate Change in cities. Catalogue of urban-nature based solutions pub-
lished by the Ecologic Institute and Sendzimir Foundation:
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“A green bus stop (...) is a piece of innovative urban street furniture that serves several
functions. Apart from being a shelter for passengers waiting for the next connection, it retains
stormwater and provides extra green space for people and nature. Stormwater is retained in
several ways: each bus stop is covered with a plant-based green roof with a water retention
layer. Such a roof retains up to 90% of the stormwater falling on its surface. During dry
weather periods, the water is used by the plants and evaporates, making space for the next
fallout. The water which is not used on the roof, combined with the excess stormwater from the
surrounding sidewalk, is retained in a vegetated retention-infiltration box in the back of the
shelter. The box supports climbing plants that grow on the green wall at the back of the
construction. The excess water from the box is then directed to nearby green areas or trees.
A green bus stop helps to minimise local flooding, stormwater sewage system overload and
urban heat island effect. It also supports local biodiversity more than traditional bus stops by
providing a “stepping stone” for insects and limiting bird collisions with the glass” (E. Iwaszuk et
al, 2019, p. 28)

The chapter analyses the issue of green bus stops in Polish cities confronted with examples
from around the world. The impact on greening of the cities (their sustainable development,
improving environmental conditions in the city, extending the green zones), shaping the urban
landscape and social activity) were examined. The costs and sources of financing for the con-
struction of green stops in Poland in the period 2017-2021 were also analysed.

1. ldea of Green Bus Stops in Cities

From the beginning of the 21st century, the idea of green stops has become more and more
attractive to many cities. We can find examples of implementation both in Europe and on
other continents. Green stops are an element of the sustainable development policy of cities,
they are used to implement the smart city ideq, influence the shaping of the city's landscape
and promote its image, and they also contribute to the implementation of pro-ecological edu-
cation and social activities.

The implementation of green investments is carried out on a scale from one facility to even
several hundred stops in the city. It is most often justified by the city's sustainable development
policy and sources of financing.

1.1. Sustainable Development of the City

The city of Utrecht has took on a policy of sustainable development, paying particular atten-
tion to the environment. One of the activities of the broad program was the construction of
a system of 316 green public transport stops. The first one was created in April 2019. The
green roofs of the stops covered with sedum were installed to protect the environment for
pollinating insects such as bees and bumblebees. For this reason, they have even been called
“Bee-Friendly Bus Stops” (Fig. 1) (WEB-1). The stops were illuminated with LED luminaires, 96
of them used energy obtained from photovoltaic panels. Greenery at bus stops enriches the
city's biodiversity, helps to capture dust from the air and improves rainwater retention. Green
roof maintenance workers use electric vehicles. Ultimately, all Utrecht city transport buses are
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to be replaced with electric ones by the end of 2028. All these activities are aimed at reduc-
ing the pollution of the city's natural environment (WEB-2). So far, Utrecht has been a pioneer
in building such large numbers of green stops. The main goal of the city is to become a circular
city by the end of 2050 (WEB-2).

Figures 1 and 2: Utrecht- Bee-Friendly Bus Stop (Photo: WEB-2), Barcelona- bus with green roof.
Castel Montegri. (Photo: WEB-3 / PhytoKinetic FB)

Singular buses with green roofs have been in use in Spain before, e.g., the PhytoKinetic bus
taking tourists to Camping Castell Montgri from Barcelona. According to the manufacturer's
information, the average bus roof is approx. 15 m2, where 1 m2 of greenery absorbs approx.
25 kg of CO2 per year and reduces the temperature inside the bus by 4.5 degrees. In the first
buses with green roofs, the base of the garden was a hydroponic, 7 ecm thick rug placed on an
iron rack, with small succulents, shrubs and ferns. The author of this concept was landscape
architect Marc Grafién (PhytoKinetic) (WEB-3).

The concept of green roofs on buses has been also subject to criticism regarding the increase in
fuel consumption resulting from the increased weight of the bus roof (WEB-5). The idea of
making city greener trough using green roofs in bus stops has been used in many different
Europe cities.

In Paris (France), already in 2015, a decision was made to rebuild 2,000 stops in line with the
smart city idea. As part of this measure, 50 stops were also to be equipped with green roofs
(WEB-6) (Fig. 3). “Aurel design urbain” designed the roof as an evocation of a maple leaf to
remind the famous Parisian subway stations created by Hector GuimardThe design office. ,,Aurel
design urbain” designed the roof of the bus stop as evoking a maple leaf to recall the famous
metro stations designed by Hector Guimard. (WEB-7).

In Sheffield, UK, plans were made to cover all bus shelters with green roofs till 2018 (WEB-8)
(Fig. 4).

In 2020, Bee-Friendly stops with green roofs were established in Bonn (Germany) in seven
locations, implementing the sustainable city and smart city development policy. Two more are
planned to be built in 2021 (WEB-9) (Fig. 5).
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Figures 3, 4 and 5: Paris 2015 (France) (Photo: WEB-10); Sheffield 2018 (Great Britain) (Photo: WEB-8);
Bonn 2020 (Germany) (Photo: WEB-9)

The greening of the bus shelters is an example of implementing the principles of sustainable

development in the city's life.

1.2. Cityscape

Green stops influence the shaping of the city's landscape. They are treated as distinguishing
features — accents emerging from the urban landscape. Relatively numerous, single examples
can be found in various locations around the world. They are characterized by a certain
spectacular form, surprising, attracting attention on the local scale of the city landscape, e.g.,
Awustin, 2012 (USA) (Fig. 6), Kuala Lumpur (Malaysia) (Figure 7), Nantes (France) (Fig. 8).

= e .

Figures 6, 7 and 8: Austin2012 (USA) (Photo: WEB-11); Kuala Lumpur (Malaysia) (Photo: WEB-12);
Nantes (France) (Photo: WEB-13)

Sometimes green stops gain the meaning of a landmark — a symbol of a place that allows for
identification in the city space. Then they become a recognizable sign of that space. Such
a stop was established in 2009 in Eindhoven (the Netherlands). Its futuristic, constructive and
lively form harmonized with the street frontage created by the facade of the shopping center.
The green roof and walls used provided an attractive setting for the functional program of the
stop. This stop was one of the first widely recognized projects of this kind in the world (Fig. 9)
(WEB-14).

There are green stops where green roof technology has been used to fit into the landscape,
e.g., Vianden (Luxembourg) (Fig. 10). The structure of the shelter with plants gives the impres-
sion of a natural continuation of the landscape greenery.

154
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




GREEN BUS STOPS

1.3. Environmental Education, Social Activation

Green stops have also become a space for environmental education, culture promotion and
social activation.

In 2015, 8 shelters with a green roof were established in the vicinity of the Tuileries Park and
the Musée d'Orsay in Paris. Medicinal plants planted on the roof were presented and descri-
bed on information boards placed under the shelter (Fig. 11) (WEB-16).

e : : L}

Figures 11, 12 and 13: Paris, Musee d'Orsay 2015 (France) (Photo: WEB-16); Singapore 2016
(Photo: WEB-17); Boston (USA) (Photo: WEB-18)

In 2016, a conceptual bus stop with a green roof was created in Singapore. The uniqueness of
this solution lies in the wide functional program derived from the idea that the stop is a social
space in which we spend time. The bus stop is equipped with free WiFi, charging points for
mobile devices, interactive smart boards providing interesting content and services (bus time-
tables, e-books downloading, travel planning), a green roof, bicycle parking, a book exchange
point and a swing. The back panel of the stop displays the work of local illustrator Lee Xin Li.
In addition, the stop is secured by posts and appropriate markings. In the event of a car
accident, the bollards can compensate for the impact and protect those waiting at the bus stop
(Fig. 12) (WEB-17).

In Boston (USA), the construction of green stops meeting the city's climate needs was addi-
tionally linked to pro-social activities. The green roofs were planted by youth from YouthBuild
Boston and Hyde Park Green Team. The group of people responsible for the stops has been
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trained in the further maintenance of the roofs. YouthBuild Boston was founded in 1990 to
provide young people with the necessary qualifications to enter the construction industry. Boston
youth acquire the necessary social, professional, academic and life skills necessary for self-
reliance and neighborhood responsibility (Fig. 13) (WEB-19).

2. Poland

2.1. Initiators — Siemiatycze and Silesia

In 2017, two green stops were built in Siemiatycze. The unique form of these stops quickly
became a distinguishing feature of the city landscape and its recognizable symbol (Fig. 14).
The initiator of the whole action was the mayor of the city, Piotr Siniakowicz, while the
designer was architect Anna Konopko-Gérska (Pracownia Projektowa SPIECIE). Stops were
built at John Paul Il Square — the former market square and now the main square and the city's
communication hub. The wooden structure was completed with a green roof and a green slop-
ing wall. Green is replaced there seasonally. The ecological shelter is supplemented with
a didactic board with information on the living stops and the benefits of greenery in the city
(like the green stop from 2015, carried out in Paris at the Musée d'Orsay). LED technology
luminaires were used for lighting (Fig. 15).

Activities related to the construction of green stops in Siemiatycze had a significant impact on
the scale of Poland. On the one hand, the city has become recognizable, and on the other
hand, the process of building green stops throughout Poland has been initiated. Expanding the
concept of promoting Siemiatycze, their mayor proposed to build a similar green stop at
ul. Siemiatycka (the name of the street comes from the name of the city of Siemiatycze) in
Warsaw (the capital of Poland).

The precursor importance of Siemiatycze green stops is evidenced by the fact that they were
among the finalists of the 9th edition of the ,Life in Architecture” competition in 2020, in the
category ,,The Best Object for Climate in Poland in 2015-2019”. The group of 49 finalists was
selected from among 459 projects submitted for the competition.

Figures 14 and 15: Siemiatycze (Poland) (Photo: D. Gawryluk, 2018)
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Greenery associated with public transport facilities has become a symbol and the subject of
promotional and educational activities related to environmental protection in the city. In
October 2018, an anti-smog tram was running in Silesia in Poland. Inside the tram, live plants
were suspended from the ceiling, sounds of the forest and information about the dangers of
smog were broadcasted (Fig. 16). Passengers were informed about the actions leading to the
reduction of air pollutant emissions. The unique tram ran in Katowice, Chorzéw, Swigtoch{owice,
Bytom, Ruda Slqsko, Zabrze, Gliwice, Sosnowiec and Bedzin. The event was carried out on the
initiative of the Marshal's Office in the Silesian Voivodeship.

Figure 16: Silesia (Poland) green tram, on the left the Deputy Marshal of Silesian Voivodeship,
Michat Gramatyka (Photo: R. Kazmierczak, WEB-20)

2.2. Blue-Green Bus Stops in Cityscape — Radom, Bialystok, Wioctawek, Brwinéw

In 2015, Radom started the implementation of the European project LIFE_RADOMKLIMA_PL
»Adaptation to climate change through sustainable water management in the urban space of
Radom”, co-financed by the European Union under the LIFE Program and the National Fund for
Environmental Protection and Water Management (LIFE14CCA/PL/000101). The project is
being implemented by the Radom Municipality in cooperation with the Municipal Water
Works in Radom, the University of £tédZ and the FPP Enviro company. The result of this coope-
ration was, among others, the implementation of Blue-Green Bus-Stops, as part of the blue-
green infrastructure of the city. The concept, design and prototype development, its testing,
implementation and further monitoring, was done by a company FPP Enviro.

Blue-Green Bus-Stop implemented in Radom is a piece of innovative, multifunctional urban
street furniture. Aside from being a shelter for the passengers waiting for the next connection,
it retains stormwater and provides extra green space in the sealed areas of the city. Storm-
water is retained in several ways. Each bus-stop is covered with a plant-based green roof with
a water retention layer, which is baled to stops up to 90% of the rainfall. During dry weather,
the water is used by the plants and evaporated, mitigating high temperatures and increasing
humidity. The excess of the water during high rainfall, as well as stormwater runoff from the
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surrounding sidewalk, is retained in a vegetated retention-infiltration box in the back of the
shelter. The box supports climbing plants which grow at the back of the bus stop construction.
The excess water from the box is then directed to a nearby green area or trees. The Blue-
Green Bus-Stop may help to minimize local flooding, stormwater sewage systems overloads
and urban heat island. It also supports local biodiversity more than traditional bus stops by
providing a “stepping stone” for insects and a support for birds by limiting their collisions with
the glass.

In 2018, in Radom, at Andrzej Struga Str. (Plac Jagiellonski), the first two Blue-Green Bus-
Stops were built (Fig. 17). Their location was selected due to the particularly high radiation
temperature of this public space in the summer, large number of people using the area and
the planned revitalization of the square. (WEB-21).

Following the success of the product, the next Blue-Green Bus-Stops in Radom were built at ul.
Limanowska (intersection with ul. Watowa) and ul. Toruiiska (intersection with ul. Wierzbicka) in
2021 ond funded from the Civic Budget. The earlier structure of the bus stop was further
enriched with other pro-ecological technologies, such as a photovoltaic panel and a stained-
glass turbine which illuminate the shelter and a display panel. Also, more greenery was
planted around the stop. (WEB-22).

S = . T

Figures17: Radom (Polska) (Photo: R. Filipczuk, FPP Enviro)

In 2019, the Blue-Green Bus-Stop technology was replicated in Biatystok, also by the FPP
Enviro company. It was an initiative in line with the project entitled ,,Urban Climate Adaptation
Plan”. The aim of the action was to build facilities reducing the urban heat island and to
intfroduce greenery to areas of the city where it was particularly lacking (WEB-24). In 2021
further eight bus stops are being implemented in Biatystok, funded from the Civic Budget.

The Blue-Green Bus-Stops project in Biatystok was awarded the PIE Ekolaur in the Eco-product,
green technologies category in the 19th edition of the Ecolaury Competition of the Polish
Chamber of Ecology for 2020 (WEB-23). The project in Biatystok also received the first award
of the 12th Edition of the Polish Architecture XXL 2019 Plebiscite in the Polish Landscape —
public space category (WEB-25).
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Blue-Green Bus-Stops located in the city center at Plac Niezaleznego Zrzeszenia Studentéw
(Fig. 18-21) and at Palacowa street (the location indicated by Biatystok residents in a
questionnaire specially developed for this purpose by the city authorities) appealed to the
city's residents. Their approval for such solutions was reflected in the results of the competition
for the implementation of projects from the Civic Budget in Biatystok in 2021. From the above-
mentioned budget funds, 8 more green shelters are being implemented in September 2021
(WEB-26). Their construction is again undertaken by FPP Enviro, whose projects from 2019
proved to be successful in the Biatystok climate and positively fit into the city's landscape. The

next stops are located in the city center as well as large housing estates in Biatystok (1) Przy-
stanek nr 162 — Konstytucji 3-go Maja/Studzienna, 2) Przystanek nr 288 — Piastow-
ska/Koécidt, 3) Przystanek nr 301 — Pitsudskiego/ Plac Niepodlegioici im. R. Dmowskiego,
4) Przystanek nr 459 — Swobodna/ Wysoki Stoczek, 5) Przystanek nr 345 — Popietuszki/
Koscidét Sw. Jadwigi, 6) Przystanek nr 224 — Kopernika/ Prezydenta R. Kaczorowskiego,
7) Przystanek nr 535 — Wiejska/ Pogodna) (WEB-26).

20 (2020) 21 (2020)

Figures 18-21: Green Bus stop on NZS Square, Bialystok (Poland)
(Photos: 18 - R. Filipczuk, FPP Enviro, 2019; 1921 - D. Gawryluk, 2019-2020)
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It should be mentioned that the Civic Budget formula has been implemented annually in
several Polish cities, in Biatystok since 2013. It is based on the active participation of residents
in the management of a designated pool of municipal resources. Residents submit their projects
and then they are voted on by the municipal community. The initiatives selected in this way are
then implemented under the supervision of the City Hall. Green Stops by FPP Enviro were
presented in the guide ,Addressing Climate Change in Cities — Catalog of Urban Nature-
based Solutions” published by the Sendzimir Foundation (E. Iwaszuk at all, 2019). The guide
was created as part of the ,,Climate NBS Polska” project supported by the European Climate
Initiative (EUKI) of the Ministry of Environment of the Federal Republic of Germany. It is
available in Polish and English languages (E. Iwaszuk et al, 2019).

Figure 22: Blue-Green Bus-Stop in Wloctawek - at the day of completion
of the implementation (Photo: R. Filipczuk, FPP Enviro, 2020)

Figure 23: Blue-Green Bus-Stop in Brwindw - at the day of completion
of the implementation (Photo: R. Filipczuk, FPP Enviro, 2020)
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Following the above mentioned implementations, Blue-Green Bus-Stops become very popular
in Poland, and were implemented in Wioctawek (2020) (Fig. 22) and four Blue-Green Bus-
Stops Brwinédw Commune (2020) (Fig. 23). It is worth noting that photovoltaic panels were also
applied here to use renewable sources of energy. In 2021, based on the developed techno-
logy, FPP Enviro designed and built two Blue-Green Bike-Shelters, which were implemented in
Radom, within the LIFE_RADOMKLIMA_PL project (Fig. 24).

More technical information about the Blue-Green Bus-Stops can be found at: WEB-23.

Figure 24: Blue-Green Bike-Shelter in Radom - one month after implementation
(Photo: R. Filipczuk, FPP Enviro, 2021)

2.3. City Greenening / Smart City Element — Warsaw, Poznan

From 2020, stops with green sedum roofs are built in Warsaw (Fig. 25). The first of them, as a
test one, was built in August 2020 in Zoliborz, as part of the implementation of the smart city
strategy. The resistance of sedum plants to the climatic conditions prevailing in Warsaw was
checked, such as different temperatures from low minus in winter to high positive in summer,
rain, snow, etc. Sedum plants have proven themselves that in an urban climate, they have
retained their aesthetic appearance. Moreover, they did not require any maintenance such as
watering or fertilization, which had a positive effect on reducing the costs of their care. It was
found that sedum plants reduce air pollution by 15-20% and consume 7.3 kg of CO2 annually.
Sedum roofs lower the temperature on hot days by 3-5°C in the space below the shed, they
also retain up to 150 | of rainwater each. In addition, flowering sedum plants also serve as
pollinating insects (WEB-27). In August 2021, another 18 bus shelters were established, more
are planned to be built (WEB-28).

Ultimately, in Warsaw, as was the case in Utrecht, 192 green stops are planned. The imple-
mentation of green stops in Warsaw is carried out by the AMS company (operator of bus
shelters) in agreement with the Warsaw Public Transport Authority. AMS stops are characte-
rized by the presence of sedum greens only on flat roofs (WEB-29).
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In 2020, 8 bus shelters covered with sedum were also built in Poznan (Fig. 25). They were
located in four locations of the city center (Plac Bernardynski, Rynek tazarski, HCP stop and
Mate Garbary). They were built thanks to the ecological initiative of APS (bus shelters ope-
rator) and the MPT group in Poznan (Miejskie Przedsiebiorstwo Transportu in Poznan). Eco-
sheds with sedum roofs with an area of 9 m2 can store up to 90 | of water, meet the criteria
typical for Warsaw shelters: they lower the temperature under the roof on hot days by 3-5°C,
reduce dust in the air by about 15-20% in the vicinity of the bus stop and absorb around
7.3 kg per year CO2 (WEB-32).

Figures 25 and 26: Warsaw (Poland) (Photos: WEB-30), Poznan (Poland) (Photos: WEB-3 1)
shelters with green roof

Green bus shelters are an important element of the city's nature-based solution. They support
three basic pillars of sustainable city development (ecological, economic and social) (WEB-33).
A similar solution was also used by AMS on bus shelters in Krakow (WEB-32).

2.4. Expantion of green bus stops zones — Cracow, Wroclaw

The spatial form of green stops is being developed. Apart from the roofs and walls, greenery
is also placed around the stops. Projects from Krakow (Fig. 27) indicate practical solutions for
cities with particularly polluted air. The bus stop shelters have been expanded with more
pergolas and surrounded by benches with green pots. This solution allows for the introduction
of greenery into city spaces particularly exposed to air pollution.

Krakow green stops were implemented in 2018 as part of an agreement between the Mana-
gement of Municipal Infrastructure and Transport, the Management of Greenery and the AMS
company — the originator of the solutions. Stops were made in the following locations: Ludowy
Theater, ICE Congress Center, Rondo Grzegérzeckie and AGH University of Science and
Technology / UR (WEB-32). The greenery surrounding the stops is a natural anti-smog cover.
The inhabitants of the city liked this solution. It was also positively assessed by the community
of experts. The pilot project ,,Green Stops” in Krakow was awarded Silver in the Innovation
2019 competition (WEB-32).
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Figures 27: Cracow (Poland) (Photo: WEB-34)

As in Cracow, also in Wroctaw, a solution was used with additional green area of the stops.
This time enlarged pots connected with benches were used. The stop was made in 2020 at ul.
Kazimierz Wielki (Old Town ring road) (WEB-35). The investment costs (PLN 250 thousand)
were covered from the Wroctaw Citizens' Budget. The design of the stop was made by
IKROPKA (WEB-36).

As in the previously mentioned cities, the implementation of the green stop met with a positive
response among the city's inhabitants. For this reason, new locations for the implementation of
green stops have been established at Plac Wréblewski, Kosciuszko, Plac Zgody, Na Niskich
tgkach, Krakowska and Dworcowa (WEB-35). It was emphasized that the selection of plants
was made so that they were resistant to drought, salinity and pollution. Multi-species plantings
in pots have been planned to be attractive for a longer part of the year (WEB-37). Multi-
stemmed shrubs form the basis of a composition of greenery supplemented with perennials
and grasses. The back of the partition is covered with creepers (Paul Farges clematis, Rooguchi
clematis, Common ivy, Trakai 5-leaf creeper). Ultimately, the height of the green partition with
the pot is to reach 5-6 meters (Fig. 28 and 29).

In Zielona Géra, 2 stops (ul. Wojska Polskiego and Elzbietanki), due to the small available
pavement area, have been equipped with green walls with an automatic irrigation system.
Bergen, cotoneaster, plague sedges, euonymus and ivy were planted in the vertical wall.
»Green stops become oases of green in the middle of the city” (WEB-38) (Fig. 30 and 31) The
space around stops is also made green (Fig. 31).
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Figures 28 and 29: Wroctaw (Poland): green bus stop on Kazimierza Wielkiego street
(Photo 27 - WEB-36, Photo 28 - WEB-37)

& L

Figures 30 and 31: Zielona Géra (Poland) (Photos: WEB-38, N. Dyjas-Szatkowska)

The costs of the first stops (PLN 243,000) were covered from the City's Civic Budget for 2019
(WEB-39). Due to the residents' approval of the idea of green stops, subsequent shelters will
be green in 2021. The next stops are to be financed from external sources obtained thanks to

the inclusion of green stops in municipal programs related to ecology and electromobility
(WEB-38).
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2.5. Cost analisis of green bus stops building in Poland
The following lists are the result of the diploma theses carried out at the Biatystok University of
Technology under the supervision of dr inz. arch. Dorota Gawryluk:
e Magdalena Domaszuk (2021), engineering thesis, ,Revitalization of the transport space
in the city through the use of green stops and parklets”
e Angelika Obrycka (2021), MA thesis, ,,Design, implementation and management of the
system of green stops in tomza”
e Nela Galimska (2020), Master's thesis, ,,Guidelines for the design of public transport
stops based on the analysis of selected good practices”
e Nela Galimska (2019), engineering thesis, ,,Stops as an element of the revitalization of
the city's public transport”.
The analisys of data on the number of built green bus stops shows that it increases in the
following years and is continued in selected Polish cities (Table 1, Fig. 32). The costs of build-
ing the green bus stops vary (Tablel, Fig. 32).

Table 1. Value of investments carried out in individual Polish cities

City Realisation Year L“f":;':es"ops :‘Zs':'c::‘ azIII;'r;\;e[ssz-] :f:::::?:::o\;:lue
Siemiatycze 2017 2 70,000 15,500
Radom 2018 2 60,000 13,300
Cracow 2018 4 200,000 44,500
Biatystok 2019 3 170,000 38,000
Zielona Géra 2019 2 243,000 54,000
Wroctaw 2020 1 250,000 55,500
Warsaw (there were 2020 18 (realised fill 2,5 min 555,500
192 stops planned) Oct. 2021)

Poznan 2020 8 Lack of data Lack of data
Biatystok 2021 8 634,156 141,000

*1 euro ~ 4,5 zlotys
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Costs of investments planned till the 2022 (in zlotys)
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Figure 32: Costs of investments planned in Polish cities till the 2022 (in zlotys) (Author: M. Domaszuk)

Due to the differences in the number of facilities constructed in a given city, comparing the
total costs are not reliable. In order to compare the investment costs, the prices of individual
green bus shelters were compared (Table 2, Fig. 33).

Table 2. Approximate cost per one shelter (until the end of 2021)

City Year of realisation | Cost of 1 bus stop [z] :‘P:J:’::'F:J:o‘]’:'”e

Siemiatycze 2017 35,000 7,800
Radom 2018 30,000 6,700
Cracow 2018 50,000 11,100
Biatystok 2019 56,000 12,500
Zielona Géra 2019 121,500 27,000
Wroctaw 2020 48,000 10,600
Warsaw 2020 13,000 2,900
Poznah 2020 Lack of data Lack of data

Biatystok 2021 79,270 17,615

*1 euro ~ 4,5 Zlotys
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Approximate cost per one shelter fill the end of 2021
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Figure 33: Approximate cost per one shelter till the end of 2021 (in zlotys) (Author: M. Domaszuk)

3. Conclusions

The analysed examples of green stops show that their form is evolving. Green as living matter
is placed:
e on the roof in the form of sedum mats, but also plantings in the form of perennials and
even shrubs and small trees,
e the walls are both pergolas and trellises supporting the vines as well as technologically
developed green walls with an automatic irrigation system
e around the bus shelter in its immediate vicinity, in the ground and in pots, as well as in
a wider area to create an oasis of greenery in the centre of the city.

The analysis of Polish implementations shows that they meet with great social approval. For this
reason, several green shelters are implemented on the initiative of residents from the funds of
the Citizens Budget. It is important to emphasize that Polish universities and on going research
projects are involved in the development of the idea of green bus stops.

Green stops have an important ecological significance for environmental protection and impro-
vement of the city's climate (as part of sustainable urban development), they influence the
shaping of the city's landscape and image (city promotion), have a huge social significance
(sustainable urban development, the development of the idea is included as an additional
element of greenery and also are element of smart city.
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Klaipédos miestas yra pajorio regiono metropolinis centras. Europos miesty - urbanistiniy centry
kontekste Klaipéda isskiriama kaip antro lygio miestas Lietuvos teritorijoje. Klaipédos miesto
savivaldybé patenka | jautraus urbanistinio vystymo zonaq, kurioje persipina daug naudojimo ir
apsaugos interesy: krastovaizdiio, gamtos ir kultoros vertybiy apsaugos, rekreaciniy istekliy
panaudojimo, turizmo plétros, priekrantés zZvejybos ir laivybos, uosto ir prieplauky infrastruktoros
vystymo ir kt.

Esminis Klaipédos miesto bruoZzas - gamybiniy (jiry vostas, LEZ), rekreaciniy ir gyvenamyjy
teritorijy sqveika, nulemta Klaipédos geografinés padéties. Klaipédos miestas jsikores Baltijos joros
pakrantéje. Didelé joros kranto zonos ir jiros priekrantés dalis dél savo vertés turi Lietuvos Respub-
likos saugomy teritorijy jstatymu nustatytq specialy apsaugos ir naudojimo statusq. Saugomos
teritorijos Klaipédos mieste uZzima 941,4 ha (9,6% miesto ploto). Ivertinant tai, kad Klaipédos
mieste pagal sukultirinimo pobidj ir mastq su nedidelémis iSimtimis vyrauvja miestiskasis (urba-
nizuotas) krastovaizdis, Sis rodiklis néra Zemas (2020 mety duomenimis vidutinis $alyje - 15,7%).
Klaipédos miesto teritorijoje, Baltijos joros kranto zonoje, yra jsteigtos nacionaliniu ir Europos
lygmeniu saugomos teritorijos: Kursiy nerijos nacionalinis parkas (27388,7 ha i3 jo Klaipédos mieste
935,1 ha) bei Pajurio regioninis parkas 5870,0 ha i$ jo Klaipédos mieste 2,43 ha). Kursiy nerijos
nacionalinis parkas 2000 m. jtrauktas | UNESCO Pasaulio paveldo sarasq Pagal IUCN (the
International Union for Conservation of Nature) klasifikacijg priklauso 1l saugomy teritorijy kate-
gorijai. Pajirio regioninis parkas - visam Lietuvos gamtiniam kompleksui svarbi teritorija, besidrie-
kianti nuo Giruliy iki senosios Palangos, | sausumos puse iki Palangos-Klaipédos kelio bei 2,5 km
ijora. Pajorio Regioniniu Parku siekiama iSsaugoti Zemyninio pajorio krastovaizdj su pajurio pak-
rantés kopy juosta, pajirio skardziais, jOrinés lygumos Plazés ezZeru, litorininés joros suformuotu
Nemirsetos kopagubriu ir pajiriniais Zemyniniais skardziais, jorinius riedulynus, gamtines
ekosistemas, kultoros paveldo vertybes (etnografinj Karklés kaima).

Reik$miniai ZodZiai: Baltijos joros krantas, Olando kepuré, saugomos teritorijos, nekilonojamojo turto
vertybés

1. Zalioji Klaipédos miesto kursiy nerijos dalis
| Klaipédos miesto teritorijq patenkanti Kursiy nerijos dalis, Smiltyné, kuri nuo XX a. formavosi

kaip rekreaciné teritorija su pasivaikiciojimo takais, prekybiniais paviljonais, poilsio aikstelémis su

170
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




IALI0SIOS BALTIIOS JUROS PAKRANTES ZONOS KLAIPEDOS MIESTE

suolais ir altanomis aukstesnése vietose, ketvirtajame desimtmetyje pastatytomis naujomis vandens
sporto bazémis. Smiltyné - yra UNESCO Pasaulio gamtos ir kultiros paveldo objekio - Kursiy
nerijos teritorijoje, Kur3iy nerijos nacionalinio parko dalis (Buas, 2001). Siai teritorijai yra paren-
gtas Kurdiy nerijos nacionalinio parko tvarkymo planas. Valstybés saugomos nekilnojamosios
kulturos paveldo vertybei - Smiltynés gyvenvietei yra rengiamas nekilnojamojo kultiros paveldo
apsaugos specialiojo plano teritorijos ir apsaugos zonos riby planas, tvarkymo planas. Specia-
livoju planu nustatyti paveldosaugos reikalavimai taps privalomi rengiant kompleksinio ir specia-
liojo teritorijy planavimo dokumentus. Sie paveldosaugos reikalavimai, be kity jstatymuose
nustatyty reikalavimy, taip pat bus taikomi Zemés darbams, statiniy ar jrenginiy statybai, statiniy
auk3&ivi, turivi, uZstatymo tankiui ir intensyvumui, iSorés apdailos medZiagoms, apzeldinimui,
zeldiniy auk3&ivi, tankiui, rGiai, transporto srautams, jy intensyvumui Dailidiené I. et al., 2014;
Klaipédos miesto savivaldybe 2020, 2021; Lietuvos Respublikos aplinkos ministro jsakymas,
2002).

Klaipédos miesto dalis, esanti Kursiy nerijoje, | pietus nuo Kopgalio yra priskiriama Smiltynés
rekreacinei teritorijai. Kartu su Kopgaliu ji nepriklauso Neringos savivaldybei, nors yra Kursiy
nerijoje ir jeina | nacionalinio parko feritorijq. Beveik visg Smiltyne dengia miskai (Siaurinéje dalyje
- Smiltynés miskas, pietinéje - Neringos miskas), prie joros - kopos ir paplidimiai. Bidama

Klaipédos miesto vakariniu pakra3ciu, Smiltyné su centru susisiekia perkélomis (sengja ir naujgja).

1 paveikslas: a) Klaipédos miesto ribos, b) Smiltynés rekreaciné teritorija (Nuotraukos: WEB-1, 2021)
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Smiltyné - tai viena seniausiy nerijos gyvenviediy. Nors radytinivose 3altinivose nurodoma, kad
iki XIX a. Smiltynés vietové buvo pustomo smélio dykuma, ta&iau uZsimenama, kad ir &a 1589 m.
gyveno du zvejai ir $edi zemés darbininkai. Nuo seno pro Smiltyne éjo Marienburgo-Karaliau-
iausKlaipédos-Kurso pasto kelias, minimas Ordino dokumentuose jau 1406 metais. Juose
uzsimenama, kad Smiltynés kopq pietry&iy puséje buvo uZstoje namai. Smiltyné buvo galiné
Kurdiy nerijos Pasto kelio stotis prie$ persikeliant | Klaipédg per marias. Nuo XIX a. Il pusés émé
vystytis Smiltynés urbanistiné struktira, 1865 m. pastatyta 107 m. ilgio krantiné. 1897 m.
pradzioje Klaipédos miestui ispirkus dalj Smiltynés ir pradéjus ten vystyti vasarvietes, gyvenvieté
tapo rekreacine, 1900 m. buvo jrengta keleiviné perkéla. lki 3 desimtmecio pabaigos buvo
jkurtas kurhauzas, pastatyta 10-15 $iam krastui badingos architektiros vily. Palei vilas einanéioje
promenadoje jsikiré lauko kavinés. XIX a. pab. - XX a. pr. ruoZas tarp Baltijos jiros ir Kursiy
mariy intensyviai zeldinamas kalninémis ir paprastosiomis pusimis. Tad Smiltynéje XX a. pirmoje
puséje buvo sukurtas europinio lygio kurortas su visa poilsio infrastruktira. Antrojo pasaulinio
karo metais Smiltynés gamtovaizdis smarkiai nukentéjo nuo kariuomenés judéjimo, kilusio gaisro,
vokie&iy palikty miny sproginéjimo. Sovietmeé&iu buvo nugriauta senoji Smiltynés karéema,

dauguma vily sunyko.

Dabar Smiltyné mégstama poilsiautojy. Beveik visq Smiltyne dengia miskai, prie juros - kopos ir
papladimiai (Pav. Ta ir 1b). Cia batinai apsilanko paijiryje poilsiaujanéios eimos su vaikais, per-
sikeliancios j Smiltyne lankyti ¢ia jsikrusiy lankomy objekty: Jory muziejaus, Etnografinés Zvejo

sodybos ir Laivy ekspozicijos bei delfinariumo.

Pajirio Zvejo etnografinés sodybos kompleksas pastatytas 1977-1979 m. Senojo Kopgalio Zvejy
kaimo vietoje. Jis atkurtas remiantis Palangos, Sventosios apylinkése ilikusiais XIX-XX a. pab.
senyjy zvejy sodyby ir pastaty pavyzdziais. Atkurti visi sodyby Gkiniai bei gyvenamieji statiniai,
kuriy nebodavo itin daug: gyvenamasis namas, tvartas, klétis, pirtis, risys ir rokykla. Salia - kartys

tinklams dziauti bei Zuvims dZiovinti.

Laivy-veterany ekspozicijoje eksponuojami stambiausi Lietuvos jory muziejaus eksponatai: Zvejy-
bos traleriai ir tradicinés burvaltés - dorés ir kurénai - kuriomis Kur$iy mariose buvo Zvejojama
iki XX a. 6-ojo dedimtmecio. Laivo triumuose jrengtoje saléje rengiamos parodos, vasaros sezono

metu veikia ekspozicijos (Pav. 2a ir 2b).

Jory muziejus ir delfinariumas (Pav. 2c) jsikires Siauriausiame Kursiy nerijos taske - Kopgalyie,
kur baigiasi 98 kilometry ilgio Kurdiy nerijos pusiasalis ir atsiveria Klaipédos vosto vartai. XIX
amziaus antroje puséje Kopgalyje buvo pastatyta gynybiné paijirio tvirtové - Nerijos fortas, kuris
per Antrgjj pasaulinj kartg buvo beveik sugriautas. 1979 metais Nerijos fortas buvo atstatytas ir
pritaikytas muziejaus poreikiams. Muziejus kaupia, saugo, firia, konservuoja, restauruoja ir
populiarina muziejines vertybes, kurios atspindi Lietuvos, kaip jorinés valstybés, laivybos istorijg

bei jiros gamtos jvairove).

172
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




IALI0SIOS BALTIIOS JUROS PAKRANTES ZONOS KLAIPEDOS MIESTE

2 paveikslas: a) Pajlrio Zvejo etnografinés sodybos kompleksas, b) Laivy veterany ekspozicija,
c) Jary muziejus ir delfinariumas (Nuotraukos: WEB-2, 2021)

Kursiy nerijos Siaurés rytiné dalis vadinama Smiltyne. ki XIX a. vidurio ji nebuvo urbanizuota. Jos
kaip pajurio kurorto istorija prasidéjo XIX a. antroje puséje. Nuo 1900 m. tarp Klaipédos ir
Smiltynés pradéta kelty ir laivy laivyba. Lietuvos Respublikos metais Smiltyné tapo ne tik garsiu
kurortu, bet ir svarbiu vandens sporto centru. Buvo nutiesti nauji keliai ir takai, jrengtos prieplau-
kos ir papludimiai (Pav. 3).

3 paveikslas: Smiltyne Wellness Trail (Photos: WEB-3, 2021)

Dar vienas unikalus objektas Smiltynés rekreacinéje teritorijoje yra sveikatingumo takas. Smiltynés
sveikatingumo takas jkurtas 1989 m. Algimanto Laurinaiéio iniciatyva. 2012 m. Smiltynés sveika-
tingumo takas buvo atnaujintas ir dabar laukia lankytojy. Tako jrengimo tikslas - pritraukti kuo
daugiau Zmoniy aktyviai ir sveikai praleisti laikqg bei apsaugoti Smiltynés miskg nuo gaisry. Tako
ilgis apie 1,5 km. plotis 1,5-2,0 m. Tako unikalumas tas, kad viskas &ia natoralu ir pagaminta i3
medzio. Taip praeina 3alia vaizdingy turinciy didele rekreacing reik§me viety, padengtas
natiralia danga, jrengtas nepazeidziant natiralios gamtos pusiausvyros).

Smiltynés gyvenvieté patenka j Kurdiy nerijos nacionalinio parko teritorijg, kuriame gamtos ir kul-
toros saugojimo, vystymo, pritaikymo, statybiné ir kitos veiklos regulivojamos Kursiy nerijos nacio-
nalinio parko tvarkymo plano sprendinivose apibréztais reikalavimais.
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2. Zemyniné Zalioji baltijos jros pakrantés dalis Klaipedoje

Lietuvos krasto Baltijos jiros kranto formavimasis yra neatsiejamas nuo jau XVII-XVIII a. Prasi-
déjusio uosto struktiros plétojimo. Infrastrukitros procesas émé vystytis pradéjus Zyméti laiva-
kelius, statybos prieplaukas, véliau pradétos gilinti akvatorijos, jZiebtas $vyturys ir jrengtos balasto
krantinés. XIX a. Pabaigoje - XX a. pradZioje pasireitkes Gkio nuosmukis taip pat stipriai palieté
kradto Baltijos jUros kranty raidg. lki tol vykdyta pietinio molo statyba sustipréjo tik Prusijos
valdZiai i$nuomojus sgsiaurj ir joros pakrante nuo Klaipédos iki Olando kepurés pirkliy sgjungai.
Susitarimas jvyko remiantis viena sqglyga - pirkliy sqjunga sustiprins pakrante ir sutvarkys molus.
Atitinkamai pirkliy bendruomené molg parengé i§ dviejy daliy - pirmoji buvo i§ akmeny sutvirtinta
940 m ilgio kranting, antroji - 460 m | jurqg i3sikiSes 2,5 m plocio ir 2 m aukic&io molas. Kiek
véliau pradéta pietinio molo statyba pasieké 945 m ilgj, kartu buvo iki 7 m pagilintas ir vosto far-
vateris, sudaryti i$samds Zvejy uosto, $iaurinio ir pietinio moly planai su atlikty darby pazyméjimu.
Dabartinius bruozus Lietuvos juros krantas jgijo tiek dél gamtiniy, tiek dél antropogeniniy procesy.
Antropogeninis poveikis krantams pirmiausia pasireiskia per nesmeny balanso poky¢ius, kurivos
regulivoja tiek ,kietieji” hidrotechniniai jrenginiai, tiek ,minkstosios” kradtotvarkos priemonés.

Hidrotechniniai jrenginiai didZiausiq poveikj turi Lietuvos Zemyniniam krantui (Pav. 4 a ir b).

4 paveikslas: a) Klaipédos miesto ribos, b) Zalioji Zemyniné Baltijos joros pakrantés dalis Klaipedoje
(Nuotraukos: WEB-1, 2021)

Nepaisant unikalios geografinés padéties ir strateginés kranto juostos vertés i teritorija yra

vertinama ir kaip Klaipédos miesto gamtinio karkaso funkcionavimo pagrindas, kurio perspektyva
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susijusi su racionaliu jose auganéiy Zeldiniy - misky ir kity Zaliyjy ploty strukttros ir natoralumo
i$saugojimu ir tvarkymu, jy regeneracinio potencialo puoseléjimu, rekreacinio naudojimo regulia-
vimu bei nustatyto tvarkymo rezimo uztikrinimu Siose zonose esan&ioms saugomoms teritorijoms

(Kursiy nerijos nacionalinis parkas) ir pajirio juostai.

Klaipédos miestas (Klaipéda, Melnragé, Giruliai) administruoja 11, 2 km Zemyninio Baltijos juros
kranto, Klaipédos rajonas - 8,6 km. Nors tik dalis Baltijos jiros kranto Klaipédos regione jeina
Pajurio regioninio parko teritorijg, tadiau visoje Sioje atkarpoje yra gausu lankomy objekty, kurie
yra vertingi etniniu, istoriniu, estetiniu ar moksliniu pozioriu: Melnragés bei Giruliy gyvenvietés ir
jose esancios Antrojo pasaulinio karo laikus menandios gynybiniy jtvirtinimy liekanos, Karklés

gyvenvieté ir joje esancio senosios Kurdiy kapinés (Vrubliauskieng, 2015).

Antrojo pasaulinio karo laiky gynybiniai jtvirtinimai ,Memel-Nord” (Pakranéiy apsaugos bate-
rija), jrengti Klaipédos kradtq prijungus prie Vokietijos. Buvo numatytos pastatyti dvi pakrantés
artilerijos baterijos. Viena turéjo buti pastatyta Smiltynéje netoli Kopgalio - ,Memel Sud”
(,Klaipéda - pietds”), kita - ,Memel Nord” (,Klaipéda - Siauré”) - vz Giruliy, Kukuliskiy kaime.
Tadiau buvo baigta tik viena baterija - esanti Kukuliskivose (Pav. 5a) (Vrubliauskieng, 2015).

Karkléje, pietinéje kaimo dalyje, yra ilikusios sodybos ir senosios kapinés, jsikirusios ant natira-
lios kalvos j Ziaure nuo Olando Kepurés. Siose kapinaitése galima pamatyti dar ilikusiy seno-
visky autentitky antkapiniy paminkly (mediniy kriksty, metaliniy kaltiniy bei liefiniy kryziy). XX a.
pirmoje puséje Sios kapinaités buvo vadinamos ,Lliepy kapinémis”. Karkléje i§ senyjy pastaty
dalinai i3liko senoji mokykla, senoji kalvé. Neisliko senoji kardiama, evangeliky liuterony baznydia,

buvusios gintaro dirbtuvés, laivy gelbéjimo stotis (Pav. 4b).

[
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5 paveikslas: a) Pakrantés artilerijos baterija ,Memel-Nord”, b) Karklés kaimo kapinés
(Nuotraukos: WEB-4, 2021)

lgyvendinant darnaus judumo principus Klaipédos uzmiescio gamtinis karkasas yra pritaikomas
gyventojy poreikiams. Svarby vaidmenj $ivolaikinés visuomenés aplinkosauginio $vietimo ir jos
ekologinés sgmonés formavimo srityje vaidina jvairiy tipy pazintiniai takai. Klaipédos paijirio

miske yra sukurti keturi Ziediniai sveikatos takai, frumpiau ir paprasciau vadinami tiesiog - ,Migko
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takais”. Pirmais takas - Baltasis ,Pajirio kalvos takas” yra idskirtinis vietove, kuri kadaise vadinosi
.Kuklbrod” (,Kuckel Brod” - Vakary Fryzy (Nyderlandy $iaurés/Piety Vokietijos) regiono tradi-
cinis duonos pyragas) dél ¢ia esancio kalvos formos. Antrasis takas - Geltonasis ,Smélyny pievy
takas” veda pajurio smélyny lyguma - tai istoriné vietové, kurioje kazkada plytéjo i§ pajorio
smilciy supustytos smélyny pievos. Véliau jos buvo apsodintos pusimis. Treéiasis - Purpurinis
.Misko kopy takas” eina misku apaugusiomis kalvelémis. Dar XIX a. Zmoniy suformuotos kopos
apsisaugoti nuo pustomy smélyny véliau apsodintos sméliamégiais augalais, o Siandien Zalivoju
misku. Ketvirtasis takas - Samaninis ,Senojo misko takas” iSsiskiria vietove, kuri XIX a. saugant
Klaipédos miestq nuo uzpustymo, buvo apsodinta pirmoji ir ilgg laikq su pasididziavimu buvo
vadinama ,miesto plantacija”. Dabar &ia natiralaus migko parkas.

Siy taky isskirtinumas yra tas jog daugiau nei 95% visy taky eina jvairiais misko takais, takeliais ir
takuéiais, kiek galima labiau isvengiant asfalto.

Auksciausia Lietuvos pajirio vieta - 24,4 m aukicio skardis Pajurio regioniniame parke, tarp
Karklés ir Giruliy yra vadinama Olandy kepure. Mokslininky duomenimis § skardj pries 12-15
tokstan&iy mety suformavo slenkantys ledynai. Tai paraboliné kopa, supustyta ant moreninio
gubrio.

Olandy kepurés kalnas nuo seno buvo apauges pudy ir gzuoly sengire, sudarydamas rysky
kontrastg aplink plytingiai pustomo smélio lygumai (palvei), todél kalnas buvo geras orientyras
jureiviams ir Zvejams. XVIl a. pabaigoje sudarant Klaipédos uosto Zemélapius, pradéta Zyméti
Olandy kepurés vieta. Oficialiai 3is kalno pavadinimas zemélapivose buvo jteisintas 1818
metais. Tais paciais metais ant skardZio buvo pastatyti ir jspéjamieiji Zenklai laivams. Greiciausiai
kalnas gavo "Olandy kepurés" pavadinimg dél jo panasumo | olandiskq kepure, Zitrint i§ joros
pusés, taciau toks pavadinimas ilgq laikg buvo naudojamas tik jorininky, besinaudojusiy juriniais
Zemélapiais. Viefiniai gyventojai dar XIX a. - XX a. pirmoje puséje vadino vietove MelnmuiZe (i3
kur¥., latv. Juodasis dvaras).

6 paveikslas: Dutchman’s Cap (Photos: I.Kuklys, 2021)
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Nuo Olando kepurés atsiveria jiros vaizdas su stadiais krantais ir akmenuotais papladimiais
(Pav. 6). Nuo skardzio patogu stebeéti vir jiros skrendanéius paukigius. Cia taip pat yra pasi-
vaikiciojimams skirtas parkas, jveisti qZuolai, bukai, platanalapiai klevai, kiti dekoratyviniai

medziai. Olandy kepurés skardis jtrauktas | Gamtos paveldo objekty sqradq.
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The city of Klaipeda is the metropolitan center of the coastal region. In the context of European cities
— urban centers, Klaipeda is distinguished as a second-level city in the territory of Lithuania. Klai-
peda City Municipality is included in the sensitive urban development zone, where many interests of
use and protection intersect: protection of landscape, natural and cultural values, use of recreational
resources, development of tourism, coastal fishing and shipping, development of port and marina
infrastructure, etc.

An essential feature of Klaipeda city is the interaction of industrial (seaport, FEZ), recreational and
residential areas interaction, determined by the geographical location of Klaipeda. The city of Klai-
peda is located on the shores of the Baltic Sea. Due to their value, a large part of the coastal zone
and the sea coast have the special protection and use status established by the Law on Protected
Areas of the Republic of Lithuania. Protected areas in Klaipeda occupy 941.4 ha (9.6% of the city
area). Considering the fact that Klaipeda is dominated by the urban landscape with small excep-
tions, according to the nature and extent of cultivation, this indicator is not low (according to the
data of 2020, the national average is 15.7%). In the territory of Klaipeda city, in the coastal zone of
the Baltic Sea, protected areas are established at the national and European level: Curonian Spit
National Park (27388.7 ha of which in Klaipeda city 935.1 ha) and Seaside Regional Park 5870.0
ha (of it in Klaipeda city 2.43 ha). Curonian Spit National Park in 2000 was included in the UNESCO
World Heritage List According to the IUCN (the International Union for Conservation of Nature)
classification, it belongs to Category Il protected areas. The Seaside Regional Park is an important
territory for the entire Lithuanian natural complex, stretching from Giruliai to the old Palanga,
towards the land to the Palanga-Klaipeda road and 2.5 km to the sea. The Seaside Regional Park
aims to preserve the continental coastal landscape with a strip of coastal dunes, coastal cliffs, Lake
Plaza, the Nemirseta dune formed by the Littoral Sea and coastal continental cliffs, marine boulders,
natural ecosystems, cultural heritage values (ethnographic village of Karkle).

Key words: Baltic Sea coast, Dutchman’s Cap, protected Areas, cultural heritage values.

1. The Green Part of the Curonian Spit in Klaipeda

The part of the Curonian Spit entering the territory of Klaipeda, Smiltyne, which has been ope-
rating since the 20th century. formed as a recreational area with promenades, trade pavilions,
recreation areas with benches and altars in higher places, new water sports bases built in the
1930s. Smiltyne is a UNESCO World Natural and Cultural Heritage Site in the Curonian Spit,
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part of the Curonian Spit National Park (Barcias, 2001). A management plan for the Curonian
Spit National Park has been prepared for this area. For the value of the state-protected
immovable cultural heritage — Smiltyne settlement, a plan and management plan for the
boundaries of the territory and protection zone of the special plan for the protection of
immovable cultural heritage are being prepared. The heritage protection requirements set out
in the special plan will become mandatory in the preparation of integrated and special
spatial planning documents. These heritage protection requirements will also apply to
earthworks, construction of buildings or facilities, building height, volume, building density and
intensity, exterior finishing materials, landscaping, planting height, density, type, traffic flows,
their intensity, among other requirements established by law (Dailidiene I. et al, 2014;
Klaipedos miesto savivaldybe 2020, 2021; Lietuvos Respublikos aplinkos ministro isakymas,
2002).

The part of Klaipeda city located on the Curonian Spit, south of Kopgalis, belongs to the
Smiltyne recreational territory. Together with Kopgalis, it does not belong to the municipality
of Neringa, although it is located on the Curonian Spit and belongs to the territory of the
national park. Almost all of Smiltyne is covered by forests (in the northern part — Smiltyne
forest, in the southern part — Neringa forest), by the sea — dunes and beaches. Being on the
western outskirts of Klaipeda, Smiltyne connects with the center by ferries (old and new).

Figure 1: a) Klaipeda city boundary, b) Smiltyne recreational area (Photos: WEB-1, 2021)

Smiltyne is one of the oldest settlements on the spit. Although written sources indicate that by
the 19th century the area of Smiltyne was a desert of sand, it is mentioned that here in 1589
lived two fishermen and six laborers. The Marienburg-Kaliningrad-Klaipeda-Curonian postal
route, mentioned in the Order's documents as early as 1406, has long passed through
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Smiltyne. They allege that houses were blocked on the southeast side of the Smiltyne dune.
Smiltyne was the final station of the Curonian Spit Post Road before moving to Klaipeda
through the lagoon since the 19th century. In the second half of the 19th century, the urban
structure of Smiltyne began to develop. They built a 107 m. length of quay. 1897 At the
beginning of the 19th century, when the city of Klaipeda bought a part of Smiltyne and
started developing summer settlements there, the settlement became recreational. A passenger
ferry was installed. By the end of the 1930s, a kurhaus had been established, with 10-15
villas of architectural character. There are outdoor cafés on the promenade along the villa. Of
the late 19th to early 20th centuries the section between the Baltic Sea and the Curonian
Lagoon is intensively planted with mountain and Scots pines. Thus, in Smiltyne in the 20th
century. In the first half of the year, a European-level resort with all recreation infrastructure
was created. During the Second World War, the landscape of Smiltyne was severely affected
by the army movements, the fire and the explosion of mines left by the Germans. During the
Soviet erq, the old Smiltyne inn was demolished, and most of the villas were destroyed.

Now Smiltyne is a favorite of vacationers. Almost the whole of Smiltyne is covered by forests,
by the sea- dunes and beaches (Fig. 1a and 1b). Families with children relaxing on the
seaside, who move to Smiltyne, are sure to visit the attractions located here: the Maritime
Museum, the Ethnographic Fisherman's Homestead, the Ship Exposition and the Dolphinarium.

The complex of the seaside fisherman's ethnographic homestead was built in 1977-1979.
In the place of the old Kopgalis fishing village. It was restored on the basis of the surviving
19th-20th centuries in the vicinity of Palanga and Sventoji examples of old fishermen's
homesteads and buildings. All farm and residential buildings of the homesteads were restored,
which were not very large: a residential house, a barn, a sauna, a cellar and a smokehouse.
Next to it — poles for drying nets and drying fish.

The exposition of ship-veterans exhibits the largest exhibits of the Lithuanian Maritime
Museum: fishing trawlers and traditional sailboats — dores and kurenai — which were fished in
the Curonian Lagoon until the 20th century. 1960s. Exhibitions are held in the hall installed in
the ship's holds, and expositions are open during the summer season (Fig. 2a and 2b).

Figure 2: a) Seaside fisherman ethnographic homestead complex, b) Exposition of veteran ships,
c) Maritime Museum and Dolphinarium (Photos: WEB-2, 2021)

The Maritime Museum and Dolphinarium (Fig. 2c) is located in the northernmost point of the
Curonian Spit — Kopgali, where the 98-kilometer-long Curonian Spit peninsula ends and the
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gates of Klaipeda port open. In the second half of the 19th century, a defensive seaside
fortress was built in Kopgali — the Nerija fort, which was almost destroyed during the Second
World War. In 1979, the Nerija Fort was rebuilt and adapted to the needs of the museum.
The museum collects, preserves, researches, restores and popularizes museum values that
reflect the shipping history of Lithuania as a maritime state and the diversity of marine nature.

The north-eastern part of the Curonian Spit is called Smiltyne. Up to the middle of the 19th
century it was not urbanised. Its history of a seaside health-resort began in the second half of
the 19th century. Since 1900 navigation of ferryboats and ships started between Klaipeda
and Smiltyne. During the years of the Republic of Lithuania Smiltyne became not only a famous
health-resort but also an important centre of water sports. New roads and paths were laid,
landing stages and beaches arranged (Fig. 3).

Figure 3: Smiltyne Wellness Trail (Photos: WEB-3, 2021)

Another unique object in the recreation area of Smiltyne is the health trail. Smiltyne Wellness
Trail was established in 1989 on the initiative of Algimantas Laurinaitis. In 2012, Smiltyne
Wellness Trail was renovated and is now awaiting visitors. The goal of the trail was to attract
as many people as possible to spend their time actively and healthily, and to protect the
Smiltyne forest from fires. The length of the trail is about 1.5 km width 1.5-2.0 meters. The
uniqueness of the trail is that everything here is natural and made of wood. The trail passes
near picturesque places of great recreational significance, covered with natural pavement,
equipped without disturbing the balance of nature.

Smiltyne settlement falls within the territory of the Curonian Spit National Park, where the
preservation, development, adaptation, construction and other activities of nature and culture
are regulated by the requirements defined in the decisions of the Curonian Spit National Park
Management Plan.

2. The Continental Green Part of the Baltic Sea Coast in Klaipeda

The formation of the Baltic Sea coast of Lithuania is inseparable from the 17th and 18th cen-
turies, when the development of the port structure began. The infrastructure process began to
develop with the marking of fairways, piers construction, the subsequent deepening of water
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areas, the lighting of lighthouses and the installation of ballast berths. Of the late 19th to
early 20th centuries the economic downturn at the beginning of the 19th century also had a
strong impact on the development of the country's Baltic Sea coasts. The construction of the
southern pier, which had been carried out until then, was strengthened only when the Prussian
authorities leased the strait and the sea coast from Klaipeda to the Dutch Cap Merchants'
Union. The agreement was based on one condition: the merchants' union would strengthen the
coast and clean up the piers. Accordingly, the merchant community prepared the pier in two
parts: the first was a 940 m long quay reinforced with stones, and the second was a 2.5 m
wide and 2 m high pier protruding into the sea. The construction of the southern pier, which
was started a little later, reached a length of 945 m, and at the same time the port fairway
was deepened to 7 m, and detailed plans of the Fisherman's Harbor, northern and southern
piers with a certificate of work were made. The Lithuanian coast has acquired its current
features due to both natural and anthropogenic processes. Anthropogenic impacts on shores
occurred primarily through changes in the sediment balance, which are regulated by both
“hard” hydrotechnical facilities and “soft” landscaping measures. Hydrotechnical equipment
has the greatest impact on the Lithuanian mainland (Fig. 4 a and b).

Figure 4: a) Klaipeda city boundary, b) The continental green part of the Baltic Sea coast
in Klaipeda (Photos: WEB-1, 2021)

Despite the unique geographical location and strategic value of the coastal zone, this area is
also considered as the basis for the functioning of Klaipeda city natural framework, the
perspective of which is related to the rational preservation and management of the structure
and naturalness of forests and other green areas regulation and ensuring the established
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management regime for the protected areas in these zones (Curonian Spit National Park) and
the coastal ports.

Klaipeda city (Klaipeda, Melnrage, Giruliai) administers 11.2 km of the mainland Baltic Sea
coast, Klaipeda district — 8.6 km. Although only a part of the Baltic Sea coast in the Klaipeda
region is part of the Seaside Regional Park, there are many visited sites that are of ethnic,
historical, aesthetic or scientific value: settlements and the remains of defensive fortifications
reminiscent of the Il World War, the settlement of Karkle and the old Curonian cemetery in it
(Vrubliauskiene, 2015).

Memel-Nord (Coast Guard Battery) defensive fortifications of the Second World War,
installed after the annexation of Klaipeda region to Germany. Two coastal artillery batteries
were planned to be built. One was to be built in Smiltyne near Kopgalis — Memel Sud
(Klaipeda — South), the other — Memel Nord (Klaipeda — North) — outside Giruliai, Kukuliskes
village. However, only one battery was built, located in Kukuliskes (Fig. 5a) (Vrubliauskiené,
2015).

In Karkle, in the southern part of the village, there are surviving homesteads and an old
cemetery, located on a natural hill north of the Dutch Cap. In these cemeteries you can see the
surviving ancient authentic tombstones (wooden baptisms, metal wrought iron and cast crosses).
In the first half of the twentieth century these cemeteries were called ,liepu cemeteries”.
In Karkle, the old school and the old forge have partially survived from the old buildings. The
old bitter Evangelical Lutheran Church, the former amber workshop and the ship rescue station
have not survived (Fig. 4b).
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Figure 5: a) Coastal Artillery Battery “Memel-Nord”, b) Karkle village cemetery
(Photos: WEB-4, 2021)

Implementing the principles of sustainable mobility, the natural framework of Klaipeda suburbs
is adapted to the needs of the population. Various types of cognitive pathways play an
important role in the environmental education of modern society and the formation of its
ecological consciousness. In Klaipeda seaside forest, four circular health trails have been
created, which are called simply “Forest Trails”. The first trail, the White Seaside Hill Trail,
is unique in what was once called Kuklbrod (Kuckel Brod, a traditional bread pie in the West
Frisian region). The second trail, the Yellow Sand Meadows Trail, leads to the coastal sand
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dune plain, a historic site that once housed sand dunes surrounded by sand. They were later
planted with pine trees. The third, the Purple Forest Dune Trail, runs through forested hills.
As early as the 19th century man-made dunes were sheltered with sand-loving plants to
protect them from the sand dunes, and are now green forest. The fourth trail — The Samanas
Old Forest Trail stands out in an area that dates back to the 19th century. In order to protect
the city of Klaipeda from flooding, the first was planted and for a long time was proudly
called the “city plantation”. Now here is a natural forest park.

The uniqueness of these trails is that more than 95% of all trails run on various forest trails,
tracks and paths, avoiding asphalt as much as possible.

The highest point of the Lithuanian seaside — a 24.4 m high cliff in the Seaside Regional Park,
between Karkle and Giruliai is called the Dutchman’s Cap. According to scientists, this cliff was
formed by sliding glaciers 12-15 thousand years ago. It is a parabolic dune built on
a moraine ridge.

The Dutchman’s Cap cliff has long been overgrown with pine and oak groves, in stark contrast
to the rolling plain of sand, making the cliff a good landmark for sailors and fishermen. At the
end of the 17th century, when marking the port of Klaipeda, the location of the Dutchman’s
Cap was also marked. This cliff name was officially legalized on maps in 1818. In the same
year, warning signs for ships were erected on the cliff. The cliff probably got the name
“Dutchman’s Cap* because of its resemblance to a Dutch hat when viewed from the sea, but
such a name has long been used only by sailors who have used nautical charts. The locals date
back to the XIX c. — XX c. in the first half called the area Melnmuiza (Latvian Black Manor).

21)l

The Dutchman’s Cap offers sea views with steep shores and rocky beaches (Fig. 6). From the
cliff it is convenient to watch the birds flying over the sea. There is also a park for walks, oaks,
beeches, sycamore maples and other ornamental trees. The Dutchman’s Cap cliff is included in
the list of Natural Heritage Sites.
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Kultoros paveldas - tai per kelias kartas perimtos etniniu, istoriniu, estetiniu ar moksliniuv pozioriu
svarbios kultiros vertybés, kurios skirstomos | materialyjj ir nematerialyjj paveldqg. Materialusis
kultdros paveldas skirstomas | nekilnojamgsias kultiros vertybes ir kilnojamgsias kultoros
vertybes.

Pagal Kultoros objekty aktualizavimo 2014-2020 mety programa, $alies kultoros vertybiy registre
2019 m. pabaigoje jrasyta apie 26 tukst. kultdros paveldo objekty . Kultiros paveldas yra valstybei
strategiskai svarbus istorijos raidoje visuomenés testinai kuriamas isteklius, kuris atspindi istorine ir
kultgrine 3alies raidq, vaidina svarby vaidmenj iSsaugant ir puoseléjant tautinj tapatuma. Vadovau-
jantis uZsienio Saliy patirtimi ir geraisiais pavyzdziais Lietuvoje, kultdros paveldas savo aktualiza-
vimo prasme turi didZiulj pritaikymo visuomenés socialiniams, ekonominiams, kultoros ir eduka-
cijos poreikiams potencialg - sutvarkytame ir pritaikytame kultiros paveldo objekte gali jsikurti
bendruomenés centras, meny inkubatorius, mokykla, kultoros jstaiga ar kita bendruomenei reika-
linga jstaiga ar organizacija. Lietuvos Respublikos kultiros vertybiy registro duomenimis, 2019 m.
pabaigoje Klaipédos miesto savivaldybéje buvo jregistruotos 469 vertybés arba 1,4 proc. visy
Salyje registruoty kilnojamyjy ir nekilnojamyjy vertybiy.

Reik$miniai ZodZiai: paveldas, nekilnojamojo turto vertybés, Klaipédos pilies ir bastiony kompleksas

1. Nekilnojamojo turto vertybés Klaipedos mieste

Klaipédos miestas yra turtingas unikaliv istoriniu ir kulturiniu paveldu, nulemtu geografinés ir
geopolitinés padéties - upiy, Kursiy mariy ir Baltijos joros sankirtoje jsikires miestas ilgus metus
priklausé Vokieciy ordinui. Klaipédq i§ kity $alies miesty labiausiai i$skiria fachverkinés architek-

toros statiniai, turintys didele architektiring, urbanisting ir istoring verte.

Didzioji dalis Klaipédos miesto nekilnojamojo kultiros paveldo objekty (329) yra pavieniai arba
kompleksus sudarantys statiniai (Pav. 1). Pagrindinés Klaipédos miesto kultiros paveldo vietovés:
Senamiestis, Naujamiestis ir Smiltyné. Daugiausiai kulttros paveldo objekty sukoncentruota
Senamiestyje ir Naujamiestyje. Svarbus kultiros paveldo objektas yra Smiltynés gyvenvieté.
Smiltynés gyvenvieté yra priesingoje Kursiy mariy kanalo puséje, t. y. UNESCO Pasaulio gamtos

ir kultiros paveldo sgrade esan&iame ir saugomame Kurdiy nerijos pusiasalyje. Ji pasizymi
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kurortiniu ir i§ dalies Kurdiy nerijos gyvenvietéms budingu uZstatymo charakteriu. | Klaipédos
miesfo teritorijq gyvenvieté jjungta jau po Antrojo pasaulinio karo, ir su Klaipédos vostu bei
miestu jq jungia tamprus vizualinis rySys (WEB-4).

\WELY/, &

&
L NOS

Taip pat ne maziau svarbis yra nekilnojamojo kultiros paveldo kompleksai, dazniausiai bidami
stambUs ir sudaryti i§ keleto objekty, Zenkliai jtakoja miesto aplinkg ir jo vaizdg. Kai kurie jy turi
lemianios reikimes Klaipedos miesto pavidalui (jvaizdziui) ir Zymiu mastu kuria jo savituma. Sivo
poziriu i$skirtini 2 objektai: Klaipédos pilies ir bastiony kompleksas ir Klaipédos miesto bastio-

niniy jtvirtinimy kompleksas.

Klaipédos pilies ir bastiony kompleksas plyti Danés upés Ziotyse, Jiry uosto prieigose, visai greta
Senamiescio ir prieSais Naujamiestj (Istorinj miesto centrg), Klaipédos pilies ir bastiony komplek-
sas savo erdvine struktira - reljefu, statiniy liekanomis bei vandeny akvatorijomis aktyviai vizu-

aliai bei funkciniu pozitriu jtakoja ir praturtina svarbiausigjq Klaipédos miesto dalj.

Klaipédos miesto bastioniniy jtvirtinimy kompleksas, kurio liekany dalis yra i$sidésciusi ir Galinio
Pylimo g., taip pat yra svarbus urbanistinés strukturos ir miestovaizdZio elementas ir veikia miesto
centrinés dalies aplinkg idvien su pagrindiniu Pilies ir bastiony kompleksu, sudarydami Senamiestj

i§ piety juosiantj bastioniniy jivirtinimy Ziedq.

Kultiros paveldo objekty jveiklinimas sudaro patrauklias sqglygas kurti ir vystyti turizmo produktus,
edukacines veiklas, plétoti verslq.
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2. Kloipédos pilies ir bastiony kompleksas

1252 m. Livonijos ordinui pastadius pirmqjq pilj planuota, kad greta jos émes kurtis miestas -
Memelburgas (Memelburg), dabar Klaipéda vadinamas, ilgainivi taps viso regiono centru. Pasta-
tyti &ia pilj tebuvo sudéting plano nukariauti Kur3g, Lietuvq ir Ziemgalg dalis. Sio plano nei Livoni-

jos, nei Vokiediy ordinai taip ir nesugebéjo jgyvendinti.

Klaipédos pavadinimas - lotyniskai Caloypede - pirmq kartg aptinkamas Lietuvos DidZiojo kuni-
gaikicio Vytauto laidke, rasytame po Torinés taikos (1411). Jame teigiama, jog Memelio pilis,

kitaip Caloypede vadinama, ,su visu turtu yra pastatyta tikroje Zemaiciy zeméje”.

Mediniai Klaipédos pilies bastionai, nuo kuriy ir prasidéjo miesto statybos buvo pastatyti
klampioje vietoje, todél 1253 m. desiniajame Danés krante iskilo muriné aptvarinio - gardinio
tipo pilis.

Pilies kieme stovéjo muriniai ir mediniai pastatai, o sienas saugojo grioviai, pylimai ir palisa-
dos. Pilies gynybine sistemg sudaré bokstai, gynybiné sienq, grioviai bei pylimai su gynybiniais
statiniais. XV a. Klaipédos pilis savo architektira mazai kuo skyrési nuo kity ordino piliy: masyvis
morai buvo pagyvinti ornamentais, kontraforsy eilémis, dantytomis gotikinio raudony plyty maro
sienomis. XVI a. tobuléjant artilerijai, senoji pilies gynybiné sistema tapo netinkama, tad 1516-
1519 m. Klaipédos pilis buvo sustiprinta Zemiy pylimais su bastéjomis, o 1538-1550 m. -
kapitaliskai perstatyta. Rekonstruota pilis buvo netaisyklingo kvadrato formos su penkiais
bokstais. Prie vidiniy ir i3oriniy pilies sieny buvo pristatyti gyvenamieii ir Okiniai korpusai. Pilis buvo
tobulinama, perstatinéjama ki 1757 m. Rusy karivomenei uzémus Klaipédqg, pilis nebeteko

karinés reikSmés ir émé nykti (Pav. 2).

2 paveikslas: Klaipédos/Memelio miesto planas 1670 ir 1757 m. (Nuotraukos: WEB-2, 2021)

Klaipédos pilies ir bastiony kompleksas - viena svarbiausiy pajirio regiono kultiros paveldo
vertybiy. Si teritorija turi architektiring, urbanistin, istoring verte. Taip pat ji suteikia uostamieséivi

savitumo, unikalumo ir i§skirtinumo, todél dar 2012 m. buvo pradéti atkirimo ir atnaujinimo

darbai.
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3 paveikslas: Ortofotografinio Zemélapio fragmentas: Klaipédos pilies ir bastiony kompleksas
1995-2018 m. (Nuotraukos: WEB-3, 2021)

Atlikus visus tyrinéjimo darbus buvo restauruotos princo Karlo ir princo Frydricho bastiony ir
Siaurinés bei ryfinés kurtinos aframinés sienutés. Tada imtasi konservuoti ir restauruoti atkastus
murus bei grindiniy atodangas, galiausiai suremontuotos stoginés, sutvarkytas pilies kiemas,
klojant dangg, Zyminciq pilies rimy bei i$oriniy bastiony ir kurtiny kontirus. Taip pat jrengtas
Mazosios Lietuvos istorijos muziejaus informacijos centras. Toliau buvo atkuriama Klaipédos pilies ir
bastiony komplekso rytiné kurtina, vyko Antrojo pasaulinio karo laiky kuro sandélio remontas: is

pritaikytas visuomeniniams renginiams ir turizmui (Pav. 3).

Tikslas grqzinti Klaipédos piliaviete miestui ir miestie¢iams tikrai yra pasiektas - atkurta atvira ir
grazi istoriné miesto erdvé.

3. Kloipédos miesto bastioniniai jtvirtinimai

Per 750 mety Klaipéda, kaip ir daugelis senyjy miesty, pergyveno daug kary, gaisry, epidemijy,
ekonominiy nuosmukiy ir pakilimy, padariusiy jtakq jos architektorai ir planavimui. Miesto archi-
tektiroje kiekviena istoriné epocha paliko savo Zenklus - tik viena rySkesnius, kita - vos paste-

bimus.

Klaipéda, kaip ir kiekvienas istorinis miestas, turi viduramziais sukurtq gatviy tfinklg, kvartaly,
sklypy sistemq - savotitkg miesto karkasg. Dabartinio senamieséio planiné struktora pradéta kurti
tik XV a. pabaigoje - XVI a. pradZioje. Iki tol miestas buvo mazZas ir tilpo nedideléje teritorijoje
greta pilies. Ypaé svarbus XVII a. Klaipédos urbanistinés raidos momentas - miestas buvo apjuo-
stas bastionine gynybine sistema. 1627-1629 m. Klaipédq émé juosti olandigko tipo jtvirtinimai,
statyti pagal inZinieriaus Rene Carracioli de Niastre projektq. Buvo supilti apie 3,5 m aukicio
pylimai ir bastionai, aplink kurivos iSkasti vandens grioviai - fosos. Baigus juos rengti ir rekon-
stravus XVIII a. viduryje miestq i§ ryty ir piety pusiy apjuosé bastioniniai jtvirtinimai, o i§ Siaurés
saugojo Navujoji Danés upé, todél patekti | miestq buvo galima tik pro Tilto, Kiliy (Akmeny) ir
Maliny vardais vadinamus vartus. Si sistema Klaipédq saugojo per dvedy (1629-1635) ir rusy
(1757-1762) karivomeniy uzémimus. Sie bastioniniai jtvirtinimai mena ir garsaus rusy karvedzio
Aleksandro Suvorovo vardq, kuris, rusy armijai uzémus Klaipédq, Septyneriy mety karo metu
(1756-1763) éjo komendanto pareigas.
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Klaipéda city’s
bastion
fortifications

4 paveikslas: Klaipédos miesto bastiono jtvirtinimai 1757 ir 1903 m. (Nuotraukos: WEB-2, 2021)

XVIIl a. antroje puséje miesto jivirtinimai prarado svarbg, todél buvo suteiktas leidimas nugriauti
jtvirtinimus, 1. y. pylimus i§nuomoti, griovius uZpilti Zemémis, vartus griauti plytoms. XX a. isliko tik
dzia nuo Turgaus gatvés gale esandiy bastiony, istorinivose planuose vadinamy Geldern ir Pur-
mark vardais. Prie3ais juos matosi apsauginio griovio vanduo ir vienintelis i$likes ravelinas. 1994-
1997 m. Sios gynybiniy jtvirtinimy liekanos buvo restauruotos.

Siandien unikalus miesto istorijos paveldo objektas su pylimais, kanalais, pésciyjy ir dviratininky
takais, lankytojus pasitinka smarkiai atsinaujines: jrengta apsvietimo sistema, sutvarkyti teritorijos
zeldynai, maZosios architektiros elementai, jrengta stebéjimo ir apsaugos sistema, suremontuoti
esami laiptai, tiltai prie Danés upés ir tiltas, vedantis j salg, sutvarkytos vandens telkinio krantinés
ir pakrantés, jrengti pésciyjy ir dviradiy takai, jrengta vaiky Zaidimy aikstelé (Pav. 5).

5 paveikslas: Klaipédos miesto bastiony jtvirtinimai (Nuotraukos: I. Kuklys, 2021)
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4. Kloipédos miesto nekilnojamojo turo vertybiy skaitmeninimas

vy —

Kintantis politinis, technologinis, socialinis ir kultarinis kontekstas kelia naujus reikalavimus, i§3ukius
ir galimybes archyvams, bibliotekoms, muziejams ir kitoms atminties institucijoms. ES lygmeniu
pripazjstama kultiros paveldo skaitmeninimo svarba, valstybés narés raginamos kurti palankias
salygas skaitmeninti atminties institucijose saugomus kultiros paveldo objektus, sudaryti galimy-
bes teikti visuomenei labai geros kokybés informacines paslaugas ir uztikrinti visiems Europos
pilieciams sparciq ir paprastqg prieigg prie Europos kultiros paveldo. Lietuvos kultiros paveldas
yra svarbi Europos kultiros paveldo dalis, todél Lietuva raginama atsizvelgti | pagrindines ES
skaitmeninimo valdymo strategines kryptis ir skatinti atminties institucijas skaitmeninti Lietuvos

kultoros paveldq, integruoti jj j Europos kultiros paveldo informacine erdve.

Siekiant uztikrinti efektyvig Lietuvos kultiros paveldo sklaidg, padaryti kultiros paveldo objektus
vieSai prieinamus Lietuvos ir viso pasaulio Zmonéms, turi biti sudarytos vientisos paieskos ir
prieigos prie jvairiy tipy ir formy skaitmeniniy objekty galimybés (WEB-4, WEB-5). Vienas i
naujausiy ir inovatyviausiy objekty skaitmeninimo metody - nuotoliniai tyrimai. Sie metodai, nau-
dojant jvairias technologijas, leidZia nuotoliniu budu tiesiogiai, be fizinio kontakto surinkti erdving

informacijq apie fizines, chemines, biologines objekty savybes (WEB-6).

Nuotoliniai tyrimai tampa ypaé aktualis, kai duomenys renkami didelivose, sunkiai prieinamose
bei miskingose vietovése. Taikant nuotolinius tyrimus buvo nuskenuotos Klaipédos pilies ir bastiony

komplekso ir Klaipédos miesto bastioniniy jtvirtinimy kompleksy teritorijos (Pav. 6).

6 paveikslas: Klaipédos miesto bastioniniy jtvirtinimy ir Klaipédos pilies bei bastiony komplekso 3D
modeliai. (Nuotraukos: I. Kuklys, 2021)

Siekiant sukurti vientisq Lietuvos kultros paveldo skaitmenine informacine erdve, pailginanti kul-
toros paveldo objekty gyvavimo laikg, pateikianti $alies, Europos ir pasaulio visuomenei aktualig,
i$samiq ir patikimg informacijq apie Lietuvos kultiros paveldg, uztikrinanti nuolatinj, patikimg ir
geros kokybés kultiros paveldo istekliy naudojimg mokslo, $vietimo ir kultGros tikslams $Sie Klaipé-

dos kultiros paveldo objektai buvo jtraukti | Klaipédos miesto skaitmeninj zemélapj.
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Cultural heritage is the cultural values of ethnic, historical, aesthetic or scientific importance that
have been handed down over generations and it is divided into tangible and intangible heritage.
Tangible cultural heritage is divided into immovable cultural property and movable cultural
property.

According to the 2014-2020 Programme for the Updating of Cultural Objects, at the end of 2019, the
country's Register of Cultural Objects will contain around 26,000 cultural heritage objects. Cultural
heritage is a resource of strategic importance for the country, which is continuously created by
society during its historical development, reflects the historical and cultural development of the
country, and plays an important role in preserving and fostering national identity. Following the
experience of foreign countries and good examples in Lithuania, cultural heritage in terms of its
actualization has a huge potential for adaptation to the social, economic, cultural and educational
needs of society — a community centre, an arts incubator, a school, a cultural institution or other
institutions or organisations that are needed by the community can be housed in a cultural heritage
object that has been cleaned-up and adapted. According to the Register of Cultural Property of the
Republic of Lithuania, at the end of 2019, 469 properties were registered in Klaipeda City Municipa-
lity, or 1.4% of the total number of movable and immovable properties registered in the country.

Key words: heritage, real estate values, Klaipeda Castle and Bastion Complex, Complex of bastions.

1. Real Estate Values of Klaipeda City

Klaipeda is rich in unique historical and cultural heritage due to its geographic and
geopolitical location — at the intersection of rivers, the Curonian Lagoon and the Baltic Seq, the
city belonged to the Teutonic Order for many years. Klaipeda is distinguished from other cities
in the country by its fachwerk architecture, which is of great architectural, urban and historical
value.

The majority of the immovable cultural heritage objects of Klaipeda City (329) are single
buildings or buildings forming complexes (Fig. 1). The main cultural heritage sites in Klaipeda
are the Old Town, New Town and Smiltyne. The largest concentration of cultural heritage sites
is in the Old Town and Naujamiestis. An important cultural heritage site is the settlement of
Smiltyne. The Smiltyne settlement is located on the opposite side of the Curonian Lagoon
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Channel, on the Curonian Spit peninsula, which is listed and protected by the UNESCO World
Heritage List for Nature and Culture. It is characterised by the resort-like design of buildings.
The settlement was incorporated into the territory of the city of Klaipeda after the Second
World War, and it has a strong visual connection with the port of Klaipeda and the city
(WEB-4).

Figure 1: Baznyciy St. courtyard 1970 and 2013 (Photo: WEB-1, 2021)

Equally important are the complexes of immovable cultural heritage, which, often large and
composed of several sites, have a significant impact on the city's environment and its image.
Some of them have a decisive influence on the image of Klaipeda and to a significant extent
create its distinctive character. In this respect, two objects stand out: the Klaipeda Castle and
Bastions Complex and the Klaipeda City Bastion Fortifications Complex.

The Klaipeda Castle and Bastions Complex is located at the estuary of the Dane River, in the
vicinity of the Seaport, right next to the Old Town and in front of the New Town (the Historic
City Centre). The spatial structure of the Klaipeda Castle and Bastions Complex — the relief,
the remnants of the buildings and the bodies of water — actively visually and functionally
influence and enrich the city of Klaipeda.

The bastion fortification complex of Klaipeda city, part of the remains of which are also
located in Galinio Pylimo Street, is also an important element of the urban structure and
cityscape and influences the surroundings of the central part of the city together with the main
complex of the castle and the bastions, forming a ring of the bastion fortifications encircling
Old Town from the south.

The improvement of cultural heritage sites creates attractive conditions for the creation and
development of tourism products, educational activities, and business development.
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2. Klaipeda Castle and Bastion Complex

In 1252, when the Livonian Order built its first castle, it was planned that Memelburg, now
known as Klaipeda, would eventually become the centre of the entire region. Building a castle
here was just part of the plan to conquer the Curonian, Lithuanian and Ziemgala tribes. Neither
the Livonian nor the Teutonic Knights were able to implement this plan.

The name of Klaipeda — Caloypede in Latin — was first mentioned in a letter written by Grand
Duke Vytautas of Lithuania after the Peace of Torun (1411). It states that Memel Castle, other-
wise known as Caloypede, ,,with all its possessions, is built on the land of the Samogitians”.

The wooden bastions of Klaipeda Castle, from which the construction of the city began, were
built in a viscous place, so in 1253 a stone castle was built on the right bank of the Dane River.

The castle’s courtyard was made up of stone and wooden buildings, and the walls were
protected by ditches, ramparts and palisades. The castle's defence system consisted of towers,
a defensive wall, ditches and ramparts with defensive structures. The architecture of Klaipeda
Castle in the 15th century differed little from other castles of the Teutonic Order: massive walls
were enlivened with ornaments, rows of buttresses, and jagged Gothic red brick walls. In the
16th century, as artillery became more sophisticated, the old defensive system of the castle
became inadequate, and Klaipeda Castle was reinforced with earthen ramparts and bastions
in 1516-1519, and then completely rebuilt in 1538-1550. The reconstructed castle was an
irregular square with five towers. Residential buildings and outbuildings were added to the
inner and outer walls of the castle. The castle was improved and rebuilt until 1757, when the
Russian army captured Klaipeda and the castle lost its military significance and began to
decline (Fig. 2).

-

ESN
- - P -

Figure 2: Plan city Klaipéda/Memel 1670 and 1757 y. (Photo: WEB-2, 2021)

The Klaipeda Castle and Bastions complex is one of the most important cultural heritage sites
of the coastal region. The area has architectural, urban and historical value. It also gives the
port city its distinctive, unique and exceptional character, which is why restoration and reno-
vation works started in 2012.
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Figure 3: Fragment of orthophoto map: Klaipeda Castle and Bastion Complex 1995-2018 y.
(Photo: WEB-3, 2021)

After all the research work, the retaining walls of the bastions of Prince Charles and Prince
Frederick and the northern and eastern curtain walls were restored. Then the preservation and
restoration of the excavated masonry and pavement outcroppings was undertaken, followed
by the repair of the awnings and the landscaping of the castle courtyard, with the laying of
a pavement marking the outline of the castle palace, the outer bastions and courtyards.
An information centre for the Museum of the History of Lithuania Minor was also installed.
The eastern curtain of the Klaipeda Castle and bastions complex was further restored, and the
World War ll-era fuel depot was renovated for public events and tourism (Fig. 3).

The goal of returning Klaipeda Castle to the city and its citizens has certainly been achieved —
an open and beautiful historical space of the city has been restored.

3. Klaipeda City's Bastion Fortifications

Over 750 years, Klaipeda, like many ancient cities, has endured many wars, fires, epidemics,
economic downturns and upheavals that have influenced its architecture and planning. Each
historical epoch has left its mark on the city's architecture, some more pronounced than others,
others barely noticeable.

Klaipeda, like every historical city, has a medieval network of streets, quarters and plots of
land — a kind of urban framework. The planned structure of the present Old Town was only
begun in the late 15th and early 16th centuries. Until then, the town could fit into a small area
next to the castle. A particularly important moment in the urban development of Klaipeda in
the 17th century was the fact that the city was surrounded by a bastion defence system.
Between the years 1627 and 1629, Klaipeda was surrounded by fortifications of the Dutch
type, built according to the design of the engineer Rene Carracioli de Niastre. The ramparts
and bastions were about 3.5 m high, and around them were dug water ditches — fossae. After
their completion and reconstruction in the mid-18th century, the city was surrounded by bastion
fortifications on the east and south sides and protected by the New Dane River on the north, so
that access to the city was only possible through the gates “Tiltas”, “Kuliai” (Stones) and
“Malunai”. This system protected Klaipeda during the Swedish (1629-1635) and Russian
(1757-1762) occupations. These bastion fortifications also bear the name of the famous Russian
military commander Alexander Suvorov, who served as commandant during the Seven Years'
War (1756-1763) when the Russian army captured Klaipeda.
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Klaipéda city’s
bastion
fortifications

Figure 4: Klaipeda city's bastion fortifications 1757 and 1903 (Photo: WEB-2, 2021)

In the second half of the 18th century, the fortifications of the town lost their importance and
permission was granted to demolish the fortifications, i.e., to lease the ramparts, fill the ditches
with dirt, and demolish the gates for bricks. In the 20th century, only small fragments of the
complex fortification system survived (Fig. 4). The fortifications are most clearly seen from the
bastions at the end of Turgus Street, called Geldern and Purmark on historical plans. In front
of them, the water of the moat and the only surviving ravelin are visible. Between 1994 and
1997, the remains of these fortifications were restored.

Today, the unique historical heritage site with its dykes, canals, pedestrian and cycling paths,
welcomes visitors with a major renovation: a lighting system has been installed, greenery and
small architectural elements have been landscaped, surveillance and security systems have
been installed, the existing stairs and bridges to the Dane River and also the bridge leading
to the island have been repaired, the embankments of the reservoir and the banks have been
cleaned up, pedestrian and bicycle paths are in place, and a children's playground has been
installed (Fig. 5).
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4. Digitisation of Cultural Heritage in Klaipeda

The changing political, technological, social and cultural landscape presents new demands,
challenges and opportunities for archives, libraries, museums and other institutions. The
importance of digitisation of cultural heritage is recognised at the EU level, and Member
States are called upon to create favourable conditions for digitising cultural heritage objects
held by institutions, to enable the provision of high-quality information services to the public
and to ensure fast and easy access to Europe's cultural heritage for all European citizens.
Lithuanian cultural heritage is an important part of the European cultural heritage, and there-
fore, Lithuania is invited to consider the main strategic orientations of the EU's digitalisation
governance and to encourage institutions to digitalise Lithuanian cultural heritage and inte-
grate it into the European Cultural Heritage Information Space.

In order to ensure the effective dissemination of Lithuania's cultural heritage and to make
cultural heritage obijects publicly accessible to the people of Lithuania and the rest of the
world, it is necessary to provide seamless search and access to digital objects of various types
and forms (WEB-4, WEB-5). One of the newest and most innovative methods of digitising
objects is remote sensing. These methods, using various technologies, allow for the remote
collection of spatial information about the physical, chemical and biological properties of
objects directly, without physical contact. It is Therefore an attempt to measure something at a
distance, rather than in situ (WEB-6).

Remote sensing becomes particularly relevant when data is collected in large, inaccessible and
forested areas. Remote sensing has been used to scan the territories of the Klaipeda Castle
and bastion complex and the Klaipeda city bastion fortification complexes (Fig. 6).

Figure 6: 3D models of Klaipeda city's bastion fortifications and Klaipeda Castle
and Bastion Complex. (Photo: I. Kuklys, 2021)

In order to create a seamless digital information space of Lithuanian cultural heritage,
prolonging the lifetime of cultural heritage obijects, presenting relevant, comprehensive and
reliable information about Lithuanian cultural heritage to the national, European and world
public, ensuring permanent, reliable and good quality use of cultural heritage resources for
the purposes of science, education and culture, Klaipeda cultural heritage objects have been
included in the Klaipeda City Digital Map.

198
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




HERITAGE OBJECTS IN KLAIPEDA CITY

BIBLIOGRAPHY

Demereckas K., Klaipeda senuose zemelapivose, Klaipeda 2018, pp. 23, 27, 46,72

Klaipedos miesto savivaldybe, Klaipedos miesto aplinkos ir istekliy analize, 2020

Lietuvos Respublikos vyriausybes nutarimas, Del Lietuvos kulturos paveldo skaitmeninimo,
skaitmeninio turinio saugojimo ir prieigos strategijos patvirtinimo, 2009

Nikzentaitis A., Vareikis V., Zukas J., Geniene Z., Strakauskaite N., Genys J. and Andrijauskas E.,
Istorija populiariai, Klaipéda 2002, pp. 16,123-124

Schowengerdt R. A., Remote Sensing: Models and Methods for Image Processing, Arizona 2007,
pp.2

Statyba ir architektura, Siaurine Klaipedos kurtina — busima erdve pilies statyboms2 2018 htips://
sa.lt/siaurine-klaipedos-kurtina-busima-erdve-pilies-statyboms /

WEB-1: https:/ /www.biblioteka.lt/paveldas

WEB-2: https://www.maps4u.lt/It /viewpage.php?page_id=61

WEB-3: https://www.geoportal.lt/map /zis/

WEB-4: https:/ /kvrkpd.lt/#/

WEB-5: https:/ /Irkm.lrv.It /It /veikla /finansuojamos-programos /valstybes-investiciju-programa/

teises-aktai-2/kulturos-objektu-aktualizavimo-2014-2020-metu-programa

WEB-6: http:/ /www.mlimuziejus.lt/park /skulpturu-parko-istorija/

199

URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA



MAZIEN VIESOSIOS ERDVES OBJEKTAI: SKULPTUROS KLAIPEDOS MIESTE

MAZIEJI VIESOSIOS ERDVES OBJEKTAI:
SKULPTUROS KLAIPEDOS MIESTE

Lina Kukliene, Birute Ruzgiene, Indrius Kuklys, Dainora Jankauskiene
Klaipedos valstybine kolegija, Aplinkos inzinerijos ir statybos katedra

Adresas: Bijunu 10, Klaipeda
e-mail l.kukliene@kvk.lt, b.ruzgiene@kvk.It, i.kuklys@kvk.lt, d.jankauskiene@kvk.It

DOI: 10.34659/glocal2/11

Klaipédos miesto planas linijinis, iStises KurSiy mariy ir Baltijos joros pakrantémis. Pagrindinés
miesto dalys: Senamiestis Danés kairiajame krante (jame 13-15 a. susiformavo stadiakampis gatviy
tinklas), Naujamiestis Danés deSiniajame krante (centriné dalis suskirstyta pailgais kvartalais),
nauji gyvenamieji rajonai (Pempininkai, Nauvjakiemis, Alksnyné, Gedminai ir kiti; statyti nuo 1945).
Uostamieséio specifikq paryskina krantinés, sandéliai, Klaipédos krastui bidingi fachverkiniai,
pramoniniai pastatai. Klaipédos mieste galima atrasti labai jdomiy, rety, savotiSko Sarmo turinéiy
techninio, inZinerinio paveldo relikty: prieskariniy elektros apsvietimo stulpy, jstabiy Simtamediiy
hidranty su bareljefiniais jrasais, dujiniy Zibinty, kanalizacijos 3uliniy dangéiy su garsiausios
uvostamieséio laivy statyklos uZrasais. Jie maziau pastebimi, tadiau unikalts savo autentiskumu.

Svarbu sukurti miestus, kuriy vieSosiose erdvése Zmonés galéty jaustis saugiai ir patogiai, kad j
vieng visumq buty sujungiamos naujausios technologijos, modernus dizainas ir ekologiskumas.
Kaip pavyzdzZiai galéty boti pateikiami Portugalijoje esantis parkas Ribeiro do Matadouro,
raudonojo kaspino parkas Kinijoje ar Hasle uostas Danijoje. Sivose projektuose modernusis
dizainas originaliai priderintas prie aplinkos, atkreipiant démesij ir | Zmoniy poreikius. Dar vienas
pavyzdys - Amsterdamas. Miestas, kurio plétros projektai sieja istorijg, butinas inovacijas ir
visuomenés norus, o savivaldybé skatina Zmones prisidéti prie miesto projekty plétros (Irena
Dirgéliené). Miestas, kuriame sveika ir malonu gyventi, - tai kompleksas ne tik gatviy, statiniy, bet
ir Zaliyjy erdviy - parky, skvery, vandens telkiniy ir misko parky. Klaipédos mieste gausu Zaliyjy
erdviy, kuriose galima rasti istorija menanéiy maZosios architektoros elementy. DaZniausiai
lankomi parkai Klaipédoje yra Skulptory parkas bei SajidzZio ir Draugystés parkai iSsidéste visoje
miesto teritorijoje.

Reik3miniai ZodZiai: skulptira, parkas, vieSosios erdvés, mazosios architektoros elementai

1. Skulpturos ir paminklai Klaipédos mieste

Visame Klaipedos mieste galima atrasti per 200 skulptury. Dauguma skulptiry ir paminkly
idéstyti miesto centre ir senamiestyje. Klaipédos Turizmo ir Kultiros Informacijos centro
svetainéje galima susidaryti individualy ypatinga marsruta, kuris leidzia dar geriau pazZinti

ypatinga pajirio atmosfera alsuojantj Klaipédos miestq. Keliaujant $iuo mardrutu galima rasti
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stebuklingo peliuko skulptira, patrynus pelivko nosj - garantuojoma sékmé. Klaipédos
senamiestyje neseniai buvo sukurta maZos pelytés skulptira (Pav. 1S). Tai stebuklinga 17 cm
auks$¢io pelé, pagaminta i§ bronzos ir akmens. Skulptirg supa bronziné juosta, ant kurios
vzradyta: "Paversk savo mintis ZodZiais, o zodZiai virs stebuklais". Tereikia sudnabzdéti | pelytés
ausj gerg norq, ir jis i$sipildys (skulpt. S. Jurkus ir S. Plotnikovas). Turgaus aikstéje galima aptikfi
dobermany veislés Suns skultirg - senamiescio sargg (Pav. 1b). Nuo 2006 m. pradzios
jvaZiavimg | senamiestj saugo geriausias #mogaus draugas - $uo. Si dobermano skulptira
vadinasi "Senamieséio sargas" (skulptorius S. Jurkus). Prie BirZos tilto, Karaliskojoje krantinéje
prabangiame soste praeivius vilioja Klaipédos undinélé. Salia meilés medzio Danés upés
pakrantéje i$8oko undinés skulptira (Pav. 1c). Ji simbolizuoja Klaipédq kaip jurin miestq... o gal
Danés upés unding, gedin&ig Zuvusio jaunojo kario. Sakoma, kad uZtvenkus upe pasirodo grazi
ir jausminga mergina su Zvynuota pasaka. Zvelgdama | vandenj ji prisimena jaunuolj, kurio
nesugebéjo idgelbéti. Skulptorius K. Pidymas savo kurinyje i§ bronzos jamzino ir lietuviskg
monetq. Tai vieno lito moneta, kurig puosia undinés uodegos atvaizdas.

1 paveikslas: a) “Senamies&io pelivkas”; b) “Senamiescio sargybinis”; c) “Undiné”.
(Nuotraukos: WEB-3, 2021)

Teatro aikstéje aptinkama Taravos Anike - nuo kity oficialiy paminkly ji skyriasi savo lyriskumu,
romantiskumu ir demokratiskumu. “Taravos Anikés” skulptira (Anchenas i§ Taravos) yra
pagrindinis Teatro aikités akcentas. Paminklas skirtas Klaipédoje gimusiam ir Karaliauciaus
universitete déstZiusiam poetui Simonui Dachui. Ann buvo mergina, kurig poetas jsimyléjo i§
pirmo Zvilgsnio. Tadiau ji buvo susizadéjusi su kitu vyru. Simonas Dachas jai skyré daing
“Annchen von Tharau”, kuri iki $iol dainuojama Vokietijoje, Austrijoje ir Sveicarijoje. Fontang su
merginos skulptira ir poeto bareliefu 1912 m. sukiré Berlyno skulptorius Alfredas Kune (Pav.
2a). Per Antrgjj pasaulinj karg skulptira dingo. Klaipédieéiy ir iSeiviy iniciatyva 1989 m. ji buvo
atstatyta (Pav. 2b). Skulptira buvo atkurta remiantis nuotraukomis bei originalia kopija - maza
skulptiréle. Paminklg atkiré berlynietis skulptorius M. Haacke. Taravos Aniké vél tapo miesto
simboliu, o Simono Dacho meile byloja Zodziai iskalti ant postamento: “Annchen von Tharau,
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mein Reichthum, mein Gut, du meine Seele, mein Fleisch und mein Blutl” [Anike Taravos, turte

didZiausias, tu mano siela, kunas ir kraujas!].

2 paveikslas: a) “Taravos Aniké” 20 a. pradZioje; b) “Taravos Anike” dabar. (Nuotraukos: WEB-1, 2021)

Klaipédos turizmo ir kultiros informacijos centras atrinko trylika skulptiru ir sukurpé visq kalban-
&iy skulptiry zemélapj. Atrinktos skulptiros papasakos jy atsiradimo istorijg, taip pat bus susietos
su viety, kuriose stovi, istoriniais pasakojimais. Keliaujant kalban&iy skulptory marsrutu galima rasti
tokias ypa¢ lankomas skuptiras kaip “Bucinys”. Netoli Danés upés Siaurinés krantinés stovi
skulptira, vaizduojanti mergaite, siungianciq budinj kitoje upés puséje esanciai berniuko su $unimi
skulptirai (Pav. 3a). Skulptira puosia Klaipédos kranting ir lankytojy laukia nuo 2014 m. vasaros

(skulptorius R. Kvintas).

Skulptira “Klaipédietis” miestui buvo sukurta, kaip dovana minint 750-gjj miesto jubiliejy
(Pav. 3b). Mazasis, truputi jzilokas klaipédietis besigiriantis, kad meras jam patikéjo saugoti
miesto Zole, pasakoja miesto jkirimo istorijg. Salia Klaipédos pilies muziejaus ir pasukamoijo tilto
galima aptikti vaiduoklio skulptirg, kuris lipa i§ vandens, per pylimq ir kairéje rankoje laiko
Zibintq (Pav. 3c). Juodojo vaiduoklio skulptira primena seng legendq. Pasakojama, kad 1595 m.
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vienas i§ Klaipédos pilies sargybiniy Hansas fon Heidé staiga pamaté vaiduoklj... Mistinis svecias
perspéjo, kad miestui gali pritrokti “grudy ir medienos...” Tai pasakes vaiduoklis pasitrauké atgal
rikg... (skulptoriai S. Jurkus ir S. Plotnikovas).

2. Kloipédos Skulptiiry Parkas

Skulptiry parkas jkurtas 1977 m. senyjy miesto kapiniy vietoje (Pav. 4). 1975 m. Klaipédos
miesto vykdomasis komitetas priémé sprendimq uzdaryti kapines ir jy vietoje jrengti skulptury
parkg. Miesto gyventojams buvo suteikta galimybé rinktis perlaidoti savo artimuosius Joniskés
kapinése (atidarytos 1959 m.) (Demereckas, 2018).

F 6 e ol P

4 paveikslas: Senosios Klaipédos kapinés ir jy priezigros darbai. (Nuotraukos: WEB-2, 2021)

Smiltynés granito simpoziumai vyko penkiolika mety nuo 1977 iki 1991 m., o juose sukurti meno
kriniai buvo eksponuojami parke (Pav. 5). Sivo metu parko teritorijoje, uZimancioje 10 haq,
eksponuojama 116 meno kiriniy jvairiomis temomis, kurivos sukuré 61 skulptorius per 13 sim-
poziumy. Paskutiniyjy dvejy simpoziumy mety skulptiros kiriniai dabar stovi aik3téje prie Danés
upés ir netoliese esanciame Smiltynés lankytojy centre. I viso per penkiolika mety simpoziumuose
dalyvavo 69 profesionalts skulptoriai, sukire 131 kirinj. 1979 m. buvo sudaryta komisija, kuriai
reikéjo pateikti simpoziumy eskizus ir kuri buvo susijusi su cenzirine patikra, nuo 1979 m.
Klaipédoje émé rastis keistos skulptiros, tuo metu nejprastos viedosiose erdvése. Buvo plétojamos
ir aktualizuojomos meno strategijos, svetimos sovietiniam realizmui ir tuometinio oficialaus

ideologinio elito suformuotam poZitrivi | modernizmg (Sudarytoja S. Simanaitiene, 2012).
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5 paveikslas: Skulptoriai Smiltynés simpoziume 1978 m. (Nuotraukos: WEB-2, 2021)

Siandien Skulptary parko feritorijg sudaro keli istoriniai sluoksniai:

1.
2.

XIX a. pradzios fortifikacinis lauko jrenginys, likes nuo Prisijos karo su Napoleonu.

Senyjy miesto kapiniy (1820 m. - XX a. antroji pusé) fragmentai, 1923-yjy sukiléliy kapa-
vieté, Antrojo pasaulinio karo memorialas. Yra afstatyti labdario Juliaus Liudviko Vynerio,
Hermano ir Marie Gerlachy antkapiniai paminklai (Pav. éal).

Lietuvos brandZiojo modernizmo skulptiros ekspozicija (1977-1989) (Pav 6b).

Naujieji atminimo Zenklai (memelenderiy atminimo akmuo, paminklas laivo ,Linkuva”

iy

atminimui, armény chackaras).

6 paveikslas: a) J. L. Wienerio paminklas (atstatytas 2002 m.); b) Neptunas (1981)
(Nuotraukos: WEB-2, 2021)
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Skulptiry parkas Siandien tai - Lietuvos skulptiros 8-9 desimtmediu meno galerija po atviru

dangumi. Si teritorija apima ir suvienija kelias dimensijas:

1. istorinj memorialinj palikimg, jamZinant Miesto kapinése palaidoty jZymiy Zmoniy atminimg;

2. meninj modernios dekoratyviosios skulptiros palikimg, kuris $iuo metu yra gerai issilaikes ir
prizirimas;

3. Sios vietos kaip vieos erdvés panaudojimg kultriniam vyksmui.

Klaipédos skulptiry parke uzkasta daugybé nejkainojamy lobiy - pradedant realiais XIX-XX a.

pradzios antkapiniais granito, marmuro paminklais iki jdomiausiy gyvenimisky istorijy.
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The city plan of Klaipeda is linear, it stretches by the coast of the Curonian Lagoon and The Baltic
Sea. The main parts of the city are the old town, positioned on the left side of the river Dane (during
the 13th-15th centuries there formed a rectangular grid of streets), the new town, positioned on the
right side of the river Dane (the central part is divided into elongated blocks), and the new residential
areas (Pempininkai, Naujakiemis, Alksnyne, Gedminai and others; built since 1945). The specifics of
the port city are highlighted by the piers and warehouses. Klaipeda is also characterized by its half-
timbered and industrial buildings. In the city of Klaipeda you can find very interesting, rare, having
a kind of charm relics of technical and engineering heritage: pre-war electric light poles, amazing
centuries-old hydrants with embossed records, gas lamps, manhole covers with inscriptions of the
most famous port city’s shipyard. They are less noticeable but unique in their authenticity.

It is important to create cities where public spaces allow people to feel safe and comfortable and the
latest technologies, modern design and environmental friendliness are combined. Examples include
the Riveiro do Matadouro park in Portugal, the Red Ribbon Park in China or the Hasle pier in
Denmark. In these project, modern design is authentically adapted to the environment and the needs
of the people. Another example — Amsterdam. A city whose development projects link history, nece-
ssary innovations, the needs of the people, and the municipality encourages people to contribute to
the development of the city projects (Irena Dirgeliene). A city that is fun and safe to live in, it is not
only a complex of streets and buildings, but also green spaces — parks, squares, water bodies and
forest parks. Klaipeda is rich in green spaces, where you can find elements of small architecture
reminiscent of history. The most frequently visited parks in Klaipeda are the Sculpture Park, the
Sajudis and Friendship parks, which are located throughout the city.

Key words: sculpture, park, public space, elements of small architecture

1. Klaipeda Sculptures and Monuments

Over 200 sculptures can be found throughout Klaipeda. Most of the sculptures and monuments
are in the city center and the old town. An individual route can be created on the Klaipeda
Tourism and Culture Information Centre’s website, which allows you to get to know even better
the city of Klaipeda, full of a special seaside atmosphere. A sculpture of a magical mouse can
be found on this route, rubbing its nose will guarantee you success. In Klaipeda Old Town,
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a sculpture of a little mouse was created recently (Fig. 1a). It is a magical mouse, 17 e¢m high
made from bronze and stone. The sculpture is surrounded by a bronze band on which is
inscribed: “Transform your thoughts into words and words will turn into miracles”. All you must
do is whisper good wishes into the ear of the little mouse and it will come true (sculptures
S. Jurkus and S. Plotnikovas). A Doberman dog sculpture can be found in the market square —
“The Guard of the Old Town” (Fig. 1b). From the beginning of 2006, the entrance to the Old
Town has been guarded by a man’s best friend — the dog. This sculpture of a Doberman is
called “The Guard of the Old Town” (Sculptor S. Jurkus). By the Birzai Bridge, on the Royal
pier, a mermaid, sitting in a luxurious throne, attracts passers-by. Next to the love tree on the
coast of Dane river a sculpture of mermaid leaped out (Fig 1c¢). She is a symbol for Klaipeda
as a sea city... or maybe a mermaid of the Dane river who is mourning for a perished young
warrior. It is said that when the river floods a beautiful and sensual girl with a scaly tale
appears. Looking down into the water she remembers a young man whom she was not able to
save. Sculptor K. Pudymas in his work from bronze also immortalized a Lithuanian coin. It is
a one litas coin which is decorated with an image of a mermaid’s tail.

Figure 1: a) “Thaumaturge Old Town Litle Mouse”; b) “The guard of Old Town”;
c) “Mermaid”. (Photos: WEB-3, 2021)

The “Taravos Anike” is found in the theather square — it differs from other monuments in its
lyricism, romance, and democracy. The sculpture of “Taravos Anike” (Annchen from Tharau) is
the main feature of the Theatre Square. The monument is to Simon Dach, a poet who was born
in Klaipeda and taught at Kdnigsberg University. Ann was a girl with whom the poet fell in
love at first sight. However, she was engaged to another man. Simon Dach dedicated to her
the song called “Annchen von Tharau” which is still sung in Germany, Austria, and Switzerland.
The fountain with the sculpture of the girl and the bas-relief of the poet was created in 1912
by Berlin sculptor Alfred Kune (Fig. 2a). During World War |l the sculpture disappeared.
It was reconstructed in 1989 on the initiative of the Klaipeda people and emigrants (Fig. 2b).
The sculpture was restored based on old photos and a small copy of the original. The
monument was restored by the sculptor M. Haacke from Berlin. “Taravos Anike” once again
became a symbol of the city and Simon Dach’s love is evidenced by the words carved on the
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pedestal: ~Annchen von Tharau, mein Reichthum, mein Gut, du meine Seele, mein Fleisch und

mein Blut

[Anike Tarawa, my greatest treasure, you are my soul, body and blood!].

Figure 2: a) “Taravos Anike” in the early 20th century; b) “Taravos Anike” now (Photos: WEB-1, 2021)

Klaipeda Tourism and Information Center selected thirteen sculptures and created a map of
talking sculptures. The selected sculptures tell the story of their origin, the narratives of the
places where they stand will also be linked. On the route you can find especially popular
sculptures such as “Bucinys”. Near the northern quay of the Dane river, there is a sculpture of
a girl sending a kiss to a sculpture of a boy with a dog, which is at the other side of the river
(Fig. 3a). The sculpture embellishes the pier of Klaipeda and is expecting visitors since the
summer of 2014 (Sculptor R. Kvintas).

‘ " —
& - 3

Figure 3: a) “The Kiss"; b) “Klaipedietis”; c) “The Black Ghost". (Photos: WEB-2, 2021)

The sculpture ,Klaipedietis” was created as a gift to commemorate the 750th anniversary of
the city (Fig. 3b). The small and a bit arrogant resident of Klaipeda tells the story of the city's
founding and boasts that the mayor has entrusted him with the protection of the city's coat of
arms. Next to the Klaipeda Castle Museum and the swing bridge you can discover a sculpture
of a ghost, which is climbing out of the water, through the embankment and is holding a lantern
in his left hand (Fig. 3c). The sculpture of the black ghost recalls an old legend. It was said that

208
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




SMALL PUBLIC SPACE OBJECTS: SCULPTURES IN KLAIPEDA CITY

in 1595 one of the Klaipeda’s castle guards, Hans von Heide suddenly saw a ghost... The
mystical guest warned that city might face “a shortage of grain and timber...”, Having said
this, the ghost retreated into the fog... (Sculptors S. Jurkus and S. Plotnikovas).

2. Klaipeda Sculpture Park

The Sculpture Park was established in 1977 on the site of the old city cemetery (Fig. 4).
In 1975 the Executive Committee of Klaipeda passed a decision to close down the cemetery
and make a park of sculptures in its place. Residents of the city were given a choice to rebury
their loved ones at the cemetery in Joniske (opened in 1959) (Demereckas, 2018).

" e Do

Figure 4: Old Klaipeda cemetery and its maintenance works. (Photo: WEB-2, 2021)

The Smiltyne granite symposia were held during fifteen years between 1977 and 1991 and
the artworks created there were put up in the park (Fig. 5). Nowadays, 116 artworks on
diverse subjects created by 61 sculptors during the original 13 symposia are displayed in the
park area encompassing 10 hectares. Pieces of sculptures made during the last two years of
the symposia are now standing in the square next to the Dane river and nearby the Smiltyne
Visitor Centre. In total 69 professional sculptors who made 131 pieces participated in the
symposia during that fifteen years. A commission, which required submission and entailed
censorship vetting of the symposia sketches, was formed from 1979 onwards. Strange sculp-
tures, uncommon in public spaces of that time, started to appear in Klaipeda. Art strategies
alien to the Soviet realism and to the approach to modernism, as it was shaped by the then
official ideological elite, were evolving and actualizing (Compiler S. Simanaitiene, 201 2).
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Figure 5: Sculptors at the Smiltyne Symposium in 1978. (Photo: WEB-2, 2021)

Today the area of the Sculpture Park encompasses the following historical-cultural layers:

1.  field fortification works, dating to the early 19™ century, surviving from the period of
wars between Prussia and Napoleon.

2. tombstones of the old city cemetery (1820 to the second half of the 20™ century).
Tombstones of benefactor J. L. Wiener and the famous H. and M. Gerlach family have
been restored to date. Remaining stone fragments of graves can be seen in the park
today (Fig. 6a).

3.  Lithuanian modern sculptures (1977-1989) (Fig. 6b).
new commemorative signs (a memorial stone commemorating citizens of Klaipeda buried
at the cemetery before the autumn of 1944, a monument to the perished crew of the ship

“Linkuva”, and a khachkar, an Armenian cross-stone).

Figure 6: a) the memorial for J. L. Wiener (rebuiltin 2002); b) Neptune (1981) (Photo: WEB-2, 2021)
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Today, the Sculpture Park is an open-air art gallery of Lithuanian sculptures from the 1980s

and 1990s. This territory encompasses and unites several aspects:

1. a historical memorial commemorating the famous people buried in the City Cemetery.

2.  the artistic legacy of modern decorative sculptures, which is currently well preserved and
maintained.

3.  the use of this park as a public space for cultural events.

Many invaluable treasures are buried in the Klaipeda Sculpture Park — from real 19* and
20t century tombstones, granite and marble monuments to many interesting life stories.
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1. Introduction

Klaipéda - treciasis Lietuvos miestas, iSsidéstes Vakary Lietuvoje prie Baltijos joros ir Kurdiy mariy.
Artimiausi kiti miestai Klaipédai yra Karaliau€ius (Rusijos Federacija) i$sidéstes vz 132 km,
Gdanskas-Gdyné-Sopotas (Lenkija) uz 213-223 km, Liepoja uz 89 km, Ventspilis uz 189 km,
Ryga uz 310 km (Latvijoje).

Klaipedos miesto plotas 98,4 km . Miesto ilgis i§ Siaurés j Pietus apie 17 km, ir i¥ Ryty | Vakarus
apie 6 km. Pagal Llietuvos Statistikos departamento duomenis (Pav.1) (2020 m.) Klaipédoje
gyveno 149 157 gyventojai. Darbingo amziaus gyventojai sudaré 71 proc. (106 tikst.) visy
gyventojy, nedarbo lygis mieste 8,5 proc. (12 700 nedirbanéiy), ilgalaikis nedarbas sudaré 2,5
proc (3 700 nedirbanéiy), dirbanéiy gyventojy buvo apie 90 900.

Klaipédos miestas yra pagrindinis Lietuvos transporto mazgas, kuriame susikerta tarptautiniai
sausumos ir jury transporto keliai, todél Klaipéda patraukli vietos ir uZsienio investicijoms, ypaé
multimodalinés logistikos ir kroviniy paskirstymo centry plétrai. Nuolat augantys vosto pajégumai
intensyvina kroviniy gabenimgq per miesto teritorijg | uostq ir i§ uosto. Sivo metu mieste yra kelios
gatves, kuriose vyksta intensyviausias krovininio, viesojo ir asmeninio transporto srautas. Sios
problemos didina informuotumq apie didéjanciq aplinkos tardq ir prastéjancias kelioniy sqlygas
(pvz., eismo spustis, vieSojo transporto vélavimus) mieste. Svarbu analizuoti sqlygas ir galimybes
kaip sumazinti kasdieniy kelioniy | darbg ir atgal (namai-darbas-namai) laiko sgnaudas,
transporto srauty perskirstymq rytinémis ir popietinémis piko valandomis, kaip geriau valdyti

j vostq ir i§ vosto judandius kroviniy srautus mieste, sukurti optimaliq eismo valdymo sistemq.
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1 paveikslas: Klaipédos miesto Zemélapis (Nuotraukos: Klaipédos miesto administracija, 2020 m.))

Klaipedos jiry uostas - tai vienas i§ nedaugelio neuz3glanéiy vosty Siaurés Europoje ir didZiau-
sias Lietuvoje. Uostas yra vakarinéje miesto dalyje ir driekiasi palei Kur$iy marias. Bendras vosto
plotas 5,5 km .. Uosto teritorija turi linijinge formg palei pakrante. Uostas yra svarbus ne tik
Klaipédos miestui, bet ir Lietuvai - uvoste sukurta per 12 000 darbo viety, o uZuostyje sukurta
apie 80 000 darbo viety. Uosto ekonominis poveikis uzimtumui yra svarbus, ty. 1 darbo vieta
vosto teritorijoje sukuria apie 10 darbo viety uZuostyje Lietuvoje ir uz jos riby. Klaipédos uvostas i§
viso sukuria apie 6,5 procento Lietuvos BVP. Uostas naudojamas kaip kruiziniy laivy, taip pat
kroviniy (biriy, bendry, skysty ir konteineriniy kroviniy) krovai. Klaipédoje uz uosto teritorijos riby
veikia apie 247 jmonés, ekonomiskai susijusios su uosto veikla, apripinimu, infrastruktiros, logisti-
kos ir zmogiskyjy istekliy teikimu uvosto veikly vykdymui. Cia veikia reguliarios keleiviy ir krovininiy
joriniy kelty linijos tarp Klaipedos ir Kylio (Vokietijoje), Karlshamno (Svedijoje), Fredericijos
(Danijoje).

Dél uosto geografinés padéties ir linijinés formos miestq labai veikia transporto srautai, susije su
vosto veikla. Didelé fiziné uosto veiklos nadta intensyvina transporto srautus ir miesto kasdienio
mobilumo procesus. Kroviniy transportas juda per miesto teritorijq, siekiant pristatyti konteinerius ir

krovinius | uosto teritorijq tolimesnéms logistikos operacijoms.

Uosto darbuotojai ir kiti | uostq atvykstantys asmenys dazniausiai naudojasi automobiliais, nes
taip patogiausia pasiekti savo darbo vietq. Zmonés, kurie néra vosto darbuotojai, bet dirba vosto
teritorijoje (laivy agentai, tiekéjai ir kt.), visada naudojasi automobiliais, nes svarbu pasiekti tikslg
(vezant dokumentus, prekes ir pan. i§ vienos staigos j kitq) laiku.

2. Darnaus Judumo Reiksme Miestui

Valstybiné vosto direkcija kartu su Klaipédos miesto administracija parengé sprendimais pagristq
plang-modelj, siekiant atskirti krovininio transporto judéjimg vie$ojo transporto keliais, ir pagerinti
vosto feritorijy pasiekiamumq. Taip pat iedkant alternatyviy sprendimy transporto srauty cirkulia-
vimui gerinti (tobulinant vie$ojo transporto laiko tikslumg pagal tvarkaraséivs, mazinant tarpmie-

stiniy kroviniy gabenimo /i vosto zonas laikg).
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Klaipédoje yra tik keletas specialiai suplanuoty gatviy ruozy, kurivose viedasis transportas turi
pirmenybe prie§ kitas transporto priemones. I¥ esmés tai nedidina viesojo transporto, kaip alter-
natyvios kasdienio mobilumo priemonés, patrauklumo. Vie3ojo transporto prioritetizavimas mieste
turi boti darnaus judumo principais integruotas | eismo valdymo sistemq. Transporto valdymui
jrengti i¥manieji 3viesoforai su pritaikytomis i$maniosiomis technologijomis palengvina Za//o/o

koridoriaus sukirimq mieste palei uosto zong.

Eismo valdymo sistema mieste skirta vie$ojo transporto ir asmeniniy automobiliy srauty valdymui,
gatves kertangiy pésciyjy srautams ir eismui sankryZuose regulivoti (valdyti). Eismo valdymo siste-
mos funkcionalumas efektyvus centrinése miesto gatvése, pvz. Taikos prospekte, Herkaus Manto
gatvéje. Ten eismo valdymas ir srautai yra gerai suregulivoti, o dideliy spis&iy néra, isskyrus
trumpus piko laikus (ryte nuo 7.30 val. iki 8.30 val., o po piety nuo 17 val. 18.15 val.). Silutes
plente ir Mokyklos gatvése (pagrindiné rytinés miesto dalies arterija) eismo valdymo sistema taip
pat gerai sutvarkyta. Darbo dienomis piko laikas prasideda nuo 7.00 val. iki 9.00 val., o po
piety nuo 16.30 val. iki 18.30 val.). Sioje linijoje i§skirtiné situacija susidaro Baltijos Ziedingje
sankryZoje, kuri yra pagrindiné vieta, kur susikerta transporto srautai i§ priemiestiniy feritorijy,
atvazivojantys i¥ valstybinés reikimés magistralés Vilnius-Klaipeda. Sioje ziedinéje sankryzoje
kertasi vieSojo transporto, asmeniniy automobiliy ir krovininio transporto srautai. DidZioji dalis
atvykstanéio krovininio transporto juda j uosto zonas per miesto gatves. Taigi, spustys vidinése
miesto gatvése tapo neidvengiamu procesu, todél modernizavus eismo valdymo sistemas galima
suformuoti sunkiasvoriy transporto priemoniy, vaZivojanéiy j uosto zongq, srautq kitomis gatvémis,
taip idvengiant judéjimo kartu su vieSojo transporto ir asmeniniy automobiliy srautais. Be to,
saugesné aplinka péstiesiems kirsti gatves, sukurta sveikesne aplinka (sumazintas krovininio
transporto judéjimas, triukmas ir oro tar¥a). Modernizuota eismo valdymo sistema uosto zonos
gatvése su jvaziavimais ir ivaziavimais leido sumazZinti transporto spistis mieste ir sukdré specialy
transporto koridoriy, skirtq kroviniy gabenimui j uosto zong. I3 viso suplanuota modernizuoti 21
sankryZq, siekiant pertvarkyti ir valdyti sunkiasvorio transporto judéjimq | uostq ir i§ uosto per

Klaipédos miesto teritorijq, nepaveikiant vie3ojo transporto sistemos funkcionalumo.

3. Darnaus Miesto Judumo Principu Igyvendinimas

Transporto sistemy judumas damaus judumo principais numatytas miesto darnaus judumo plane,
kuris buvo paruodtas 2017 m. ir patvirtintas kaip aktualus iki 2030 m. Darnaus judumo plano
igyvendinimas priklauso nuo skirtingy socialinuy grupiy elgesio, oro sqlygy rudenj ir Ziemgq,
infrastruktdros rekonstrukcijos, nuo judéjimo ribojimy asmeninimas automobiliams iki alternatyvy
sukirimo geresniam viedojo transporto judéjimui. Teigiamai pasikeité visuomenés supratimas ir
pritarimas darnaus judumo mieste principy jgyvendinimui. Darnaus judumo skatinimo socialiné
reklama tarp skirtingy socialiniy grupiy leido geriau suprasti DJMP (darnaus judumo mieste

plano) svarbq kasdienio gyventojy judumo procesuose
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DJMP igyvendinimas vykdomas Klaipédos savivaldybés administracijos. |gyvendinimo procesas
turi politinj palaikyma, nes tikimasi, kad geroji DJMP praktika bus pritaikyta miestui. DJMP
strateginis planavimas ir praktinis pritaikymas mieste atitinka tikslg jgyvendinti darnaus judéjimo
mieste principus, siekiant sumazZinti asmeniniy automobiliy naudojimg ir didinti vie$ojo transporto
naudojimg mieste. Sivos planavimo fikslus labai remia Lietuvos Respublikos centriné valdzia.
Darnumo principy jgyvendinimas plétojant transporto ir susisiekimo sistemas yra nacionalinio
,Lietuvos regiony plétros baltosios knygos” dokumento prioritetas. Sis prioritetas nacionaliniu
lygiu patvirtintas 2017 m. spalio mén. DJMP viesinimas buvo atliktas efektyviai. Miesto ir jo prie-
miesciy vietoviy gyventojas jgijo ziniy apie darnaus judumo principy reikime kasdieniame
judume, o tai turéjo jtakos visuomenés informuotumui ir darnaus judumo mieste principy pritarimui.
|vairiy institucijy bendradarbiavimas veda link geresnio tarpinstitucinio dialogo diskusijoms apie

darnaus judumo principy jgyvendinimg mieste.

Siekiant uztikrinti efektyvesne viedqjq ir socialing reklamg apie DJMP ir jo svarbg jgyvendinant
darnaus judumo mieste principus tarp skirtingy socialiniy grupiy ir ypa¢ verslininky, svarbu DJMP
sampratq skleisti jvairiose demografinése gyventojy grupése. | DJMP planavimo etapus ir atskiry
darnaus judumo mieste principy kirimq turi biti jtrauktos jvairios socialinés grupés. llgalaikis
poveikis kintanciai modalinio skirstymo struktrai, siekiant geresnio visuomenés informuotumo ir
pritarimo kasdieniam judumui, skatina naudotis vieSuoju transportu, kombinuotu judumu ir kitomis
alternatyvaus judumo priemonémis. DJMP numatyti principai turi buti jtraukti | bisimus projektus,

kad bty i$laikytas testinumas ir jo atspindys gyventojy kasdienio judumo mieste ir priemiescivose.

Klaipédos mieste yra tik keletas gatviy ruozy, kurivose miesto vie$gjam transportui teikiama
pirmenybé, todél vieSojo transporto patogumas kasdienio judumo poreikiams dar néra ifin pat
rauklus miesto gyventojams. Tai reidkia, kad mazesnis viesojo transporto patrauklumas sqlygoja
didesnj asmeniniy automobiliy patrauklumg gyventojams ir jy kasdieniam vazZiavimui | darbus ir
atgal. Tokia situacija taip pat didina informuotumg apie didéjanéiq aplinkos tariq ir prastéjanéias
kelioniy sqlygas (pvz., eismo spistis, vie3ojo transporto vélavimg). Sivo metu Klaipédoje yra
sumontuoti 4 i¥maniyjy 3viesofory jrenginiai. Mieste uosto zonoje planuojama jrengti 17
ismaniyjy Sviesofory, kad bty sukurtas Zaliasis koridorius sunkiasvorio transporto reguliavimui. I3
viso suplanuotas 21 vienetas i¥maniyjy 3viesofory. I§maniosiomis technologijomis pagrista eismo
valdymo sistema susijusi su imaniyjy Sviesofory jrenginiy funkcijomis, kurios palengvina eismo

sistemos valdymo diegimg, ir taip skatinamas miesto vie3ojo transporto sistemos prioritetinimas.

4. Svarbiausi Darnaus Judumo Strateginiai Tikslai Klaipedoje

Gerinti bendradarbavimo modélj tarp vosto ir miesto sukuriant darnaus judumo sprendimus

Sio strateginio tikslo jgyvendinimas susijes su Zaliojo koridoriaus sukarimu gatvéje palei uosto
zongq, taip pat kuriant miesto ir vosto bendradarbiavimo modelj, kuris palengvinty sqveikq siekiant

geresniy darnaus judumo sprendimy.
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Kurti darniq ir netar$ig miesto ir vosto aplinkg

Sio strateginio tikslo siekimas susijgs su CO2 emisijy mazinimu mieste ir uosto zonoje, igy-
vendinant darnaus judumo mieste principus, kurie yra nustatyti Klaipédos miesto DJMP. Taip pat
supaprastinta dviradiy dalijimosi ir dviradiy saugojimo sistemy plétrg, taip pat keliy tinklo
pertvarkq ir rekonstrukcijq bei naujy gatviy ir peréjy tiesimg - visa tai skafina pertvarkyti infra-
struktorg, kad bty geriau ir efektyviau jgyvendinamas darnus judumo mieste planas, darnaus
judumo principai. Mieste ir jo priemiesCiuose gyventojai turi geresnes alternatyvas naudotis

jvairiomis judéjimo priemonémis, o ne asmeniniais automobiliais.
Sukurti labiau integruotq transporto infrastruktiorg ir darnaus judumo sistemas

Sio strateginio tikslo jgyvendinimas yra susijes su transporto valdymo sistemy, pagristy ismaniyjy
technologijy ir techniniy jrenginiy diegimu kuriant i¥manivosius dviesoforus, skirtus miesto vie3ojo
transporto prioritetinimui ir Zaliojo koridoriaus Naujojo uosto gatvéje ir Minijos gatvéje sukdrimui.
Integruotos transporto plétra teigiamai veikia judumo sistemas ir jy funkcionalumg (trumpéja
tarpmiestinis kroviniy gabenimo laikas ir didéja viedojo transporto laiko tikslumas), todél viesasis
transportas tampa patrauklesnis kasdieniam judumui kaip alternatyva asmeniniams automobi-

liams.

5. Svarbiausi darnuji judumq mieste skatinantys veiksniai

Keliavimas dvira&iais ir dviraéiy saugyklos
e Didesnis vietiniy miesty bendruomeniy informuotumas ir pritarimas darnaus judumo mieste
principy igyvendinimui ir palengvinimui naudojant dvira&ius daZniau trumpais atstumais
kaip alternatyvg asmeniniy automobiliy naudojimui;
o Duviradiy taky rekonstrukcija ir naujy dviradiy taky tiesimas skatina daugiau ir dazniau
dviragius naudoti kasdieniam judumui mieste, didina dviradiy, kaip judumo mieste

priemonés, populiarumg.

Zaliojo koridoriaus sukirimas
o Peésciyjy peréjy pertvarkymo procesuose aktyviai dalyvavo vietos bendruomenés, kurios
labiausiai pajuto vykstandius poky&ius. Vietos bendruomenés labiausiai suinteresuotos i§sau-
goti esmines tradicines pésciyjy peréjas, siekiant i§saugofi socialinius kasdienio judumo

principus, derinant miesto planuotojy ir vietos miesto bendruomeniy poZidrius.

Viesasis transportas
o Didinti vieSojo transporto modalinj pasiskirstymg, kaip darnaus judumo mieste priemone,
kaip alternatyvg keliavimui asmeniniais automobiliais kasdienio judumo tikslais.
e VieSojo transporto populiarumas laikomas pagrindiniuv darnaus judumo mieste principy

igyvendinimo rezultatu.
Infomacinis Zyméijimas
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e Zaliasis koridorius sukurtas pagal naujq eismo informaciniy zenkly dizaing;

e Dviradiy saugojimo, dvira&iy dalijimosi ir dviradiy skaigiavimo vietos pazymétos pagal
naujq eismo informaciniy Zenkly dizaing.

e Navujas eismo informaciniy Zenkly dizainas susietas su darnaus judumo infrastruktiros

zenklinimuy.

6. Isorinai veiksniai veikantys darnuji judumq mieste

[3oriniais veiksniais laikomas strateginis transporto sistemy planavimas ir miesto keliy bei dviragiy
taky finklo pertvarka. Vykstant masiniams keliy ir dviradiy taky rekonstrukcijos procesams
patogesniam darniam judumui meiste, jvairiose socialinése grupése yra suinteresuotos dalyvauti

darnaus judumo planavimo procesuose.

Sivo metu veikianti $viesofory Sistema daugelyje viety neteikia pirmenybés viesajam transportui
mieste. Piko valandomis vieSojo transport autobusai stovi tose paciose spustyse kartu su kitais
automobiliais ir krovininio transporto priemonémis. V3| ,Klaipédos keleivinis transportas”pradéjo
naudoti specialiq programing jrangq tvarkarad¢iy planavimui (PIKAS) ir paslaugy valdymui (PIKAS
Pfleet). Abi sistemos buvo integruotos su eismo valdymo duomenimis (vieSyjy autobusy GPS
padéties nustatymas), nurodant autobuso lokacijg realivoju laiku (rodoma kaip atvykimas ,laiku”,
Lankséiau”, ,véluoja”). Taip pat priimti sprendimai, kaip panaudoti turimus duomenis vieSajam
transportui suteikti $viesoforo pirmenybe, kad viesieji autobusai nebity transporto spistyse. Tokiu
budu kelionés vieduoju transportu tampa patikimesnés tvarkaradcio tikslumu. Jau parengtas
bandomasis vie$ojo transporto valdymo projektas naudojant vieduosius duomenis (geresni vie$ojo
transporto tvarkara3éiai, nurodoma informacija apie keleiviy skaiciy miesto autobusuose ir pan.).
Realaus laiko viedojo transporto mardruty duomenys susieti su iSmaniyjy 3viesofory valdymo
sistema, kurios funkcijos teikia pirmenybe vieajam transportui miesto kelivose (eismo juostuose)

(Pav.2) (WEB-2, 2021).

Be to, siekiant i§laikyti modalinj vie$ojo transporto sistemos pasiskirstymg pagal strateginj tikslg,
btina tobulinti eismo infrastruktirg, teikiant pirmenybe vieSajom transportui pagrindinése miesto
gatvése. Siekioma, kad daugiau miesto gyventojy keliauty vieSuoju transportu ir maziau nuosa-
vais automobiliais. Vie$ojo transporto prioritety nustatymo sistemos sukirimas, taikant ir diegiant
imanigsias fechnologijas bei naudojant techninius jrenginius kaip i$manivosius $viesoforus,
labiausiai siejama su vie$ojo transporto mariruty realiojo laiko duomenimis. Taigi, vieSojo
transporto prioritety suteikimas leidZia jgyvendinti darnaus judumo mieste principus, nes vieSasis
transportas yra svarbi judumo mieste priemoné, kurios vaidmenj ir potencialg galima labiau
panaudoti kaip alternatyvg asmeniniam transportui. VieSojo transporto prioritety suteikimas yra
pagrindinis darnaus judumo mieste principas, nes miestas yra linijinés formos ir tesiasi isilgai uosto
zonos. Kad ateityje bty galima atlikti daugiau testavimo su 3viesoforais ir veiksmus prie$ diegiant

i¥manigsias 3viesofory valdymo technologijas bei skatinant populiarumg kasdieniam judéjimui
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naudotis vieduoju transportu, pagrindinése eismo juostose vie$ajam transportui turi bt teikiama
pirmenybé. VieSojo transporto prioritety suteikimas yra ilgalaikis rezultatas, kuris turi biti perio-
diskai atnaujinamas diegiant naujesnes iSmanigsias technologijas vieSojo transporto sistemy

valdymui.

2 paveikslas: Autobusy tvarkarastis Klaipédos miesto stoteléje (Nuotraukos: WEB-3, 2021)

Miesto susisiekimo sistema sudaryta i jvairiy tarpusavyije susijusiy infrastruktoros elementy ir trans-
porto srauty. Tradiciskai miesto transporto infrastruktirg (gatviy tinklas, dviradiy ir pésciyjy takai ir
kt.) planuoja, plétoja ir prizitri jvairios vieosios institucijos ir kitos jstaigos, todél informacija ir
komunikacija apie susisieckimo sistemq yra afskirta ir nesusijusi su tiesioginiais jos vartotojy
interesais (patogumu, saugumu ir kt.). Sios problemos gali biti i§sprestos vizualiai suvienodinant
informacinius Zenklus, kurie padidina bendrg miesto transporto sistemos aiskumq ir funkcionalumg,
naudojant intuityviai paprastq, vizualiai malony informacijos dizaing. Reikéty didinti su transportu
susijusios informacijos prieinamumg, taip pat skafinti alternatyvias judumo mieste priemones,
pirmenybe teikiant vieojo transporto populiarinimui (Pav. 3).

CO2 emisijy mazinimas miestuose ir uosto zonoje laikomas svarbiu procesu, kuris rodo vykstan-
&ius infrastruktiros pertvarkymo ir mobilumo sistemy kaitos procesus. CO2 emisijos poky¢iai susije
su geresniu vie$ojo transportfo ir krovininio transporto valdymu mieste ir priemieséivose. Klaipé-
doje turi biti tesiamas darnaus judumo mieste principy jgyvendinimas ir jo testinumas (WEB-2,
2021).
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o 'J.
1 [ I "r
; i If !
3 paveikslas: Miesto autobusy mardruty tvarkarad&iai skaitmeniniame ekrane Klaipédos miesto stoteléje
(Nuotraukos: WEB-3, 2021)

Dviragiy dalijimosi, dviradiy saugojimo ir dviradiy skaiciavimo sistemy diegimas yra inovatyvus
veiksmas, susijes su darnaus judumo mieste principy skatinimu. Sios sistemos susijusios su infra-
struktiros plétra, didina jo patrauklumg mieste inovatyviy sprendimy kontekste, j ivos veiksmus
jtraukia jvairias socialines grupes ir vietos verslininkus. Visy pirma, visuomenés informuotumas ir
pritarimas dviradiy dalijimuisi ir dviradiy saugojimui didéja, nepaisant to, kad Sios infrastruktiros

plétrq lemia sezonigkumas.

Klaipédos mieste privati bendrové ,CityBee” jdiegé dviraciy dalijimosi sistemg, kuri nuo 2017 m.
geguzés ménesio pradéjo teikti dalijimosi dviradiais paslaugq. Siekiant iSlaikyti ir toliau skatinamg
miesto gyventojy naudojimgsi dviragiais, bitina sukurti daugiau galimybiy naudotis dviradiais, o
ne nuosavais automobiliais. Taigi, dviraciy dalijimosi, dvira&iy saugojimo ir dviradiy skai¢iavimo
sistemy kirimas yra tarpusavyije susijg. Siekiama, kad dviragiais, kaip alternatyva asmeniniams
aufomobiliams boty noudo]imqsi doiniou kosdienio ]udumo tikslais. Dviraéiq doli]imosi sistemos
Elekiriniy dviraciy populiarumas mieste nustelbé dviraciy dalijimosi sistemos populiarumq. Tai taip
pat vertinama kaip alternatyvi tendencija, kuri palengvina darnaus judumo principy jgyvendinimg
mieste. Privadiy jmoniy verslininkai lankséiai pritaiko ir teikia naujas mobilumo mieste paslaugas,
tokias kaip dviraciy nuomos punktus vasaros sezono metu. Dviradiy saugykly jrenginiy projek-
tavimo tradicijos turéty boti pagristos Siaurés Europos 3aliy (Svedijos, Danijos) pavyzdziais, nes

tai atitinka Klaipédos miesto klimatines sqlygas (WEB-2, 2021).
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1. Svarbiausi rodikliai, kuriais nustatoma darnaus judumo mieste
pletojimo pazanga

Miesto darnaus judumo koncepcijoje iskirti svarbiausi tikslai ir jy jvertinimo kiekybiniai rodikliai

(1 lentelé):
1 lentelé. Tiksliai ir kiekybiniai rodikliai
:'s"s"”"‘ Tikslai Kiekybiniai rodikliai
. . Mazinti transport CO2 emisijas (-5 proc. nuo visy transport
Kurti darnesne ir . )
. . sistemy);
3varesne aplinkg L . ) )
1 ikoi - . Instalivoti iSmaniuosius dviesoforus gatvése palei vosto zong ir
sqveikoje tarp miesto ir e AR . A .
vosto sukurti Zaligjj koridoriy su 21 iZmaniuoju Sviesoforu eismo
valdymui.
Didinti modalinj pasiskirstymq (keliaujantys vieduoju transportu
Kurti integruotq 35 proc., pés¢iomis 33 proc., asmeniniais automobiliais 24 proc.;
2 transporto infrastruktiirg | dviradiais 8 proc. iki 2030 m.);
ir danaus judumo sistemq | Gerinti vie$ojo transporto laiko tikslumg piko valandomis
(15 proc.);
Pagerinti valdymg, Sukurti miesto ir uosto bendradarbiavimo modelj
3 siekiant sustiprinti miesto | (1 bendradarbiavimo modelis);
ir uosto bendradarbia-
vimg
o L Mieste jrengti iSmaniuosius Sviesoforus palei uosto zong, siekiant
Gerinti krovininio S L o o
e sukurti Zaligjj koridoriy krovininiam eismui (21 vnt. idmaniyjy
transporto vaziavimo - .
4 L 3viesofory);
veiksmingumgq per o o o L ]
Klaipedos uosto teritorijq Mazinti krovininio transporto vaziavimo laikg piko valandomis
(-8 proc.);

Eiliskumas: Tikslai nurodyti pagal svarbg, kuomet 1 - pats svarbiausias.

Nuotraukos:

WEB-2, 2021.
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2 lentelé. Measure of detected indicators on dynamics of sustainable urban mobility
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3 lentelé. Darnaus judumo priemoniy jgyvendinimo pasiekimai

Nr. Tikslas ir uZdavinys Rangavimas | Pastaba

. Kurti darne ir mazZiau tardiq " I3 esmés pasiekta sumazinus CO2 emisijq iki 5
miesto-uosto aplinkg proc.
Plétoti integruoto transporto 1§ esmés pasiekta jgyvendinant Klaipédos

2 infrastruktorg ir darnaus judumo | ** savivaldybés, Klaipédos keleivinio transporto
sistemas ir uosto direkcijos priimtus sprendimus.

3 Gerinti aplinkos tarp uosto ir * Vis dar kuriama bendradarbiavimo platforma.
miesto valdymgq
Gerinti krovininio transporto 1§ esmés pasiekta jgyvendinant Klaipédos

4 vaziavimo veiksmingumq per * savivaldybés, Klaipédos vie3ojo transporto ir

miesto teritorijq

uosto direkcijos priimtus sprendimus.

*

* = 3 dallies jgyvendinta (ne maziau kaip 50 proc.) * * = Pilnai jgyvendinta
** = Visapusiskai ir veiksmingai jgyvendinta

Modalinio pasiskirstymo pokyéiy stebésena turi biti tiiama kasmet, o tyrimo rezultatai turi boti

pateikiami su jrodymais pagristos ataskaitos forma ir iplatinami tarp skirtingy socialiniy grupiy

(2-3 len.). DJMP numatyti principai turi bt jtraukti | busimus projektus, kad bty i3laikytas

testinumas ir jo atspindys kasdienio mobilumo procesuose mieste ir priemiescivose (4-5 len.).

4 lentelé. Eiliskumas

Eiliskumas | Tikslai Kiekybiniai rodikliai
Didinti modalinj pasiskirstymq (keliavimg viesuoju transportu
Kurti infegruoto 35 proc., pés&iomis 33 proc., asmeniniais automobiliais 24 proc.;
transporto dviragiais 8 proc. iki 2030 m.);

1 infrastruktirg ir Gerinti viedojo transporto laiko fikslumg piko valandomis (+15 proc.);
darnaus judumo | Didziausias viedojo transporto greitis, susijes su automobilio greiciu
sistemas piko metu (prioritetas viedajam transportui (+15 proc. greidiau, nei

vaziuojant asmeniniu automobiliu)

Increase number of inhabitants using daily public transport service
(5 Padidinti gyventojy, besinaudojanéiy kasdienémis viedojo
transporto paslaugomis, skaiciy (5 proc.);

9 Gerinti socialinj Socialinis informuotumas apie jgyvendinamgq priemone (4,00 skaléje
jtraukimg nuo 1 (Zemas) iki 5 (aukstas);

Socialinis jgyvendinamos priemonés pripaZinimas (4,00 skaléje nuo 1
(zemas) iki 5 (aukstas)
Padidéjusi vie3ojo transporto paslaugy kokybé (+15 proc.).

Eiliskumas: 1 - yra pats svarbiausias.
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5 lentelé. Inovatyviy aspekty jgyvendinimas

Rangavimas | Inovacinis aspektas Aprasymas
. . vendintas pirmasis e-bilieto sistemos diegimo etapas keleivinio
1 E-bilieto sistema loy . P . ° P
transporto sistemoje
. Nuo 2018 m. lapkri¢io jgyvendintas antrasis e-bilieto sistemos
2 E-bilieto sistema L P . .ng . .
diegimo etapas keleivinio transporto sistemoje
I$bandytas naujas 1. Autobusy koordinagiy duomenys j treCigsias sistemas (jskaitant
3 GTFS standartas eismo valdymo sistemos prioritetq vie3ajam transportui);
duomeny 2. RTPI (angl. Real Time Passenger Information) duomeny
perdavimui perdavimas ir duomenys nuolat testuojami;
Sviesoforai, susije su autobusy koordina&iy duomenimis (jskaitant
I3bandyta nauja eismo valdymo sistemq, nustato prioritetq viesajam transportui).
4 $viesofory valdymo | Vieojo transporto autobusy marsruty duomeny rinkéjas realiu
sistema laiku, susijes su iSmanigja $viesofory sistema, kuri leidZia nustatyti
vieSojo transporto prioritetus.

Nuotraukos: WEB-2, WEB-5, 2021.

2017 m. spalj V] Klaipédos keleivinis transportas pasirasé naujq sutartj dél naujos elektroninio
biliety pardavimo sistemos - sutartis i§ dalies jgyvendinta 2018 m. balandZio mén., o galutinis

igyvendinimas baigtas 2018 m. lapkritj (Pav. 4).

4 paveikslas: |diegta e-bilieto sistema (Nuotraukos: WEB-4, 2021)
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Auks&iau nurodytos sutarties pagrindu - jau testuojant navjq GTFS standartq naudoti/perduoti
duomenis: 1. autobusy koordinates | trecigsias sistemas (jskaitant vie3ojo transporto eismo valdy-
mo sistemos prioritetq); 2. uz RTPI (angl. Real Time Passenger Information); 3. $viesoforai, susije
su autobusy duomeny koordinatémis (jskaitant eismo valdymo sistemos nustatytas pirmenybes
viedajam transportui).

Priemoné buvo jgyvendinta Siais etapais:
e | etapas: tyrimas (nuo 2016 m. rugséjo mén. iki 2018 m. vasario mén.).
e 2 efapas: naujesnés elektroniniy biliety sistemos diegimas vieduosivose autobusuose
(pirmas etapas atliktas 2018 m. balandZio mén., antrasis - 2018 m. lapkricio meén.
e 3 etapas: autobusy eismo juosty 3viesoforai, susije su autobusy koordinatémis. Vykdomi
sistemy funkcionalumo bandymai. Pirmasis bandymas prasidéjo nuo 2018 m. liepos mén.,

o 3is testavimas vykdomas nuolat.

Idéja jdiegti vie$ojo transporto prioritety nustatymo duomeny valdymo sistemq ateityje bus pilnai
igyvendinta kartu su vieSojo transporto valdymo technologijy atnaujinimu. Elektroninio biliety
pardavimo sistemos atnaujinimas palaiko duomeny rinkimo procesq, kad bity galima geriau
stebéti keleiviy srautus, gerinant vieSyjy autobusy mardruty planavimo procesq. Kartu su naujesniy
inovatyviy technologijy diegimu Klaipédos savivaldybé perims 3viesofory valdymo sistemq kartu
su viedojo transporto valdymo sistema. Sie procesai vyks ir ateityje kartu su naujomis inovaty-

viomis technologijomis (6-7. Len.).

6 lentelé. Sqlygos vie$ojo transport prioritetinimui lyginant su kitomis
darnaus judumo sistemomis 2021 m

::,"e :i:ii‘;a Tikétinas poveikis f:;:f(:’;isi“ Rodikliai
Tikslinés visuomenés Sgmoningumas | Sgmoningumo lygis 16,5 proc.
Visuomené- | informuotumo apie (respondent grupés tyrimas)
gyventojai | jgyvendinamas priemones n=254.
didinimas
Didinti gyventojy, Priimtinumas Priimtinumo lygis (respondent grupés
palankiai priimanéiy ar tyrimas) n = 254.
pritariandiy Gerai suplanuoti viedojo transport
igyvendinamoms marsrutai 14,1 proc.
priemonéms, pritarimq Patogis tvarkaraiéio laikai 20,5 proc.
Padidinti gyventojy, Paslaugy Viedojo transport paslaugy kokybés tyrimas,
palankiai verfinanéiy ar kokybé n=254.
pritariandiy Puiki 3,1 proc.
ig?/vendir\omoms Labai gera 16,5 proc.
priemonéms, procentq Gera 43,7 proc.
Vidutiné 25,6 proc.
Patenkinama 11,0 proc.
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:°"e'k'?. Tikétinas poveikis Kategorijos Rodikliai
ategorija aspektas
Visuomené- | DJMP sukdrimas Planavimo Darnaus judumo planas atitinkantis ES
valdysena procesas standartus - Taip.
Transporto | Trumpinti kelionés laikg Transporto Maksimalus leidZziamas greitis - 50 km/h
sistema judéjimas

Trumpinti kelionés laikg Paslaugy Didinti tvarkara$&ivose nurodyto laiko

kokybé tikslumg - iki 4,0 proc. tikslesnis laikas

pagal tvarkaraiius

Keliavimas viesuoju
transportu

Priimtinumas

Priimtinumo lygis 20,2 proc.
(tikslinés grupés tyrimas), n=254
(prilyginta 100 proc.)

Keliavimas dviradiais

Priimtinumas

Priimtinumo lygis 2,8 proc.
(tikslinés grupés tyrimas), n=254
(prilyginta 100 proc.)

Keliavimas pésciomis

Priimtinumas

Priimtinumo lygis 11,8 proc.
(tikslinés grupés tyrimas), n=254
(prilyginta 100 proc.)

Keliavimas kombimuotai
(pésciomis ir vie3uoju
transportu)

Priimtinumas

Priimtinumo lygos 11,5 proc.
(tikslinés grupés tyrimas),
n=254 (prilyginta 100 proc.)

Keliavimas nuosavais
automobiliais

Priimtinumas

51,2 proc.
(tikslinés grupés tyrimas),
n=254 (prilyginta 100 proc.)

Keliavimas kitomos
alternatyviomis
priemonémis

Priimtinumas

2,5 proc.
(tikslinés grupés tyrimas),
n=254 (prilyginta 100 proc.)

Gyventojy skaiius, kurie
naudojasi viesuoju
trnsportu kasdien

Priimtinumas

68 200 keleiviy kasdien

Nuotravkos: WEB-5, 2021.
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7 lentelé. Rodikliy kaita, Zyminti vie3ojo transporto prioritetinimg mieste
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8 lentelé. Measure of detected indicators on dynamics of prioritisation

of public transport in comparison of other transport systems
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9 lentelé. |gyvendintos darnaus judumo priemonés

Nr. | Tikslas ir uzdavinys

Rangavimas

Pastaba

Kurti integruotas transporto infrastruktaros ir
mobilumo sistemas

* %

Tikslas pasiektas i dalies, nes viesojo
transporto prioritety nustatymo
sistema yra pilnai jdiegta ir nuolat
testuojama.

2 | Stiprinti vientos gyventojy socialinj jtraukimg

Socidalinis jtraukimas i$ dalies
pasiektas, nes pastebimi Zinomumo ir
priémimo lygiy svyravimai, ypaé
gerokai iSauges kasdien vieuoju
transportu keliaujanéiy keleiviy
skaicius.

* = |gyvendinta vidutiniskai (ne maZiau kaip 50 proc.)

* %

= Pilnai jgyvendinta

Pirmenybés teikimas vie$ajam transportui yra pagrindinis darnaus judumo mieste principas, nes

miestas yra linijinés formos ir i$sidéstes palei Kuriy mariy pakrante. Btinas periodiskas ismaniyjy

technologijy, skirty vie$ojo transporto prioritety teikimui, funkcionalumo atnaujinimas, atsizvelgiant

i viedyjy autobusy mardruty duomenis realivoju laiku.

Transporto valdymo sistema taip pat apima viedojo transporto valdymgq, kad bity teikiama

pirmenybé mieste. 13maniyjy $viesofory instaliavimo ir techniniy sprendimy taikymas susijgs su

i¥maniyjy technologijy, pagristy programy jdiegimu transporto valdymo sistemos plétrai, siekiant

sukurti Zaligjj koridoriy mieste (8-9 len.).

5 paveikslas: Keleiviniai autobusai “Dancer”, sukurti ir gaminami Klaipédoje

(Nuotraukos: WEB-1,2021)
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Priemonés jgyvendinimo metu buvo taikomos Sios pagalbinés veiklos:

o Papildomas veiklos stebéjimas kaip stebésenos metody isbandymas (gyvoje laboratorijoje).
Testavimg atliko konsultaciné bendrové ,Smart Continent LT”. Testavimo veikla kaip bandy-
mas viedajam transportui teikti pirmenybe, siekiant padidinti jo patrauklumg, komfortq ir
greitj, taip pat siekiant isbandyti ismaniyjy eismo technologijy funkcionalumq kuriant Zaligjj
koridoriy mieste;

o V| Klaipédos keleivinis transportas prisidéjo rengiant eismo valdymo sistemos moderni-
zavimo technines specifikacijas;

e V| Klaipédos keleivinis transportas realiu laiku stebéjo duomenis, kaip cirkulivoja mieste

vie$ojo transporto autobusai.

T

6 paveikslas: Autobusy pakrovimo Elektra vieta Klaipédoje (Nuotraukos: WEB-1, 2021)

Nuo 2021 mety Kaipedoje jdiegta elekirobusy, kurie vazinéja miesto marsrutais, jkrovimo jren-
gimo sistema. Si naujové palengvina viedyjy autobusy sistemos plétrg Klaipédoje ir daro vieiqji
transportq ekologidkesnj, mazina degaly sgnaudas. Klaipéda - pirmasis miestas Lietuvoje, gaves
LR Susisiekimo ministerijos patvirtintq DJMP, ir pirmasis miestas Lietuvoje, kur gaminami autobusai
su inovatyviomis technologijomis, kurivose naudojami elektros ikrovikliai. Sie pasiekimai visuo-
menéje vertinami labai teigiomai, todél Klaipéda yra miestas sékmingai jgyvendinantis DJMP
principus ir pripazinta ES lygmenyje.

Remiantis vertinimo i§vadomis, suformuluotos 3ios esminés isvados dél galimybiy didinti vie3ojo
transporto prioritetq mieste:

e rekomenduojama periodiskai atnaujinti eismo valdymo sistemos funkcionalumg;

231
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




ISMANUS SPRENDIMAI IR TECHNOLOGIJOS VIESOJO TRANSPORTO SISTEMOJE KLAIPEDOS MIESTO ATVEJIS

e rekomenduojoma periodidkai atnaujinti viedojo transporto prioritety nustatymo sistemos
funkcionalumg;
o i3laikant pasiekty rezultaty testinumg ir planuojant jrengti likusius 17 i$manivosius $vieso-

forus, tai ateityje pareikalaus papildomy finansiniy asignavimy i§ savivaldybés biudzeto.

Visumoje, sukurta geresné transporto valdymo sistema, regulivojanti ir stebinti vieojo transporto
sraufus mieste.
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Klaipeda City is a major transport hub in Lithuania, where international land and sea transport corri-
dors intersect. Therefore, Klaipeda is attractive for local and foreign investment, especially to the
development of multimodal logistics and freight distribution centres. However, constantly growing
capacities of the port intensify freight transport in the City. Currently, there are only few specially
delineated street sections in the City, where the biggest flow of freight transport, private cars and
public transport is. These issues are raising awareness about the increasing environmental pollution
and deteriorating travel conditions (e.g., traffic congestion, time delays) in the City. Thus, identifica-
tion and analysis of ways to reduce time costs of daily commuting (home—work—home), techniques
to redistribute transport flows during morning and afternoon rush hours, and techniques to better
manage freight traffic, and servicing the port, are needed to establish an optimal traffic management
system.

Key words: public transport, smart city, Klaipeda

1. Introduction

Klaipeda is the third largest city of Lithuania situated in the Western part of the country on the
coast of the Baltic Sea and Curonian Lagoon, within close distance to other Baltic Sea ports:
Kaliningrad (Russia) 132 km, Gdansk-Gdynia (Poland) 213-223 km, and Liepaja 89 km, Vent-
spils 189 km, Riga 310 km (Latvia).

The City area is 98.4 km2 (Fig. 1). The distance from the North to the South is about 17 km,
and from the East to the West about 6 km in total. According to Statistics Lithuania (2020),
in Klaipeda the number of inhabitants was 149,157. Number of working age population is
71 percent (106 000 inhabitants), level of unemployment 8.5 percent (12,700 inhabitants),
level of lengthy unemployment 2.5 percent (3,700 inhabitants), number of working inhabitants
90,900 in total (WEB-1, 2021).

Klaipeda City is a major transport hub in Lithuania, where international land and sea transport
corridors intersect. Therefore, Klaipeda is attractive for local and foreign investment, espe-
cially to the development of multimodal logistics and freight distribution centres. However,
constantly growing capacities of the port intensify freight transport in the City. Currently, there
are only few specially delineated street sections in the City, where are the biggest flow of
freight transport, private cars and public transport. These issues are raising awareness about
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the increasing environmental pollution and deteriorating travel conditions (e.g. traffic
congestion, time delays) in the City. Thus, identification and analysis of ways to reduce time
costs of daily commuting (home—work—home), techniques to redistribute transport flows during
morning and afternoon rush hours, and techniques to better manage freight traffic, and
servicing the port, these are needed to establish an optimal traffic management system.

= SN ! ta S

Figure 1: Map of Klaipeda city in Lithuania (Source: Klaipeda Municipal Administration, 2020)

The Port of Klaipeda is a seaport located in Klaipeda, Lithuania. It is one of the few ice-free
ports in northernmost Europe, and the largest one in Lithuania. The port is located on the
western part of the City and it goes lengthwise through the entire City along the Curonian
lagoon. The total area of port is 5.5 km2. The Port area has a linear shape along the coast.
The Port is of great significance not only for Klaipeda City but also for Lithuania — over
12,000 workplaces created within the Port, and about 80,000 work places created in the
hinterland of the Klaipeda Port within Lithuania. The economic induction of the Port to employ-
ment is rather high, i.e., one workplace in the Port area creates around 10 work places in the
hinterland within and outside Lithuania. The Klaipeda port generates about 6.5 percent of
Lithuania’s GDP in total. It serves as a port of call for cruise ships as well as for freight
transport (bulk, general, liquid and container cargos). In Klaipeda, outside the Port area
operate about 247 companies economically related to Port activities, like supply, and
facilitation of infrastructure, logistics and human resources. Regular passengers and cargos
ferry lines connect to Kiel in the North of Germany, Karlshamn in the South of Sweden and
Fredericia in Denmark (WEB-1, 2021).

Due to Port’s geographic location and its linear shape, the City is very affected by transpor-
tation flows related to Port’s operations. A significant physical burden of Port’s operations
intensifies the traffic flows and processes of urban daily mobilities. The freight transport moves
across urban areas in order to deliver the containers and cargoes to the Port’s area for further
logistic operations.

Port employees and other people who enter the port usually use cars, since it is the most
comfortable way to reach their working place. People who are not port employees but work
in the port area (ship agents, suppliers, etc.) always use cars, as it is important to reach their
destination (when carrying documents, goods, etc. from one institution to the other) on time.
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2. Rationale on Sustainable Urban Mobility

The Port authorities and Municipal authorities elaborated decision based models in order to
separate the freight transport and to improve its access to the Port’s zones. They also look for
alternative decisions for improvement transport circulation (to increase time accuracy of public
transport according to the schedules, to decrease cross-urban time of freight going to/from
port's zones). These are the most important indicators related to achievement of this measure.

In Klaipeda there are only few specially delineated street sections where city buses have
priority to other vehicles. This implies decreasing attractiveness of public transport as alterna-
tive means for daily mobility. The measures integrated sustainable mobility principles onto the
traffic management system. The installation of smart traffic lights with applicated IT technology
to transport management, it facilitates a creation of the Green corridor in the City along the
Port’s zone.

A system of traffic management in the City is devoted for regulation of the flows of public
transport and private cars, the flows of pedestrians crossing the streets and the crossroads as
well. The functionality of traffic management system is efficient in the central and inner streets
of the City (as Taikos chausse, Herkaus Manto street). There the traffic management and the
flows are well regulated and sustained, and there are no big traffic congestions, except
during the short periods of rush hours (in the morning since 7.30 am. until 8.30 am, and in the
afternoon since 5 pm until 6.15 pm.). In the streets of Silutes chausse and Mokyklos street (the
main artery on the eastern part of the City) the traffic management system is also well
organized. During the working days the period of rush hours starts since 7.00 am. until 9.00
am., and in the afternoon since 4.30 pm. until 6.30 pm.). In this line an exceptional situation
occurs in the Baltijos roundabout, which is a main place where traffic flows adjoin from the
outskirts of the City arriving from the national highway Vilnius-Klaipeda. In this roundabout
meet the public transport, private cars and freight transport. The most of arriving freight
transport move to the Port’s zones across the streets of the City. Thus, a traffic congestion used
to become an inevitable process in the inner streets of the City. Therefore, a modernization of
the traffic management systems shaped the flow of heavy vehicle going to the Port’s zone by
other streets and sub-streets avoiding the flow of public transport and private cars. In addi-
tion, it made environment for pedestrian safer to cross the streets and created healthier
environment (reduced noise and pollutions from freight transport). An implementation of
modernized traffic management system in the streets along the Port’s zone with entrance and
exits in outer streets of the City allowed to decrease a traffic congestion in the City and
created a special transport corridor devoted for freight transport going to and from the Port’s
zone. According to this measure, there is a plan to modernize 21 crossroads in order to
reshape heavy vehicles traffic from the central streets to the outer streets of the City towards
the Port’s zones.
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3. Implementation of Sustainable Urban Mobility

The dynamics of modal split is moving towards the planned structure of modal split in SUMP
with some exceptions. These exceptions depend on behavior of different social groups,
weather conditions in autumn and winter, reconstruction of infrastructure when, due to different
individual obstacles, the preferences are given more to private cars and less to alternative
means and public transport. The public awareness and acceptance on implementation of
sustainable urban mobility principles changed positively. Social advertisement of the measure
among different social groups gave the outputs in better social understanding of the SUMP
importance in the processes of daily mobility.

Implementation of SUMP regarded to the administration of the Klaipeda municipality. The
implementation process has a political support due to expectations that good practices of
SUMP will be applicated to the City. The strategic planning of SUMP and its practical appli-
cation to the City match the objective to implement the principles of sustainable movement in
the City in order to reduce the use of private cars and increase the use of public transport
facilities within the City. These planning objectives are highly supported by the central
government of the Republic of Lithuania._The implementation of the principles of sustainability
in development of the systems of transport and communication is a priority in a national
document, the White Book on Regional Development in Lithuania. This priority was approved in
October 2017 on national level._Publicity of SUMP has been conducted in an efficient and
effective way. The inhabitants of the City and its suburban areas acquired knowledge on the
significance of sustainable mobility principles in daily mobility, which affected on raised public
awareness and acceptance of sustainable urban mobility principles._A cooperation between
different institutions leads towards a better inter-institutional dialogue for discussion on
implementation of sustainable mobility principles in the City.

In order to ensure more efficient public and social advertisement on SUMP and its importance
on implementation of sustainable urban mobility principles between different social groups
and entrepreneurs in particular, it is important to disseminate the concept of SUMP among
different demographic groups of inhabitants. A facilitation of cooperation (social interaction)
between different institutions and social groups must be involved in planning phases of SUMP
and in development of separate principles of sustainable mobility in the City. A lengthy impact
on changing structure of modal split for better public awareness and acceptance for daily
mobility needs to use public transport, combined mobility and other means of alternative
mobility. The principles planned in SUMP must be involved in the future projects in order to
sustain the continuity and its reflection on daily mobility in the City and in its suburban areas.

In Klaipeda City there are only few specially delineated street sections, where city buses have
priority to other vehicles. This implies decreasing attractiveness of public transport and
growing preference of local residents to use public buses for daily commuting. These issues are
raising awareness about the increasing environmental pollution and deteriorating travel condi-
tions (e.g., traffic congestion, time delays of public transport) in the City. Thus, an identification
and analysis of ways to reduce time costs of daily commuting (home—work—home) techniques to
temporarily redistribute transport flows during morning and afternoon rush hours, and
techniques to better manage freight traffic, and servicing the port are needed to establish an
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optimal traffic management system. The installation of smart traffic lights with applicated IT
technology to transport management will facilitate the creation of the Green corridor in the
City along the Port’s zone in particular.

Assembled and installed are 4 units of devices of smart traffic lights. There are planned to
install 17 units of smart traffic lights along the port’s zone in the City in order to create the
Green Corridor for freight traffic. There will be 21 unit of smart traffic lights in total. An imple-
mented IT based smart technology for traffic management and related to functionalities of
smart traffic lights’ devices facilitates an implementation of traffic system management, which
is also related to prioritization of public transport system in the City.

4. The Main Strategic Objectives Planned in the Future fr the City

Improve governance for an enhanced co-operation between City and Port

Implementation of this strategic objective related to creation of the Green Corridor on the
street along the Port’s zone, and to create a model of City and Port cooperation, which
facilitate interaction for better solutions in sustainable urban planning in Klaipeda.

Create more sustainable and healthier city-port environments

Achievement of this strategic objective related to decrease of CO2 emissions in the City and
the Port’s zone implementing the principles of sustainable urban mobility, which are set up in
the SUMP of Klaipeda. Also, a facilitation of development of bike-sharing and bike-storage
systems, as well reshaping and reconstruction of the roads network and construction of new
streets, sub-streets and crosswalks, all these reshape infrastructure for better and more
efficient implementation of sustainable urban mobility principles. The inhabitants have better
alternatives to use different means of mobility instead of private cars in the City and in its
suburban areas.

Shape more integrated transport infrastructure and mobility systems

The achievement of this strategic objective related to development and implementation of
transport management systems based on implementation of smart IT technologies and technical
installations in creation of smart traffic lights for prioritisation of Public transport in the City
and creation of the Green Corridor in the Naujoji uosto and the Minijos streets along the Port’s
zone. Development of integrated transport development affects mobility systems and their
functionalities in a positive way (decrease of cross-urban time of freight and increase time
accuracy of Public transport). Due to this, public transport becomes more attractive for daily
mobility purposes as alternative to private cars.
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5. Key Drivers in Sustainable Urban Mobility Promotion
of the Main Strategic Objectives Planned in the Future for the City

Cycling and Bike-Storage
o |Increased awareness and acceptance of local urban communities towards implemen-
tation and facilitation of sustainable urban mobility principles using bikes more frequent
for short distances as alternative to private cars.
o The reconstruction of cycling paths and construction of new cycling pathways also faci-
litates to use more bikes for daily urban mobility, and it increases the popularity of bikes
and cycling as part of urban mobility means.

Creation of the Green Corridor
e In removal and replacement of crosswalks for pedestrians, an active participation has
been taken by local urban communities, which affected due to changed conditions to use
crosswalks. The local urban communities interested to save essential traditional crosswalks
in order to preserve the social qualities of daily mobilities along the Port’s zone. The
approach of City planners and local urban communities is harmonized.

Public Transport
e Increase modal split of public transport as sustainable urban mobility means as alterna-
tive to the usage for mobility private cars.
o Popularity of public transport considered as the key outcome of implementation of
sustainable urban mobility principles in the City.

Information Signage
e The Green Corridor is signed and created according to the new design of traffic infor-
mation signage.
e The places of bike-storage, bike-sharing and bike-counting are signed accordingly the
new design of the traffic information signage.
e New design of traffic information signage has public association to the principles of
sustainable urban mobility.

6. External Factors that Affect Promotion of Sustainable Urban Mobility

As external factors are considered strategic planning of transport systems and reshaping
network of urban roads and cycling pathways. Due to a massive process of reconstruction of
roads and cycling pathways, the convenience of the City for sustainable urban mobilities
became perceived differently among different social groups and stakeholders temporarily.

At the present, the traffic light system does not provide any priority to public transport within
the City. During the peak hours, public transport vehicles stand in the same traffic jams to-
gether with private cars and heavy-duty vehicles. Public enterprise Klaipeda Public Transport
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started to use a special software for timetable planning (PIKAS) and for service management
(PIKAS Pfleet). Both systems have been integrated with data from traffic management (GPS
positioning of public buses) indicating actual status in real time (displayed as ‘on time’,
‘ahead’, ‘late’). Thereon, this will identify solutions on how to use available data to provide
traffic light priority for public transport in order to public buses not to stay in traffic jams
together with the main car flows. Thus, it makes the trips by public transport more reliable in
terms of precision of time schedule. A pilot project of public transport management using
public data (better public transport timetables, frequencies, vehicle capacities etc.) already
have been developed. The real time data of public transport routing related to the mana-
gement system of smart traffic lights, which functionalities give a priority to public transport on
the lanes (Fig. 2) (WEB-2, 2021).
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Figure 2: Bus schedule on the regular bus stop in Klaipeda (Source: WEB-3, 2021)

In addition, in order to sustain a modal split of public transport system according to this stra-
tegic goal there is a need to improve traffic infrastructure for public transport prioritization in
the main streets of the City to achieve an increase in the number of passengers using
prioritized public transport, instead of private cars in the City. This includes the creation of the
system for public transport prioritization with application and implementation of smart
technologies and the usage of technical devices as smart traffic lights, which related to the real
time data of public transport routing. Thus, a prioritization of public transport enables imple-
mentation of principles of sustainable urban mobility, as public transport is an important means
of urban mobility, which role and potential can be more used as alternative to private.
A prioritization of the public transport is a focal principle of sustainable urban mobility, as the
City is in linear shape and extended along the Port’s zone. For development in the future to
execute more testing actions with traffic lights before implementation of smart traffic lights
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technologies, and to promote the popularity to use public transport for daily mobility, public
transport must be prioritized in the City and on the main lanes. A prioritization of the public
transport is a lengthy result, which must be periodically upgraded with implementation of the
newer smart technologies.

Urban transportation system consists of various interlinked infrastructural elements and traffic
flows. Traditionally, urban transport infrastructure (street network, bike and pedestrian
pathways, etc.) is planned, developed and maintained by different public institutions and
other bodies. Therefore, information and communication about the transportation system beco-
mes widely separated and unrelated with direct interests of its users (in terms of convenience,
safety, etc.). These problems can be solved by visual unification of the information signage,
which increases overall clarity and functionality of the urban transportation system by using
intuitively simple, visually pleasing information design. The effort should be made to increase
an access to transport related information as well in order to promote alternative means for
urban mobility with given preference for promotion of popularity of public transport in the
City (Fig. 3).
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Figure 3: Bus schedule on the digital screen on the regular bus stop in Klaipeda
(Source: WEB-3, 2021)

A decrease of CO2 emissions in urban areas and in the Port zone was considered as meaning-
ful process, which indicates ongoing processes of reshaping infrastructure and changing
mobility systems, as CO2 emissions related to better management of Public transport and
freight transport in the City and in its suburban areas. A continuation of implementation and
facilitation of sustainable urban mobility principles must be continued in Klaipeda (WEB-2,
2021).
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The implementation of bike-sharing, bike-storing and bike-counting systems is an innovative
action related to promotion of sustainable urban mobility principles in the City. These systems
related to development of infrastructure raise the attractiveness of the City in the context of
innovative solutions, and it involves different social groups and entrepreneurs in these actions.
In particular, the public awareness and acceptance on bike-sharing and bike storage are
increasing with some fluctuations effected by seasonality and other alternatives, and classical
means of daily mobility in the City.

In Klaipeda City, the private company “CityBee” implemented the bike-sharing system, and
since May 2017 it started to operate the bike-sharing service in order to sustain the continu-
ation of promotion of usage of bikes among the inhabitants of the City by creating more
facilities to use the bikes instead of cars. Thus, development of bike-sharing, bike storage and
bike-counting systems are interrelated models in the City. The expected results related to the
increase of usage of bikes as alternative to cars and improved facilities to use bikes more
frequent for daily mobilities in harmonization to preferences to use public transport as well as
alternative to private cars.

The task of implementation of bike-sharing system also can be given to private initiative.
It cannot be in municipal disposition only. A popularity of electro bikes overcame the
popularity of bike-sharing system in the City. This is also considered as a good tendency, which
facilitates the principles of sustainable urban mobility in the City. Entrepreneurs of private
companies are flexible in adaptation and provision of the new services for urban mobility such
as bike rental points during the summer season. The design of bike-storage installations should
be taken and introduced from Nordic countries as Sweden and Denmark preferably, as it
matches the climate conditions in Klaipeda City. Created basic infrastructure facilitates
development of superstructure based on inflow of public and private investments in order to
sustain the principles of urban mobility in the City (WEB-2, 2021).
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1. The Basic Indicators to Measure the Progress on Sustainable Urban
Mobility

In the concept on sustainable urban mobility, there are distinguished the following obijectives
and quantifiables (Tab. 1):

Table 1. Objectives with quantifiable targets

Ranking Objectives Quantifiable targets

To decrease transport emissions (CO2)

Create more sustainable | -5 percent of total CO2 emissions from inland traffic).

1 and healthier city-port To install modern traffic lights along the port's zone in the City
environments in order to create the Green Corridor for freight traffic

(271 units of smart traffic lights).

To increase the modal split (by public transport 35 percent,
Shape more integrated | by walking 33 percent, by private cars 24 percent;

2 transport infrastructure by cycling 8 percent to reach until 2030).

and mobility systems To increase time accuracy of public transport during

the rush hours (15 percent);

Improve governance for

3 an enhanced co-opera- | To create a model of cooperation between the City
tion between cities and and the Port authorities (1 unit of cooperation model);
ports
To install modern traffic lights along the port's zone in the City
- in order to create the Green Corridor for freight traffic (21 units
Improve the efficiency -
4 of smart traffic lights)

of urban freight transport
9 P Decreased cross-urban travel time for freight during the rush hours

(-8 percent).

Ranking: Most important objective is described first.

Source: WEB-2, 2021.
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Table 2. Measure of detected indicators on dynamics of sustainable urban mobility
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Source: WEB-5, 2021.
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Table 3. Measure of achievements

No. Objective and target

Rating

Comment

Create more sustainable and healthier | ,
city-port environments

Substantially achieved by decreasing CO2
emissions up fo 5 percent.

Substantially achieved by implementing

transport

9 Shape more integrated transport . % decisions accepted by the Klaipeda municipal
infrastructure and mobility systems authorities, the Klaipeda Public Transport and
the Port Authority.
3 Improve governance for an enhanced | , Still in a process in elaboration of the
co-operation between cities and ports co-operation platform.
Substantially achieved by implementing
4 Improve the efficiency of urban freight | decisions accepted by the Klaipeda municipal

authorities, the Klaipeda Public Transport and
the Port Authority.

* k%

= Exceeded

NA = Not Assessed; O = Not Achieved; * = Substantially achieved (at least 50%); * * = Achieved in full;

A monitoring on the changes of modal split must be surveyed annually and the results of survey

must be presented in a form of evidence-based report and disseminated among different

social groups (Tab. 2-3). The principles planned in SUMP must be involved in the future

projects in order to sustain the continuity and its reflection on daily mobility in the City and

in its suburban areas (Tab. 4-5).
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Table 4. Ranking

Ranking | Objectives Quantifiable targets

To increase the modal split (by public transport 35 percent,
by walking 33 percent, by private cars 24 percent; by cycling

Shape more 8 percent to reach until 2030).

. integrated transport | To increase time accuracy of public transport during the rush hours
infrastructure and (+15 percent).
mobility systems Peak public transport speed related to car speed at peak times

(priority for public transport (+15 percent faster in time scale than
going by private car)

Increase number of inhabitants using daily public transport service
(5 percent).

. . Social awareness of measure being implemented
Improving social

2 . g (4,00 in scale from 1 (low) to 5 (high).
inclusion
Social acceptance of measure being implemented
(4,00 in scale from 1 (low) to 5 (high).
Increased quality of public transport service (+15 percent).
Table 5. Implementation of innovative aspects
Ranking Innovative aspect Description
1 Eicketing system Implemented first stage of new E-icketing system in Public transport.
o Since November 2018, implemented the second and final stage
2 E-ticketing system

of new E+icketing system in Public transport.

1. Data of coordinates of buses to 3rd parties systems (including to

Tested new GTFS traffic management system set priority for Public transport).

3 standard to use /

. 2. Data transmission for RTPI (Real Time Passenger Information) and
transmit data

data is being tested permanently.

The traffic lights related to the data of coordinates of buses (including

Tested new to traffic management system set priority for public transport).
4 management system | Public transport data collector of the buses’ routes in real time
of traffic lights related to the smart traffic light system, which enables prioritization

of public transport.

Source: WEB-2, WEB-5, 2021.

In October 2017 PE Klaipeda Public Transport signed new contract for new e-ticketing system
— contract partly implemented on April 2018, and final implementation has been finished
in November 2018 (Fig. 4).

246
URBAN PUBLIC SPACES: MADRID, BIALYSTOK, KLAIPEDA




SMART DECISIONS AND TECHNOLOGIES IN PUBLIC TRANSPORT SYSTEM: A CASE OF KLAIPEDA

Figure 4: Implemented Eticketing system (Source: WEB-4, 2021)

On the basis of a contract mentioned above — already testing new GTFS standard to
use/transmit data: 1. of coordinates of buses to 3 parties systems (including to traffic mana-
gement system set priority for PT); 2. for RTPI (Real Time Passenger Information); 3. the traffic
lights related to the data coordinates of the buses (including to traffic management system set
priority for public transport).

The measure was implemented in the following stages:
e Stage 1: Study (September 2016 to February 2018).
o Stage 2: Implementation of the newer E-ticketing system in public buses (first stage was
done in April 2018; second stage was done in November 2018.
e Stage 3: Traffic lights of the bus lanes related to the coordinates of the buses. There are
being executing the testing of systems’ functionalities. The first test started since July
2018, and this testing is being executed permanently.

The idea for implementation of the data management system for prioritization of public tran-
sport will be come true in the future together with upgrading of public transport management
technologies. The upgrading of E-ticketing system supports the process of data collection for
better monitoring of the flows of passengers improving the process of public bus route’s
planning. Together with implementations of the newer innovative technologies, Klaipeda muni-
cipality will adopt the system of traffic light management with the system of public transport
management. These processes will be ongoing in the future together with new innovative
technologies (Tab. 6-7).
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Table 6. Preconditions on prioritization of public transport in comparison to other modes of mobility in 2021

Impact . Aspect of .
category Expected impacts this category Indicators
Increase in awareness of
Society- target population aware Awareness level 16.5 percent (survey
. Awareness
people of measures being of target groups (respondents) n = 254.
implemented
Increase of:ceptonce Acceptance levels (survey of target groups
of population favorably ( dents) n = 254
o ing of | Accepfance respondents) n .
recelving orapproving o Well-planned public bus routes 14.1 percent
the measures being S
imol Convenient fime schedules 20.5 percent
implemented
Service quality of Public transport
Increase percentage iof f
f vopulation favorabl intrastructure survey ot target groups
:)ecF;' F?n or Goprovin yof Service (respondents) n = 254.
1\ Vi .
the meofures Ezin 9 quality Excellent 3.1 percent; Very good
. 9 16.5 percent; Good 43.7 percent; Medium
implemented .
25.6 percent; Satisfactory 11.0 percent
Society- Development of a SUMP Planning Sustainable Urban Mobility Plan - conformity
governance process to EU standards - Yes.
Transport Improved joumey fimes Congestion | Average vehicle spee'd - off peak 50 km per
system levels hour as allowed maximum in urban areas.
Improved journey fimes Quo'|||ty of Accuro'cy of hmekeep!ng - up to 4.0 percent
service according to regular time schedule.
Accept level 20.2 t
Public transport modal ceeptance level 20.2 percen
solit Acceptance | Survey of respondents n=254 (equated
P to 100 percent)
Acceptance level 2.8 percent
Bicycle modal split Acceptance | Survey of respondents n=254 (equated
to 100 percent)
Acceptance level 11.8 percent
Modal split of pedestrians | Acceptance | Survey of respondents n=254 (equated
to 100 percent)
Modal split of combined Acceptance level 11.5 percent
mobility (using public Acceptance | Survey of respondents n=254 (equated
transport and walking) to 100 percent)
51.2 percent
Modal split of private cars | Acceptance | Survey of respondents n=254 (equated
to 100 percent)
2.5 percent
Other alternati f
er aliernative means o Acceptance | Survey of respondents n=254 (equated
modal split
to 100 percent)
Number of inhabitants
using public bus service Acceptance | 68,200 passengers daily
for daily mobility
Source: WEB-5, 2021.
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Table 7. Measure of detected indicators on dynamics of prioritisation of public transport
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Table 9. Measure of achievements

No. | Objective and target Rating Comment

Objective achieved partly, as a system
1 Shape more integrated transport infrastructure | 4 4 for prioritization of public transport is
and mobility systems fully implemented and in a permanent
testing position.

Social inclusion is partly achieved,

as there are determined fluctuation of
" levels on awareness and acceptance,
in particular increasing significantly
the number of daily passengers using
public transport.

NA = Not Assessed; O = Not Achieved; * = Substantially achieved (at least 50%);
** = Achieved in full; *** = Exceeded

2 | Improving social inclusion

Prioritization of the public transport is a focal principle of sustainable urban mobility, as the
City is in linear shape and extended along the Baltic Sea coast. Periodical upgrading of
functionalities of the smart technologies for public transport prioritization in relation to real
time data of public buses’ routing.

Transport management system also involves the management of public transport for its prio-
ritization in the City. An application of technical solutions for assembling of smart traffic lights
is due to installation of smart IT based programs to development of transport management
system in order to create the Green Corridor in the City (Tab. 8-9).

[ EV3929
et

pe=— sy

Figure 5: Public busses “Dancer”, invented and produced in Klaipeda
and are in route service (Source: WEB-1, 2021)
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During the measure implementation the following supporting activities were applicated as:

o Additional activity in the form of observation as testing (in living laboratory) of techniques.

Consulting company “Smart Continent LT” made the testing. Testing activity as a trial to
prioritize public transport in order to increase its attractiveness, comfort and speed, also
for the purpose to test the functionalities of smart traffic technologies for creation of the
Green Corridor in the City.

PE Klaipeda Public Transport contributed to the preparation of technical specifications
for modernization of traffic management system.

PE Klaipeda Public Transport monitored data on how Public Transport buses are ongoing
in real time.

Figure 6: Elektro bus loading place in Klaipéda (Source: WEB-1, 2021)

Based on the conclusions of the evaluation there are determined the following key conclusions
concerning possibilities to up-scale the prioritization of public transport:

It is recommended periodical upgrading of functionalities of traffic management system.
It is recommended periodical upgrading of functionalities of public transport prioriti-
zation system.

The keeping of continuity of gained results and the completion of installation of the rest
17 smart traffic lights, it will demand additional financial assignments from municipal
budget in the future.

In general, achieved better transport management system for adjusting and monitoring of the
traffic flows in the City.
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