sustainability

e
//

Cul
in the City

A Sustainability Perspective

Edited by

Jan K. Kazak, Katarzyna Hodor and
Magdalena Wilkosz-Mamcarczyk
Printed Edition of the Special Issue Published in Sustainability

=4
www.mdpi.com/journal/sustainability rM\D\Py



Natural Environment and Cultural
Heritage in the City, A Sustainability
Perspective






Natural Environment and Cultural
Heritage in the City, A Sustainability
Perspective

Editors

Jan K. Kazak
Katarzyna Hodor
Magdalena Wilkosz-Mamcarczyk

MDPI e Basel o Beijing « Wuhan e Barcelona e Belgrade e Manchester e Tokyo e Cluj e Tianjin

ml\DPI

F



Editors

Jan K. Kazak Katarzyna Hodor Magdalena Wilkosz-Mamcarczyk
Wroctaw University of ~ Cracow University of Technology University of Agriculture in Krakow
Environmental and Poland Poland

Life Sciences Poland

Editorial Office

MDPI

St. Alban-Anlage 66
4052 Basel, Switzerland

This is a reprint of articles from the Special Issue published online in the open access journal
Sustainability (ISSN 2071-1050) (available at: https://www.mdpi.com/journal/sustainability /

special_issues/heritage_city_sus).

For citation purposes, cite each article independently as indicated on the article page online and as

indicated below:

LastName, A.A.; LastName, B.B.; LastName, C.C. Article Title. Journal Name Year, Volume Number,
Page Range.

ISBN 978-3-0365-1752-0 (Hbk)
ISBN 978-3-0365-1751-3 (PDF)

© 2021 by the authors. Articles in this book are Open Access and distributed under the Creative
Commons Attribution (CC BY) license, which allows users to download, copy and build upon
published articles, as long as the author and publisher are properly credited, which ensures maximum
dissemination and a wider impact of our publications.

The book as a whole is distributed by MDPI under the terms and conditions of the Creative Commons
license CC BY-NC-ND.




Contents

Aboutthe Editors . . . . . . . . . . . ix

Preface to “Natural Environment and Cultural Heritage in the City, A Sustainability
Perspective” . . . . . ... xi

Jan K. Kazak, Katarzyna Hodor and Magdalena Wilkosz-Mamcarczyk

Natural Environment and Cultural Heritage in the City

a Sustainability Perspective

Reprinted from: Sustainability 2021, 13, 7850, d0i:10.3390/su13147850 . . . . ... ... ... ... 1

Katarzyna Lakomy

Site-Specific Determinants and Remains of Medieval City Fortifications as the Potential

for Creating Urban Greenery Systems Based on the Example of Historical Towns of the
Opole Voivodeship

Reprinted from: Sustainability 2021, 13, 7032, d0i:10.3390/su13137032 . . . . . ... ... ... .. 5

Urszula Forczek-Brataniec

Assessment of Visual Values as a Tool Supporting the Design Decisions of the Cultural Park
Protection Plan. The Case of Kazimierz and Stradom in Krakéw

Reprinted from: Sustainability 2021, 13, 6990, d0i:10.3390/su13136990 . . . . ... ... ... ... 31

Kinga Szildgyi, Chaima Lahmar, Camila Andressa Pereira Rosa and Krisztina Szabé

Living Heritage in the Urban Landscape. Case Study of the Budapest World Heritage Site
Andréssy Avenue

Reprinted from: Sustainability 2021, 13, 4699, d0i:10.3390/su13094699 . . . . ... ... ... ... 55

Malgorzata Dudzifiska, Barbara Prus, Radostaw Cellmer, Stanistaw Bacior,

Katarzyna Kocur-Bera, Anna Klimach and Agnieszka Trystula

The Impact of Flood Risk on the Activity of the Residential Land Market in a Polish Cultural
Heritage Town

Reprinted from: Sustainability 2020, 12, 10098, d0i:10.3390/su122310098 . . . . . . .. .. ... .. 77

Monika Trojanowska

Therapeutic Qualities and Sustainable Approach to Heritage of the City. The Coastal Strip in
Gdarnsk, Poland

Reprinted from: Sustainability 2020, 12, 9243, d0i:10.3390/su12219243 . . . . ... ... ... ... 95

Mateusz Gyurkovich and Jacek Gyurkovich

New Housing Complexes in Post-Industrial Areas in City Centres in Poland Versus Cultural

and Natural Heritage Protection—With a Particular Focus on Cracow

Reprinted from: Sustainability 2021, 13, 418, d0i:10.3390/su13010418 . . . . . ... ... ... ... 111

Antonia Merino-Aranda, Isabel Luisa Castillejo-Gonzilez, Almudena Velo-Gala,

Francisco de Paula Montes-Tubio, Francisco-Javier Mesas-Carrascosa and Paula Trivifio-Tarradas
Strengthening Efforts to Protect and Safeguard the Industrial Cultural Heritage in

Montilla-Moriles (PDO). Characterisation of Historic Wineries

Reprinted from: Sustainability 2021, 13, 5791, d0i:10.3390/sul3115791 . . . . ... ... ... .. 147

Joanna Dudek-Klimiuk and Barbara Warzecha

Intelligent Urban Planning and Ecological Urbanscape-Solutions for Sustainable Urban
Development. Case Study of Wolfsburg

Reprinted from: Sustainability 2021, 13, 4903, d0i:10.3390/su13094903 . . . . ... . ... ... .. 165



Bogustaw Wowrzeczka
City of Waste—Importance of Scale
Reprinted from: Sustainability 2021, 13, 3909, d0i:10.3390/su13073909 . . . . ... ... ... ... 195

Agnieszka Ptak-Wojciechowska, Anna Januchta-Szostak, Agata Gawlak and

Magda Matuszewska

The Importance of Water and Climate-Related Aspects in the Quality of Urban Life Assessment
Reprinted from: Sustainability 2021, 13, 6573, d0i:10.3390/sul3126573 . . . . ... ... ... ... 209

Ernestyna Szpakowska-Loranc

Multi-Attribute Analysis of Contemporary Cultural Buildings in the Historic Urban Fabric as
Sustainable Spaces—Krakow Case Study

Reprinted from: Sustainability 2021, 13, 6126, d0i:10.3390/s5u13116126 . . . . ... ... ... ... 233

Aleksandra Gierko

Towards an Understanding of the Pre-War Landscape Transformations in the Face of
Contemporary Urban Challenges on the Example of Gajowice in Wroctaw

Reprinted from: Sustainability 2021, 13, 5962, d0i:10.3390/su13115962 . . . . . .. ... ... ... 259

Magdalena Gyurkovich and Marta Pieczara

Using Composition to Assess and Enhance Visual Values

in Landscapes

Reprinted from: Sustainability 2021, 13, 4185, d0i:10.3390/sul3084185 . . . . .. ... .. ... .. 287

Agnieszka Jaszczak, Katarina Kristianova, Ewelina Pochodyla, Jan K. Kazak and

Krzysztof Mlynarczyk

Revitalization of Public Spaces in Cittaslow Towns: Recent Urban Redevelopment in

Central Europe

Reprinted from: Sustainability 2021, 13, 2564, d0i:10.3390/sul3052564 . . . . .. ... ... .. .. 319

Karolina Dudzic-Gyurkovich

Urban Development and Population Pressure: The Case of Mtynéwka Krélewska Park in

Krakow, Poland

Reprinted from: Sustainability 2021, 13,1116, d0i:10.3390/su13031116 . . . . . ... ... ... .. 343

Nebras Khadour, Nawarah Al Basha, Mité Sarospataki and Albert Fekete

Correlation between Land Use and the Transformation of Rural Housing Model in the Coastal
Region of Syria

Reprinted from: Sustainability 2021, 13, 4357, d0i:10.3390/sul13084357 . . . . . .. ... ... ... 369

Marzanna Jagielto

Do We Need a New Florence Charter? The Importance of Authenticity for the Maintenance of
Historic Gardens and Other Historic Greenery Layouts in the Context of Source Research (Past)

and Taking into Account the Implementation of the Sustainable Development Idea (Future)
Reprinted from: Sustainability 2021, 13,4900, d0i:10.3390/su13094900 . . . . ... .. ... .. .. 385

Bogna Ludwig

Baroque Origins of the Greenery of Urban Interiors in Lower Silesia and the Border Areas of the
Former Neumark and Lusatia

Reprinted from: Sustainability 2021, 13, 2623, d0i:10.3390/su13052623 . . . . ... ... ... ... 419

Bogna Ludwig
The Greenery of Early Modernist Housing Estates: The 1919-1927 Walbrzych Agglomeration
Reprinted from: Sustainability 2021, 13, 3921, d0i:10.3390/su13073921 . . . . ... .. ... .. .. 445

vi



Beata Makowska

Practical Functioning of a Sustainable Urban Complex with a Park—The Case Study of Stavros
Niarchos Foundation Cultural Center in Athens

Reprinted from: Sustainability 2021, 13, 5071, d0i:10.3390/sul13095071 . . . . .. ... ... .. .. 469

Izabela Krzeptowska-Moszkowicz, Lukasz Moszkowicz and Karolina Porada

Evolution of the Concept of Sensory Gardens in the Generally Accessible Space of a Large City:
Analysis of Multiple Cases from Krakéw (Poland) Using the Therapeutic Space Attribute

Rating Method

Reprinted from: Sustainability 2021, 13, 5904, d0i:10.3390/su13115904 . . . . ... .... ... .. 493

Katarzyna Hodor, Lukasz Przybylak, Jacek Kusmierski and Magdalena Wilkosz-Mamcarczyk
Identification and Analysis of Problems in Selected European Historic Gardens during the
COVID-19 Pandemic

Reprinted from: Sustainability 2021, 13, 1332, d0i:10.3390/su13031332 . . . . ... ... .. .. .. 509






About the Editors

Jan K. Kazak is associate professor at the Institute of Spatial Management at the Wroctaw University
of Environmental and Life Sciences. He is a leader of the Leading Research Team: Sustainable Cities
and Regions. In his research, he integrates social, environmental, and economic aspects of local and
regional development. He is a Management Committee Member in COST action: Implementing

nature-based solutions for creating a resourceful circular city.

Katarzyna Hodor is an architect and associate professor of the CUT. She has a post-doctoral degree in
technical science in architecture and urban planning. She graduated from the Faculty of Architecture
at the Cracow University of Technology. She conducts research on identity and cultural heritage
associated with the sacred, the restoration of historical greenery, and the revitalisation of rural and
small-town areas. Since 2013, she has been the chief organiser of an international conference on
garden design and historical dendrology. She has been a member of the SPAK and the SAK since
2011 and a member of the ICOMOS commission on historical gardens since 2020. She participates in
international projects and organises and co-organises a cyclical academic competition in addition to

numerous workshops, student project exhibitions, and competitions.

Magdalena Wilkosz-Mamcarczyk graduated from the Cracow University of Technology and holds a
PhD in technical sciences, architecture, and urban planning. Since 2013, her academic career has been
with the University of Agriculture in Krakéw. She participated in research placements in Lviv,
Budapest, and Vilnius. She is the head of the science popularisation project International Architecture
and Landscaping Competition under contract 514/P-DUN/2019 financed by the Ministry of Science
and Higher Education. She participates in the NAVA and Trans-European Education for Landscape

Architects projects. Her academic interests include semiurbanisation and revitalisation.






Preface to ”"Natural Environment and Cultural
Heritage in the City, A Sustainability Perspective”

In view of the pace regarding transformations in urban landscapes due to excessive urbanization
combined with climate change that has become apparent in recent decades, concern for the future of
urban landscapes seems essential. The challenge for designers and specialists in the field of creating
urban space is establishing new spaces and revitalizing existing ones. These activities, based on the
elements of cultural heritage, ecological design, as well as respect for the existing natural landscape
of cities (such as parks or gardens), are important elements influencing the quality of life of the
inhabitants. Projects supported by scientific research in the field of landscape, its transformations,
and further functioning will allow us to develop solutions consistent with the principles of sustainable
development.

The effects of scientific research on landscapes have traditionally been disseminated annually
during scientific meetings related to landscape architecture since 1994. The conferences organised by
the founders of the Krakow School of Landscape Architecture (KSLA) have seen active participation
by academics, designers, and representatives of local and regional authorities, gathering an
international audience. Studies presented during the XXVII scientific conference (9th international
edition 2020) were focused on the subject of Urban ecology and cultural heritage in the city. The
presented research works outlined in this Special Issue refer to contemporary problems of cities in a
global and local context and formulate methods for their solutions based on a balanced approach to

the cultural and natural heritage of urban areas.

Jan K. Kazak, Katarzyna Hodor, Magdalena Wilkosz-Mamcarczyk
Editors
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The 21st century urges us to analyze urban problems and revise its components. Cities
in the past followed various evolutionary paths depending on the level of development of
the society, its ideology, or financial factors. In the past, the key was self-reliant and polycen-
tric production, services, commerce, and finance. What is essential today in more complex
socio-environmental systems [1] is to strengthen efforts to improve the quality of life
and support residents throughout the transformation is activities aimed at implementing
changes to create a socially-friendly [2,3] and climate-neutral built environment [4,5], which
in parallel, maintains achievements of previous generations and cultural heritage [6-8]. A
place that is at the intersection of these two spheres is a city. It is the focal point of human
life on our planet and where critical socio-ecological challenges lie [9]. Therefore, city is a
space where adaptation to climate change action will have to take place [10], and integrated
spatial sustainable development should be implemented [11-13].

All the above-mentioned issues require involvement and a lot of activities on different
levels. One of the leading institutions is the International Council on Monuments and
Sites (ICOMOS), which is a non-governmental international organization dedicated to the
conservation of the world’s monuments and sites [14]. ICOMOS has started working on
the ICOMOS SDGs Policy Guidance’ in 2018, which is a flagship initiative “aiming to
provide a robust and versatile resource to all kinds of stakeholders, within and outside of
the heritage community, on the role of cultural heritage in sustainable development” [14].
Following the concept of integration of cultural heritage and sustainable development, the
scientific committee of the XXVII Conference in the Series of Garden Art and Historical
Dendrology, IX International Edition titled “Urban Ecology and Cultural Heritage in the
City” has proposed topical scope combining two basic, yet highly relevant, issues that
affect the cities today, the natural and urban environment viewed from various angles
and through different relations. This Special Issue gathers selected papers which, despite
different scientific perspectives and methodological approaches applied, have similar
denominators. Main themes appearing in all 22 articles published in this Special Issue
refer to cities and urban areas, their development, green and public spaces, trees and water,
visual and functional features of space, gardens and built environment, as well as the local
character of discussed cases and their use over time (Figure 1).

Sustainability 2021, 13, 7850. https:/ /doi.org/10.3390/su13147850
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Figure 1. Word cloud generated from 22 publications collected in the Special Issue on “Natural
Environment and Cultural Heritage in the City, A Sustainability Perspective” in Sustainability.

In this Special Issue, you can find recent and multidisciplinary studies focusing on
four main pillars, which are:

e natural and cultural heritage covering conservation activities in urban and suburban
zones, urbanscape and heritage relationships [15-21],
ecological solutions in urban development and management [22-24],
urban and land use planning, urban composition and impact of historical conditions
on the modern city development [25-30],

e gardens and parks, their maintenance and use, ecosystem services served [31-36].

We believe that all collected studies presenting such an interdisciplinary approach
will result in added value by sensitizing specialists from many fields to the need to use a
complex approach in creating sustainable cities and regions.
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Abstract: The article discusses the natural and historic heritage of medieval towns in the Opole Silesia
region in the context of their ability to take advantage of their potential for sustainable development,
especially in tourism. The chosen environmental, urban, architectural, and landscape factors were
compared through this aspect and subjected to a multidimensional comparative analysis. The
research studies applied mostly archival materials, contemporary topographic maps, statistical data,
and both landscape as well as urban field studies. As a result, the studies indicated that the natural
conditions of the locations, the preservation level of the urban system along with its development
trends, and the areas of the old fortifications with their accompanying greenery constitute these
towns’ very value and identity. As they combine elements of nature and culture, they may serve
as the basis for development of tourism, which is likely to contribute to the social and economic
revitalization of the region itself. What may play a major role in the quest for sustainable development
are the urban greenery systems to be designed based on former fortification areas, city greenery, and
natural environmental resources, which have been integral elements of these towns over many past
centuries.

Keywords: cultural heritage; medieval town planning; city defence walls; monument conservation;
historical greenery; urban greenery system; landscape ecology; Silesian city; Opole Voivodeship

1. Introduction

Cultural heritage management is a fundamental part of preserving its value for future
generations. Apart from obvious values, it is a universal value that shapes the identity
and awareness of society. It also defines its wealth and can become a basis for important
initiatives as well as socio-economic transitions. What is key is that when faced with
contemporary social, economic, and ecological problems of cities, it can become a part of
sustainability strategies. However, the total sum of our heritage assets constantly fluctuates
and many sites lose their values, while many others remain unidentified and unstudied [1].
In the Polish system of monument protection, there is also a problem with specifying the
rank of a monument on the scale of a municipality, voivodeship and the country overall,
which is associated with equal allocation of funds for their renovation. On the other
hand, Poland does not possess a unified system of valuating heritage elements, including
architectural, archaeological, or garden design monuments [2]. Many scholars currently
pursue the establishment of such a system, with ICOMOS Polska playing a leadership
role [3,4].

In this context, a group of small, poorly explored towns located in the Opole Voivode-
ship was noted. And they became the main subject of research. Selected out of the total
pool of 36 towns in the voivodeship, selection was based on several criteria: their medieval
origins, featuring a regular quadrangle-like market square, an oval layout, as well as the
presence of former brick fortification walls (total of 15 towns).
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Their local character, along with the region’s specificity, means this heritage is under-
appreciated and underused in the region’s development and its socio-economic context.
Initial landscape and urban planning investigation provided a general overview of these
towns as a system of specific forms of cultural heritage linked with the hydrological
network, natural habitats, and agricultural areas.

A variety of materials were applied in the research study; however, the most important
ones used for comparative analysis were archival plans and city views in addition to con-
temporary topographic data, data collected during field research, as well as statistical data.

In the context of further research, our intent was also to determine the degree to
which decisions associated with a historical founding of a town can carry over to its
contemporary functioning and its development potential in the context of sustainable
development. Therefore, during the research, these issues were characterized: wildlife
factors that historically defined the founding of the towns under study during the Middle
Ages, assess the impact on their spatial form and development, and contemporarily—to
isolate place-based landscape assets and the potential to use them to create urban greenery
systems. The primary objective was to create a framework of principles for the design of
such systems based on a major element—historical post-fortress areas along with guidelines
of their refurbishment and directions of further study.

Building linkages between nature and the manmade environment has long since been
a field of investigation for scholars and designers. The genesis of introducing greenery into
cities dates back to ancient times [5,6]. Certainly, we can point to nineteenth-century pro-
posals of American parkways, followed by Howard'’s garden-cities [7], which transformed
into concepts of continuous systems like greenways and green belts [6] as precursory efforts
in treating greenery in a systemic manner. City greenery systems can be divided into: strip,
wedge, radial, and mixed layouts [6,8]. Significant changes in creating urban greenery
systems were affected by the concept of ecological patches and corridors by Forman and
Gordon [9,10]. They assume a continuity of environmental linkages and their significance
to environmental balance, biodiversity, and the self-renewal of ecosystems [11]. Green
infrastructure is a contemporary concept that implies a strategically planned network
of natural and semi-natural areas that perform social and economic function, but most
importantly, they support biodiversity [12].

Creating urban greenery systems based on areas around fortifications became popular
in the nineteenth and at the turn of the twentieth century, when, in the face of urban
development and a desire to improve health conditions in cities, large-scale demolition
of medieval and modern fortifications was carried out. The most prominent examples of
this include: Vienna, Brno, Salzburg, Olomouc, or Cologne [13], while Polish cases feature
Wroctaw [14] or Gdansk [8]. The work initiated in Krakow in 1822 was one of the first ever
in Europe and was based on transforming the decayed areas of former fortifications into a
public strolling park surrounding the Old Town, so-called Planty Park [15].

In the contemporary reality of Polish heritage conservation, there is a lack of compre-
hensive studies of the development of greenery in areas previously occupied by medieval
city fortifications. There are also no guidelines as to their design and arrangement or
maintenance and renovation. The role of fortifications as objects of high landscape values
was first noted in Poland by Bogdanowski [16]. His research is continued by K. Wielgus,
J. Srodulska-Wielgus, and A. Staniewska of the Cracow University of Technology [17].
This landscape and fortification structures from the Middle Ages, as attractions of cultural
tourism, were analysed by Armin Mikos von Rohrscheidt [18] and . érodulska—Wielgus [19].
The subject of greenery at the city walls was taken up in a historical [20,21] or compar-
ative [22,23] context. It is worth noting that many cities have studies on greenery and
urban planning, created for the purposes of land development studies or the needs of
conservation protection.

The multi-volume publication by Bimler [24], which was followed by Przylecki’s
work [25], are considered to be among seminal works on the history of the massive build-
ings of medieval cities of Silesia. Among the important publications in the field of archi-
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tecture, urban planning, and art, Thullie [26] and Chrzanowski and Kornecki [27] can be
mentioned. Adamska [28] dealt in detail with the town squares of Opole Silesia. Few schol-
ars have so far become narrowly specialised in medieval city walls. A comparative analysis
of such structures in Silesia and the Opole Voivodeship, combined with assessments of
their state of preservation, was provided by Piechaczek [29] and Przybylok [30]. Leg-
endziewicz is carrying out extensive work on Medieval town gates (Gtubczyce, Glucholazy,
Grodkéw, Namystow, Prudnik, Gtogéwek [31-33]) and walls (among others Kluczbork [34]
or Grodkow [35]) in Silesia.

The conservation of fortifications that are a part of a town’s urban fabric is an impor-
tant matter, as is the pursuit of new functions for historical defensive structures and the
potential to adapt them based on the development directions of modern cities. The role of
fortifications, including greenery, in the space of the city was discussed in the multi-author
book ‘Fortyfikacje w przestrzeni miasta” [36], while the issues of the conservation and
exhibition of fortifications in Lower Silesia were widely discussed by Przylecki [37]. The
state of preservation and the problems of revitalising selected medieval towns of the Opole
Voivodeship were explored by Adamska [38].

Here, we should also mention studies associated with ICOMOS Polska, which resulted
in numerous academic conferences, monographs, and best practices handbooks [39]. They
discussed research and adaptation methodologies [40], as well as management in the
context of sustainability. Scholars note that the proper assignation of functions to such
structures is a major contemporary challenge, and determines the scope of necessary
procedures while allowing for tourist access [41].

The architectural and urban heritage of the Opole Voivodship, as noted by schol-
ars [28], has been explored to a varying degree and there is a lack of comprehensive
investigations. The state of research concerning individual towns presents itself better—
Paczkéw [42,43], Otmuchéw [43], Opole [44], Namystéw [45], Biata [46], Byczyna [47],
Glogowek [48], Glubczyce [49], Kluczbork [50], Krapkowice [51], Ujazd [52]. This is, of
course, an incomplete list. Pre-war publications and chronicles, unpublished documents,
historical files of each town or historical and urban planning studies drafted for land de-
velopment studies or architectural conservation are additional sources of knowledge [53].
Their precision and volume nevertheless exceed the bounds of this paper.

The number of military architecture specimens in Poland is small. According to
data provided by the NID, monuments of this type constitute 1.56% of all structures
entered into the monuments register in Polish territory. They include city walls and gates,
castle and defensive manor fortifications, fortresses and their elements, bunkers, shelters,
guardhouses, fortified positions, etc. This group includes 1105 structures dated to between
the Middle Ages and the Second World War. They typically have considerable historical
value and are associated with major events in the country’s history [1].

The town of Paczkdow, located in the Opole Voivodeship, is one of the highest-class
structures of this type in Poland (Figure 1). Both the fortification system and the ur-
ban layout that it surrounds have been entered in the monuments register. Labelled as
‘Paczkéw—old-town complex with a medieval fortification system’, it was also placed on
the list of Monuments to History [54]. It is one of the best examples of medieval urban plan-
ning Silesian towns [43,55], which were present in the territory of historical Silesia [56,57]
and the present-day Slask, Gérny Slask, and Opole Voivodeship.
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Figure 1. Case study—Paczkéw (Patschkau), (a) View of the city (ca. middle eighteenth century, W.B. Werner (source:
https:/ /www.bibliotekacyfrowa.pl/dlibra/publication/8092/edition /15414, accessed on 15 October 2020), (b) View of
the city (1935-1940) (source: https://polska-org.pl/3478452,foto.html?idEntity=536159, accessed on 15 October 2020),
(c) Current bird’s eye view (source: https://zabytek.pl/pl/obiekty /paczkow-zespol-staromiejski-ze-sredniowiecznym-

systemem-fortyfik, accessed on 12 April 2021).

The Opole Voivodeship is the smallest of Poland’s sixteen voivodeships. It was estab-
lished in 1950, and has been functioning in its current form since 1999. It is located between
two strong voivodeships: the Silesian Voivodeship and the Lower Silesian Voivodeship,
with which it is historically and culturally tied. From the south, it borders the Czech
Republic. It has an area of 9412 km? and occupies only 3% of the country’s territory. It has
a population of 980,771 [58] and an agrarian character.

The Opole Voivodeship’s authorities, as well as those of its individual municipali-
ties and powiats, face numerous socio-economic issues: growing unemployment, waste
management, a significant burden being placed on the environment by particulate matter
and gas emissions, a transformation of its economic structure, planning decisions, and
others (based on a GUS analysis). A GIOS report from 2020 clearly indicated that the
greatest threat to the environment of this region still included the unsatisfactory quality
of its waters, air pollution with particulate matter, benzo[a]pyrene, and excessive noise
levels [59].

At present, local strategic plans—the Voivodeship Development Strategy and the En-
vironmental Protection Programme—are at the drafting stage. In the context of the subject
under study, previous documents featured clearly identified priority goals, which included
both improving the condition of the natural environment and citizens’ quality of life, as
well as the region’s economic activation, based on its existing predispositions, resources,
and wildlife and landscape assets and their reserves [60].

In the context of efforts towards achieving the 17 Goals of Sustainable Development,
the Sustainable Development Report 2020 placed Poland in 24th place [61]. However, as
demonstrated by Kapera in a study on the implementation of sustainable development in
the country published in 2018, the Opole Voivodeship ranked last [62].

Voivodeship tourism potential studies performed in 2008 ranked voivodeships in
terms of a taxonomic tourist attractivity indicator [63]. In this ranking, the Opole Voivode-
ship placed last. In 2015, it also placed last in terms of the taxonomic development indicator
score (taksonomiczny miernik rozwoju, TMR) [64]. Furthermore, in terms of tourism geogra-
phy, it was observed that Opolszczyzna has a poor tourism and cultural potential [65].

In light of the above, my study could support strategic decisions for the region, whose
developmental perspectives should be based on broad action and change in the fields of
economic development and environmental protection. This action can be based on its
strengths, which also act as its fundamental assets from the perspective of tourism poten-
tial [66,67]—its historical cultural landscape of medieval towns and their accompanying
areas [68].
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This is why among all the identifiers of the towns under study, I chose research
categories linked to historical landscape elements, which are of key significance to the
contemporary state of cultural and natural heritage: town placement determinants, urban
layouts and linkage networks between them, city fortifications, landscaped and natural
greenery, as well as the composition of their skylines.

It was demonstrated that site-specific defensive determinants affected the contempo-
rary state of the towns’ development, and hindering development conditions allowed for
retaining reserves of land of high environmental potential.

The assessment of the state of preservation and the quality of individual town layout
elements showed that they were assets of high tourism value (wildlife assets, cultural
heritage assets, and a well-developed land and fluvial transport infrastructure). The
remains of historical city fortifications were found to be a particularly significant element
that can become not only an attractor, but also an element of a town’s identification. These
remains are not only walls, gates, or towers, but also the area of former embankments and
moats—which are currently both landscaped areas and wastelands.

I determined that the state of preservation and quality of architectural and urban
heritage, together with areas of natural and landscaped greenery can become a basis for
creating elaborate greenery systems on the city scale and a linked ecological network on
the regional scale. This could benefit not only the natural environment, but also the proper
protection and exposition of cultural heritage and restore historical place-based identity.
These can, in turn, lay the foundations for sustainable tourism.

2. Materials and Methods
2.1. Research Side—Geographical Location, Environmentally Valuable Areas,
Heritage Conservation

The Opole Voivodeship is located in southwestern Poland at the point of contact
of three geographical regions: the Silesian-Krakéw Uplands, the Silesian Lowlands, and
the Sudetes. The spatial form of these areas results in Opolszczyzna being a basin open
towards the west, and whose central axis is the River Oder. It is the second-longest river
in Poland. The histographic network is formed by its numerous confluences, of which
the most significant ones are the Osobloga, the Nysa Klodzka, the Mata Panew, and the
Stobrawa. The voivodeship’s territory also features two large artificial water bodies: the
Otmuchowskie and Turawskie lakes.

The terrain is shaped by the Raciborz Basin in the south-eastern section, the Sudetes
Foothills in the southwest, the Chelm Mountain Chain and the Niemodlin Lowlands in
the centre, and the Opole Lowlands in the remainder of the area. The tallest point in
Opolszczyzna is Biskupia Kopa (890 m above sea level), which is located in the Opawskie
Mountains [59].

In terms of landscape conservation areas, the voivodeship is ranked last in Poland [69].
There are no national parks here. The largest areas of protected greenery are landscape
parks (with a combined area of 63 thousand ha) and protected landscape zones (196.3
thousand ha). However, in terms of percentage of occupied territory to total territory, this
results in 6.7% for landscape parks and 20.8% for protected landscape zones, respectively.
In total, areas protected under law account for 27.6% of the voivodeship’s territory (based
on GUS data, January 2021 [58]).

According to an NID report, the amount of items in the immovable monuments
register of the voivodeship was 3152 (twelfth place in Poland), yet when calculated per
1000 km?, it placed the voivodeship in third place (right behind the Lower Silesian and
Lesser Poland voivodeships) and amounted to 335 [1]. When compared against population,
this number amounted to 3.2, which also placed the voivodeship in third place (right
behind the Lubusz and Warmian-Masurian voivodeships). Defensive structures form an
extraordinarily valuable, yet small (1.56%) group of items in the country’s monuments
register—in the Opole Voivodeship, they account for only 48 entries out of the 878 sites in
all of Poland. Urban layouts likewise are very few—in the Opole Voivodeship, there are 26
such listed heritage sites out of a total of 802 in Poland overall.

9
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2.2. Methodology

My study began with initial field analyses intended to reconnoitre the region in terms
of its landscape and socio-economic conditions, and verify its cultural heritage assets.
Description (state of preservation, dating, etc.) and formal analysis of urban layouts of
cities, including the nature of medieval fortifications and urban green ensemble, has been
made.

The data used in the study consisted of three groups: (1) Archival materials—both
cartographic and iconographic—from the collection of the State Archives of Opole and
Wroctaw, the Library in Berlin and open repositories. The chief of these materials included:
city plans from Christian Fredrich von Wrede’s Kriegs-karte von Schlesien, from the years
1747-1753 [70], perspective views and city plans by Friedrich Bernhard Wernher from
Silesia in Compendio seu Topographia [71]; his city panoramas are included in Scenographia
urbum Silesiae [72] and a series of topographic maps from the Prussian Royal Measurement
Office, the so-called Messtischblitter, drawn to a scale of 1:25,000 that had been published
since 1875 (open repository). The second group of materials comprised GIS system data—a
numerical terrain model, a land cover map, hydrographic maps, and CIR (Colour Infrared)
orthophotomaps from “Opolskie w Internecie system informacji przestrzennej i portal
informacyjno-promocyjny Wojewédztwa Opolskiego OWI-OGIS Portal (http://maps.
opolskie.pl/start/ accessed on 5 January 2021) along with supplementary elements from the
Geoportal (www.geoportal.gov.pl, accessed on 5 January 2021). The third group consisted
of material collected in the field—primarily photographic and graphical documentation.

Of the 36 cities and towns located within the voivodeship’s administrative limits, 29
were determined to be of medieval origin. Among these, 25 were observed to be typical
Silesian towns with oval outlines and a geometricised plan with a central, quadrate market
square. Their town charters were issued in similar periods (the thirteenth and fourteenth
centuries) and most (15) had city fortifications in the form of stone walls with gates and
towers surrounded by an embankment or moat (Table 1, Figure 2).

Table 1. Preliminary elimination of towns of the Opole Voivodeship.

Town Charters

Total Number Silesian Town . Towns with Medieval Towns
. Towns of . Issued in the e e .
of Towns in . with a Central, . Documented Fortifications Subjected to

Medieval Thirteenth and . . .

the Opole Origins Quadrate Fourteenth Medieval City Absorbed by Detailed

Voivodeship & Market Square . Fortifications Modern Ones Analysis

Centuries

36 29 25 25 18 3 15

In order to make the evaluations of the towns, multidimensional comparative anal-
ysis was applied, based on the analysis of the results from the field studies, statistical
data, the archival materials, and contemporary data obtained from the Geographical Infor-
mation System (GIS). This allowed to develop methods for categorizing and evaluating
the characteristics connected to the historic elements of the landscape, which, in turn,
happen to be of key importance to today’s cultural and natural heritage. What particu-
larly matters is the context of applying the heritage potential to protection [73-76] and
sustainable development.

10



Sustainability 2021, 13, 7032

® Namystow @ Byczynd

® Kluczbork

® Opoll
® Grotkow S
@ Strzelce Olpolskie
B .. Y ® Krapkowice
Paczkéw Otmuchéw
\ ® Ujazd
® Biala ® Glogowek
= ° i
Gluchotazy Pricl
® Glubczyce

Figure 2. Outline of the Opole Voivodeship with towns subjected to detailed analysis.

The values (landscape values) of the surveyed centers were determined in the cate-
gories (indicators): environmental site-specific determinants, urban layout, city morphol-
ogy, city fortifications, panoramas, and city greenery (Table 2).

These characteristics are the most distinctive for the physiognomy of these towns,
essential both today and in the past, and they can be compared with historical cartogra-
phy and iconography. In the author’s opinion, they define the towns’ respective iden-
tities and are their greatest value. The table below presents an outline of the actions
taken. Indicator—originally isolated characteristics for the towns under study; historical
significance—features the function and significance that a given indicator had in the past;
contemporary significance—what we currently perceive as the indicator’s value; value—
the element under assessment (Table 8); investigation—what was explored to determine
the value of a given indicator.

On this basis, the results were obtained. Each town was analyzed against the criteria
mentioned (a. Indicator) and then rated (d. Value) on a scale of 0-2, where 0 denoted no
value, and 2—the highest value. The sum of individual ratings denoted a town’s individual
cultural landscape potential (point 3.6). Landscaped greenery analyzes were carried out
on the basis of identified: semi-natural greenery in river valleys, city parks, green squares,
and public gardens within historical layouts, post-fortification areas converted into public
greenery, post-fortification areas acting as wastelands, cemeteries, allotment gardens, block
greenery, and other types (monasteries, hospitals, sports areas). The results are presented
in Table 7 and then in Table 8.

11
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Table 2. Assessment indicators for historical towns of Opolian Silesia.

b. Historical

c. Contemporary

a. Indicator Significance Significance d. Value e. Investigation
Environmental . o ) hydrographic network,
. o Impact on site-specific Environmental and . . wetlands
site-specific d . land Diversity v .
determinants eterminants andscape assets hypsometric profile
scope of register entry
comparative analysis of
Socio-legal, Fundamental Legibility of archival and
Urban layout organisational, characteristic of a urban layout and contemporary maps
functional structure layout structure urban composition
analyses
hol ; Continuity of the empirical method of
i . ) D i - -
Gevelopmens.  Sociosonomic (GEEER e raiionl orining arban
& P development . P development transformation
irections) retention model trajectories
scope of register entry
% of outline
Citv fortifications Defensibility, Elements of identity, State of preservation
¥ exposition exposition preservation additional elements
(towers, gates,
embankments)
landscape analysis of
passive exposition,
identification of
. Quality and state observation points and
Inforr?atlve symbol, of preservation— sequences, landmarks,
(kyline compositior) agnofstameand | Londscapeasset  legibily o fommonious and
Y P o wealth historical skyline disharmonious
composition landmarks,
analysis and
comparison against
iconographic records
3. Results

3.1. Site-Specific Determinants of Historical Location

Silesian towns were located on the basis of a developed model, e.g., the Magdeburg
Law [28,56]. They were often founded In cruda radice, or their origins could be associated
with the existence of earlier gords, villages, or market settlements, as well as ancient Roman
and early medieval period settlement [56,77].

The primary determinants of selecting a site for settlement were: trade development
potential, agricultural potential (trade and agricultural character), the location of centres
of power or worship, and environmental determinants. This confirms the pan-European
trends [78].

I found that the group of towns under study shared two primary founding factors,
namely economic and environmental, which impacted each other. The first group includes
trade—the network of pre-existing trade routes, whose genesis dates back to Roman times,
and earlier, early medieval trade settlements. This was confirmed by contemporary studies

12
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of trade routes and the location of customs chambers in the region in the fourteenth,
fifteenth, and sixteenth centuries [56,79]. Of key importance was the well-developed
waterway network, as confirmed by historical maps of Silesia, i.e., by Helwig from 1561,
wherein river transport acted as the main spatial linkage system.

Water, along with terrain typical of river valleys, was of fundamental significance
to the shape and development of the towns under study. As many as 86% of them were
founded near rivers—along the Oder and its confluences (the Nysa Ktodzka, the Biata, the
Osobloga, the Psina, the Prosna, the Stobrawa, the Scinawa Niemodliriska, the Prudnik,
the Ktodnica and the Struga Grodkowska) or in their immediate vicinity.

Most importantly, proximity to a river enhanced a settlement’s defensibility, but was
also of commercial and economic significance (fishing, fluvial transport, placement of
water crossings, customs chambers, potential to build watermills, beer breweries, etc.).
Placement on hills, slopes, on the foregrounds of river valleys and river basins, also
enhanced defensibility while providing suitable exposition to the city, ideatively elevating
its status and rank, while also facilitating spatial orientation for travelers (Table 3). I found
no direct link between terrain conditions and founding in only two cases (Byczyna, Strzelce
Opolskie).

Table 3. Functions—water and terrain.

Terrain Defensibility Hills, Slopes
Exposition
Waterways Transport River routes, crossings
Commerce
Economy Fishing
Others (e.g., mills)
e River bed
Defensibility Wetlands, floodlands
Exposition Vista foregrounds of river

valleys and wetlands

3.2. Historical Heritage of Towns—Urban Layout, Architecture, Skylines

The environmental determinants discussed above, together with the formal and legal
conditions of town charters [56,80], affected the spatial form of towns. Their key features
include an oval plan with a geometric street grid filled with blocks of buildings, a centrally-
placed square, and masonry city fortifications with a system of gates and towers. The
quality of such a layout’s composition was determined by the proportions of each part,
visual linkages, legible compositional axes, and skylines. The application of metrological
methods of measuring parcellation modules began already in the 1950s, and is continued
today [55,81].

The towns under study, in comparisons to the period’s significant urban centres
throughout Silesia, for example, Wroctaw, can be considered small and very small. Their
town charters were issued mainly in the thirteenth century. The area inside the city
walls was between 8.7 ha, as in Krapkowice, to 18.6 ha in Namystéw. They possessed
all of the previously mentioned features of Silesian towns, yet their planning was not as
thorough, and often applied only to the blocks adjacent to the market square. Their major
compositional axes were often the result of the course of a trade route (e.g., Krapkowice).

Market squares were typically placed in the centre of a layout—at the crossing of
trade routes, yet there were instances where this rule was not followed, i.e., in Glogéwek
(due to the location of the castle). Their size ranged from 0.6 ha (Byczyna) to 1.4 ha
(Paczkow), and their central spaces were occupied by a so-called market block that consists
of the town hall or town hall and adjacent townhouses [28]. These complexes had a
representative and commercial function. Their main element—the tower, was the dominant
of the urban interior and an important element of the city panorama. Also, churches were
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important elements in compositional terms, with visual linkages with the Market Square
(Glubczyce being an exception). Due to functional reasons and a town’s size, it was often
placed adjacent to the walls, and often had a docking defensive wall (Krapkowice, Strzelce
Opolskie). Any castles and nearby structures were undeniably important elements, which
could: be located inside an urban structure (Glogéwek), be adjacent to it (Otmuchéw) or
be a separate element (Opole). The essential characteristics of the towns under study have
been presented in Table 4.

Table 4. General characteristic of Silesian towns (own study based on [28,30,56,77,80]).

Biata 1225, Byczyna 1268, Glogoéwek 1275, Glubczyce
przed 1253, Gluchotazy 1225, Grodkéw 1278, Kluczbork
Town charter issuance 1253, Krapkowice 1284, Opole 1217, Namystow via 1270,
Otmuchow via 1347, Paczkéw via 1254, Prudnik 1279,
Strzelce Op., 1290, Ujazd 1223

Oval plan (boat/pseudo-oval shape, ‘dwarf city’),
enclosed, grid-based, rectangular layout, with a
Plan geometricised main square (Ring, Circus) in the centre,
surrounded by fortifications on an oval-like plan.
Layouts both regular and distorted by local conditions

Major composition elements Module, axis -> market square, parcel, streets

Fortifications, town hall, church, monastery, hospital,

Functional buildings castle, others (synagogues)

Moats, embankments, walls—made of stone (curtain
Fortifications wall), 1.5-2.5 m thick, height without breastwork at
4.5-8.4 m), towers, gates.

Main identification (skyline) elements City walls, towers, church, castle

The shape of the town was also adapted to local environmental conditions, which is
why they differed from a perfect oval, taking on more organic forms, as in the cases of
Glogowek, Glubczyce, Otmuchéw, Krapkowice. The most regular layouts were found in
Paczkéw, Grodkéw, Gluchotazy, and Byczyna.

Economic determinants contributed to the development of many of these towns
remaining wooden up to as late as the nineteenth century (except for town halls, churches,
residential buildings, and town walls). This often led to extensive fires, both due to external
and internal causes (e.g., Hussite raids in the fifteenth century). The current urban structure
largely corresponded to the one from the period of the towns’ respective charters.

City walls were erected in later periods than the towns themselves, namely in the
fourteenth, fifteenth, and even the sixteenth century. They were built mostly from stone
or brick. At present, the reconstruction of their appearance is highly problematic due to
their fragmentary preservation. Their height varied. In Krapkowice, it reached 5.4 m up to
the wall walk, while in Paczkéw, the entire wall was 9 m high. Their thickness also varied,
from 0.9 m in Biata to 2.5 m in Paczkéw. Towers and gates were additional elements. The
natural terrain was of great significance in the fortification structure, and was put to use to
great effect. Wherever the terrain was not difficult enough, additional embankments and
moats were placed.

The images of towns in Wernher'’s historical iconography [71,72], and those of others,
proved to be a great source of information on the appearance, construction principles, and
forms of individual structures, as well as period landscapes. The distinguishing features
of old skylines included a wide vista foreground, horizontal greenery, water or field and
fortification layouts, as well as landmarks and minor landmarks in the form of town halls,
churches, and castles. Gates, city towers, and chapels acted as accents (Figure 1).
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3.3. Contemporary Towns and Cities—Development Directions

Comparing historical maps with the numerical terrain model and maps of areas in
danger of flooding for the towns under study showed that the development model defined
in the Middle Ages, limited by the terrain, the course of waterways and swamplands,
had been maintained until the nineteenth century. The more difficult the conditions, the
slower the development, with a stronger utilisation of pre-urbanised areas. Such specimens
possessed the best-preserved spatial layouts and followed a continuity-based development
model (Biata, Byczyna, Krapkowice, Otmuchdéw).

Of course, a beneficial economic situation, especially the development of industry in
the nineteenth century, accelerated the region’s dynamic transformation. Especially those
localities that were given access to the railroad and had the necessary resources quickly
began turning into chaotically planned layouts with a mixed functional structure (Opole,
Prudnik, Glubczyce, Gluchotazy).

What is important, the environmental factors that had constrained development in
the past, can currently be said to define the high environmental and landscape potential of
the towns under study.

The town of Krapkowice is an example of this, as it is located on a high escarpment
above the Oder River. Swamplands, visible on an archival map, occupy the same area
as indicated on a contemporary range of areas in danger of flooding and thus excluded
from development. This made it possible to create extensive recreational areas in the
present. Furthermore, interesting visual linkages between two neighbouring medieval
towns, Krapkowice and Otmet, were preserved (at present they constitute one city). This
is one of the more interesting cases of a surviving historical cultural landscape of a river
valley, further enhanced by the layer formed by industrial buildings from the nineteenth
and twentieth centuries (which are listed heritage sites) (Figure 3).

Figure 3. Case study—Krapkowice (Krappitz), (a) Town map from 1811 (Archiwum Panstwowe w Opolu), (b) Numer-
ical Terrain Model, (c) Areas in danger of flooding, (d) Contemporary development (own study based on OWI—OGIS

Portal data).

In tourism geography studies, it is assumed that varied terrain enhances a given
area’s attractiveness to tourists [65,66]. In the context of this study, this provides additional
advantages: (1) It enhances landscape attractiveness via distant visual linkages, interesting
panoramas, and exposing heritage sites, (2) Surviving land reserves located mostly along
river valleys (e.g., the Oder, the Osobtoga, the Nysa Klodzka) are areas that are intriguing
in terms of wildlife, (3) An urban form that has survived in a shape close to its historical
version is an undeniable asset in urban heritage terms, (4) Surviving land reserves can
currently be used to create recreational areas.

One example of this is the conversion of areas in danger of flooding or that were
previously water reservoirs into allotment gardens (Prudnik), sports grounds (Grodkéw)
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or urban parks (e.g., Kluczbork) or keeping them as semi-natural areas of environmental
value (e.g., Otmuchéw).

The contemporary directions of development for each town should be devised based
on the town’s specific character and local conditions. Nevertheless, according to the studies
above, the priority tasks should be: to increase the present housing density while adjusting
to the height of the existing buildings, draw up landscape view protection zones for
the landmark historic urban layouts, and mark natural environment protection zones to
secure the preserved natural and semi-natural areas. New institutions should be located
as remotely from the historical center as possible. They shall require a landscape view
analysis as not to distort the town’s historic silhouette. Their composition should be
incorporated with the existing layout. Several cities shall require a reorganization of the
wheel transportation system so that it by-passes the historic center.

3.4. Contemporary Town and Cities—State of Preservation of Urban Layouts, Fortifications,
and Skylines

The value of the spatial layouts of the towns and cities under study, understood as
the sum of the artistic, compositional, and historical value and their state of preservation,
resulted in all of them being entered in the immovable monuments register of the Opole
Voivodeship. However, the original urban layouts of many of them are blurred or deformed.
This was caused by the Second World War and Polish post-war conservation theory.

Comparative analyses of historical von Wrede’s plans and contemporary maps showed
that all towns have a well-preserved urban layout. The surviving street network in all
towns means that compositional axes and visual linkages can still be identified. Market
squares, still surrounded by compact development, continue to play their formal functions.
Even in the most transformed ones (Glubczyce, Otmuchéw, and Strzelce Opolskie), these
elements are still visible. Biata, Byczyna, Glogowek, Gluchotazy, Krapkowice, and Paczkéow
have the best preserved town layout.

The market square, surrounded by densely developed buildings, still fulfils its repre-
sentative functions. Town halls formed their main elements in 12 towns (the exceptions
being Krapkowice, Ujazd, and Gtuchotazy). They date back to the origins of the Middle
Ages, but their forms show the difficult history of the region. They have gothic fragments
(Opole), largely combining elements of Gothic and Renaissance (Namystow), Renaissance
(Glogowek), Renaissance and Baroque (Otmuchéw), several from the 19th century (e.g.,
Grodkoéw, Strzelce Opolskie). Despite a historicising form, the building in Glubczyce is
from the twenty-first century.

As a result of wartime operations, the development of old-town complexes suffered
varying degrees of damage. The towns that suffered the most included Nysa, Brzeg,
Glogowek, Glubczyce, and Opole, which lost over half of their old-town buildings [38].
The spatial layout of Glubczyce was entered in the register immediately after the war (in
1949), but the development of its central area (100% of its fabric) in the form of multi-family
housing blocks, that completely altered the character of its space, is from the 1960s.

Buildings of this type are in all market-side frontages of the towns under study, with
the exception of Gluchotazy and Opole. These buildings formed between 20 and 100% of a
given frontage’s development. The majority of tenement houses have elevations shaped at
the turn of the 19th and 20th centuries (e.g., Krapkowice), and in some cities also—Baroque
(Glogowek, Namystow).

The main religious buildings of medieval origin, remodelled and extended to varying
degrees, have survived into the present. Even residential buildings continue to be major
spatial elements, although their technical condition varies. In Prudnik and Opole, only a
single tower has survived, while in Ujazd or Strzelce Opolskie, the buildings were found
to be in a state of permanent ruin, while in other towns, they were used as museums
(Namystow), hotels (Otmuchéw), or schools (Krapkowice).

The problem of the remains of town walls and their exhibition has, since the nineteenth
century, been a conservation problem, which, depending on the local situation, was solved
in different ways. In terms of conservation theory, reconstruction often saw use in the
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nineteenth century, while after the Second World War, there was a shift towards the
concept of the permanent ruin [37]. The post-war situation in Lower Silesia meant that
the remains of town walls were not sufficiently recognised and saw their gradual removal.
A series of research and conservation projects that were mostly intended to secure them
was performed as late as towards the end of the 1960s [37]. Contemporary revitalisation
programmes (e.g., Brzeg, Paczkéw) approached their respective subjects in a much more
comprehensive manner.

The state of preservation and conservation of fortifications proved to be highly differ-
entiated (Table 5). Out of 15 towns, only 2 were found to have retained almost a complete
ring of defensive walls with gates and towers (Paczkéw and Byczyna). Eight featured
significant elements of the walls and singular towers and gates (22-56%), while in four
cases, these were fragments at a level of 1-13% of circumference (or structures like towers
and gatehouses, as in Gluchotazy and Prudnik). Kluczbork had a wooden and earthen
rampart from the north [34]. Only Ujazd had no surviving wall fragments visible above
grade. Of note is the fact that all surviving wall fragments, as well as the walls and towers,
were either listed in the immovable monuments register individually or as a whole (the
entire system).

Table 5. City walls—state of preservation (own study [30,31,34,35]).

Period of Approximate Surviving
Construction, Wall Sections Gatehaus Tower Turret Listed Site

Century Circumference [%]
1 Biala Fifteenth 1100 M - 1 yes yes
2 Byczyna Fifteenth—sixteenth 1000 L 3 1 yes yes
3 Glogowek  Fourteenth-fifteenth 1350 M 1 1 yes yes
4 Glubczyce fourtz }elrlftt}(fggle,enth 1500 M - - yes yes
5 Gluchotazy  Fourteenth, fifteenth 970 S - 1 - (t)cr:\?/ei
6 Grodkéw Fourteenth, 1270 M 2 1 yes yes
7 Kluczbork Fifteenth—sixteenth 850 (1290) M - 1 - yes
8 Krapkowice Fourteenth 850 M 1 - yes yes
9 Namystow Fourteenth 1600 M 1 2 yes yes
10 Opole Fourteenth 1500 S - 1 yes yes
11 Otmuchow Fourteenth 1200 S - 1 no yes
12 Paczkow Fourteenth 1200 L 1 3 yes yes
13 Prudnik Fourteenth 1100 S - 1 yes yes
14 Sg;ilf ¢ Fourteenth 900 S - 1 yes yes
15 Ujazd Fourteenth 1100 N - - - -

Surviving section in %: 1—large part, m—medium, s—small, n—none.

In the context of the problem under study;, it is not the masonry structures themselves
that are significant, but their accompanying areas—sites that remained in places formerly
occupied by demolished walls (that could still contain underground remains), moats, or
embankments. Due to the shape of the towns, they form ring-like belts. In the nineteenth
century, following European tendencies, they were converted into areas of landscaped
public greenery (Byczyna). However, the densification of central development turned
them into attractive sites for construction [37]. This is why they were used for public
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and private buildings—single-family (e.g., Grodkéw, Figure 4) as well as transport routes
(Kluczbork) and car parks (Glogéwek, Prudnik). The shape of the terrain and the non-
uniform soil structure in the area made them into modern-day wastelands or overgrown
gardens (Biata, Krapkowice).

Figure 4. Case study—Grodkéw (Grotkau), (a) Topographic map (red line—surviving sections), (b) City plan from ca. 1750
(C.F. von Wrede [28]), (c) View of the city from the north (ca. middle eighteenth century, W.B. Wernher (source: https:
/ /medievalheritage.eu/en/main-page/heritage/poland/ grodkow-city-defensive-walls/, accessed on 15 October 2020).

During my research, I identified the following major problems in areas of historical
fortifications:

a varied state of ownership;
a varied state of preservation;
a varied state of development;
fragmentation, gaps in the defensive perimeter;
lack of archaeological studies;
landscaped accompanying greenery, in the form of typical city gardens and parks of
low visual and functional quality;
e  decisions to establish a green area not backed by a functional need in adjacent areas,
made randomly and only to follow a general tendency;
tall trees obscured walls (landscaped greenery);
natural succession, which caused walls to be obscured from further observation points,
erasure of skylines;
e low attractiveness and quality of nearby buildings—an element ignored in conserva-
tion and restoration (Figure 5).

Figure 5. City walls—Byczyna and Krapkowice.

The remains of medieval fortifications are an essential element of history and the
present-day identification of the towns under study. This is why it is necessary to give them
proper exposition—both regional and local, and the forgotten and unutilised exposition
from water-level. It is an undeniable visual attractor that provides an opportunity to
recreate medieval landscapes with visible important landmarks such as castles, churches,
or fortification fragments. It is important to prevent the consequences of natural succession.

The degree of preservation of city walls gives them poor potential in individual terms,
yet in connection with restoration and other elements, including accompanying greenery
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and an urban greenery system, it can result in an opportunity to enhance the attractiveness
of these elements both visually and functionally. Attention should therefore be paid to
their educational value and promotion, including as a system of linked cities. On the scale
of a single town, we should merge the remaining fragments and connect them with tourist
trails and other medieval structures. We should likewise provide correct exposition and
accessibility, as creating a system of urban greenery based on fortified areas can bring
benefits not only in the field of conservation, but also to society and ecology.

Skyline legibility analyses as observed from main road approaches allowed us to
identify four towns with the highest skyline compositional value. These were towns that
displayed the best state of preservation in terms of exposition, development directions,
and legible functional historical structures—which acted as landscape landmarks and sub-
landmarks. Despite an altered architectural fabric, primarily in terms of form and character
of the cover of housing, key layout elements remained legible, and skylines retained their
historical character (Biata, Glogowek, Otmychéw, Paczkow). In the case of Byczyna—poor
exposition resulted from its terrain-related, site-specific conditions—it stands on a small
hill—and partially from the presence of buffer strips and accompanying access roads.

3.5. Greenery in the Towns

Statistical data procured from the GUS included the following categories: rest and
walking parks, urban gardens, street greenery, housing estate greenery, cemeteries, and
municipal forests (Table 6).

Table 6. Landscaped greenery, data from the GUS (as given in 2020, accessed on 30 January 2021).

Rest and

Housing

Munic.ipal Walking Gliﬂ;:‘ls Gfet:ieetry Estate Cemeteries M;) I:_i:sigal Total

Unit Parks [hal [hal Greenery [ha] [hal [ha]

[ha] [ha]

1 Biata 0.0 1.4 1.0 1.4 11 0.0 49
2 Byczyna 6.3 7.3 0.0 19.0 1.9 0.0 345
3 Glogéwek 16.8 0.7 0.7 19.2 2.4 12.1 51.9
4 Glubczyce 11.3 72 6.8 31.3 5.6 0.0 62.2
5 Gluchotazy 0.0 4.3 0.5 20.3 8.6 178.6 212.3
6 Grodkow 6.4 4.6 0.0 159 1.9 0.0 28.8
7 Kluczbork 70.0 4.6 47 107.2 72 128.6 322.3
8 Krapkowice 52.6 6.3 6.5 71.8 3.0 1.6 141.8
9 Namystow 29.2 17.2 7.7 76.1 10.3 4.8 145.3
10 Opole 182.5 5.0 216.0 368.4 447 13.9 830.5
11 Otmuchow 0.0 8.5 0.3 8.5 3.0 109.6 129.9
12 Paczkow 18.2 2.5 1.0 23.7 29 4.2 52.5
13 Prudnik 11.5 15.2 4.5 43.5 7.5 7.9 90.1
14 ggjfsl;fe 64.6 18.0 33 1043 7.6 23 200.1
15 Ujazd 54 0.2 0.2 5.8 1.5 0.0 13.1

According to statistical data, Biala, Ujazd, and Strzelce Opolskie had the least amount
of greenery (0.3, 0.4, and 0.8% of their respective areas), while Gltuchotazy and Kluczbork
had the highest amount of greenery (31 and 26%, respectively). The average percentage of
land covered by greenery in all towns was 7.7%, with a national average of 34.4%. This
clearly points to such land having a very small share in the type of towns under study.
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The data presented above concerns public greenery, with a broad range of area types
ignored: single-family housing estates, greenery in religious complexes and special-purpose
greenery—forming parts of schools, hospitals, sports areas, etc., in addition to allotment
gardens, which are considered productive greenery. I could not find statistical data for
environmentally valuable greenery in the central areas of the towns under study. I also
observed that castle parks (Ujazd or Otmuchow) were not included in the statistics.

After an analysis of existing landscaped greenery, the fact that the towns analysed
are small and located in urban-rural municipalities appeared worth noting. According to
data provided by the GUS for 2019, urbanised areas amounted to only 6.2% of the Opole
Voivodeship. The remaining land was used for agricultural or is semi-natural (forests, river
valleys, wetlands). As such, the demand for city or estate parks is low, and landscaped
greenery had a more formal function—in the form of ornamental city or front gardens.

Thus, assessment of urban greenery potential for shaping systems of greenery ac-
counted for the diversity of present forms, semi-natural areas accompanying waterways in
the immediate vicinity of central zones and preserved post-fortress areas (landscaped and
non-landscaped, accompanying fully and partially preserved wall fragments) (Table 7).

Table 7. Landscaped greenery.

Municipal Unit Rv Cp Sq Cm Al Pfg W1 He Ot Total
1 Biata X X X X X X X X X 9
2 Byczyna X X X X X X X X X 9
3 Glogowek X X X X X X 6
4 Glubczyce X X X X X X X X X 9
5 Gtuchotazy X X X X X X X 7
6 Grodkéw X Pfg X X X X X X 7
7 Kluczbork X X X X X X X 7
8 Krapkowice X X X X X X X X X 9
9 Namystow X X X X X X X X 8
10 Opole X X X X X 5
11 Otmuchéw X X X X X X X 7
12 Paczkow X Pfg X X X X X X 7
13 Prudnik X X X X X X 6
14 Strzelce Opolskie X X X X X X 6
15 Ujazd X X X X X X 6

Rv-river valley and wetland greenery, Cp—city parks, Sq—green squares inside the city walls, Cm—cemeteries, Al—allotment gardens,
Pfg—Post-fortification greenery, Wl—waste lands next to city walls, He—housing estate greenery, Ot—other (in Table 8: 9-7 = 2p, 6-4 = 1p,

3-1=0p).
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Table 8. Cultural landscape potential.

Legibili Individual
Environmental Urban Retained De-  Surviving gLl ty Qualities and
. . . .2 of Skyline Landscaped
Diversity Layout velopment City Fortifi- Composi- Greene Cultural
of a Site Legibility Trajectories cations P R4 Landscape
tion .
Potential
1 Biata 2 2 2 1 2 2 11
2 Byczyna 0 2 2 2 1 2 9
. 1, except for
3 Glogowek 1 2 the east 1 2 1 8
4 Gtubczyce 1 1 0 1 1 2 6
5 Gluchotazy 1 2 0 0 2 5
6 Grodkéw 1 1 2 1 1 2 8
7 Kluczbork 1 1 1 1 0 2 6
8 Krapkowice 2 2 2 1 1 2 10
9 Namystow 1 1 1 1 1 2 7
10 Opole 1 1 0 0 1 1 4
11 Otmuchow 2 1 2 1 2 2 10
12 Paczkow 1 2 1 2 2 2 10
13 Prudnik 1 1 0 0 1 1 4
Strzelce
14 Opol. 0 1 1 0 1 1 4
15 Ujazd 1 1 1 0 1 1 5

In the first group, I examined all towns and identified: cemeteries, housing estate
greenery, allotment gardens and, in most cases, city parks. River valley and wetland
greenery was also found to be present in all towns.

Post-fortification areas were converted into landscaped greenery in eight towns (e.g.,
Paczkow, Krapkowice). In two cases, even the role of the main city parks was taken over
by Planty (Post-fortification greenery). It should be noted that only one case featured
a complete fortification ring (Paczkéw), while in others, the fragments that were not
developed became wastelands, wild gardens, and car parks. A possibility of their partial
restoration was determined in nine cases. Historical greenery included mainly cemeteries
and parks. Insofar as cemeteries had a stable form and function, the parks formed a diverse
group. They originated from residential parks—palatial and castle parks (Glogéwek,
Strzelce Opolskie), and were founded in areas of former city ponds (Glubczyce, Byczyna,
Kluczbork) or areas in danger of flooding (Glogéwek). Numerous small squares were also
found (Byczyna, Biata, Krapkowice), and typically accompanied transport and circulation
or filled in gaps in the urban fabric. All cities have riverside greenery and large areas of
allotment gardens.

In Opole Voivodeship’s towns varied terrain and a diversity of existing plants, both in
terms of form, genesis, function, state of development, and environmental and cultural
assets, offers many possibilities for creating greenery systems. The greater this diversity,
the more advanced can a system become, which is conducive to biodiversity and ecological
stability. In combination with improving visual attractiveness and cultural identity, it can
become a basis for creating sustainable cities [7,82,83]. The concepts of green infrastructure
or even urban ecological networks can also be applied here [84,85].

They can be based on existing landscaped greenery fragments—preserved areas
formerly occupied by fortifications, parks and gardens, suburban forests and areas with
high environmental potential—along rivers, wetlands, buffer greenery, municipal forests.
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Other forms will also play an important role here—partially accessible greenery—allotment
gardens, cemeteries, monastery and residential gardens, as well as home gardens.

A high potential for urban greenery systems was detected in 8 out of the 15 cases
under study. It was fully ruled out in only two cases due to highly dense development
structures.

Accounting for the rating indicators of the towns under study, it can be observed
that the systems would become a combination of ring (post-fortress area greenery), wedge
(parks, promenades, street greenery), and linear (riverside greenery) systems. American
riverside parkways [6] appear to be a proper reference point, yet on a slightly different
scale. This is facilitated by the region’s complex hydrographic system and existing regional
and local ecological corridors outlined along the Oder and Osobtoga rivers.

3.6. Cultural Landscape Potential

As above, the following indicators were of key significance to the contemporary state
of cultural and environmental heritage: site-specific environmental determinants, urban
layout, urban morphology, city fortifications, skylines, and greenery. Their assessment
allowed us to identify cities with the greatest landscape potential (Table 8).

The towns with the highest scores were those which managed to preserve their
historical landscape on the highest level. These included: Biata, Byczyna, Krapkowice,
Otmuchodw, and Paczkow. The towns with the lowest evaluation of the studied natural and
cultural potential were: Glucholazy, Opole, Prudnik, Strzelec, and Ujazd.

4. Discussion

At present, the Opole Voivodeship features numerous cases of architecture and urban
layouts from the period of the region’s most dynamic development—the fourteenth and
nineteenth centuries. They include the previously mentioned urban layouts of medieval
towns. As observed by Eysymontt in relation to the area known since the sixteenth century
as Lower Silesia, these towns did not make significant contributions to the development
of western urbanization, and were of little value in terms of innovation [56]. This is a
perspective from arts history studies and is essentially accurate, if not detrimental in
the context of public awareness as to the attractiveness of such structures in the public
conscious. However, this does not detract from the values that they possess and which
have been detected, nor from their regional significance. In terms of other Silesian towns,
their medieval urban planning structure and its key elements may be considered as well-
preserved. However, while the city layout itself is clear, the post-war housing tissue that
filled specific city blocks in such places as Strzelce Opolskie or Gtubczyce has contributed
to the loss of the historic landscape of the city center.

I compared environmental, urban, architectural, and landscape factors that were and
continue to be significant to the shape of these towns. What is notable, contemporary GIS
tools and source materials made them relatively simple to analyze (historical maps, GIS,
field studies).

Several problems concerning data and the possibility of its distortion were noted
during the course of this study. The first and very basic involved obtaining the archival city
plans. In order to conduct a comparative analysis of a large group of towns with similar
origins, it was crucial to secure the plans which originated in the same period or had the
same author. This allowed them to make proper evaluation of the state of preservation of
urban layouts during a similar time period or eliminate errors made within some markings
on those plans. In this particular research study, the city plans used as basic were those by
Christian Friedrich von Wrede. The studies with the least possible error factor in evaluating
the original conditions were the studies conducted using the numeric maps of terrain and
topographic maps. Interlaying the archival plans with the contemporary ones, it is easier
to analyze and compare the development directions of the respective areas.

While granting points in the evaluation, there is always a possibility of a subjective
evaluation, which results from the researcher’s experience and his or her body of knowl-
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edge. For instance, when studying the level of preservation of the urban tissue, what
can become a key element of evaluation are the quality and percentage of the housing
tissue or that of the preserved market block. What was important in conducting this study
was the preserved layout of the original city blocks and its key elements (e.g., town hall,
castle, church, fortifications). On the other hand, when studying the panoramic views, it
is crucial to analyze the sightseeing points and identify such ones that would showcase
both the historic panoramas as well as the panoramic views, which would be successful
in exposing the best contemporary views. Statistical data turned out to be unhelpful in
studying greenery. What constitutes an additional element of the evaluation in this case
may be the size of the area, not only its diversity.

All towns received positive evaluations in terms of the preservation urban layout
legibility and green areas. They scored averagely with regard to environmental diversity
of a site, retained development trajectories, and quality of the panoramas. The lowest
evaluation was given to the visibility of the remains of city walls. It has to be noted though
that the lowest scoring towns in fact feature strongly developed urban planning systems.
On the other hand, the highest scoring towns are of similar size (with the exception of
Krapkowice). They also feature city walls preserved at high or average level and are
attractively located (with the exception of Byczyna) which—considering their rather not
intensively developed urban housing tissue—results in quite clear panoramas.

In the light of some changes, which have affected the factors analyzed in the study
from the time the cities were established to the present day, these factors may be divided
into three categories: durable, medium-durable, and volatile/variable. The first category
includes natural environmental conditions whereas the second one comprises those related
to architectural and urban state of development. The third category pertains to city greenery.
Some of the irreversible processes, such as the post-war architectural solutions, reshaping,
and the chaotic city expansion, may be partially eliminated through appropriately designed
green infrastructure.

Environmental conditions are particularly important (the hydrographic network and
terrain) as they had a considerable impact on the spatial form and functioning of cities and
towns in the Middle Ages and over subsequent development periods. I did not observe
direct correlations in this respect in only two cases. It is notable that the more difficult and
complicated a given site’s conditions were, the more difficult it was for spatial development
to take place, which also resulted in a stable and sustainable urban development. At present,
this was found to carry over to the survival of considerable reserves of natural green areas
of high environmental potential. These large areas of healthy and functioning ecosystems
with minimal intervention required are core areas of green infrastructure.

Meanwhile, Poland has been following one major tendency when it came to the
maintenance of post-fortress areas. We could characterize them as conservative. In the
projects undertaken towards the end of the nineteenth and the beginning of the twentieth
century, the goal was to create representative and richly designed city parks or promenades
(Krakéw, Chemno, Brzeg, Paczkow). The post-war approached concentrated primarily on
works within the city walls themselves while greenery was an added but not necessary
element. In order to continue the old tradition, cities built alleys or small parks (Prudnik)
or squares (Krapkowice). Several municipalities opted for grass covered areas (Byczyna).
This leads to an important question on the possibility to match proper exposition with a
diverse attractiveness and aesthetics as well the functional aspects of these areas.

In turn, the latest experience in creating greenery systems based on the training of
medieval and modern fortifications has, among others, Krakow, Poznan and Wroctaw [86-88].
However, they are all large metropolitan cities, which makes their experience difficult to
carry over to the Opole Voivodeship’s small towns.

Despite a wide range of research on historical walls by ICOMOS Polska [39,40], I
found no studies or guidelines concerning landscaped greenery that should be placed near
such walls. Historical and climate conditions do not quite allow for applying vegetation
solutions from abroad [89,90]. Accepted conservation doctrines concerning historical ruins,
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including the ruins of city walls, recommend keeping them in a state of so-called permanent
ruin. It is assumed that that the best course of action is their conservation, proofing, and
making them accessible to tourists [41]. In the case of ruins of significant buildings—such
as castles—this is not difficult, but for more modest wall fragments, this can prove a
considerable challenge. The Historical Ruins Preservation Charter, adopted by Resolution
of the General Assembly of Members of PKN ICOMOS on 4 December 2012, states: ‘the
preservation of historical ruins should be comprehensive—it should cover surviving ruins,
earthen forms (which are relics of historical fortifications), rubble layers and the landscape
(of which the ruins are elements)’ [91]. This is a rather enigmatic guideline, which, based
on the principles of historical landscape design and the renovation of historical gardens,
can provide a basis for proper action within the field of city walls.

However, it should be noted that Trochonowicz mentioned the following as being
factors responsible for wall degradation: biotic factors caused by microorganisms, fungi,
mould, and plants which appear spontaneously in such structures [92]. Scholars note that
the ingrowing of the roots of trees that grow in the immediate vicinity of an area can cause
mechanical damage. Shade cast on wall surfaces by tree canopies is conducive to damp
build-up and the growth of algae and bryophytes [93]. Tall and old trees can also pose a
threat during strong winds.

Comparative analyses performed during field studies in countries like Ireland, Italy
(San Leone, Monteriggioni, Montalcino, Pisa), Croatia (Mototvun, Rovini, Pula), the Czech
Republic (Spissky Hrad), along with the general conservation guidelines in this field,
prepared as a part of the INTEREG Central Europe RUINS project [94,95], revealed two
universal tendencies: preserving monuments in their most authentic form and exposing
them in a landscape that is as close to historical as possible.

5. Conclusions

Cultural heritage plays a major role in the sustainable development of every region
acting as a strengthening or even creative factor of the local identity. Studies showed that
despite pejorative evaluation of the Opole region, there exists a large group of small-sized
towns with promising landscape potential. Indicated values provide biodiversity and
multiple ecosystem service benefit as a system of green infrastructure.

I demonstrated that site-specific determinants affected the contemporary assets of a
place when studied from the perspective of the geography of tourism (tourism assets), the
landscape (retention of historical skylines), and cultural heritage (a harmonious landscape).
The place-based assets I isolated included:

e  Environmentally valuable, diverse areas around towns;

e Retained development trajectories—as determinants of preserving the traditional
landscape;

Preserved and legible urban layouts;

Entirely or partially preserved medieval city fortifications;

Preserved historical skyline composition;

Diverse landscaped and semi-natural greenery in the town'’s structure.

This set of features of medieval origin towns located in the Opole Voivodeship makes
them an interesting complex of cultural heritage linked with environmental determinants.
As for the towns and surviving remains of fortifications, it is necessary to create a system
of urban greenery, and for the complex of cities—creating a system of towns with similar
features. My study demonstrated that despite their regional character, they can define the
identity and uniqueness of the area under analysis. Their potential should be utilized in
new Voivodeship development strategies, including sustainable tourism. This is immensely
significant due to the region’s observable stagnation as well as economic and environmental
problems.

Sustainability meant the balance between society and environment is, in this case,
very important [96]. And the main elements on which it can be based in this region are the

24



Sustainability 2021, 13, 7032

natural environment and cultural heritage. Green infrastructure networks should also be
based on them, in which individual cities have great potential to create.

Sustainable development of the region should also focus on determining site-specific
tourism potential, primarily the material, technical and economic infrastructure, and social
assets of each site [66]. In the long term, this could facilitate the implementation of precepts
of sustainable development in the area’s economic activation, improving the state of its
environment. Local communities should play a major role in this process as they will be
main future beneficiaries of the achieved improvements [97,98].

Development of a green infrastructure network should begin with identification of
environmental and cultural resources, which give the best idea of the character of the
very place. In the cities embedded in their history, these resources shall be relatively
easily identified, studied, and subjected to comparative analysis. It allows to emphasize
the uniqueness of the network and because of it to increase its attractiveness, also in the
context of its touristic appeal. As demonstrated in several examples, what remains crucial
is the retaining by cities of their authenticity and historical character. Interestingly enough,
in the case of the Opole Voivodeship, what contributed to preservation (in the studied
cities) the elements carrying modern potential were natural and economic limitations.
Another step which needs to be undertaken while creating a greenery system in the cities
of medieval origins involves identification of the most important elements of the system’s
grid. Consideration should be given to the diversity of the existing areas (in terms of
functions and ecosystems). It is important to combine the elements typical for historical
cities (residential parks and cemeteries) with natural greenery (riverbeds, wetlands).

The most recognizable will be the historic center surrounded by the city wall remains
and the accompanied greenery. The greenery of the linear character should be treated
with a great deal of care because it is associated with specific architectural structures,
archeological relics, and ecosystems.

With regard to the above, as well as the conducted studies, general guidelines were es-
tablished for the purpose of designing the areas of medieval fortifications. These guidelines,
which can also be applied in other cases, have been divided into three stages: investigation,
design, and maintenance.

e Investigation: historical and urban research, visibility and exposition analyses, archae-
ological research, geological and soil morphology testing,

e  Design: it should expose the monument, highlight its form, and enhance its values
via a visual effect and new accompanying functions, new technical infrastructure in
a form that does not compete with the monument. It is essential to adapt the site
to persons from different age groups and persons with disabilities, while ensuring
night-time use and exposition. Greenery should also mask technical elements and
those of poor aesthetic quality; it can also restrict access while not visually interfering
with the monument.

e Maintenance (as well as existing structures): maintenance and plant replacement
programme, ongoing tree, bush and lawn maintenance, seasonal plant planting plan;
reducing the effects of destruction by biotic entities, and the effects of natural succes-
sion.

Further research is necessary to formulate plant species selection guidelines for post-
fortification areas. These guidelines would depend on the character and size of the fortifica-
tions’ remains, soil structure, and identifying areas for restoration and which should cover
not only the historical remains themselves, but also accompanying areas. The principles
above should also apply to areas already used as public greenery.
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Abstract: Krakow is a city of high landscape values, which has found confirmation in the entry onto
the UNESCO heritage list. Its cultural landscape requires protection and clarification within the
context of intensive tourist use and a rapid pace of urban spatial development. For preservation
protection and restoration of landscape values, the city authorities undertook work on the creation of
a Cultural Park in the Stradom and Kazimierz districts, providing a comprehensive, sustainable, and
multidisciplinary approach to natural, cultural and visual values of the urban structure. The article
presents the application of the method of research on visual values in order to protect individual
scenic resources of the historical urban structure. It is one of the analytical studies of a comprehensive
protection plan project. This project defines the scope, framework and methods of development
and management of a Cultural Park. The task of the visual analysis was to identify, characterize
and evaluate the visual resources. It created a visual framework for further development of the
historical district while preserving its local spatial identity. The studies resulted in a division into
zones according to their nature and intensity of activities as well as outlining protection zones
and intervention zones adjusted to individual characteristics of those places. An original method
combining achievements of the method of landscape and visual assessment (LVIA) as well as
achievements of the Krakow School of Landscape Architecture (KSLA) in terms of cultural landscape
assessment was used for the research. The applied method provided guidelines to support sustainable
project decisions regarding further development of the district for the preservation of local spatial
identity. Its universal character creates possibilities for its application into the plans of other Krakow
districts and is intended to be applicable to both urban and rural structures.

Keywords: heritage visual value; urban heritage protection; urban spatial structure; visual analysis;
visual landscape

1. Introduction

Currently, historical and old city centres and districts remain influenced by a high
number of factors impacting their space. Such issues as historical substance, intensive use
and the necessity of adjusting to contemporary needs require a proper approach to design
and management. At the same time, urban development outside the historical centre
might impact their shape through borrowed views. In this context, townscape calls for
multithreaded protection which allows for preserving the highest values while adjusting to
the changing conditions of their use and needs related to the functioning of a modern city.

These problems are compounded in cities of significant historical value. They are men-
tioned and discussed in declarations and recommendations of UNESCO, whose approach
to the city landscape is evolving [1]. On the basis of this evolving approach to UNESCO
heritage in the context of Polish legal conditions, as early as 2003, a formula was created
for the protection of the cultural landscape in the form of the Cultural Park. It assured a
comprehensive approach to historic areas that requires taking into account natural, cultural
and visual aspects.
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A Cultural Park is a project that facilitates comprehensive protection of city land-
scape [2], a legally established form of integrated and area protection, covering a wide
context. It is legally regulated by the Act on the Protection and Care of Monuments of
3 July 2003 [3].

Protection objectives are clearly defined in Art.16 point 1 of this Act that states the
following: the city council after having been advised by the provincial conservation officer, based
on the Law, can create a Cultural Park for protection of cultural landscape and preservation of
distinguished landscape areas containing immouvable historical buildings characteristic for local
building and settlement tradition. This Cultural Park is to serve for integrated protection of
landscape urban, architectural, and natural values of the place while taking into account the needs
for sustainable development and preservation of the character of functioning residential district
while maintaining good life conditions and cultural specificity [4].

The formula of a Cultural Park imposes the obligation to prepare a protection plan
for its area and then to prepare a local spatial development plan for the area of a Cultural
Park, which becomes an act of local law. The protection plan serves the realization of the
protection objectives of the Cultural Park. The protection plan is a flexible formula that
allows the plan scope to be adapted to the specificity of its resources. The plan includes the
identification of the features of the cultural landscape, natural and social conditions, and
the analysis of viewing conditions. An in-depth analysis of these issues leads to synthesis
and further steps to develop and implement a Cultural Park protection plan.

This article presents one of the threads of an analysis which is a study of visual values.
It presents the application of the research on visual resources on the basis of which the
scenic values were identified and characterized. The purpose of the study was to outline
a spatial framework of the development of cultural and natural substance thus allowing
for preservation, protection or restoration of its most precious exposure. The visual values
have become one of the components of the integrated protection of the cultural landscape.

The basis for the studies constituted guidelines on the preparation of protection plans,
in which the survey of scenic resources is, apart from studies related to cultural and natural
resources, an integral part of the Cultural Park protection plan project.

In 2000 landscape was defined as an area, as perceived by people, whose character is the
result of the action and interaction of natural and/or human factors by the European Landscape
Convention (ELC) [5]. This definition highlights the perceptive aspect which has become
equivalent with natural and cultural resources while giving it its rightful place in managing
landscape resources. The idea of a Cultural Park follows this approach to landscape.
This holistic form allows us to develop a protection plan for the preservation of the most
precious cultural and natural values in the process of further spatial planning. This form
incorporates the idea of balanced integrated protection while taking into account cultural,
natural and landscape and visual aspects. It uses the experience of the system of planning
of protected areas, which has proved to be very successful [6,7].

2. State of the Art

The issue of the city view has a rich history of studies starting from works by
K. Lynch [8] who discovered and endorsed visual perception of the city in planning,
and such authors like G. Cullen [9] or J. A. Jackle [10] as well as S. Bell [11] who limited
landscape perception to the alphabet of spatial forms. This line is continued in contem-
porary studies where special attention is paid to spatial analyses of Warsaw within the
context of the language of patterns [10], an analysis of the curve of impressions evoked
by contemporary urban space [12] which refers to the method by T. Wejchert [13,14]. The
issues of identifying and assessing the city’s views are developed by English Heritage, and
the publication “Seeing the history on the View. A method of assessing heritage significance
within Views” presents an approach that can be applied to any view that is significant in
terms of its heritage values [15].
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An important modern aspect of visual studies is the influence of the visual quality of
landscape on the quality of life [16]. They are related to the approach to landscape initiated
by Humbolt—landscape as a living environment [17]. Currently, humanistic geography,
sociology and humanistic archeology continue this research by studying the relationships
between man and the inhabited environment. The issues of the relationship between
humans and space raised by Yi-Fu Tuana [18] are explored and developed in relation to
the role of society in shaping space [19]. An important issue is also the question of the
relationship between historical heritage and the way it is understood and perceived. In
this respect, urban geography developed by David Lowenthal and his followers draws our
attention to contemporary processes and problems expressed in the form of space [20,21]
and the relationship between its community and the past [22].

Historical city centers struggle with numerous problems resulting from the conden-
sation of sociological and spatial issues [7]. One of the most important dilemmas is the
intensive development of city outskirts with a simultaneous decline in the number of
permanent residents in historical centers [23]. One of the manifestations of this process is
“gentrification”, loss of inhabitants and, consequently, loss of the identity of the place [2].
When the focus on profit and tourist exploitation is added to this, the situation gives rise to
a high number of negative effects manifested in the transformation of space. As a result,
they undergo processes that pose a threat to both tangible and intangible values [2].

The effects of extensive exploitation take on different forms. These are both attempts to
increase real property development intensity and introducing spatial objects that deform the
urban structure [24] and accumulation of secondary elements related to use and deforming
the city space defined as visual pollution [25].

In this context, UNESCO'’s declarations mean great opportunities in implementing
protection measures based on increasing awareness of the local community and partici-
pation of residents in protection [2,22,26]. In the face of changes, a view can constitute a
permanent base for creating and maintaining a bond with space. Particularly in the face
of the changing reality, Kobayashi [27] demonstrated the significance of cultural forms in
the landscape while Cosgrowe emphasized the importance of visual perception both in
the creation and interpretation of landscapes [28]. Technical sciences and architectural and
landscape approaches to shaping space come out against the humanities. As one of the
elements of an integrated approach to heritage, they deal with the protection and shaping of
a form that constitutes a cultural resource in the form of a place and the surrounding space.
Their role is emphasized by Ti Fu Tuan, pointing to the need for a “creative and artistic”
approach to space, which eludes “computational-statistical” methods [18]. The processes
taking place in historic urban spaces are reflected in the evolution of documents related to
the UNESCO heritage. Particularly noteworthy is the 1962 Declaration on the Beauty and
Character of Landscapes and Places [29], the ICOMOS Xi’an declaration of 2005 emphasiz-
ing the importance of the building’s surroundings [30], including visual interaction with
the surrounding landscape. Contemporary threats and conservation objectives are clearly
defined in the UNESCO Recommendations of 2011 [2]. They emphasize the definition of
cultural values, including visual values, the need for integrated protection and the threats
resulting from the rapid development and fragmentation of cities. On the other hand, the
issue of the protection of the wide landscape as a component perceived of natural and
cultural origins was extended in the ICOMOS Florence Declaration of 2014 [31], drawing
attention to the need for creating a sustainable landscape of contemporary cities. Visual
values play an important role in the definitions of subsequent UNESCO and ICOMOS
documents while the existence of a protection zone in the form of a buffer zone plays not
only a protective but also an educational role, highlighting the importance of the context as
well as the visual connections between the site and space. The need to study the viewing
context of cultural heritage meets the methods developed in the context of the protection
of the open landscape.
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They constitute the contemporary trend developed within the method which referred
to the assumptions of the British Landscape Character Assessment (LCA) and the Land-
scape and Visual Impact Assessments (LVIA) conducted for the purposes of environmental
impact assessments (EIA). They originate from visual quality studies and new investments
impacting open landscape [6,32]. However, the main methodical scheme finds application
in various landscape visual studies, which Gobster, Ribe and Palmer stress in an overview
for application of this method [33]. Furthermore, the authors of the latest issue of the
instruction for defining visual impact on landscape Guidelines for Landscape and Visual
Impact Assessment (GLVIA) clearly indicate its significant contribution into studies of
urban space while articulating the need for its application and the need to conduct new
studies that would integrate the achievements in this respect [34]. The implementation of
these methods has many uses [33].

One of them is an analysis of the impact of new investments on the urban structure.
Due to the nature of the studies and application of modern digital tools, they impact
both significant development of analysis methods and updating the guidelines adjusted
to new possibilities. What deserves particular attention here is the development of the
methods for studying viewsheds [35,36], the development of guidelines for regulating
visualisations [37] as well as the development of the methods related to the use of digital
analytical tools for studying urban and suburban zones [38,39].

At the same time, it applies the methods related to protected areas. The concept of
monitoring points applied here is based on the effectiveness of the method called Red Flag
Points (RFP) by R.B. Litton [40] and Palmer’s [41] method of Key Observation Points (KOP)
developed based on the previous method. On this basis, a network of monitoring points of
urban space was created.

The Krakow School of Landscape Architecture (KSLA) reaches for early methods of
landscape analysis. While it is based on analyses of architectural forms and their expo-
sures [42], it also built its own approach which was later developed and improved through
new experiences and challenges [43]. Their synthesis constitutes a comprehensive method
by Professor Bogdanowski based on the comprehensive approach to landscape issues [44].
The starting point is the landscape form which constitutes the basis for landscape division
into units or architectural and landscape enclosures depending on the analysis scale. This
division allows for creating landscape separations which are later assessed and then zoned
out. Toned down urban enclosures of WAK (architectural and landscape enclosures) at
the outset define the spatial form as the framework for further studies in terms of the
analysis and assessment of cultural resources [45]. The enclosure method was created
to analyse cultural landscapes with clear-cut historical values. It focuses its attention on
substance values and composition values. This approach became the focus for the develop-
ment of this form of landscape cultural protection, i.e., the Cultural Park [46]. While it is
supplemented with natural threads, it represents an integrated approach to urban space
thus becoming the basis for planning in the spirit of sustained development. Here, the
sustainable aspect refers to landscape management both with reference to its substance
and the form perceived, which, as a result, leads to recognizing the view as a resource that
is the subject of proper sustained management [47].

Landscape visual values, which constitute the value of a given place, require a specific
approach so that this value would not be degraded. This approach will allow their preser-
vation in the course of further development and use. In this case, the visual analysis takes
into account individual landscape resources, including historical resources and spatial
dependencies so as to create a framework for further development while being aware of
their values. It aims at preserving the most precious views and spatial relations as well as
finding space for activities responding to the needs of a modern city.

The approach that combines the achievements of visual assessment [34] and the Krakow
School of Landscape Architecture (KSLA) allows for using and integrating achievements
and experiences in this respect, which proved especially valuable and beneficial in historical
urban space.
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Expert studies related to visual aspects are conducted in a number of scientific centres.
Most of them concern selective issues related to the location of particular objects in urban
space [48] while focusing on their impact on the composition and analysing the possibil-
ities for further development [49]. Special attention should be devoted to the studies of
possibilities of the location of high-rise buildings [50] in the context of city panoramas as
well as extensive research of visual absorbency [51]. At the same time, there are studies of
historical substance and its perception [52].

The method presented in the article brings together the issues of valuation of cultural
landscape specific to the Krakow School of Landscape Architecture with studies of spatial
dependencies conducted with the use of contemporary methods in the field of visual
assessment [34]. It refers to spatial substance and its exposure. While based on the method
of division into landscape enclosures [43,44] it indicates their visual characteristics due
to active and passive exposure [6]. In terms of active exposure, it determines the content
of visual points and visual paths in space. In terms of passive exposure, it characterises
urban structure with reference to its historical quality and composition. This approach
allows us to bring out the individual spatial character of every enclosure as well as assess
its visual value and conduct proper zoning out due to landscape protection. In the case of
Stradom and Kazimierz, more significant criteria were added, namely the view pollution
index. This criterion is related to the build-up of elements disturbing the perception of
space as a result of negligence and lack of regulations in the use of space. Defining this
factor was essential for the classification of interventions in particular zones. Enriching the
KSLA method with visual assessment tools allowed for developing an individual method
that makes it possible to identify visual values, their characteristics and assessment in order
to then separate zones with specific guidelines. The study conducted in this way solidified
the need to protect exposure and constituted the basis for the application of the guidelines
in further planning and management of space.

3. Materials and Methods

The study area is located in Krakow, an early Medieval city located in southern
Poland. The urban structure of the city is a layered system. It is composed of districts of
different origins and times of creation [53]. The study areas of Stradom and Kazimierz
are Medjieval districts with preserved urban layout and substance in the form of historical
objects. These include sacral buildings dating back to the 14th century, public buildings
as well as housing. In the 19th century, the Medieval city walls were torn down while
the old moats, as well as the Vistula riverbed, were filled up due to sanitary reasons and
because of merging adjacent districts in the city [54]. It was then that new streets were
marked out and the urban tissue was replenished. The Second World War affected the
district greatly due to mass resettlements of the Jewish community from Kazimierz to the
nearby ghetto. After the Second World War, this area gradually degraded, and underwent
reconstruction and reinvestment. The significant redevelopment was connected with the
winding-up of 19th-century industrial plants and replenishing real property development.
As a result of many phases of development, the subject study area presents a complex
spatial structure of different origins and different states of preservation [55]. It stands out
in terms of picturesqueness and boasts an intriguing compositional arrangement built on
valuable visual connections. At the same time, there are areas that are significantly polluted
due to intensive tourist traffic and many years of negligence in terms of clearing out public
space. In recent years, Krakow has been visited by an average of almost 10 million tourists
a year [56]. Because of the value of historical substance, spatial diversity and many years
of layered neglect, the city authorities decided to start the procedure of encompassing the
area with a holistic protection plan in the form of a Cultural Park. On 12 June 2019, the
Krakow City Council adopted a resolution on the announcement of the commencement of
work on the creation of a Cultural Park Kazimierz and Stradom. In 2020, work began on
the protection plan project, in 2021 project was completed.
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One of the elements for developing this protection plan project was a visual analysis.
Visual analysis was to identify and assess visual values. This then leads to formulating
guidelines for preservation protection and restoration of visual values.

The method of visual landscape studies applied for the needs of the plan for Cultural
Park protection combines the achievements of visual assessment and the Krakow School
of Landscape Architecture. From visual assessment, it takes the procedure and it uses the
advanced tools for visual analyses from the KSLA method it borrows a specific approach
that is typical for protected landscapes as well as the issues of the visual analysis [46].

It consists of identifying and characterizing the resource, assessment of visual values
and formulating guidelines for further stages of project works.

Identifying the resource occurs on the basis of desk study and field study [57]. This
stage of the project relies first and foremost on obtaining the information necessary for
further analyses. The preliminary works included analyses of archive materials, developing
a model for defining visual relations of spatial elements as well as an initial analysis of the
spatial structure. Since the study is a part of a multidisciplinary report, it is based on one
common matrix. The basis of the study was a division into architectural and landscape
enclosure [58] which all of the studies followed. The starting point was an enclosure while
enclosures of similar characteristic features and origin constituted a group of enclosures.

Identification of visual resources of enclosures was based on the KSLA division into
active and passive exposure [42,59]. Active exposure is related to landscape observation
whereas passive exposure means exposing it in the form of frames, views, and panoramas.
This distinction made it possible to distinguish functional dependencies of the exposure on
the seen views. Active exposure elements comprise points, visual paths, visual surfaces and
visual axes. Passive exposure elements comprise the following: dominants, subdominants,
accents, foreground and background. The specifics of active exposure results from the
location of the point, visual paths, etc., and it is connected to its management. Passive
exposure is a view while a panorama is an image whose unveiling is dependant on the
spatial structure and substance it is built on. Active exposure is also called view availability.
Passive exposure is also called view substantion. Both exposure categories are closely
related to each other and interdependent. However, their specification decides on a
different approach.

Due to the nature of Stradom and Kazimierz, an additional category of identification
was applied in the form of the degree of view pollution. Investment layering, lack of
renovation activity, lack of successive cleaning activity with reference to public transport,
advertisement and information space created a surface of clutter that calls for immediate
intervention in terms of cleaning. Defining the degree of pollution and its identification
was the source of significant data to define further activity for improving the visual values
of the analysed object (Figure 1).
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Figure 1. Visual analysis method diagram.
4. Results

4.1. Visual Inventory

Identification of the visual resource constitutes the basis work for assessment and then
zoning. It comprises desk study and field study. Desk study means, first of all, collecting
starting materials on both historical and spatial issues. Since the team responsible for the
development of the Cultural Park protection plan comprises representatives of various
fields, detailed historical research was conducted by historians and art historians. They
provided selected materials required for the identification of visual resources. These in-
cluded archival materials, historical pictures, maps as well as all types of source materials.
Moreover, a team of historians made an in-depth analysis of the stages of the city’s de-
velopment and its transformations. The visual analysis was based on these findings. On
the basis of iconographic materials, the selection was made and historical pictures were
compared to the current state. This constituted the basis for selecting visual points and
their hierarchy which was at a later stage verified during field study (Figure 2).

A desk study was also carried out in the field of spatial relations analyses. The maps
were analyzed and preliminary visibility charts were prepared as well as crosscut sections
for defining fundamental visual connections. Items significant for urban composition were
pre-defined similarly to the visual ranges of the dominant objects. An important element
of desk study was an analysis of visual ranges (Figure 3). Placing them made it possible to
identify the areas where views intensified onto the key spatial objects.

A field study means, first and foremost, the verification of data and keeping inventory.
The identification process takes place alongside the comparison of historical pictures to
the real state. Another process is the verification of view ranges and the photographic
inventory of views where view ranges are overlapping. Hierarchy of views also takes place.

As a result of combining desk and field studies, enclosure characterisation is defined
in terms of active and passive exposure.
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Figure 2. Comparison of archival and contemporary pictures as a basis for creating hierarchy of
visual points.

38



Sustainability 2021, 13, 6990

WAWEL
CATHEDRAL

ST. JOSEPH

CHURCH
Figure 3. Visibility maps for dominants and subdominants of Stradom and Kazimierz. From the top:
an exemplary viewshed of the Corpus Christi Basilica; viewshed of the Wawel Cathedral: the bottom

figure presents a compilation of the viewsheds of all the landscape dominants.
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4.1.1. Active Exposure

Active exposure of an enclosure is defined by exposure elements in the form of points,
visual paths, surfaces, and visual axes. Elements of active exposure are at the same time
characterized by their significance. Key, characteristic and supplementary elements are
distinguished. Another step involves the selection of monitoring points for particular
enclosure groups.

The basis for defining elements of active exposure is field study supported by desk
study. In this case, methodology achievements in the field of visual assessment are used [34].
In order to identify the points of the widest range, analyses of visibility are applied. An
analysis of views from the highest and most attractive objects of the urban layout defined
as dominants and subdominants makes it possible to locate the places from which they are
seen as a single one or a group. Their exposure defines the spatial shape of the views as
well as their attractiveness [60,61]. For studying this issue, the degree of visibility index
is used [62]. Overlaying viewsheds becomes the basis for defining the number of visible
dominants from a given place. These data take on the form of a degree of visibility map
(Figure 4). The higher the degree, the more dominants are visible from a given place. The
data obtained in digital analyses are verified in the field. As a result, combining the desk
study and field study helps to define and create a hierarchy of elements of active exposure.

LEGENDA

CULTURAL PARK BORDER
DOMINATS AND SUBDOMINANTS
' BASILICA OF THE CORPUS CHRISTI

ST MICHAEL THE ARCHANGEL BASILICA
ST. STANISLAUS BASILICA

CHURCH OF BONIFRATERS
KAZIMIERZ TOWN HALL

AADEGREE OF VISIBILITY

= 0VISIBILITY DEGREE
= 1ST VISIBILITY DEGREE
L 2ND VISIBILITY DEGREE
— 3RD VISIBILITY DEGREE
4TH VISIBILITY DEGREE

———————
T @ W o @ 2m

Figure 4. A degree of visibility map.
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On the basis of studies of active exposure, the final version of the map of elements
of active exposure is prepared (Figure 5). It is supplemented with panoramas of key
characteristics and supplementary points. Additionally, a comparison table is prepared
(Table 1). It contains elements of active exposure for every enclosure that then becomes the
basis of its valuation in this respect, in terms of the content of places from which the views
are most attractive.

KEY POINT

CHARACTERISTIC POINT

SUPPLEMENTARY POINT

KEY AXES
CHARACTERISTIC AXES
'SUPPLEMENTARY AXES

KEY VIEW PATH
CHARACTERISTIC VIEW PATH

'SUPPLEMENTARY VIEW PATH

Figure 5. Map of active exposure.

Table 1. Comparison of elements of active exposure in particular enclosures (WAK). Letter symbols: K—key element;
C—characteristic element; S—supplementary element. The table presents the number of active exhibition elements present
in individual enclosures.

Viewpoints Viewpaths Viewaxis Viewsurfaces
ZWAK Wak
K C S K C S K C S K C S

1/1 Wistula band 3 2 2 2 3 1 1
1/2 Na groblach sqare

1/3 Podzamcze 1 1
/1 Rybaki 1 2 1 1
1I/2 Bulwar Inflancki pn 1 2 2 1 1 3 2 1
1I/3 Bulwar Inflancki pd 2 2 1 2 1
1/4 Bulwar Kurlandzki 3 1 3 2 1 1 4 3 1
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Table 1. Cont.

Viewpoints Viewpaths Viewaxis Viewsurfaces
ZWAK Wak K Cc S K C€c s K € S8 K <C 8
L1 Bernardyni 1 2 1 1 6
1Ir.2 Misjonarze 1
1.3 Bozogrobcy 1
1.4 Piekietko 1 1
115 Koletek 1
II1.6 Nadwislan 1 1
V1 Starowislna 1 1 1 1
V.2 Sw. Sebastiana 2 1
V.1 Wrzesiriska 1 3 1 1 1 2
V2 Berka joselewicza 2 1 1 2 2
V3 Dietla pn 1 1 3 1
V4 Dietla pd 2 1 2 3 1 1 2
VI.1 Dajwor 1 1 1
V1.2 Halicka 1 4 2
VIL.1 Szeroka 1 1 1 3 1
VIL2 Bawét 1 1 1 1
VIL.3 Plac nowy 3 2 3 4 1 1
VIL4 Miodowa 1 2 1
VIL5 Brzozowa 1 1 1 1 1
VIIIL.1 Zajezdnia 1 1 1
VIIL.2 Gazownia 1 1
VIIL3 Elektrownia 1 1
X1 Skatka 1 1
X.2 Augustianie 1 2
IX.3 Piekarska 1 1 1 1
X4 Skawiniska 3
IX.5 Krakowska zach. 1 1 2 2 2 1
IX.6 Krakowska wsch. 1 3 1 3
X.7 Boze ciato 1 1
IX.8 Wolnica 1 2 2 1 1 2 1
X9 Bonifratrzy 1 1 1
IX.10 Mostowa 1 3 1

The graphic presentation in the form of a map reveals a specific spatial composition of
the analysed area as a synthesis. In the diagram of the visual axes pattern of Kazimierz and
Stradom, fundamental features of visual connections can be observed. These characteristics
demonstrate the individual nature of the analysed space. The graphics are in the form of a
diagram. It exposes the compositional and spatial specifics of the townscape and reflects
its internal arrangement as well as the degree of visual connection with other districts in
the city (Figure 6).

4.1.2. Passive Exposure

The nature of passive exposure is defined by two factors, namely the quality of the
substance which builds the space as well as the composition which creates the mutual
pattern of particular elements.

The quality of substance was defined on the basis of works by a team of historians
(Table 2). Every enclosure gained historical value. The approved criteria were based on the
state of preservation, the clarity of the pattern as well as the diversity of the pattern.
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Figure 6. Map of visual axes—diagram of the compositional and spatial specifics of townscape.

Table 2. Historical values of the landscape substance (example ZWAK I and II).

ZWAK WAK Historical Values
I/1 Vistula band Low
1/2 Na Groblach Square Medium
1/3 Podzamcze Medium
/1 Rybaki High
/2 Bulwar Inflancki N High
/3 Bulwar Inflancki S High
11/4 Bulwar Kurlandzki High

The compositional nature was defined on the basis of visual features of the enclosure.
The following view features were taken into account: depth, distance, width, multiplan-
ning, and presence of borrowed views. Comparing compositional features of particular
enclosures is presented in the table (Table 3). The material in the form of panoramas
illustrates the occurrence of features characteristic for the composition (Figure 7). The table
specifies the presence of particular features of the view while graduating them in three
degrees: high, medium, and low. The presence of these features becomes the basis for the
assessment of passive exposure.
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Table 3. Composition characteristics of enclosures were made on the basis of the occurrence of specific visual features of the
enclosure, such as: 1. Distance, 2. View depth, 3. Width, 4. Multiplanning, 5. Presence of borrowed views (example ZWAK I
and II). Letter symbols refer to the significance of these features: H—high, M—medium, L—low.

Composition Elements

ZWAK WAK

1 2 3 4 5
1/1 Vistula band H H H H H
1/2 Na Groblach Square L L L L L
1/3 Podzamcze L L L M M
/1 Rybaki M L H H M
1I/2 Bulwar Inflancki N M M H M M
1I/3 Bulwar Inflancki S M H H M M
1I/4 Bulwar Kurlandzki M H H M M

Figure 7. Composition elements of the WAK II/2, 1. Distance (M), 2. View depth (M), 3. Width (H), 4. Multiplanning (M),
5. Presence of borrowed views (M).

4.1.3. Visual Pollution

Due to significant differences between the state of the substance, the composition
value, and neglect of the public sphere due to intensive use, an additional aspect of
the characteristics of the study area was identified, namely the visual pollution index.
The assessed elements here are those that have become layered as a result of neglect in
maintenance, elements that distinguish themselves in urban space or temporary elements.
They do not constitute historical substance nor do they belong to the main urban structure,
yet they decide about the visual reception of townscape, so they are treated as a separate
category. They are presented as the degree of visual pollution of urban space. The level of
pollution is impacted by elements observed in space and their intensity on the three-grade
scale: high, medium, and low. Among those elements, we distinguish the following:
1. Neglected surfaces, 2. Neglected facades, 3. Chaotic street furniture, 4. Neglected
and chaotic greenery, 5. Presence of outdoor advertisement, 6. Excess of road signs,
7. Burdensome presence of parked vehicles (Table 4).

Table 4. Visual pollution listed for particular enclosures 1. Neglected surfaces, 2. Neglected facades, 3. Chaotic street
furniture, 4. Neglected and chaotic greenery, 5. Presence of outdoor advertisement, 6. Excess of road signs, 7. Burdensome

presence of parked vehicles.

Elements Pollution
ZWAK WAK 2 3 4 5 6 7 Degree
1/1 Wistula band L M L
1/2 Na Groblach Sqare L L M L
1/3 Podzamcze L L
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Table 4. Cont.

Elements Pollution
ZWAK WAK
1 2 3 4 5 6 7 Degree
/1 Rybaki M L L
11/2 Bulwar Inflancki Pn L L L
11/3 Bulwar Inflancki Pd M H+ L
11/4 Bulwar Kurlandzki M L L L
1.1 Bernardyni L L L M M M
1.2 Misjonarze L
1I1.3 Bozogrobcy L M 1 M M
1.4 Piekietko M L M L M M M
L5 Koletki L M L L
116 Nadwislan L H H L H M H
v Starowislna M L H L M L H H
v2 Swietego Sebastiana M L L M L
V.1 Wrzesiniska M L H H M H
V.2 Berka Joselewicza H M H H H L H H
V.3 Dietla Pn r M M H M M
V4 Dietla Pd L L M H M M
VI1 Dajwor M M M M M H
V1.2 Halicka H M H H H H
VIL.1 Szeroka M H M H M H H
VIL.2 Bawot M M M M M
VIL3 Plac Nowy H M H L H H H H
VIL4 Miodowa H M H H H M M H
VIL5 Brzozowa H M H H H M H H
VIIL1 Zajezdnia M 1 L
VIIL.2 Gazownia L L M L
VIIL3 Elektrownia L M L
X1 Skatka M L L
IX.2 Augustianie H L H L
IX.3 Piekarska L M L
X4 Skawiniska L M H M
IX.5 Krakowska Zach L M L M L
IX.6 Krakowska Wsch H H M H M - H
IX.7 Bozego Ciata H M M H M H H
IX.8 Wolnica H L M M M M H H
X9 Bonifratrzy L L L L
IX.10 Mostowa L L L M L

4.2. Assessment of Visual Values

Baseline analyses became the basis for active exposure assessment. The elements of
active exposure became the criteria of assessment of active exposure. The elements’ layout
and layering indicated enclosures with the most precious views. Those views are the
district’s landmarks. Their location shapes tourist routes and decides the concentration of
services in the public sphere while indicating the need for more intensive management. The
assessment criteria were the number and rank of elements of active exposure. Depending
on the number of elements, the active exposure value can range from the highest, through
high, medium, low up to the lowest value.

The value of passive exposure is estimated on the basis of compositional character
and the quality of historical substance which was decided upon by studied by historians.
The accepted criteria of composition characteristics allowed us to define and assess them
in the case of particular enclosures. Distance, depth, width, multiplanning, and borrowed
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views helped us to characterize the richness of passive exposure and define the enclosure
value in this respect.

Listing the values of passive and active exposure became the basis for the assessment
of exposure of particular enclosures (Table 5).

Table 5. Active and passive exposure evaluation summary.

Active Exposure

High Medium Low
High Highest High Medium
Passive Exposure Medium High Medium Low
Low Medium Low Lowest

The studies allowed us to obtain information regarding the resources and characterize
architectural and landscape enclosures (WAK). As a result, an assessment of active and
passive exposure was made as well as a summary assessment which allowed for zoning
out the study area (Figure 8).
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Figure 8. Assessment map of active and passive exposure and summary map.

The applied method allowed us to distinguish characteristic features of the urban
structure. While basing on the key role of dominants and subdominants in the city [41,42]
and defining their visibility degree [43], an analysis was made of the urban structure
leading to creating a hierarchy of elements of active exposure. Comparing the analyses
made on this basis for various spaces indicates how effective this method is and it allows
us to distinguish characteristic features of the analyzed space and their assessment at a
further stage. A graphic analysis of the elements of active exposure brought about some
interesting results. The graphic form of the presentation showed visual characteristics
of the area. It helped to define the character of internal visual connections, their range
and intensity of occurrence. Moreover, it illustrated the openness of the analysed district
towards neighbouring parts of the urban structure. In the case of Stradom and Kazimierz,
the number of visual connections is high and it is determined by the presence of dominants
and subdominants as well as the urban layout. This district also shows unique connections
with neighbouring districts. This is due to the proximity to the Vistula riverbed and the
shape of the surface of the river valley which provides for long views reaching the hills.

An analysis of passive and active exposure led to separating enclosures by value,
which was shown in the form of the map, the table and the diagrams.

Valuing that takes into account the issues of active exposure as well as substance value
and its visual realisation as passive exposure made it possible to divide the area of the
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Cultural Park in accordance with five value categories. On this basis, we distinguished
a zone of special exposure value with the highest values in terms of composition and
substance as well as an abundance of sites of active exposure.

Further stages of analyses became the basis for formulating project guidelines. They
were related to active and passive exposure and came down to preserving and protecting
existing visual connections, clearing the vanishing or losing clarity views, subjecting
foreground of the view and clearing particular view plans.

Based on this hierarchy of elements of active exposure, key views very important for
historic urban space were indicated. Their identification was the basis for the Cultural Park
managing project and for the preparation of impact assessments for new development
proposals [6]. The research also indicated monitoring points for landscape changes [26].
For every group of enclosures, one monitoring point was indicated. Guidelines related to
monitoring were applied in urban space while using the experience gained during studies
of open protected areas.

As a result of the analysis of view, pollution information was obtained regarding the
degree of pollution and its territorial layout (Figure 9). Comparing exposure assessment to
the visual pollution degree provided us with additional data. Places with the highest visual
pollution were identified. It was also possible to observe against which exposition values
pollution takes place. It occurred that in several cases, the highest visual pollution affects
enclosures with the highest exposition values. At the same time, little visual pollution
covers enclosures that could boast medium to low visual values. These observations
became the basis for marking out intervention zones within the studied area. There are
zones of immediate intervention and moderate intervention. Immediate intervention zones

are those which cover the highest degree of view pollution and the highest exposition
values (Figure 10).
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Figure 9. Degree of view pollution.
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Figure 10. Zone with the highest exposure values, zone of intervention and zone of immediate intervention.

These observations distinguish the Cultural Park protection plan for Stradom and
Kazimierz against the previously prepared protection plans. Individual characteristic
features of the place indicated the need for developing a certain method and adjusting the
tools to the nature of the place.

5. Discussion

Visual studies of urban substance are conducted with the use of various methods
and to varying degrees. They use available digital tools and various types of analyses.
Moreover, they present a different degree of detail. Advanced tools are used for in-depth
studies of spatial phenomena and their impact on the functioning of the city [63] and
open landscape [64]. The development of those methods is very dynamic and varied [19].
In Poland, such studies are usually conducted as expert opinions focusing on selected
issues, such as urban panorama against new investments [65] or an influence of a high-rise
building on spatial relations [50] as well as the degree of shading the area as a result of new
investment [66]. They are related to commercial investment in real estate development or
single buildings. Comprehensive analyses of whole districts or cities which could become a
part of a local zoning plan are currently hardly ever carried out. According to Rézycka [67],
currently, we are dealing with a crisis of the modern planning system in Poland. Due to
that fact, valuable urban substances require our special attention.

The form of protection as a Cultural Park and its implementation as a cultural park
protection plan fills this void. It creates possibilities for development and comprehensive
visual analysis of areas of high spatial values as indicated by Z. Myczkowski and others [3].
While being a starting document for a local zoning plan, it provides for the application of
the results in the plan which then becomes an act of local law.

The presented method demonstrates the way of using possibilities that the protection
plan offers in terms of visual values of urban structure. A comprehensive approach to
visual analysis was presented as it combines contemporary achievements of visual analyses
when it comes to visual assessment with KSLA assumptions where the landscape is treated
as a spatial form. This fusion demonstrates an original approach to landscape represented
by the field of landscape architecture. This work uses achievements in the field of analyses
of urban structures [38]; it also creates a division into landscape units with reference to
urban structure. At the same time, it applies the methods related to protected areas as
suggested by Palmer that landscape observation and control are the basis for following
processes and on their basis, effective actions can be undertaken [41].

Special attention should be given to a graphic interpretation of the results of the active
exposure analysis. It acted as an exceptional comparative material to demonstrate the na-
ture of visual connections of the analysed area, both internal connections and external ones.
This form of graphic interpretation is appreciated by both designers and planners [68]. The
one used in this case exposes composition and spatial specifics while reflecting uniformity
or complexity of spatial structure. It visualises the degree of the visual connection with
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external structures. In this way, it shows critical directions and helps to adequately channel
the course of action. The diagrams present a comparison of three Krakow districts, namely:
Old Town, Nowa Huta, Stradom and Kazimierz (Figure 11).
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Figure 11. Comparison of the diagram of visual axes for Old Town, Nowa Huta, Stradom and Kazimierz.

The presented example of the visual analysis put together the experience of past
visual analyses for Cultural Parks. On the other hand, it contributed to an evolution in the
developed method. The source of this evolution was the recording and characterising of
the place as well as the need to take those into account in the study process. In this case, it
was a place of rich substance and compositional values, but also neglected and deprived of
adequate management. Developed enlargement of the method creates new possibilities for
its use. With reference to space of high values exposed to intensive use observations prove
that combining these characteristics goes hand in hand with a lack of adequate regulations
for use which poses a threat to landscape values and calls for immediate intervention.

The evolution of the method demonstrates its flexibility and that it can adjust to
working conditions and individual characteristic features of the analysed area which is
perceived as an advantage by the authors of the guidelines for the assessment of landscape
impact (GLVIA). It is based on the cooperation of experts across different areas of expertise
which ensures a contemporary multithreaded approach, which is crucial in the case of
studying complex urban structures [69].

The need for these types of studies in a modern city is stressed by T. Brigen who
indicates that the view as such is today a multi-aspect value. It has become a common
quality whose value crosses the borders of not only the city but often the country which
at the same time constitutes the self-portrait of its community. Proper legal protection of
the view has a cultural and financial effect on a different scale. The view is that heritage
constitutes not only one’s cultural identity and personal aesthetic experience but also the
popularity of the city, tourism and property management [70].

It is key in terms of intensive urban development and strong pro-investment lobby
movements. The legitimacy of this type of analysis is proved in widely criticised cases
of destroying visual axes in the cities, as in Warsaw in the case of the Saska axis. In this
context, the issue of protecting the view as a cultural resource and developing transparent
methods of identifying and assessing the value of a view becomes key [15].

The presented paper touches upon the issue of scenic values, whose role is crucial
in a modern city. This is confirmed by the provisions of UNESCO'’s declarations and
recommendations, which pay more and more attention to the context and the perceived
landscape [2,28]. In Krakow, this problem is particularly important in view of very strong
investment pressure and the generally poor condition of the planning system in Poland [71]
in the context of enormous tourist traffic [56]. Krakow represents a city of very high
historical value. On the one hand, this creates both economic and social opportunities; yet,
on the other hand, it threatens the substance and its material and non-material values [72].

49



Sustainability 2021, 13, 6990

Overexploitation of tourism, investment pressure, and loss of permanent residents are
processes still present and requiring regulation. These phenomena can be observed in
Eastern European cities in, for example, Croatia, Romania and Bulgaria [73]. In turn, the
problem of migration from cities, gentrification and loss of identity in the social dimension
also affects other parts of Europe and the world requires more and more effective forms of
protection [2,29]. In this context, urban landscape visibility constitutes a link between the
future and the past well remembered [26,69,73]. While it evokes reactions at the social and
economic level, it is unquestionably a landscape resource [2]. Moreover, visual balance is
indicated in numerous sources as a picture of sustainable landscape management [1,46]
and since it is a resource, it can be lost if inadequately managed.

6. Conclusions

The demonstrated example of a visual analysis prepared for the cultural park protec-
tion plan project presents a comprehensive study method.

Visual analysis in this case, while being based on the achievements of the Krakow
School of Landscape Architecture as well as contemporary methods developed as a part of
visual assessment, provided for adjusting tools to the needs of the analysis [34]. Meanwhile,
combining knowledge regarding historical substance value and spatial dependencies
with the use of contemporary study tools allows for a balanced approach that favourably
connects the accessible methods.

The developed methodical scheme dedicated to the visual analysis of urban space
presents subsequent stages and the scope of works. Its formula creates possibilities for
adjusting detailed studies to the specifics of the analysed area. Its application allows for
distinguishing characteristic visual features of particular spaces. These features have a
significant meaning for further landscape development and management in the spirit
of sustainable development which is to preserve the most precious visual resources for
protection and securing diversity of cultural heritage and landscape.

It allows us to preserve individual visual features and preserve spatial diversity which
leads to the creation of space for sustainable spatial development while keeping its visual
identity. This is in line with the recommendations for UNESCO sites, allowing for the study
of the broad spatial context of the most valuable urban structures.

It provides arguments for a discussion on specific cases, which is crucial in times of
aggressive real estate development policy.

The case invoked proved the effectiveness of applying a chain of studies according
to the accepted order, and at the same time, it pointed to the legitimacy of using visual
analyses that support project decisions in protection plans. The evolution of the method
indicates its versatility and usefulness in terms of analysing diverse urban spaces.

The applied form allows for further verification and development based on studies of
space with individual features.
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Abstract: Historic allées and urban avenues reflect a far-sighted and forward-thinking design attitude.
These compositions are the living witnesses of olden times, suggesting permanence. However, the
20th century’s urban development severely damaged the environment, therefore hundred-year-
old mature trees are relatively rare among city avenues’ stands. Due to the deteriorated habitat
conditions, replantation may be necessary from time to time. However, there are a large number
of replanted allées and urban avenues considered historical monuments, according to the relevant
international literature in urban and living heritage’s preservation. The renewal often results in
planting a different, urban tolerant taxon, as seen in several examples reviewed. Nevertheless, the
allée remains an essential urban structural element, though often with a changed character. The
Budapest Andréssy Avenue, a city and nature connection defined in the late 19th century’s urban
landscape planning, aimed to offer a splendid link between city core and nature in Varosliget Public
Park. The 19-20th century’s history and urban development are well documented in Hungarian and
several English publications, though current tree stock stand and linear urban green infrastructure
as part of the urban landscape need a detailed survey. The site analyses ran in 2020—early 2021
created a basis for assessing the allées and the whole avenue as an urban ecosystem and a valuable
case study of contemporary heritage protection problems. Andrassy Avenue, the unique urban
fabric, architecture, and promenades have been a world heritage monument of cultural value since
2002. The allées became endangered despite reconstruction type maintenance efforts. The presented
survey analyses the living heritage’s former renewal programs and underlines the necessity of new
reconstruction concepts in urban heritage protection. We hypothesize that urban green infrastructure
development, the main issue in the 215t century to improve the urban ecological system and human
liveability, may support heritage protection. The Budapest World Heritage Site is worthwhile for a
complex renewal where the urban green ecosystem supply and liveable, pedestrian-friendly urban
open space system are at the forefront to recall the once glorious, socially and aesthetically attractive

avenue.

Keywords: allées; urban avenues; World Heritage Site; urban habitat; urban ecosystem supply;
renewal method

1. Introduction

Complete allée renewals occur in city avenues. Due to the ecological alteration of the
urban habitat and the deterioration of its quality, it is often impossible to keep the mature
trees and even the original tree species in the necessary renewal process. From the many
examples, we highlight Andrassy Avenue’s birth [1] and renewal in Budapest. A 19th-
century development went on a staged, total renewal with the tree species’ substitution in
several phases during the 20th-century. Currently the avenue offers a different streetscape
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in each segment (regarding the taxon, the age and quality), somewhat adapting to the
changing urban habitat conditions. However, the original compositional intention of urban
open space design is now the only history, as the avenue’s image has radically changed. A
new approach would be needed to preserve the listed world heritage’s living components
and strengthen the urban green infrastructure element’s ecosystem supply.

1.1. Urban Allées—from Garden Art to Urban Landscape Architecture—A Literature Review

According to the origin of urban allées, we have to distinguish the formal, functional
and social aspects. The allée was a traditional garden art element in the late Renaissance.
Then, allées in Baroque gardens and hunting parks stepped out into the open landscape
with representation and directing functions. However, in private ownership gardens, they
supplied only the privileged.

The London Hyde Park, originally a sizeable royal hunting park, was the first offered
for restricted public use in 1637 [2]. The Berlin Tiergarten opened its gates for the public in
1659. The Austrian Empress, Maria Theresa, also allowed regular public use for Vienna’s
residents in the Prater (1766), the Augarten (1775) and the Belvedere (1776). These parks, or
hunting fields, had a large-scaled garden character using perspective design and traditional
garden elements like ponds and lakes, large meadows, roads, paths and architectural
features [3]. They created the canopy by woods, clumps, and allées, even in the landscape
garden period from the early 18th century. The Cracow Planty garden, built on the site of
old town walls and towers in the early 19th century, is an excellent example of a residential
activity that gave birth to a ring-form allée and garden system [4].

Trees and allées planned and planted in Paris in 1616 for a mere recreational carriage
riding, served Marie de’ Medici’s pleasures. The allée run along the Seine beyond the
Tuileries garden walls [5]. Later in the 17th century, tree allées “in the urban landscape
were largely public spaces, to be enjoyed by many people, if not by all classes of society” [6].
A more than 1 km-long Unter den Linden in Berlin was planted with 2000 nut and linden
trees in 1647. It ran from the city core to the open landscape, the hunting park, the
Tiergarten, later a public park for the citizens of Berlin. In the 18th century, the city grew
around the linden tree avenue. Hamburg had a similar double tree-lined avenue called the
Jungfernstied in this period and later, in the 19th century, the famous Palmaille in Hamburg-
Altona. Together with the Munich Maximilianstrasse, the Berlin Kurfiirsterdamm, and the
Diisseldorf Konigsallée, these large-scaled green linear public open spaces perished during
the World War Il bombings. The avenues’ reconstruction or renewal started only from the
late 1950s and early 1960s, when tree nurseries’ production could supply the cities with
sufficient, good-quality saplings [7].

Urban expansion and the growing economic differences of the urban population in
the 18th century led to severe tension in the society, among others, in environment quality
and access to urban public open spaces. Along with the Enlightenment’s philosophy, new
ideas and principles for urban development formed the Embellishment movement. With
four aims: order, hygiene, light, and cultural, aesthetic requirements, urban development
could help solve social and urban environment problems. Urban embellishment utilised
some large-scaled Baroque principles, the so-called French-style’s garden design elements,
as vues and allées. By the end of the century, with the superb French and British examples,
most European towns created promenades, urban allées for public use [6].

The Paris Champs-Elysées might be one of the exemplary promenades and the
Baroque garden style’s living evidence of the origin of urban allées. It was André Le
Notre, the royal garden designer of Louis XIV., who laid out the Tuileries Garden extension
in 1667. The wide promenade with two rows of elm trees run from the royal palace to the
Rond Point. When new sections were added, first in 1710 to the Place d’Etoile, then in 1765
to the Porte, the Le Notre style still ruled the design [8]. Since then, the Champs-Elysées,
with its two double rows of trees and 70-m width, could accommodate both the urban
traffic and the promenade function. However, the past decades” heavy urban car traffic
seriously damaged both the environmental quality and social acceptance. According to

56



Sustainability 2021, 13, 4699

Paris chief major’s statement, an exemplary renewal may come in the short future. Anne
Hidalgo told the Le Journal du Dimanche on January 10, 2021, that she envisioned an exten-
sional urban open space, a so-called linear garden where car traffic would be halved to
give pedestrians space, intensive greening and liveable urban open space.

Besides Paris and the Champs-Elysées, we may refer to many other European exam-
ples, but search for previews to the Andrdssy Avenue development in the Hungarian capital,
Vienna, and even the German-speaking countries undoubtedly offer suitable models for
urban allées. Until the mid-19th century, the Austrian capital offered urban recreation only
in the suburban green areas and allées, for example, the Prater with its large-scaled main
allée. Vienna maintained the town wall system and the old town centre’s glacis where
building was strictly prohibited. The glacis, crisscrossed by various allées linking the old
town and the suburbs, gave place to the new Ringstrasse only after the wall demolition
in the 1850s. As a result of a planning competition, the new, tree-lined boulevard served
the necessary transport and traffic needs, besides organised urban squares, public gardens,
parks, and cultural institutions, such as theatres, museums, and government buildings [6].

Owing to the industrial and economic development during the twentieth century, the
world witnessed the rise of many metropolises representing the centre of political power
and residential compaction. However, the mass urbanisation and the dense population
have negatively impacted the cities’ historic cores and urban environment. Due to the
significant changes in the daily activities and needs of the citizens, it is unlikely for a
traditional city to retain its original character; hence, the concept of urban conservation
aimed to preserve historical cities as recognised heritage and help to maintain the sense of
continuity and tradition [9].

In addition to the international urban conservation guidelines, regional and national
regulations are mandatory to consider the treated region’s local specificities, as a case in
point, the example of the Five Avenues District in Tianjin, China. The region’s British
occupation profoundly impacted the district’s development, resulting in numerous high-
quality residential areas for the British concession, foreigners, and Chinese celebrities. On
the other hand, a new neighbourhood borne with the development in the 1930s. However,
the Five Avenues District’s original function has changed throughout time to become a
more mixed-use district. Nevertheless, the district has shown the capacity to meet the
contemporary demands and save its authenticity owing to local conservation strategies.
The scientifically based conservation plan launched by stakeholders aimed to preserve
the urban and regional heritage by preventing high-rise buildings from the perspective
view. Moreover, the plan aimed to buildings’ categorisation based on historical values
and requirements and applied a technical renovation for each category with strict control
for non-historic buildings’ facades. Lastly, stakeholders invited the community to the
conservation procedure by creating online surveys and collecting data about citizens’
contemporary demands. The municipality’s new implementations align with the historic
urban landscape paradigm and promote society’s development [10].

1.2. Andrdssy Avenue and Its Importance in the Urban Landscape

The story of Andrassy Avenue can be traced back to the times after the Austro-
Hungarian Compromise of 1867. The establishment of an avenue connecting the city
centre and the City Park (Varosliget) was an essential element in Prime Minister Gyula
And-rdssy’s urban development programme [1]. The avenue got its name after him in 1883,
to be later renamed Stalin Avenue in 1950, Avenue of Hungarian Youth in 1956, Avenue of
People’s Republic in 1957 and finally, in 1990, the original and authentic name of Count
Andréssy [11]. The long list of street names and political stress to rewrite the city-text
reflects a Hungary tradition, similarly to several Central and Eastern European countries,
although here in Budapest, the Andrédssy Avenue has left the public memory [12].

As aforementioned, the renaming of important streets usually derived from cultural
politics, especially in post-socialist eras. The cities played an essential role in socialist
regimes [13], where the symbolic control of urban centres belonged to the socialist sys-
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tem [14]. Therefore, this can be interpreted as a reconfiguration of both the places and their
history. An example of such is the Bulevardul Carol [, located in Bucharest and named after
Romania’s first king, which later became Bulevardul Republicii (Boulevard of the Republic)
in the way of de-commemoration of the previous regime and commemorating the socialist
era. After the revolution of 1989, the original name of the boulevard was reinstated [15].
Within a more contemporary scenario, the Romanian Timisoara city renamed several streets
after martyrs, mainly in the 1990s and after 2010. This political approach proved to be not
so welcomed by the population due to cultural and historical aspects and the economic and
practical ones as well [13]. Another example is Capital Street (Ulica Stoteczna) in Poland.
This artery was planned in 1919 to connect the first housing development of the Warsaw
Housing Cooperative to the city centre. In 1934, it was renamed as Popiehiszko Street, after
the chaplain Jerzy Popieluszko. Even though he was cherished by the community and
played an essential role during the Solidarity movement, this decision was contested by
some part of the populations, claiming that Capital Street had too great historical value to
be renamed [16].

Moving back to the Hungarian scenario, the plan of the great Andrassy Avenue had
been elaborated by 1876. The promenade is divided into three segments, with a broader
space in each part, offering a pleasant and elegant open space suited equally for carriage,
horse rides and walks [17] (Figure 1). The greenway consisted of double-tree lines in its first
segment running from the city centre. Further, in the second and third sections running
through the outskirts, the plantation formed 2 x 2 lines in the even broader cross-sections.
This exquisite design symbolised the experience of arriving from Town to Nature; the
latter represented by the first urban public park, the City Park of Budapest, designed by H.
Nebbien in classical landscape garden style. The approximately 2km-long avenue offered
the green corridor of almost 600 plane trees (Platanus x hibrida), the same species used in
the Varosliget’s allées and clumps [18,19].

Figure 1. Map of the inner Pest region with the three sections. (edited by Rosa & Lahmar).

During the preliminaries to the millennium exhibitions and ceremonies of 1896, the
first continental underground was built along Andrdssy Avenue, emphasising the pro-
tection of the well-established twenty-year-old plane trees with lovely canopies at that
time. Owing to the careful planning and execution, only 23 trees needed to be felled,
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primarily because of the stations’ construction. Thanks to the Public Works Council’s
commitment and the City Park’s entire community, the avenue’s reconstruction reflected
an ideal investment approach in terms of environmental ethics aspects (Figure 2).

Section Il

* 20-24 mand 4-5 storey + 15-18 mand 3-4 storey + 8-10 mand 2-3 storey

« Cross section 34m wide « Cross section 45.5m « Cross section 45.5m + foregardens
+ 844 miong + 563mlong * 656 mlong
* Wooden cubes along the road + Wooden cubes for horses * Wooden cubes, then asphalt

Figure 2. Character and cross-sections along Andrassy Avenue (19th-mid 20th century). (edited by Rosa & Lahmar).

However, the plane tree avenue as an urban habitat suffered its first damage due to
the underground’s structure that strongly inhibited the roots’ spread. Building debris and
stone caused severe deterioration in the natural soil system. Instead of the original wooden
cube cover, the new cobblestone cover resulted in a decreased soil’s ventilation.

The First World War caused severe destruction in Andrassy Avenue since, because of
the overall coal shortage, people used the trees as firewood. As a result, in 1920, the whole
avenue was replanted. This time, as if correcting the earlier mistake, the nettle tree (Celtis
occidentalis) was used in the inner part where the living space is tighter and more shaded,
thus not convenient for Platanus trees. The deterioration of the allée’s habitat and quality
accelerated in the 1930s when the block-pavement was replaced by asphalt. Because of
the growing vehicle traffic and consequent road salting in winter, by the 1960s, the plane
trees” decline became visible. Degraded trees cannot withstand the attack of bacteria, fungi
and animal pests known in the literature as “weakness” pests; the Andrassy’s plane trees
suffered from the spread of Apiognomonia veneta disease. The spacious crown shape has
overgrown the boulevard space over time. The dark foliage tunnel, however, in calm
weather, might have reduced the vertical mixing and transmission of vehicle’s pollutants,
which led to a further problem because of the ever-increasing traffic [19].

Despite the deteriorating health of the trees, the avenue still showed an almost en-
closed vaulted structure. According to Mihaly M&csényi’s professional opinion, the plane
trees should have been rejuvenated in the early 1970s at the latest, when the signs of
deterioration were clear. The tree’s disease and destruction is the symptom of the complex
“urban damage”. Modern urban landscape planning principles and high quality technical
and reconstruction methods may reduce the disadvantages [20].

Unfortunately, nothing happened to improve the urban habitat along Andrassy Av-
enue. The tree survey in 1987 recorded merely 36 healthy plane trees. The repair and
preservation of the plane tree avenue became more and more desperate. In 1996 and finally,
in 2005, a total renewal went on using ash trees (Fraxinus excelsior) in the middle and
columnar ash trees (Fraxinus excelsior “Westhof’s Glorie’) in the third section [19]. For a
decade, the ash tree avenue showed promising growth. Still, the once supposed urban
tolerant taxa seem to start suffering from the traffic burden and a new ash tree disease.
In contrast, the columnar habit of ash trees presents an entirely different view from the
original stand.

The total avenue renewal might be inevitable since there was no chance and no will to
reduce traffic intensity. However, the magnificent, almost closed green vault disappeared
with the plane trees, which was characteristic in the middle and outer part of the Andrassy
Avenue and evoked 19th-century garden art. The new plantation character, the narrow
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conical canopy shape and the weaker branch system, and the smaller foliage are not ideal
for the avenue’s scale. The new plantation along the allée offers a far-too urban image with
the canopy branching grown on a high stem (around 3.50 m). The result of the total renewal
is a certainly lasting avenue ensemble that requires less tree maintenance but unfortunately
distorts Andrassy Avenue’s design philosophy, its character, and aesthetic value.

In 2002 the Andrassy Avenue with the buffer zone in the 6th-district, the Heroes
square, and Varosliget urban park in the 14th-district won World Heritage Site’s honorary
title as cultural heritage (Figure 3). Unfortunately, owing to excessive urban development in
the protected zone, the UNESCO World Heritage Centre raised severe objections. It warned
the Hungarian government that the Budapest site could be declared endangered [21]. The
related Decision 43 COM 7B.84 of WHC/19/43.COM/18 severely criticised the potential
impacts of extensive developments within the Varosliget area and the Buda Castle Quarter.
It noted, with regret, the state of property conservation and the overall approach to conser-
vation and development. Unfortunately, the phenomenon is similar to post-socialist cities’
actions that followed a path of economic growth and the idea of neoliberal competition in
a regional context. Urban policy and development served city branding and the dynamism
of economic growth in the end [22]. As a result, conservation considerations were relegated
to the background. It can be seen in the properties’ renewal of valuable public and private
buildings in the listed areas and zones as along Andrassy Avenue.

2002
Declared a
| = = L L & L Cultural World
Heritage Site
Comi ; Publi i . ; by UNESCO
promise 'ublic Works  Oktogon Transmission of Completionof Renamed the Construction of
between Council, squareand the the Avenue radial road prime minister  the first tube in the
Hungary and integrated Four Palaces An early walls and Gyula Andrassy continent for the
Austria urban of Wages example of PPP installation Millennium Exhibition
development in Varosliget

Figure 3. Andrassy Avenue development—Timeline. (edited by Rosa & Lahmar).

Along with our hypothesis that the contemporary European issue of urban green
infrastructure should be a vital issue in heritage protection, we highlight the moments when
the urban avenue’s allées played a determining role in the construction and renewal process.
In this way, the urban landscape aspect would call attention to the central issue in the 21st
century’s urban liveability and ecological matters. On the other hand, we will add new
elements to the academic debate on the renewal possibilities and ways. Besides elementary
urban ecological aspects, the social context and the visual-aesthetical embellishment are
essential in planning and decision making. The debate about urban tolerant taxon and
the diversity in planting design raises questions in landscape architectural harmony and
sustainability aspects.

2. Materials and Methods

Andrassy Avenue’s research reflects the general scientific method used in landscape
architecture topics. First, the literature survey helped the historical introduction of urban
allées and Andrassy Avenue development. Then, we run a detailed site analysis to un-
derstand the avenue’s character, role and values in the urban structural-functional and
ecosystem supply contexts. As for the greenery, the tree stock investigation consisted of
dendrological and dendrometrical visual analyses in the same period of the year.

2.1. Site Survey of the Urban Avenue as a Linear Green Open Space

A site survey of the urban landscape went on in the autumn and winter of 2020-2021
to analyse Andréssy Avenue as an urban linear green space, part of the Budapest World
Heritage site. This part of the research focuses on the urban landscape, the architectural
values, the urban habitat, the environmental problems, public-use forms and intensity, and
urban character. As aforementioned in this paper, Andrassy Avenue has three different
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sections with typical cross-sections and urban landscape characters; these sections create
the logic of site analyses and evaluation. This part of the research focuses on Andrassy
Avenue’s development documented in urban planning maps and publications. During the
site survey, we detected the public-use forms and the intensity. We examined the urban
landscape’s character in each section and subsection on trees” quality and uniformity, and
urban habitat.

2.2. Dendrological and Dendrometrical Survey

The trees are the “aristocrats of the plant kingdom” [23], and in an urban setting, a
specimen with a beautiful, healthy conspicuous crown can be a prominent element. Trees
in the urban environment have a unique value [24], and with proper preservation, their
outstanding value may be higher from year to year. Urban habitat can be stressful and
far from ideal for urban tree planting; still, we expect healthy tree growth to fulfil the
maximum in all aspects of the trees” ecosystem supply from environmental regulation
to social and aesthetic functions. The urban conditions and factors (reflected, radiated
heat, polluted air and soil, lack of intensive maintenance, traffic burden, social overuse,
restricted root volume, soil compaction, etc.) cause severe stress to urban trees’ visible
signs quality [25,26]. The tree stock’s measurement and evaluation along Andrassy Avenue
used the Hungarian Association for Tree Management’s [27] method and criteria, based on
European visual tree assessment methods [28,29]. The dendrological survey is the overall
tree recording, where the dendrometric characteristics express the full tree height, trunk
height, trunk circumference size, trunk diameter, and crown diameter in numbers. Trunk
diameters come in two ways; either with the average of two diagonals’ measured values or
with the calculation out of the trunk circumference size. The diameter’s measurement or
its calculation is essential for the definition of the tree’s approximate age.

The trees’ general data are as follows: survey number of trees, scientific and common
name; Individual data: total height, trunk height, average trunk diameter at an altitude
of 1 m, average crown diameter, breast height (130 cm), and trunk diameter in specimens
tested instrumentally.

All trees are unique and form a physiologically coherent whole. A detailed exam-
ination is necessary because the habitat condition is often different from ideal, which
affects the whole tree’s life chances. During the visual inspection, the general state of the
roots, trunk, and crown are essential. We applied the EU conform method developed by
MEE (association of Hungarian arborists) [30], which uses five parts and values (value
aspects details in Appendix A): A-Root system including roots and collars and the type
and condition of tree’s plantation site; B-Trunk condition; C-Crown condition, including
the crown base and the full crown (branches, branchlets, twigs, and shoots with leaves);
D-Assessment of viability; E-Degree of care, maintenance.

Visual examination of the root surface and habitat (A) is the most decisive in the root
system survey without excavation. The shape of the root collar and its changes and injuries
refer to the whole root system; therefore, examining these elements together gives the root
system value. The trunk (B) condition fundamentally determines the tree’s health; in the
rotting case, the static state of wood deteriorates, limiting the nutrient and water transport.
To visually inspect the trunk, it is also essential to consider the root collar and crown base,
as their condition also affects the trunk. The crown base and root neck are the two most
sensitive parts of the tree. We evaluated the crown structure (C) together with the crown
base condition, during which the primary consideration is to determine the ratio of real
to ideal foliage weight. Viability (D) depends on the crown’s disease, the tree’s health
as a whole, and the root’s and trunk’s condition. The degree of tree-care (E) should be
given to the ideal maintenance. Individuals who have their physiological needs, have a
species-specific growth vigour, and have been cared for in timely and sound quality can
be considered optimally groomed trees. With all these assessments, wood care work will
become more predictable in the long run. The general condition’s indicator referring to the
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overall tree value is a percentage derived from the above survey’s values. The calculation
formula: (A+B+C+D+E —5)/20.

3. Results of Site Analyses and Tree Survey

The first section, or inner part, comprehends Bajcsy-Zsilinszky—Oktogon; the second,
middle part, is from Oktogon to Kodély koérond; the third, outer part, extends from Kodaly
korond to Heroes Squares. Within the main sections, we can differentiate subsections
bordered by crossing streets and the two main squares—Oktogon and Kodaly kérond—
and the Heroes’ Square at the City Park termination (Figure 4).

Figure 4. The three sections and their typical urban landscape character. (Section 1. Celtis occidentalis; Section 2. Fraxinus
excelsior; Section 3. Fraxinus excelsior “Westhof’s Glorie’. (edited by Szilagyi, K.; source: https://www.nomadepicureans.
com/europe/hungary/free-budapest-walking-tour-self-guided/ (accessed on 27 February 2021)).

3.1. Andrdssy’s Urban Character and Functions

Alongside the street, public and private buildings, cultural and educational institutes,
and valuable monuments create the elegant urban space walls reflecting the most exemplary
architecture of late classicism and eclectic style. Here is the famous Hungarian State Opera,
for example. Moreover, urban design and architecture quality are equal to the 19th-century
European urban development and renewal trends.

The research findings for the urban land use and functions show that Section 1 has an
imposing metropolitan atmosphere, together with strong commercial and cultural values,
high tourism activity and internationally famous brands’ shopping stores (Figure 5a).
With a significant profile change, Section 2 presents an increase in urban green character.
Consisting of more residential and educational buildings and with a double tree-lined
promenade on each side, this part still has a high tourism activity (Figure 5b). From Kodaly
korond square to Varosliget (City Park), in Section 3, the avenue reflects a more “natural”
atmosphere. There, detached housing and villas” gardens resemble a significant increase
of green coverage. Continuing with the doubled tree-lined promenade, many buildings
here function nowadays as embassies, institutions, hotels, museums, and restaurants,
maintaining the tourism activity (Figure 5c).

Regarding the allées traffic & functional connections, Andrassy can be considered
an urban motorway with heavy traffic throughout. Starting at Bajcsy-Zsilinszky, the first
section with a 34m width consists of the main road (2 + 2 traffic lanes) and a 1 + 1 bike
lane, up to the Oktogon (Figure 5a). The 45.5 m wide second section progresses to Kodély
korond with the main road plus 1 + 1 service roads and 1 + 1 bike lane (Figure 5b). The
width and traffic lane structure is similar in the third section, but the residential villas’ front
gardens add extra green to the urban landscape. (Figure 5c). Furthermore, there is no bus
line, except for tourism buses going to and from Heroes square. Multiple stops of the metro
line 1 are also present, connecting the city centre to the Vérosliget Park and beyond.

The degradation of Andrassy Avenue from an open and green urban linear space
system into a busy urban motorway resulted in the loss of the original, glorious intention
to create a large-scale link to the nature of Varosliget. Especially in the third section, the
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new tree plantation with the compact crown form and the unnatural trunk height serve
only the heavy traffic and the tourist buses.
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Figure 5. Urban context, functions, monuments and character; (a) Section 1; (b) Section 2; (c) Section 3. (edited by
Rosa & Lahmar; sources: https:/ /pocketoz.com.au/suitcase/dest-budapest.html (accessed on 27 February 2021); https:
//www.budapesttips.co.uk/budapest-attractions /opera-budapest/ (accessed on 27 February 2021).

3.2. Green System and Habitat Analyses along Andrdssy Avenue

All along Andrassy Avenue, the urban habitat and the trees” vulnerable condition are
negatively impacted by the urban context and functions (Figure 6). The dense traffic, four-
five-storey high buildings (typically in Section 1) causing sizeable shaded area together with
compacted and polluted soil and artificially restricted place for the root system resulted
in severe damages, like heavily tilted trunks and deformed crowns. The century-old
hackberry trees need regular crown shaping maintenance to improve stability.

Figure 6. Stressful urban habitat along Andrassy Avenue, Section 2. and 1. (edited by Rosa & Lahmar; source: http:
/ /holpihenj.com/andrassy-ut/ (accessed on 27 February 2021)).

63



Sustainability 2021, 13, 4699

Due to the broader cross-section in the second part and the tree canopy’s lower
density, the crown conditions are slightly better than in Section 1. However, during the last
maintenance procedure, the artificial grass layer disappeared, revealing the poor root state,
causing trunk damages and diseases. The third section seems the best thanks to the even
broader cross-section, the linear green area offering a bit healthier habitat for the trees and
the protective planting design applied on both sides of the linear green space.

3.2.1. Urban Habitat and Planting Places

There are different tree-planting situations in the three sections, which strongly de-
termine the life cycle and lifespan and their decorative character and health conditions
(Figure 7). The examined trees were 816 in three sections and two squares among different
states (Table 1). In terms of individual numbers, the data are as follows: Ten trees stand in
the four green islands of Kodédly korond square; 13 trees are in Oktogon square along the
pavement. The first section contains 182 trees in two rows (A- 95, B-87), the second section
has 274 individual trees in four lines (A-74, B-68, C-59, D-73), and the third section has 337
trees in four lines (A-92, B-81, C-77, D-87). In Sections 2 and 3, the inner rows (B and C) are
significantly weaker because of the traffic disturbance and have much fewer trees than the
outside lines.

Secti Sthmixed. Section lll - with Fraxinus excelsior
"-

Figure 7. Urban allée’s habitat in the three sections from the strictly urban to a moderate urban green space, 2021 January.
(photo: Szabd, K., 30 January 2021).

The root growth is severely limited in the first section because of small tree pits
(1 x 1 m). In the case of older individuals, the roots push into the tree grates and covers.
Due to the lack of space and the buildings” shading, the trunks are oblique, and the crowns
asymmetrical.

In the second section, the trees grow in narrow green stripes without protection against
trampling, compaction, salting, etc. The roots of medium, adult, and old trees are visible
on the surface due to maintenance problems. Despite the intensive pedestrian use, the
maintenance insisted on creating and keeping up green surfaces; as all plantation and
greening efforts failed, artificial grass cover supplied the green surface colour without
supporting, regulating green ecosystem supply. The roots started to grow upwards in
the absence of sufficient oxygen. The artificial irrigation system, keeping the perennials’
plantation, also motivated the root system towards surface growth. The wide pathway
between the two green stripes is not water permeable. The narrow plantation line has
no protection against winter salting, causing severe damage along the traffic road lanes.
Salting material, dangerous for young trees’ root system, has a high chlorine emission into
the absorption zone. Thus, the overall environmental condition is deficient in Section 2,
resulting in many trees dying out or felling.
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The third section’s habitat seems much better than the two previous. There are
broad green stripes, semipermeable cobble cover on pathways, linear shrub plantation for
protection against winter salting, and less intensive use.

Table 1. Primary data of the Andrassy tree survey. (edited by authors).

Sections Length (m) Character No. of Rows  No. of Trees (Domiilz::tliej Bold)
closed rows installation, no Celtis australis
L 844 service road and walkway, trees 1x1 182 . . o
N . . . Celtis occidentalis
in tree pits, opposite plantations
. . . Fraxinus excelsior,
closed rows installation, service  ex. "Westhof’s Gloric”
563 road and walkway, trees m the 2x2 274 F. pennsylvanica, Platanus
green bar, alternate plantations x hispanica, Ulmus grabra
(triple bond) Celtis australis
closed rows installation, service
656 road and walkway, trees in the 2x2 337 F. ex"Westhof’s Glorie’
green bar, alternate plantations
(triple bond)
lantation in tree pits, along the Celtis australis,
Oktogon P four s uare%or,ders 8 1x1 13 Celtis occidentalis,
q Platanus x hispanica
oda the plantation is in the green area atanus X hispanica,
Kodaly he pl ion is in the g 1x1 10 Plat hispani
Korond on green islands Celtis occidentalis

3.2.2. Species Uniformity/Diversity

Seven different taxa live nowadays in the allée owing to several reconstructions and
renewals (Figure 8). There are still some old individuals, such as the sycamore trees
(Platanus x hispanica) from the first plantation on Kodaly koérénd square, and in the second
section from the replantation program after WW1. Old Celtis trees are still in Section
1, and one single old elm tree (Ulmus glabra) planted in 1949 stands in the middle area.
Hackberries (Celtis spp.) grow in the squares too. The first and second sections show a
great variety in the time dimension.

u Celtis australis

u Celtis occidentalis

W Fraxinus excelsior
Fraxinus excelsior 'Westhof Glorie’
Ulmus glabra

® Platanus x hispanica

® Fraxinus pennsylvanica

Figure 8. Taxa variety in Andrassy Avenue. (edited by Szabd, Rosa & Lahmar).

Due to the several replantation periods and the variable planting design, uniformity
is only characteristic in the third section. The first part contains old and younger trees,
where older ones are Celtis occidentalis, while the younger, newly replanted trees are Celtis
australis and C. occidentalis mixed. The taxa confusion is more significant in the second
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section. Some old sycamores and a single Ulmus glabra stand there, with several Fraxinus
taxa. The last year’s replantation resulted in a new taxon, the Celtis australis appearing in
the first and middle sections (Figure 9).
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Figure 9. Tree taxa in the linear sections and the two main squares. (edited by Szabd, Rosa & Lahmar).
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3.2.3. Age Uniformity

The oldest trees live in the Kodaly koérénd square, while the youngest individuals
stand in the second section. The age difference between the oldest and the most immature
trees is around 150 years. In many cases, the difference is about 70-80 years. Many trees
had to be replanted in the past decade owing to severe environmental load and plant
protection problems. The proportion of young or freshly planted trees is high in Section 2,
line B and C (Figure 10a,b).

(a) Legend
100% 100%
90% 90%
80% adult 80%
70% 70%
60% 60%
50% = medium 50%
40% 40%
30% myoung 30%
20% 20%
10% 10%
0% mold 0%
Section 1  Section 1 Section 2 Section 2 Section 2 Section 2
(A) (B) (A) (B) (©) (D)

Figure 10. Tree’s age variety; (a) Section 1; (b) Section 2. (edited by Szab6, Rosa & Lahmar).

3.2.4. Condition of Roots, Root Collars and Tree Pits

Based on Rado’s value (see Appendix A), the relationships of roots, root collars and
planting circumstances are different among places and sections. Individuals who did not
show any abnormal symptoms (ground cracks, root congestion, girdling roots, damaged
roots, bark, phloem, xylem injury, fungal infection, etc.) received excellent values. The
highest value (5) is characteristic in the second section due to the many new replanted
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trees; good and medium values are typical in the first section thanks to healthy rooted
individuals (Figure 11).
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Figure 11. State of the root system in the studied area. (edited by Szabd, Rosa & Lahmar).

3.2.5. Trunks’ Condition

The trunk condition shows relatively high values. Severe wounds, damages, and
serious injuries are infrequent (Figure 12). Values B in Appendix A.
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Figure 12. Correlations of the trunk values in the studied sections. (edited by Szab6 & Rosa & Lahmar).

3.2.6. Crowns’ Condition

The crown shape and size depends on location and retention condition. If root
development is limited, water absorption and the nutrient transition is also limited, and
the crown shows a less decorative value than the ideal. A value of 5 is scarce, almost only
in the case of a new plantation as in the inner row C in Section 2 (see in Figure 13). Value 2
occurs in some individuals with foliage loss of more than 50% and severe crown damages.
Value 4 reflects a good tree stand with a foliage loss of 11%—-25%. We found many weak
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crowns in (values 3 and 2) Section 2 during the survey, where replantation is necessary
within five years.
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Figure 13. Correlations of crown values in the studied sections (value C in Appendix A). (edited by Szabd, Rosa & Lahmar).

3.2.7. Correlation of Vitality

The vitality is a complex value, and it is difficult to determine, as assumptions are
needed regarding future habitat conditions. Trees planted in congested urban environ-
ments, especially when planted in a tree pit, cannot survive without proper maintenance.
Thus, only in exceptionally optimal cases did the individuals receive a rating of 5 (excellent)
for their vitality; otherwise, trees with good values received only 4 (it can reach maximum
age by intervening). At the time of our study, only one individual needed urgent removal
(values 1) (Figure 14).
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Figure 14. Correlations of vitality values in the studied sections (value D in Appendix A). (edited by Szab6, Rosa & Lahmar).

The professional maintenance experienced a 15-year decrease in life expectancy due to
the polluted and disturbed urban environment. This is the second section’s very situation
so far (Figure 15).
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Figure 15. Trees’ damages, diseases and accidental falls. (edited by Szilagyi, Rosa & Lahmar; photo: Szilagyi, Szabo, Rosa,
Lahmar, Szaller, 2010, and online source: https:/ /www.fokert.hu/andrassyut/ (accessed on 15 October 2020).

4. Discussion

As a summary of the survey, the first statement made concerns the weak condition of
the urban allée’s trees due to the unfavourable habitat offered in the linear open space. The
main problem is the continually deteriorating condition of the urban environment with
pollution and overall environmental burden caused by the urban motorway, the intensive
traffic generating an unhealthy urban microclimate, a severe heat island effect, air and soil
pollution, lack of natural soil system, contamination, and physical damages due to all sorts
of traffic. The lack of green surface and the restricted root system in Section 1 resulted in a
weak tree condition and many old trees dying out. The direct car traffic’s disturbance is
responsible for both inner tree rows’ inadequate status in Sections 2 and 3.

Trunk and crown deformation is an aesthetical problem, and the visual aspect is
a critical element of the urban landscape. Due to the buildings” proximity, some older
individuals bend towards the street or the sidewalk, posing a hazard to both properties
(cars, bicycles, motorcycles, etc.) and passers-by. Diseases and fungal infections cause tree
dying and increase the risk of branch or trunk rupture. The damaged and exposed root
system, spreading and breaking the pathways, adds to the risk to pedestrians and ruins
the paving materials and urban infrastructure.

After several reconstructions and renewals, we found seven taxa in the allée’s rows
that means a great variety according to the original urban landscape plan. The initial
planting design offered the sycamore trees for the entire length of Andrassy Avenue. The
choice had a strategic and aesthetical meaning and counted with the ecological needs of
this taxon. The green link between the city and the nature of Varosliget was a potent
symbol in the 19th century’s avenue program. However, another emblem appeared in the
planting design. Palatine Joseph presented sycamore trees in large quantity from his tree
nursery in Alcstt for the plantation of the new urban park, Varosliget.

As for the ecological needs, the habitat seemed convenient for these trees as Platanus
taxa need a direct connection to underground water sources. Since then, the urban devel-
opment’s growing intensity, construction of Metro 1, public works and tubes, and several
underground garages in the close neighbourhood have lowered groundwater level [27].
Among other factors, the lack of groundwater supply played a determining role in the
sycamores’ unhealthy state. Nowadays, Platanus x hispanica represents only 2% in the
whole area. However, we cannot deny that the cross-sectional features in the first section
were not exactly conducive to the healthy development of Platanus trees.
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= Celtis australis = Celtis occidentalis = Celtis australis Fr. Ex. 'Westhof Glorie’

The planted tree species are very different along Andrassy Avenue except for Section 3
(Figure 16). Still, there is no relationship among the number of individuals, tree species and
various areas. The tree diversity is due to previous plantations” abandoned specimens, the
extent and replacement of dead trees owing to environmental burden and conditions, and
different professional considerations. Section 1 has a characteristic, mature Celtis occidentalis
allée with more and more dying trees. Still, thanks to intensive maintenance, tree pits do
not remain empty for a long time. In Section 1 and even in Section 2 with a new taxon,
Celtis australis, the replantation went on here, hoping to maintain a healthy allée for a longer
time. Section 2 seems the most confused and mixed in the number of taxa (six different
taxa in two rows), the age and the quality context. Section 3 is homogenous according to
the taxon and the age resulting from the last renewal program, but the condition is not so
much promising. Fraxinus excelsior ‘Westhof’s Glorie” was considered urban tolerant in the
early 2000s. Since then, the plantation’s state has questioned this professional statement.

(a) Section 1 (b) Section 2
), g
Y, \ﬁ\
4

89%

= Celtis australis = Celtis occidentalis = Celtis australis = Fraxinus excelsior

Fr.ex. 'Westhof Glorie’ Ulmus glabra

= Platanus x hispanica = Fraxinus pennsylvanica

(c) Oktogon (d) Kodaly Kérond

= Fraxinus excelsior = Platanus x hispanica = Platanus x hispanica

Figure 16. Tree’s taxa variety (percentage and number of individuals); (a) Section 1; (b) Section 2; (¢) Oktogon; (d) Kodaly
Korond. (edited by Szabo, Rosa & Lahmar).

Section 1 has a characteristic, mature Celtis occidentalis allée with more and more dying
trees; thanks to the intensive maintenance, tree pits do not remain empty for a long time.
In Section 1 and even in Section 2 with a new taxon, Celtis australis, the replantation went
on here, hoping to maintain a healthy allée for a longer time. Section 2 seems the most
confused and mixed in the number of taxa (six different taxa in two rows), the age and
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the quality context. Section 3 is homogenous according to the taxon and the age resulting
from the last renewal program, but the condition is not so much promising. Fraxinus
excelsior "Westhof’s Glorie” was considered urban tolerant in the early 2000s. Since then, the
plantation’s state questioned this professional statement.

The Andrassy Avenue tree survey confirmed the destructive effects of the urban
environmental pressures on the trees’ condition. Despite all maintenance efforts and even
the recently replantation action, the allées and the green space obviously suffer in the
given urban ecosystem. It is important to plan more feasible and efficient urban allée
reconstruction strategies where successful precedent cases or current proposals may offer
a new solution more effectively and sustainably. It would be possible to apply similar
techniques, and approaches to the Andrassy Avenue case by precedent analyses. An
excellent example of urban allée renewal is the ever-so-famous Paris avenue, the Champs
Elysée.

The Paris Champs Elysée, the once model for the glorious urban avenue development
in the 19th century, offers the new idea and model for a sustainable and livable urban
renewal again. Three centuries after its official opening, the Paris’ Champs Elysée avenue
is still an outset of western modernity, inspiring several similar projects worldwide. The
revolutionary design approach has changed the city’s urban tissue and has created the
impression of a city built with the prospect of infinite progress. Moreover, the unique charm
and the symbolic dimensions make the Champs Elysée a site of national celebrations and
major popular events, in addition to economic development and globalisation. However,
since 1970 the avenue has lost its genuine aim and purpose, being a green open avenue for
promenades and major festivities resulting from its significant economic, social, touristic,
and political evolutions. The excesses of global over-tourism and intense automotive usage
are negatively impacting the avenue’s reputation and condition.

Throughout its history, the avenue had several renewal projects. In 1992, a renewal
project launched by Paris city aimed to widen and raise the granite sidewalks, maintain
the double rows of plane trees, place advertisement columns with telephones and tropical
wood benches to improve the pedestrian experience. However, due to the intensity and
type of use, renewal projects are necessary from time to time. The new project launched
and communicated first in January 2021 by the official authorities” aims to transform the
avenue into an urban demonstrator of sustainability and inclusivity.

The action plan has four aspects: 1. To reduce mobility nuisances by liberating more
open space for pedestrians, and the installation of a silent pavement on the vehicular road
by 2030, resulting in a drastic reduction in noise pollution; 2. Inventing new use forms
by coordinating cultural and scientific events in parks, gardens, and green open spaces;
3. Installing free educational equipment for the younger generations while protecting
and respecting the heritage and character of the avenue; 4. The project aims to rethink
the ecosystem of the Champs Elysée by designing permeable pavement on the sidewalks,
allowing water infiltration into retention basins, release the trees from their geometric
shapes in favour of a free crown and root system expansion, increase the vegetation on
the shrub level, and enrich the plantation in the gardens to increase the shaded areas and
improve the evaporation for the benefit of biodiversity. Lastly, the project aims to collect
data by installing sensors all along the avenue to monitor transportation flows, supply
and evacuation of rainwater, benefit the economy, and environmental comfort in the urban
ecosystem [31].

Unfortunately, Andrdssy Avenue’s green infrastructure’s visual-aesthetical values
are severely questioned due to the trees” health condition and the mixed, non-uniform
appearance both in taxon and age contexts. The mixture of young, aged, mature, or old
trees proves the constant efforts to maintain the allée on the one hand, but it may still
disturb the overall character for an extended period. The taxon diversity is also an essential
question, especially for a possible renewal program.

In climate change and global and urban warming, biodiversity in green infrastructure
may be vital for ecosystem provision and stability. In Alnarp, Sweden, in 2014, the First
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International Conference on Urban Tree Diversity offered a good understanding of the
urban tree diversity issue [32]. The conference paper stressed the importance of tree
diversity from socioeconomic status and cultural aspects too. Even the great variety
of urban land use forms offers possibilities for the enlargement of assortment. “Urban
ecosystem represents the most complex vegetative land cover, and multiple land uses of
any landscape.” [33]. As for taxon diversity in allées, the Morgenroth paper [32] notes that
“species diversity may also be necessary for urban ecosystem stability”, still “ ... increasing
tree species diversity does not guarantee improved ecosystem function.” For visual effects,
still, the allée of only a single even-aged species may offer a designed urban character, even
if the allée is a historical one. On the other hand, there are more possibilities to arrive at a
higher tree diversity even in urban allées. “Santa Monica, USA, developed its urban tree
diversity by planting single-species along individual streets, thus achieving diversity at the
city-level, while also strengthening local distinctiveness [32].

On the contrary, MacDonagh’s planting design idea is determined in the ecological
and aesthetic values of tree diversity when asks: “let’s have allées, avenues, boulevards,
and groves of richly diverse tree species in our cities that are complementary in shape,
form and colour.” [34].

In Andrassy Avenue, moderate tree taxon diversity is a necessity because of the cross-
sections variety. In the first section, we have to admit that due to the built-in urban system
and the subsequent installation of metro 1, the sycamore trees did not have much chance of
maintaining a healthy, beautiful crown. On the other hand, the two broad sections, Sections
2 and 3, may require different taxa to fit the large-scaled vue. The third section would be
possible to find a way for the promenade’s authentic reconstruction that fits into the urban
landscape and attracts city dwellers and tourists again. Beautifully renovated city villas on
both sides, the appearance of new features offering a tourist program also reinforces the
idea of an authentic renovation.

As proven in our allée and tree survey, the inner rows along the busy traffic lanes in
Sections 2 and 3 are, for the most part, in worthy condition owing to the direct environ-
mental burden. If the present traffic system and intensity remain, the inner rows might
have new, more tolerant taxon, as the chief landscape architect of Budapest Municipality
envisions. We doubt the visual, aesthetic value of such diversity in the case of Andrassy
Avenue. Our age’s sustainability and liveability concepts need contemporary technical and
urban planning solutions for urban ecological improvement and the decrement of urban
traffic in inner-city areas.

5. Conclusions

Looking back into Andrassy avenue’s one and a half-century-long history, we can ob-
serve all renewal and development projects used to support the urban traffic intensification.
However, the allée’s maintenance and renewal from time to time tried to keep pace with
the environmental quality problems posed by the avenue, which had gone from a former
promenade to a central urban road. Due to the severely damaged and polluted habitat
along Andrassy Avenue, the trees stand cannot compete with the urban environment’s
disadvantages. Finally, in the 21st century, parallel with the green and friendly city idea
and the liveability criteria, harmony and balance would be essential among the urban
functions [35]. The listed World Heritage site cannot be an urban motorway anymore. The
once glorious urban open space and its architecture and living heritage have more essential
values and public life’s opportunities for both the residents and tourist than driving, biking
or walking along the running, hectic urban traffic lines. The only possible way to work
out the renewal concept for the avenue might be resolving road traffic, reducing traffic
lanes, breaking speeds, and prioritising pedestrian and other environmentally friendly
transport. Time had arrived when such a brave decision should come. Here is Paris’s bold,
contemporary, and public-friendly plan as a possible example of city development and
heritage protection.

72



Sustainability 2021, 13, 4699

However, even if the urban habitat’s quality improves, the allée renewal requires a
careful search for suitable tree species. Pests and pathogens that appear year after year,
crossing countries very quickly, can cause a rapid collapse in plants. Fraxinus excelsior
species seemed to be the best tolerant species 30 years ago, and today these individuals
standing in urban allées dye out slowly. Could we take it for sure that the new plantation
with Celtis australis, which looks excellent today, will not have the same fate in a decade or
two?

Relying on the historical values, the appearance of the allée should be uniform, but
we are aware of the new, contemporary planting design principles. Monoculture is always
in great danger in urban planting, mainly because of pests’ more comfortable spread.
For all these reasons, an utterly uniform installation of more than 800 tree individuals is
not necessarily recommended. It is worthwhile to improve the diversity, first of all by
section-specific taxa, secondly by preserving some old witness trees, and depending on the
new open space structure and use intensity, probably among the inner and outside rows.

The present Budapest Municipality, helped by a chief landscape architect, is committed
to developing the city along with sustainable, liveable, and green principles and guidelines.
Among others, the restriction of car traffic, the comprehensive urban trees” and allées’
renewal program and the urban tree planting’s technical solutions as the Stockholm method,
the soil cells are at the forefront of urban landscape architecture development. For Andrassy
Avenue renewal, the municipality will launch an open competition for a complex renewal
where urban habitat improvement should be vital.

The present replacement works in the allées should be only temporary management
until the long-term developments begin. Based on the successful implementation, two ways
are possible at significantly different costs: forming the structural soil and the suspended
pavement method. Both methods support the optimal urban precipitation management
and the appropriate development in the subsurface media layer, enable the proper aeration,
and thus the plants” healthy root development. The primary habitat improvements cover
reducing urban traffic to give space for widening and demarcating spacious green lanes,
reducing trampling and compaction. For the new plantation, it is essential to add biological
formulations to help adaptation and healthy growing. Moreover, similarly to the German
historic garden conservation technologies applied in a changing climate environment,
urban climate and ecosystem data of exceptional urban living heritage would need per-
manent or at least regular digital control via sensor technologies of the tree stock, the soil
system and the urban temperature distribution. [36]

Sustainability and liveability concepts mentioned for Andrassy Avenue’s improve-
ment and allée renewal played a determining role in the three years-long research and
planning process to work out the new green vision for the capital. In 2019, the Budapest
Capital Municipality accepted the Budapest Green System’s Scientific Survey and Develop-
ment Concept, in 2021, the Budapest Green Infrastructure Development and Management
Plan (the so-called Dezs6 Rado Plan) [37].

The capital is committed to the value-preserving development of urban green infras-
tructure and modern construction technologies and maintenance methods. However, the
capital’s room for manoeuvre is limited in priority zones such as the World Heritage Site
and its buffer zone, such as the City Park. These developments have been routinely brought
under the authority of the government, and negotiations are tough. It is also a problem
that there is still the lack of a management plan to preserve the whole cityscape, which
would include strict rules on the impact assessment of projects in World Heritage sites.

We, dedicated landscape architects, are confident that urban communities and society
will act more and more decisively for green spaces that improve urban life quality. If
nothing else, but the covid epidemic has shown how vital everyday open space recreation is.

Civil societies certainly raise awareness of the importance of living heritage, green
areas and liveable, residential, and environment-friendly open spaces. The most relevant
socio-ecological surveys in open space use concluded that Budapest’s residents love green
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places and enjoy nature. The renewed Andrassy Avenue is also likely to win lovers of
urban open spaces while looking for community programs in pedestrian zones (Figure 17).

Figure 17. Functions, regular and occasional public use in Andrassy Avenue. (sources: https:
/ /timelord.blog.hu/2011/09/15/az_andrassy_ut_az_autosvilag_elott (accessed on 18 October 2020);
https:/ /antikterkep.hu/budapest-andrassy-ut-opera-fenykep-1900 (accessed on 18 October 2020)).
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Appendix A
EU conform method developed by MFE:
Values A
5: “visibly developed root system, optimal place of production, intact root collar”;
4: “root development slightly inhibited, place of production acceptable, root neck not
damaged”;

74



Sustainability 2021, 13, 4699

3: “minor wound rot on the roots/small defective site”;

2: “strong surface damage, significantly unfavourable place of production”;
1: “at least 50% damage to roots, poor place of production”;
0; “dead root system, empty tree place”

Values B

5;”intact”;

4;”small damage (some superficial wounds)”;

3,”clear damage (surface wound, rot sites)”;

2;”severe damage (more multiple large wounds, deep pitting)”;
1,”advancerd damage, dead rotten strain (statically weakened, does not replenish nutri-
ents”;

0;” empty tree place”

Values C

5;”intact, max. 10% foliage loss”;

4;” foliage loss 11-25%";

3,”significant foliage loss 26-50%";

2;”severe crown damage, more than 50%";

1;,”dead crown, total foliage loss”;

0;” empty tree place”

Values D

5; “excellent”;

4; “it can reach maximum age by intervening”;

3; “to be replaced before maximum age”;

2; “to be replaced in 10 years”;

1; “to be replaced urgently”;

0;” empty tree place”

Values E

5;”optimal”;

4:;”small deficit”;

3;”medium deficit”;

2;”significant deficit”;

1,"neglected”;

0;”empty tree place”
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Abstract: The article attempts to determine the effect of perceived flood risk, based on identified
flood hazard zones, on the level of activity in the market of land property designated for housing
developments in the historical town of Sandomierz, Poland. The study employed graphical, analytical,
quantitative methods, and spatial analyses with GIS tools. The proposed methodology, involving
spatial interpolation of the phenomenon (Kernel Density Estimation (KDE) and Inverse Distance
Weighting (IDW)) and an expert opinion survey, facilitates the assessment of the market activity in
towns where transactions are scarce. Trade in property is lower in areas at risk of flooding than for the
remaining parts of the town. The potential flood hazard zone affects both the activity of the property
market and the average prices of land. The study demonstrated that both a flood and flood risk affect
the levels of market activity and the prices of residential land. However, this impact differs at various
times and locations and is greater immediately after a flood. Properties located in the most attractive
location within an area are characterised by a greater sensitivity to this risk.

Keywords: flood risk zone; flood risk maps; housing development zone; GIS tools; sustainable
development

1. Introduction

One of the goals of sustainable development is to provide better and safer living conditions for
inhabitants. For many years, among many threats, flooding has been an extreme and unpredictable
phenomenon [1]. However, with the advent of expensive forms of permanent land development,
this dangerous element became to be recognised in economic terms, the losses it causes included [2].
The losses were the reason for searching for methods to estimate the probability of the occurrence of a
flood, or the scale of the hazard it entails [3,4]. In many countries, measures have been taken to force
relevant authorities to determine flood hazard areas through such means as flood hazard maps [5-7].
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This policy, which involves the determination of the location of hazards and demarcation of restricted
use areas, is aimed at highlighting the potential risk based on historical information of flood events.
This phenomenon may be referred to as ‘information pressure’. A multiplied and direct transfer of
information may affect the awareness of various social groups [8]. The information pressure may be
directed so that the individual’s awareness changes through education and promotion of attitudes
related to flood protection. Undoubtedly, information on flood hazard also shapes the awareness of
businesses operating in the property market [9].

Floods are one of the most common natural disasters in the world [10]. The global frequency and
severity of natural disasters have increased over the past several decades; the trend is expected to
continue [11]. Flood hazard can be considered as the most serious threat. It is, however, possible to
determine the scale of flood risk, which depends on the following factors: the location, hydrological
conditions, meteorological conditions, topography, and past flood types [12]. A spatial economic
assessment of the environmental flood risk is important because of decision-making regarding public
and private projects building infrastructure to reduce the negative impact of high water [11,13].

At the European Union level, measures have been taken to prepare the Member States for
controlling flood disasters. On 26 November 2007, Directive 2007/60/EC of the European Parliament
and Council on the assessment and management of flood risks, commonly referred to as the Floods
Directive, entered into force [14,15]. Based on the Floods Directive 2007/60/EC, each member of the
European Union should design flood hazard maps using different probabilities of flooding. This
would make the information more obvious to the local authorities and understandable to the public,
providing valuable spatial information regarding the degree of flood hazard [16,17].

The methodology for mapping flood hazard in Poland was set out in the regulation of 21 December
2012, on the preparation of flood hazard maps and flood risk maps, which implements the requirements
of the Floods Directive. Flood hazard maps show the spatial range of floods, the water depth, and,
where possible, the rate of water flow [18]. Flood hazard maps contain three scenarios of the range of
flood. These maps show the spatial range of floodwater with three classes of probability: ten-year flood
(Q10%, high probability), hundred-year flood (Q1%, medium probability), and five-hundred-year
flood (Q0.2%, low probability). For example, a 100-year floodplain is an area where a flood has a 1%
chance of occurring in any given year [19].

Moreover, in areas with flood protection infrastructure, zones at risk of being flooded in the event
of a breach of a flood embankment, water overflow over the embankment crest, or damage to or
destruction of damming structures have been designated [20]. Porter and Demeritt [14] report that
maps are instruments not only for defining and communicating flood risks, but also for regulating
them and for rationalizing the inevitable limits and failures of those controls. The purpose of flood
maps is more than just providing information with which to assess and thereby reduce the probability
and repercussions of flooding.

The common assumption of these policies is that the publication of geographic locations of hazards
should increase people’s risk perception (perceived personal risk) so that they will take preventive
measures to avoid risks. In the residential housing market, this means that residential properties in
risk-prone areas would be less desirable and thus have lower values than equivalent units located
elsewhere [21].

Many researchers investigated the flood hazard impact on house prices [21-25]. Zhang investigated
heterogeneity in the flood hazard impact on the full conditional distribution of prices and found
that the flood hazard impact on house prices varied across the conditional distribution of house
prices. On the other hand, conditional lower-priced houses are more prone to be affected by flood risk.
The price discount shows the owner’s willingness to pay to reduce the cost of flooding, which means
the difference between the market value of a house located within a floodplain and the house located
outside a floodplain [19]. Harrison et al. [25] examined the effect of flood risk on the value of houses
in Florida. The results showed that the location within the floodplain lowers the value of a house.
Similarly, according to Atreya et al. [22], prices of houses in Georgia (United States) located within a
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100-year floodplain fell significantly after a major flood. Still, the effect disappeared between four and
nine years after the flood. Flood risk trends can disappear over time, particularly when flooding events
are infrequent [9]. Beltran et al. [26] proposed similar conclusions. They noted that an immediate cut in
property prices after flooding did not herald a permanent reduction. They employed the repeat-sales
model, which investigates the sale price of properties sold multiple times.

Rajapaksa et al. [10] investigated the effects floods had on values of properties following a flood
event in Brisbane, Australia. It was the first analysis of the effect a flood risk map publication had on a
property market. The impact was then compared to the effect of an actual flood event on the market.
It caused a significant decrease in property prices in the flood zone. Rajapaksa et al. [10] estimated
the effect of temporal variations in flooding on property values. The results indicated that property
values in affluent suburbs recovered faster than in poorer areas. This research also highlighted the
importance of suburb characteristics for property values and the pace of recovery of property values
after a flood event. Atreya and Czajkowski [27] assessed the flood risk in Galveston County, Texas,
United States. Their results showed that properties located in high-risk flood areas command a price
premium, compared with those located elsewhere. They found that housing market properties located
in the highest-risk flood area, up to almost 400 metres from the nearest coastline, actually offered a
price premium.

Most studies found that flooding and floodplain locations had a negative impact on residential
properties [28]. The findings are inconsistent, but most studies suggest that natural hazards, such as
flood events, have a negative effect [19,29], while others suggest no effect [30]. The occurrence of flood
hazard areas also affects the level of activity of the property market and the behaviour in the property
market—whether a developer’s, seller’s, or buyer’s. Eves and Wilkinson [31] approached the issue
of flood impact on residential property markets by analysing the short-term behaviour of residential
property market participants immediately after a flood event. This was achieved by assessing the
change in the number of residential properties listed for sale or rent immediately before a major
flood event and for 12 months following that event. Akbar et al. [32] also analysed property market
activity before and after a flood. This study focused on identifying market vulnerability by comparing
segments of the property market, that is, the number of total house (TH) sales (old and new houses),
new house and land (HL) package sales, and land only (LO) sales before and after the 2011 floods.
They demonstrated a lower level of the activity of the residential property market in areas that were
flooded. The study was conducted immediately after the flood.

The objective of this paper is to determine the impact of perceived flood hazard (based on
delineated flood risk zones) on the activity of the residential land market in Sandomierz. The authors
determine the extent to which the awareness of flood risk areas shapes the residential property
market and prices in the entire town. To this end, they developed a methodology to investigate
this phenomenon in towns where the number of transactions is relatively small. The analysis was
based on geoprocessing. It yielded thematic maps of the activity of the property market in the town.
Neither literature nor practical guides propose this approach to space assessment, especially regarding
Polish urban areas.

2. Materials and Methods

2.1. Study Area

Sandomierz is one of the oldest, and, historically, most important Polish towns located on the
Vistula River (Figure 1). It’s stretched between 50°38’33” N and 50°43’27” N and 21°41’56” E and
21°47/19” E. The total area of the town is 28.69 km?, and the number of inhabitants is 24,600. The town
is famous for its rich traditions and culture. The Vistula River divides the town in two: the northern
part (on the left bank) is located on the Kielce-Sandomierz Upland, and the southern side (on the
right bank) is situated in the area of the Sandomierz Valley. Each differs from the other in its nature
and functions. The right bank part is of industrial character with single- and multi-family buildings.
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It has a glass factory, a manufacturer of fodder concentrates, and numerous warehouses and storages.
The left bank part of Sandomierz has a historical, residential, and administrative services character.
It has the majority of the town’s multi-family buildings. Single-family houses are located in peripheral
districts and also in enclaves between blocks of flats. Only the public utility, a dairy, and a farmer’s
market are situated in the areas at the foot of a slope.
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Figure 1. Poland within Europe and the location of Sandomierz, EPSG 2180.

The balance of areas with different functional and spatial use types in the town of Sandomierz
indicates that 30% of the land is built-up areas. Approximately 50% of the surface area of this zone
include housing developments, 25% is industrial, warehouse, and production facilities, and 15% is
public service areas with housing and administration developments. In regard to the areas with
developments, approximately 80% of them are single-family houses, and 20% of them are multi-family
buildings. In 2010, the town was hit by a great flood called the Millennium Flood. It covered its entire
southern part. Areas marked as floodplains were inundated.

2.2. Research Methodology

The article shows the integrated results. The historical-statistical method, as well as the GIS spatial
analysis (graphical and analytical) of hydrological risk maps, were used to analyse the real estate market
in Sandomierz. The hedonic pricing price analysis, which is a widely used method to estimate the
indirect flood risks [10], requires a very large sample of transactions in land properties. It is impossible
to carry out such an analysis for smaller areas. The research on the town of Sandomierz was thus based
on spatial analyses using GIS methods and technology, including Kernel Density Estimation (KDE),
Inverse Distance Weighting (IDW), quantitative methods, and hierarchical linear modelling (HLM).
Kernel Density Estimation (KDE) is a widely-used nonparametric method for density estimation.
According to Cellmer et al. [33], the results of a spatial analysis of market processes, with their specific
spatial intensity, are crucial for understanding the conditions of local property markets. They can
be presented on a map with such information as the activity of the market expressed as a number
of transactions. Kernel estimation can be used to determine the density. It facilitates taking spatial
resolution into account. Both the Inverse Distance Weighting method and kriging are widely applied
in spatial variation analyses of market pricing. Morillo et al. [34] noted that while both interpolators
produced similar results, IDW turned out to be better at predicting variation in “unit prices”.
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Hierarchical linear modelling (HLM) is a particular regression model designed to consider a
hierarchical or nested structure of data. HLM is also known as the multi-level model, the linear
mixed-effects model, or the covariance components model [35,36]. From a conceptual perspective,
the hierarchical linear model (HLM) is a set of simultaneous equations describing dependent variables
on consecutive levels of the hierarchy, which can be expressed as follows for a two-tier model [37,38]:

Yij = Poj + B1jXij + & 2
Boj = yoo +yoZ; + toj, Prj = y10 + ynZ;j+ i @
€ij ~ N(O, ag), uoj ~ N(O' Gﬁo)f tj ~ N(O' ‘751) ®

or, after substitution and rearrangement, as follows:
Yij = yoo +710Xij + yo1Zj + y11ZiXij +u1jXij + uoj + & 4

where yq is the global mean, y19, Y01, 711 is the regression coefficient, X;; is the value of an
individual-tier variable X for the i object from the j" group, Z j is the value of a group-tier variable Z
for the j”’ group, and expression Y;; = Yo + 710Xij + Y01Z; + y11Z;Xij is the intercept of the equation,
while expression u1;X;; + uoj + ¢ is the random component.

Parameters of the model are estimated with the Maximum Likelihood Estimation method or
optionally with the RML method (Restricted Maximum Likelihood). Parameter significance vy is
assessed with the Wald chi-square test or the likelihood-ratio test [39]. Details of the methods for
estimating and testing mixed models are available in the literature (such as [37,39]).

The study was divided into the following stages. At Stage 1, based on flood hazard maps,
the graphical and analytical method was used to identify areas with a specific probability of flood
occurrence. Here, floodplains with different return periods were delineated (high—ten-year flood,
Q10%; medium—hundred-year flood, Q1%; and low—five-hundred-year flood, Q0.2%) and areas
at risk of being flooded in the event of a breach of flood embankments with a probability of Q1%
were pinpointed.

At Stage 2, the level of activity of the residential land market in the area of the town of Sandomierz
was determined. The analysis was based on transactions recorded in the local land property market
from 2009 to 2019. Kernel Density Estimation was applied to assess the activity of the property market,
expressed as the number of transactions in spatial terms. Kernel Density Estimation, devised for
estimating a smooth empirical probability function [40], is now a commonly applied spatial analysis
technique to transform a geographically distributed set of points into a density surface in a GIS
environment [41,42].

The authors decided that the spatial density of transactions should be considered only for the
part of the town with low-rise residential buildings. The spatial distribution of low-rise residential
buildings was determined with an urban planning document, Zoning Conditions and Directions for
the Town of Sandomierz (Resolution of the Town Council No. XXII/236/2012, as amended) (Figure 2).
The authors delineated potential low-intensity residential areas.

A map of unit prices of land property designated for housing developments was compiled with
the Inverse Distance Weighting (IDW) method. It is one of the most frequently used deterministic
models in spatial interpolation. Its general idea is based on the assumption that the attribute value of
an unsampled point is a weighted average of known values in its neighbourhood [43]. This involves
the process of assigning values to unknown points using values from a scattered set of known points.
The value at the unknown point is a weighted sum of the values of N known points [44].

Stage 3 was to assess the impact of flood hazard zones on the activity of the property market in the
town. The first step involved the delineation of uniform town zones in Sandomierz (categories A, B,
and C) with an expert opinion survey. The next investigated aspect was the attitude of potential buyers.
The authors looked into the level of interest in the area free from flood risk and parts of the town at risk
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of flooding. An indirect index of the number of issued building permits was employed. The selection
of locations of residential projects is the primary gauge of the attitude of market participants.
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Stage 2. Determination of the L transactions
activity of the land market Map of unit prices of
L properties ==
~_ N
Stage 3. Assessmentof the Expert
impactof flood hazard zones — Xpe — Delineation of uniform — Quantitative analysis
on the activity of the 05117;1:5“ areas (category A, B, and C) of the categories
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Stage 4. Assessment of Spatial distribution of building permits
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SN N
Interpretation of obtained results
Figure 2. Research methodology diagram.
3. Results

3.1. Stage 1: Identification and Location of Flood Hazard Areas in the Town of Sandomierz

Flood maps are indispensable sources of information about hazards, vulnerabilities, and risks in a
particular area [45]. Flood hazard maps include crucial information for flood management, such as
flood extent, water levels, and flow velocity, that provide the basis for flood risk management plans [16].
The present study determined the spatial range of the flood based on flood risk maps compiled
by the National Water Management Authority. The town of Sandomierz was represented on four
sheets of 1:10,000 flood hazard maps with markings, as in Figure 3 (M-34-44-C-d-4, M-34-44-D-c-3,
M-34-56-A-b-2, M-34-56-B-a-1). Flood hazard areas with the probabilities of Q10%, Q1%, and Q0.2%
have the same surface area for the town of Sandomierz (Figure 3).

3.2. Stage 2: The Level of Activity in the Market of Land Property Designated for Low-Rise Housing
Development in the Town of Sandomierz

The analysis of trade in undeveloped land properties designated for low-rise housing development
in Sandomierz was based on materials originating from the Register of Property Prices and Values,
provided by the County Office in Sandomierz. The data set included 474 market transactions concluded
between 1 January 2006 and 31 December 2019, covering an area of 86.92 ha. A total of 647 plots were
sold, with transactions concerning properties comprising from 1 to 11 plots. Most of the transactions
concerned properties designated for low-rise housing developments. A total of 339 transactions were
included in the analysis. The unit prices of properties designated for low-rise housing development
ranged from 0.24 PLN (0.06 USD)/m? to 504.41 PLN (132.51 USD)/m2. An average surface area per
transaction was 0.1997 ha, while the average unit price during the analysed period was 52.58 PLN
(13.81 USD)/m2. Most of the sale contracts were executed in the northern, historical part of the town.
The smallest number of transactions, 14%, were done in the southern part of the town at risk of flooding.
Natural persons made up 99% of the buyers of such properties. The highest density of transactions
(the number of transactions per km?) was found in the northern part of the town and reached the level
of 60 transactions per km?.
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Figure 3. (a) The flood hazard map sheets for the area of Sandomierz. (b) Flood hazard areas in
Sandomierz; (c) visual presentation of hazard areas in the town, purple areas are total destruction
of the flood embankment areas, red areas are flood hazard areas. Source: our work is based on
http://mapy.isok.gov.pl/imap/, which is a water data portal publishing flood hazard maps and flood
risk maps.

The activity of the market in the investigated intervals (2006-2010, 2010-2014, and 2015-2019)
was the highest in the northern part of the town free of flood risk. It was the lowest in the southern
part where hazard was identified (Figure 4). Using the transaction data and the Inverse Distance
Weighting method, the authors created a map forecasting the unit prices of land properties designated
for low-rise housing developments.
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Figure 4. A map of activity in the land property market (the number of transactions per km?) in the
town of Sandomierz (a) from 2006 to 2019; (b) from 2006 to 2010; (c) from 2011 to 2014; (d) from 2015

to 2019.

The lowest property prices were noted in the southern part of Sandomierz (the district on the right
bank) and at the northern edges of the town, at a considerable distance from the centre. The highest
prices of land properties were noted in the central part of the town, and they reached up to around
PLN 300 (USD 80) per 1 m?. The spatial distribution of the prices was similar for each period, but their
values were particularly stable in the southwestern part of the town (Figure 5).
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Figure 5. (a) The distribution of land properties designated for housing developments, sold from 2006
to 2019; (b) a map forecasting unit prices of land properties designated for housing developments from
2006 to 2019, estimated with the IDW method; (c) forecast of unit prices based on prices from 2006 to
2010; (d) from 2011 to 2014; (e) from 2016 to 2019.

3.3. Stage 3: Assessment of the Effect of Flood Hazard Areas on the Activity of the Land Property Market,
and on Prices

The spatial variability of the market activity is primarily related to socio-economic factors affecting
the quality of life, income, or the condition of the local economy. In local markets, spatial variability
is caused by such local factors as spatial and planning determinants as well as localisation aspects
associated with the temporary trends, preferences, safety, and the image of a particular estate or
district [46]. As Usman et al. [47] noted, a single method for segmenting a property market into
submarkets that are internally homogeneous and heterogeneous among the submarkets is yet to be
proposed and generally accepted. The property market is generally subdivided into two classes.
They are segmentation-based on a priori knowledge of the submarkets and data-driven submarket
classification. This recognised and popular research approach can be found, for example, in [48-50].

Given the spatial variability in particular parts (districts) of Sandomierz, the areas were classified
based on the results of a field survey among local experts, and spatial data. Real estate surveyors and
real estate brokers were accepted as experts to assess the homogeneous features of particular areas of
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Sandomierz. Only those experts who had at least five years of professional experience in real estate in
Sandomierz were invited to participate. Five experts conforming to these requirements were found.
The experts were shown the market activity and price forecast maps (Stage 2) as auxiliary materials for
delineating categories of areas. Each of the interviewees was given a town map to mark categories of
areas and characterise them. The survey divided the town into three categories of areas (Zones A, B,
and C) with land property designated for low-rise residential buildings:

1. Very favourable—areas most frequently formed through the intensification (compacting) of the
existing housing estates (Zone A)

2. Favourable—most commonly formed from rural settlement units (Zone B)

3. Moderate—including areas less favourable due to the neighbourhood, restricted access to services,
etc. (Zone Q).

The authors then determined the market activity in the categories of areas (Figures 6 and 7) and
delineated submarket categories based on spatial data. The subdivision into the three zones was
based on three main criteria: development intensity, distance to the Vistula, and mean unit transaction
prices. To determine the classification, we produced raster spatial distribution maps for the criteria.
The development intensity map was drawn using the Kernel Density Estimation method (KDE), taking
into account the total building area. The mean unit price map was developed with Inverse Distance
Weighting (IDW). The problem with simultaneous presentation of the criteria was different units and
orders of magnitude. The values, therefore, were standardised for the analysis. The spatial distribution
of the standardised values for the criteria is shown in Figure 6.
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Figure 6. Spatial distribution maps for standardised values of the criteria for delineating market zones:
(a) development intensity, (b) distance to the Vistula River, and (c¢) mean unit prices.
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Figure 7. Delineation of market zones: (a) the spatial distribution of the mean standardised value,
(b) raster reclassification results, (c) the final boundaries of the market zones.
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The mean standardised value of the criteria was used to identify boundaries between the zones
(Figure 7). The zone boundaries were approximated using the results of the final raster reclassification.
The results of both the methods were consistent, so they were used to determine the final boundaries
between property market zones. The analysis was carried out separately for the parts exposed to
flood hazard. To remove the influence of the differences in size of the area categories, the index of
transaction density (a measure assigning transactions to areas) was employed. The transaction density
(GT) index was proposed as the number of transactions concluded in a time unit per km?, according to
the following formula (5):
LT
P
where LT is the number of transactions, and P is the area in km?2.
Areas the experts believed to be the most valuable (Zone A) were located in parts of the town
free from the risk of flooding. Real property in this category was the most expensive in the town with
average levels of 114.36 PLN (30.04 USD), 123.25 PLN (32.38 USD), and 156.32 PLN (41.07 USD) per
m? in the intervals of 2006-2010, 2011-2014, and 2015-2019, respectively. The market activity was
relatively constant in this category, at about 25 transactions per km?. This group takes up 24% of all
transactions on the market (Figure 8).
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Figure 8. (a) Study area with categories of areas overlaid; (b) the activity of the market of residential
land property for Zones A, B, and C; on the Y-axis, the value of the density index for areas in Zones A,
B, and C. The diagrams juxtapose areas with flood hazard and areas without flood hazard.

The highest turnover was identified in Zone B with favourable conditions; 51% of transactions
were done here. The average price in the area was 64.51 PLN (16.95 USD), 65.04 PLN (17.09 USD),
and 76.28 PLN (20.04 USD) for respective intervals. There was a distinctive difference in prices for
land situated in flood hazard zones versus outside of them; the largest was from 2006 to 2010, with the
mean price of risk-free land being 87% higher. From 2011 to 2014, it was 62% higher, while from 2015
to 2019, it was 53% higher (Figure 9). A drop in market activity concerning areas at risk of flooding
after 2010, when the Millennium Flood occurred, is apparent.
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Figure 9. Average prices of land property designated for residential buildings in Zones A, B, and C.

Real property in Zone C comprised 26% of all transactions on the market and exhibited a significant
price variation for areas at risk of flooding and those free of risk. The difference was 72% to 85%.
The authors note that the market activity in this category was similar for areas with and without the
risk in two periods: from 2006 to 2009, and from 2014 to 2019. The activity clearly increased in risk-free
areas in the period from 2010 to 2014. This may be related to the flood of 2010. Land in this area
exhibited the lowest mean price, which was 34.33 PLN (9.02 USD), 36.00 PLN, and 30.94 PLN for the
intervals, respectively.

The authors attempted to determine the impact of flood risk on property prices using statistical
methods. To this end, they employed a particular model of regression, Hierarchical Linear Model
(HLM). Zone A is free of flood risk. Zones B and C are at risk. Therefore, the study disregarded
transactions in Zone A. The employed model had two levels with a grouping variable determining the
assignment to the individual zone (B or C). Explanatory variables were transaction date, flood risk,
utilities, area, and location qualities. It was assumed that random effects would affect the intercept and
flood risk in the HLM. Results of the HLM estimation are presented in Tables 1 and 2.

Table 1. HLM estimation results with fixed effects for the intercept and flood risk.

Variable Effect Standard Error t-Value
Date 0.098 0.047 2.116

Utilities 1.050 1.913 0.549
Area -0.774 2.226 —0.348

Location 2.683 3.315 0.809

Table 2. HLM estimation results with random effects for the intercept and flood risk.

Variable Zone B Zone C Variance Standard Deviation
Intercept 77.267 52.957 4540.80 67.385
Risk -10.338 5.136 90.380 9.507
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Fixed effects turned out to be insignificant with random effects being of key importance.
The authors conducted a likelihood-ratio test for the likelihood functions for a classic multiple
regression model and the HLM to investigate the significance of random effects. The difference
between the likelihood function logarithms was —2.978. Assuming that the likelihood ratio conforms
to the chi-square distribution ()(%), the authors found random effects to be significant at the level of
significance of p = 0.05. The intercept for Zone B was 77.27 and for Zone C, 52.96. This confirms
the proposition that property in Zone B commanded a premium compared to property in Zone C.
The random effect representing the risk of flood was —10.34 for Zone B. This means that a risk of flood
reduces the unit price by this amount (in PLN).

3.4. Stage 4: Buyers’ Attitude in the Time of Flood Information Pressure

An increasing number of studies shows that private buyers could probably take into consideration
material risk when making investment decisions, leading to reduced capital in high-risk areas [51-54].
In their search for safe capital allocation possibilities, potential project owners assess the growth
potential, risk levels, and market transparency related to it. Project owners should also evaluate the
profitability of their projects by determining the profitability index (rate of return), taking into account
all project costs, including (urban) planning fees or betterment levies for technical infrastructure [55],
as well as tax on property function change, such as a conversion from agricultural to building parcel [56].
The present study looked into the willingness of buyers to invest in various locations in the town.
The analysis focused on land designated for low-rise residential developments. The input data for this
stage was the number and distribution of building permits in the area. This analysis focused on the
period of 2016 to 2019. The data were acquired from the Chief Construction Supervision Authority of
Poland. The authors reviewed the information and kept those permits that applied to the delineated
part of the town (Figure 10). They were then classified as Category I or II.

rcels wi iication - Category | -
I parcels with application S :NC 1o wih applcat - Category Il
Building permits in the city Building permits for a separate Building permits
part of the city of categories I and II

Figure 10. Building permits—spatial distribution on the left and right bank of the Vistula; Category
I—construction or alteration of a residential building; Category II—improvement of residential
developments, construction and upgrade of services such as water supply, sewerage system, gas, etc.

The authors determined the density of these projects in the town. The division of permits into two
categories represents two groups of project owners in the market. The first one consisted mainly of
natural persons seeking to build or purchase single-family houses. In Polish towns, it is most commonly
the future owners who build low-rise residential buildings. The other group were stakeholders that
provide services, such institutions as the municipality, gasworks, power supplier, and so forth.
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The largest number of building permits was issued for properties situated in the risk-free zone
(Figure 11). It was true for both the construction of low-rise residential buildings and services.
The smallest number of permits was issued for the part of the town at risk of flooding. Surprisingly,
a relatively large number of building permits for services was issued for the southwestern part of the
town. This fact could be indicative of a local government scheme to stimulate the development of the
area [57] and a future increase in market activity there [58]; and [59]. The investigated area exhibited a
link between the transaction density index and the number of low-rise residential building permits.
More permits were issued for areas with higher prices.
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Figure 11. Building permits in Categories I and Il—a density map.

4. Discussion

Urban structures shaped by historical factors face various challenges, including natural ones
such as floods. The appreciation of the threats is evident in the way property markets operate,
among other things. Basic property market data, such as the number of transactions and their spatial
distribution, market prices, and attitudes of market participants, can be used to determine the property
market activity. Historical market activity levels were determined with transaction volume and price
data [32]. Market growth was inferred from participant attitudes. The market activity and residential
property prices were lower in areas with flood risk than in areas free of risk. The authors are aware
that property prices are affected by numerous factors [60,61], not only location or natural disasters.
The results are consistent with the research by Rabassa and Zoloa [29], Samarasinghe and Sharp [62],
and Bin and Landry [9]. They were convinced about the significant price discounting for properties
in flood-prone areas. However, the findings vary due to the use of different methodologies and the
nature of impacts [63], and discounted property values vary according to the country, location, and the
type of analysed property.

Areas marked as Zone C exhibited an unambiguous and lasting price change. It reached over 72%
for areas free of flood risk and those burdened with flood risk. Areas marked as Zone B also had a
price difference, but it was not as spectacular as in Zone C. This was confirmed by Akbar et al. [32]
who claim that there is potential for longer-term impacts of floods on housing markets, as residents
reassess flood risks and the personal and economic disruption that they cause. It is not insignificant to
note that Sandomierz is built up only to approximately 30%, and therefore no significant problems
are encountered with finding land properties designated for residential purposes within its area.
Our findings are not consistent with the research by Rajapaksa et al. [10], who demonstrated that the
buy-to-sell period is shorter in affluent suburbs than in poorer ones.
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The study shows that property prices decreased after the 2010 flood in areas at risk of flooding
in Zone C. Many authors suggest that the price response is stronger immediately after a flood in the
area [9,10,22,64,65]. According to Jung [66], results of analyses indicated that the impact of natural
disasters on property prices could vary in time. This influences the sustainable development of areas
affected by this phenomenon. The Millennium Flood of 2010 affected the market activity in the town.
The property market in the northern part of the town, which is free from flood risk, was much more
active, especially after the flood. The transaction density was considered very high for some locations.
Local governments should make an effort to promote these areas and reduce the impact of the risk on
the market to minimise the duration of the negative influence of disasters on the residential property
market. Examples of such successful attempts can be found in Europe [2] and around the world [58].
The analysis has demonstrated that the promotion of buildable areas and stimulation of the land market
through the construction of service networks has been implemented in a part of the southwestern
district of the town. The authors confirm that flood risk maps are an irreplaceable tool for identifying
areas and the potential level of impact of flooding on various elements distributed in the territory [67].
This information helps to analyse and make decisions related to flood risk management and planning,
and also helps market participants to determine the risk of a project.

5. Conclusions

The occurrence of flood risk areas affects sustainable development of the town Sandomierz,
because it influences, for example, residential land market activity. The impact varies by location:
Zones B and C (with flood risk) exhibited lower transaction activity and property prices. The trade in
these zones did not stop immediately after the flood when land prices were the lowest. The market
activity and prices in this area changed over time. However, they did not reach the level for comparable
areas that are not at flood risk. The study demonstrated that both a flood and a flood risk affect the
levels of activity and the prices of residential land. However, this impact differs at various times and
locations and is greater immediately after a flood.

The analyses have confirmed that the awareness of the risk of flood is great in the town of
Sandomierz, and affects the level of market activity and the level of prices. The proposed methodology,
involving spatial interpolation of the phenomenon (KDE and IDW) and an expert opinion survey,
facilitates the assessment of the market activity in towns where transactions are scarce. Moreover, it is
rather simple to apply, and very cost-effective (economically justifiable). An in-depth investigation
with ArcGIS reveals the variability in market activity. Such studies help investors understand market
patterns both regarding leasing and investment projects. This knowledge can be applied in urban
planning to affect urban development policies, and in the sustainable management of natural disasters
and urban resilience.

Author Contributions: Conceptualization, M.D. and B.P.; methodology, M.D.; software, M.D.; validation, M.D.,
B.P. and S.B.; formal analysis, M.D.; investigation, M.D., R.C.; resources, M.D. and B.P.; data curation, M.D;
writing—original draft preparation, M.D. and B.P,; writing—review and editing, B.P,, M.D., AK,, KK.-B., A.T;
visualization, M.D., R.C.; supervision, B.P.; project administration, S.B.; funding acquisition, B.P. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was funded by the Ministry of Science and Higher Education for the University of
Agriculture in Krakéw for 2020; Civil engineering and transport 030008-D018/KGPiAK/2020.

Acknowledgments: The authors would like to thank the anonymous reviewers for their thorough work with the
manuscript and for providing constructive and insightful comments on this paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Echendu, A.J. The impact of flooding on Nigeria’s sustainable development goals (SDGs). Ecosyst. Health Sustain.
2020, 6, 1-13. [CrossRef]

91



Sustainability 2020, 12, 10098

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Jonkman, S.N.; Bo¢karjova, M.; Kok, M.; Bernardini, P. Integrated hydrodynamic and economic modelling of
flood damage in the Netherlands. Ecol. Econ. 2008, 66, 77-90. [CrossRef]

Smith, M.J. Sustainable development goals: Genuine global change requires genuine measures of efficacy.
J. Maps. 2020, 16, 1-4. [CrossRef]

Merz, A.; Kreibich, H.; Thieken, A.; Schmidtke, R. Estimation uncertainty of direct monetary flood damage
to buildings. Nat. Hazards Earth Syst. Sci. 2004, 4, 153-163. [CrossRef]

Dottori, E; Salamon, P; Bianchi, A.; Alfieri, L.; Hirpa, EA.; Feyen, L. Development and evaluation of a
framework for global flood hazard mapping. Adv. Water Resour. 2016, 94, 87-102. [CrossRef]

Alfieri, L.; Salamon, P; Bianchi, A.; Neal, J.; Bates, P.; Feyen, L. Advances in pan-European flood hazard
mapping. Hydrol. Process. 2014, 28, 4067—-4077. [CrossRef]

Pappenberger, F.; Dutra, E.; Wetterhall, F.; Cloke, H.L. Deriving global flood hazard maps of fluvial floods
through a physical model cascade. Hydrol. Earth Syst. Sci. 2012, 16, 4143-4156. [CrossRef]

Jongman, B.; Hochrainer-Stigler, S.; Feyen, L.; Aerts, ].C.; Mechler, R.; Botzen, W.J.; Bouwer, L.M.; Pflug, G.;
Rojas, R.; Ward, PJ. Increasing stress on disaster-risk finance due to large floods. Nat. Clim. Chang. 2014, 4,
264-268. [CrossRef]

Bin, O.; Landry, C.E. Changes in implicit flood risk premiums. empirical evidence from the housing market.
J. Environ. Econ. Manag. 2013, 65, 361-376. [CrossRef]

Rajapaksa, D.; Wilson, C.; Shunsuke, M.; Hoang, V.; Lee, B. Flood risk information, actual floods and property
values: A quasi-experimental analysis. Econ. Rec. 2016, 92, 52—-67. [CrossRef]

Daniel, V.E.; Florax, R.J.; Rietveld, P. Flooding risk and housing value: An economic assessment of
environmental hazard. Ecol. Econ. 2009, 69, 355-365. [CrossRef]

Ji, Z.; Li, N; Xie, W.; Wu, J.; Zhou, Y. Comprehensive assessment of flood risk using the classification and
regression three method. Stoch. Environ. Res. Risk Assess. 2013, 27, 1815-1828. [CrossRef]

Halama, A. Zréwnowazony rozwdj matych miast w aspekcie zagrozenia powodziowego (Sustainable
development of small towns in the aspect of flooding). Acta Univ. Lodz. Folia Geogr. Socio-Oecon. 2013, 15,
255-269.

Porter, J.; Demeritt, D. Flood-risk management, mapping, and planning: The institutional politics of decision
support in England. Environ. Plan. A 2012, 44, 2359-2378. [CrossRef]

Kurczynski, Z. Mapy zagrozenia powodziowego i katalogéw powodziowych, a Dyrektywa Powodziowa (Flood
hazard maps and flood catalogs, according to the Floods Directive). Arch. Fotogram. Kartogr. I Teledetekcji 2012,
23,209-217.

Yannopoulos, S.; Eleftheriadou, E.; Mpouri, S.; Io, G. Implementing the requirements of the European
flood directive: The Case of ungauged and poorly gauged watersheds. Environ. Process. 2015, 2, 191-207.
[CrossRef]

Kourgialas, N.N.; Karatzas, G.P. A national scale flood hazard mapping methodology: The case of
Greece-Protection and adaptation policy approaches. Sci. Total. Environ. 2017, 601602, 441-452. [CrossRef]
Riegert, A. Dorazne metody ochrony przed powodzia (Ad hoc methods of flood protection). Bezp. I
Technika Pozar. 2014, 3, 139-147.

Zhang, L. Flood hazards impact on neighborhood house prices: A spatial quantile regression analysis.
Reg. Sci. Urban Econ. 2016, 60, 12-19. [CrossRef]

Franczak, P; Listwan-Franczak, K.; Dziatek, J.; Biernacki, W. Planowanie przestrzenne na obszarach
zalewowych w zlewniach gorskich réznego rzedu w dorzeczu gornej Wisty oraz gornej i srodkowej Odry.
Pr. I Stud. Geogr. 2016, 61, 24-45.

Zhang, Y.; Hwang, S.N.; Lindell, M.K. Hazard proximity or risk perception? Evaluating effects of natural
and technological hazards on housing values. Environ. Behav. 2010, 42, 597-624. [CrossRef]

Atreya, A.; Ferreira, S.; Kriesel, W. Forgetting the flood? An analysis of the flood risk discount over time.
Land. Econ. 2013, 89, 577-596. [CrossRef]

Bin, O.; Kruse, J.B. Real estate market response to coastal flood hazards. Nat. Hazards Rev. 2006, 7, 137-144.
[CrossRef]

Eves, C. The long term impacts of flooding on residential property values. Prop. Manag. 2002, 20, 214-227.
[CrossRef]

Harrison, D.M.; Smerh, G.T.; Schwartz, A.L. Environmental determinants of housingprices: The impacts of
flood zone status. J. Real Estate Res. 2001, 21, 3-20.

92



Sustainability 2020, 12, 10098

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Beltran, A.; Maddison, D.; Elliott, R. The impact of flooding on property prices: A repeat-sales approach.
J. Environ. Econ. Manag. 2019, 95, 62-86. [CrossRef]

Atreya, A.; Czajkowski, J. Graduated flood risks and property prices in Galveston county. Real Estate Econ.
2019, 47, 807-844. [CrossRef]

Rajapaksa, D.; Zhou, M.; Lee, B.; Hoang, V.; Wilson, C.; Managi, S. The impact of flood dynamics on property
values. Land Use Policy 2017, 69, 317-325. [CrossRef]

Rabassa, M.J.; Zoloa, ].I. Flooding risks and housing markets: A spatial hedonic analysis for La Plata City.
Environ. Dev. Econ. 2016, 21, 464-489. [CrossRef]

Cupal, M. Flood risk as a price-setting factor in the market value of real property. Procedia Econ. Financ. 2015,
23, 658-664. [CrossRef]

Eves, C.; Wilkinson, S. Assessing the immediate and short-term impact of flooding on residential property
participant behaviour. Nat. Hazards 2014, 71, 1519-1536. [CrossRef]

Akbar, D.; Rolfe, J.; Small, G.; Hossain, R. Assessing flood impacts on the regional property markets in
Queensland, Australia. Australas. ]. Reg. Stud. 2015, 21, 160-177.

Cellmer, R.; Trojanek, R. Towards increasing residential market transparency: Mapping local housing prices
and dynamics. ISPRS Int. ]. Geo-Inf. 2020, 9, 2. [CrossRef]

Morillo, M.C.; Garcia-Cepeda, F.; Martinez-Cuevas, S.; Molina, I.; Garcia-Aranda, C. Geostatistical study of
the rural property market applicable to the region of Murcia (Spain) by M. carmen morillol et al. Appl. Spat.
Anal. Policy 2017, 10, 585-607. [CrossRef]

Leyland, A.H.; Goldstein, H. (Eds.) Multilevel Modelling of Health Statistics; John Wiley & Sons: Hoboken, NJ,
USA,; Chichester, UK, 2001.

Matsuyama, Y. Hierarchical linear modeling (HLM). In Encyclopedia of Behavioral Medicine; Gellman, M.D.,
Turner, J.R., Eds.; Springer: Berlin/Heidelberg, Germany; New York, NY, USA, 2013. [CrossRef]

Goldstein, H. Multilevel Statistical Models, 4th ed.; Wiley: Chichester, UK; Hoboken, NJ, USA, 2011.
Cellmer, R.; Cichulska, A.; Renigier-Bitozor, M.; Bitozor, A. Application of mixed-effect regression models for
compiling a land value map. In Proceedings of the Baltic Geodetic Congress, Olsztyn, Poland, 21-23 June 2018.
[CrossRef]

Hox, ].J.; Roberts, J.K. Handbook of Advanced Multilevel Analysis; Routledge, Talyor & Francis: New York, NY,
USA, 2011.

Silverman, B.W. Density Estimation for Statistics and Data Analysis; Chapman & Hall: London, UK, 1986.
Shultz, S.D.; Fridgen, PM. Floodplains and property values: Implications for flood mitigation projects. J. Am.
Water Resour. Assoc. 2001, 37, 595-603. [CrossRef]

Nakaya, T.; Yano, K. Visualising crime clusters in a space-time cube: An exploratory data-analysis approach
using space-time kernel density estimation and scan statistics. Trans. GIS 2010, 14, 223-239. [CrossRef]

Lu, Y.; Wong, D.W. An adaptive inverse-distance weighting spatial interpolation technique. Comput. Geosci.
2008, 34, 1044-1055. [CrossRef]

Chen, E-W,; Liu, C.-W. Estimation of the spatial rainfall distribution using inverse distance weighting (IDW)
in the middle of Taiwan. Paddy Water Environ. 2012, 10, 209-222. [CrossRef]

Handbook on Good Practices for Flood Mapping in Europe. Available online: https://ec.europa.eu/
environment/water/flood_risk/flood_atlas/pdf/handbook_goodpractice.pdf (accessed on 21 September 2020).
Cellmer, R. Modelowanie Przestrzenne w Procesie Opracowywania Map Wartosci Gruntow (Spatial Modeling in the
Process of Preparing Land Value Maps); University of Warmia and Mazury: Olsztyn, Poland, 2014.

Usman, H.; Lizam, M.; Adekunle, M.U. Property price modelling, market segmentation and submarket
classifications: A review. Real Estate Manag. Valuat. 2020, 28, 24-35. [CrossRef]

Ling, Z.; Hui, E.C.M. Structural change in housing submarkets in burgeoning real estate market: A case of
Hangzhou, China. Habitat Int. 2013, 39, 214-223. [CrossRef]

Hwang, S. Residential segregation, housing submarkets, and spatial analysis: St. Louis and Cincinnati as a
case study. Hous. Policy Debate. 2015, 25, 91-115. [CrossRef]

Levkovich, O.; Rouwendal, J.; Brugman, L. Spatial planning and segmentation of the land market: The case
of the Netherlands. Land Econ. 2018, 94, 137-154. [CrossRef]

Kousky, C.; Luttmer, E.F; Zeckhauser, R.J. Private investment and government protection. ]. Risk Uncertain.
2006, 33, 73-100. [CrossRef]

93



Sustainability 2020, 12, 10098

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Balvers, R.; Du, D.; Zhao, X. What Financial Markets Reveal About Global Warming? Department of Economics,
West Virginia University: Morgantown, WV, USA, 2009.

Hallegatte, S. How economic growth and rational decisions can make disaster losses grow faster than wealth.
Policy Res. Work. Pap. Ser. 2011, 5617. [CrossRef]

Husby, T.G.; Mechler, R.; Jongman, B. What if Dutch investors started worrying about flood risk? Implications
for disaster risk reduction. Reg. Environ. Chang. 2016, 16, 565-574. [CrossRef]

Battisti, F.; Campo, O. A methodology for determining the profitability index of real estate initiatives involving
public-private partnerships. A case study: The integrated intervention programs in Rome. Sustainability
2019, 11, 1371. [CrossRef]

Battisti, F.; Campo, O.; Forte, F. A methodological approach for the assessment of potentially buildable land
for tax purposes: The Italian case study. Land 2020, 9, 8. [CrossRef]

Malkowska, A.; Gluszak, M. Pro-investment local policies in the area of real estate economics-similarities
and differences in the strategies used by communes. Oecon. Copernic. 2008, 7, 269-283. [CrossRef]
Steinberg, E. Strategic urban planning in Latin America: Experiences of building and managing the future.
Habitat Int. 2005, 29, 69-93. [CrossRef]

Gaile, L. Improving rural-urban linkages through small town market-based development. Third World
Plan. Rev. 1992, 14, 131-148. [CrossRef]

Sklenicka, P.; Molnarowa, K.; Pixova, K.C. Factors affecting farmland prices in the Czech Republic.
Land Use Policy 2013, 30, 130-136. [CrossRef]

Wang, S.; Yang, Z.; Liu, H. Impact of urban economic openness on real estate prices: Evidence from thirty-five
cities in China. China Econ. Rev. 2011, 22, 42-54. [CrossRef]

Samarashinghe, O.; Sharp, B. Flood prone risk and amenity values: A spatial hedonic analysis. Aust. J. Agric.
Resour. Econ. 2010, 54, 457-475. [CrossRef]

Lamond, 1. The Impact of Flooding on the Value of Residential Property in the UK; School of Engineering and the
Built Environment, University of Wolverhampton: Wolverhampton, UK, 2008.

Kousky, C. Learning from extreme events: Risk perceptions after the flood. Land Econ. 2010, 86, 395-422.
[CrossRef]

Naoi, M.; Seko, M.; Sumita, K. Earthquake risk and housing prices in Japan: Evidence before and after
massive earthquakes. Reg. Sci. Urban Econ. 2009, 39, 658-669. [CrossRef]

Jung, E.; Yoon, H. Is flood risk capitalized into real estate market value? A mahalanobis-metric matching
approach to the housing market in Gyeonggi, South Korea. Sustainability 2018, 10, 4008. [CrossRef]
Morales, P. Current status of the mapping of flood risk and its application in the land. The case of the region
of Murcia. Bol. Asoc. Gedgr. Esp. 2012, 58, 443-448.

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution
BY

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

94



4:?? sustainability ﬁw\p\py

Article

Therapeutic Qualities and Sustainable Approach to
Heritage of the City. The Coastal Strip in

Gdansk, Poland

Monika Trojanowska

Faculty of Civil and Environmental Engineering and Architecture, UTP University of Science and Technology,
85-796 Bydgoszcz, Poland; monika.trojanowska@utp.edu.pl

Received: 10 October 2020; Accepted: 3 November 2020; Published: 6 November 2020

Abstract: In this paper, the case of the Coastal Strip in Gdansk is presented. Gdarisk has natural
and cultural heritage of great value and is included on Tentative list of UNESCO World Heritage
List as “Gdansk—Town of Memory and Freedom”. The Coastal Strip is a rare example of landscape
with natural dunes located within walking distance from densely populated residential districts.
Therefore, the economic pressure for urban development is extremely strong. At the same time,
the rise of social awareness about potential consequences of urbanization brought numerous efforts
by local activists and researchers to prevent further development of the Coastal Strip. This study
consisted of assessment of therapeutic qualities of The Coastal Strip using a conceptual framework—a
universal standard for health promoting places. The results demonstrated that The Coastal Strip
is a health-promoting place, thus adding new research-based evidence against plans for urban
development of that area.

Keywords: Gdarisk; The Coastal Strip; environmental justice; preservation of heritage; therapeutic
landscapes; public health; urban sustainability

1. Introduction

In this study, the case of The Coastal Strip in Gdarisk, Northern Poland is presented [1,2].
The Coastal Strip is a rare example of coastal landscape with natural dunes within walking distance
from densely populated residential districts. It is a favorite recreational destination for not only local
inhabitants but also tourists. Therefore, the economic pressure for urban development is extremely
strong, as the market prices of apartments in this area are among the highest in the country. At the
same time, people are increasingly aware of health promoting values of natural landscape and cultural
heritage of the city. Thus, the plans for urban development of the Coastal Strip are raising social
disapproval. Numerous studies concerning ecological and social values of that space were published.
The Civic Project Development of the Coastal Strip in Gdansk was proposed in 2010 [1,2].

This case report investigates the therapeutic qualities of Gdarisk Coastal Strip. The assessment
of therapeutic qualities was conducted with the conceptual framework of the universal standard of
health-promoting places created by author. This case report can be used to justify the demand to
protect the Coastal Strip from further development.

Literature Review

There is a plenty of evidence that environment affects human health [3,4]. Environment could be
health- promoting and even therapeutic [5-9]. Gesler defined therapeutic landscapes as places where
“physical and built environments, social conditions and human perceptions combine to produce an atmosphere
which is conducive to healing” [6]. Researchers provided examples of places that have potential to
promote healing, for examples Lourdes in France, Epidaurus in Greece, or Bama in China [5-7,9].

Sustﬂinability 2020, 12, 9243; d0i:10.3390/su12219243 95 www.mdpi.com/journal/sustainability
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At the same time, Gesler and Conradson draw attention to the fact that the perception of therapeutic
properties of the landscape is highly subjective and depends on the social context of the place [7,10].

Numerous researchers from various fields, e.g., environmental psychology, medicine, sociology,
architecture, and urban planning, have described the main qualities of therapeutic landscapes [3,4,6,8].
However, a need for implementation science was determined. The universal standard for
health-promoting places, developed by the author, could be used to evaluate the therapeutic qualities
of any open green space [11].

Carlson recalls the “four-level structure of theory” proposed by Moore, Tuttle, and Howell
(1982) which involved theoretical orientations, organizational frameworks, conceptual models,
and explanatory hypotheses [12]. Referring to the “four-level structure of theory”, the universal
standard is the conceptual model, based on theoretical orientations, organizational frameworks,
and explanatory hypotheses captured during the literature review and field research.

As people are becoming aware of the benefits of everyday contact with nature, researchers from
various countries are pointing to the uneven distribution of access to green spaces. [13,14]. Urban green
space can provide multiple health, environmental, social, and economic benefits, but people with
lower socio-economic status are often deprived of possibilities of every day contact with nature
within walking distance [15]. Many researchers revealed the disparities regarding urban greenery
and socio-economic status and called for access to natural landscapes for everyone [16]. People are
increasingly demanding the right to the city and environmental justice [17].

The study reported in this paper was influenced by efforts to stop the urban development. The risk
of deterioration of large scale open green space of the Coastal Strip Gdanisk should become important
factor in decision making.

The therapeutic qualities are difficult to evidence. Therefore the universal standard for
health-promoting places may serve as justification tool according to Lincoln and Guba evaluative
criteria of credibility, generalizability, reliability, and confirmability [18]. Local community could use it
to justify the call for protection of health promoting places endangered by urban sprawl.

2. Materials and Methods

2.1. Case Study. The Coastal Strip in Gdatisk

The coastline of Gdansk (The Coastal Strip) is selected as the case study (Figure 1) for the following
reasons. Gdansk is a historic city and its coastline is perceived as cultural and natural heritage.
Gdansk—Town of Memory and Freedom is included on Tentative list of UNESCO World Heritage
List. [19] The Coastal Strip has important natural, cultural, and social qualities. Sandy beaches and
natural dunes—younger ‘yellow’ coastal dunes and older ‘grey” dunes overgrown by seaside forest are
located next to densely inhabited popular districts. (Figure 1) The dunes are populated by surprising
richness of species. Many of them are rare and endangered (e.g., Arhenia Spathulata and Epipactis
Atrorubens (Dark Red Helleborine) [1,2]. Moreover, small patches of well-preserved natural habitats
mentioned in the Annexes of the European Union Habitats Directive, e.g., psammophilic vegetation
with Koeleria Glauca, can be found there [1,2].

There are numerous places of cultural heritage—historic seaside parks: Brzezno Park and Jelitkowo
Park, relicts of fisherman villages, cemeteries, historical buildings, as well as remains of coastal artillery.

The coastline is a favorite place for recreational activities and is highly popular among holiday
seekers during summer season. The pedestrian and bicycle promenade along the beach stretches from
Gdanisk to Sopot and even further to Gdynia. It is a favorite path for family walks.

It is a place for physical activity, mental regeneration, and organizing social events. Sadly,
today this place is endangered by sprawling urban development.
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Figure 1. Outlines of Gdansk Coastal zone. Source: Google maps, 2020.

The coastal zone is a subject of strong economic pressure for further development [1,2,20-22].
As it is one of the most demanded locations (Figure 2), plans for new development, upscale apartments,
or hotels are created. On the other side, numerous efforts to prevent urban development of the
Coastal Strip were undertaken by local activists and researchers from Gdarisk universities and
institutions [1,2,21]. The Civic Project Development of the Coastal Strip in Gdansk presented
sustainable proposals for development [2]. The social movement is very active, with social media
presence (e.g., www page, Facebook, etc.) The local spatial development plans are being constantly
monitored [2].

2.2. Method and Data Collection

The main objective of this study was to find additional evidence to justify the social demand
to protect the open green areas of The Coastal Strip from further urban development. The research
question was whether The Coastal Strip is a health-promoting place? To answer this question,
a conceptual framework for a universal standard of health-promoting places (Table 1) was used. It was
created to consolidate the therapeutic attributes described by researchers and unify evidence into a
ready-to-use tool. The tool organizes therapeutic attributes and allows for assessment and comparison.

The health-promoting qualities were divided into five categories: Sustainability, accessibility,
amenities, design, and placemaking [11].
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Table 1. A universal standard for health-promoting urban places. Source: Author.

1. Sustainability

2. Accessibility

4. Design

5. Placemaking

1.1 Place

Area

Location
Surrounding urban
pattern

1.2 Environmental
characteristics

Soil quality

Water quality

Air quality

Noise level

Forms of natural
protection

Green and Blue
Infrastructure

1.3 Biodiversity
protection

Parts of open green
space not available to
visitors

Native plants

Native animals
Natural maintenance
methods

1.4 Sustainable water
management
Rainwater infiltration
Irrigation with
non-potable water
1.5 Parks of Second
(New) Generation
1.6 Urban metabolism
1.7 Ecological energy
sources

2.1 Distance to park
2.2 Sidewalk
Infrastructure-
Width of sidewalk
Evenness of surface
Lack of obstructions
Slope

Sufficient drainage
2.3 General conditions of
walkways
Maintenance

Overall aesthetics
Street art

Sufficient seating
Perceived safety
Buffering from traffic
Street activities
Vacant lots

2.4 Traffic

Speed

Volume

Number and safety of
crossings

Stop signs

On-street parking

2.5 User Experience
Air quality

Noise level

Sufficient lighting
Sunshine and shade
Visibility of nearby
building

2.6 Public transport stops
2.7 Sufficient Parking

3.1. Psychological and
physical rejuvenation
Natural Landscapes

Places to rest in the sun

Places to rest in quiet

Sports and recreational

Community gardens
Addressing the needs of
people with disabilities
3.3. Catering for basic

Safety and security
(presence of guards,

cleanliness, maintenance,

Places to sit and rest

Food (possibility to buy
food in the park or in the

4.1. Architectural design
Human scale

Focal points and
landmarks

Structure of interior
connections

Framed views

Long vistas (Extent)
Pathways with views
Invisible parts of the
scenery (Vistas which
engage the imagination)
Possibility to watch
other people

Possibility to see wildlife
4.2. Salutogenic design
Optimal levels of
complexity

Engaging features

Risk
Mystery/Fascination
Movement

4.3. Sensory stimuli
design

Sensory stimuli: Sight
Sensory stimuli: Hearing
Sensory stimuli: Smell
Sensory stimuli: Touch
Sensory stimuli: Taste
Sensory path

5.1 Enhancement of
Social Contacts
Organization of events
Meeting places for
groups

5.2 Human perception
-spiritual & symbolic
Sacred places

Works of Art
Monuments

Culture and connections
to the past

Thematic gardens
Personalization

;\,\)—\\
|
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Figure 2. Spatial distribution of market retail value in Gdansk. Average price per square m of
apartments in Gdansk [zt = polish zloty, pIn]. The Coastal Strip, marked in red, is among the most
expensive zones. Source: [22].

Three methods of research were used to develop the conceptual framework of the universal
standard (Figure 3). The first method was a literature review in search of space characteristics linked
to therapeutic qualities. Based on this research the draft for the universal standard was developed.
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The second method was on-site field observation in selected parks in Europe and USA. Over 100 parks
were studied. The third method—theory triangulation—was used to integrate the synthesized results

of the literature review and field research in order to develop the final ready-to-use version of the
universal standard.

Literature research

Synthetization of theories

First draft of the universal standard

/\ M %

Field research

Simplification of the universal
standard

Verification of correctness

UV Ji/

Results analysis

{

Final version of the universal

standard for health-promoting

places

Figure 3. Scheme of the theory triangulation. Source: Author.

The universal standard was used to assess The Coastal Strip in Gdarisk therapeutic qualities.
The evaluation was performed by the author—professional researcher—with a degree in architecture
and urban design. The review of existing literature about the Coastal Strip was the first step, followed by
numerous site visits, conducted over a couple of years (2013-2019). During those visits, observation,
mapping the presence of visitors, and unstructured interviews were conducted.

In this study, The Coastal Strip in Gdarisk was treated as a large-scale urban park of new generation,
encompassing smaller public parks and gardens in seaside districts of Gdarisk: Jelitkowo, Brzezno,
and Nowy Port. The park was evaluated using the universal standard (Table 1). Both a thick binary
and a detailed assessment were performed.

The thick binary assessment has 2 categories (0, 1):

No, not observed-0

Yes, satisfactory-1

99



Sustainability 2020, 12, 9243

3. Results

The detailed assessment required a written explanation of why the researcher thought that the
attribute was present. For better clarity, the results of the assessment are grouped into five tables
representing five sections of the universal standard.

3.1. Sustainability

The assessment of sustainability (Table 2) demonstrated that The Coastal Strip can be treated as
a modern park of new generation. Those parks are places where the sustainable development goes
hand in hand with new forms of biodiversity protection. Moreover, the park is an important place
for the local community. (Figures 4 and 5) It has no boundaries and spreads to transform the entire
neighborhood into the grid of blue and green infrastructure [23-25].

Table 2. Assessment of Coastal Zone, Gdanisk—part 1, source: Author.

POINTS
1. SUSTAINABILITY 12/15
1.1 Place /-
Area Approx. 500 ha
Location Gdansk coast line, a strip of coastline approx. 800 m wide and 6 km long
l‘i:::;indmg urban High density residential urban tissue, large scale residential districts
1.2 Environmental Characteristics 6/6
Soil quality Sulfficient for recreational use. No visible traces of pollution 1

The quality of water of Baltic Sea is sufficient for recreational use, e.g., bathing,
Water quality swimming, etc. (Figure 4) Numerous potable water works which serve the city of 1
Gdansk area are located in that area.

Air quality Very good [26] 1

Noise level Low to moderate noise level in areas close to traffic routes [27] 1

No specific legal protection apart from conditions of development specified in
local spatial development plans, parts of dune are fenced to discourage cross 1
passing and devastation of fragile ecosystems

Forms of natural
protection

Important part of the green and blue infrastructure. The coastal line is composed

Green and Blue of the complete dune system with natural fore dunes. The established dunes are 1

Infrastructure covered by coniferous forest (Figures 4 and 5)
1.3 Biodiversity Protection 3/4
Parts ofA open green space Parts of yellow dunes are fenced for biodiversity protection. The areas of water 1
not available to visitors intake works are fenced.
Native plants Planting is a combination of native and non-native species 1
Native animals Both native and foreign species were observed 1
E&;:Ef;lsmamtenance Data n/a 0
1.4 Sustainable Water Management 1/2
Rainwater infiltration Porous, permeable surfaces 1
Lroring-;t(i)(t)anb‘l?ajater Datan/a
1.5 Parks of Second (New) Generation 1/1
Yes, The Coastal Strip can be regarded as park of new generation 1
1.6 Urban Metabolism 11
Waste segregation and collection 1
1.7 Ecological Energy Sources 0/1
Data n/a
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Figure 4. Coastal Zone, Gdarisk, Poland. Sandy beaches are full of holiday makers during summer.
Source: Author.

Figure 5. Coastal Zone, Gdansk, Poland. Open green space with play areas. Source: Author.

The park was evaluated as sustainable open green and blue area. The result was 12 out of 15 points,
because there was no evidence about natural maintenance methods, irrigation with non-potable water
and ecological energy sources. However, those issues can be resolved by local authorities and
park management.

3.2. Accessibility

The park was assessed as universally accessible to people of every age and special needs.

Maximum of available points 26/26 were awarded. (Table 3) One of the major advantages of
The Coastal Strip are attractive sandy beaches and open green space surrounded by forest. (Figures 4
and 5). The paths are comfortable, have even surfaces, and provide interesting views with long vistas
(Figures 6-8).
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Table 3. Assessment of Coastal Zone, Gdanisk, Poland—part 2, source: author.

POINTS
2. ACCESSIBILITY 26/26
2.1 Distance to Park 1/1
A majority of users walk to The Coastline Strip. Sufficient 1
public transportation with local bus and tramway stops
2.2 Sidewalk Infrastructure (Figures 6-8) 5/5
Width of sidewalk Sufficient 1
Evenness of surface Good 1
. Majority of terrain is accessible, but there are fenced residential
Lack of obstructions L 1
complexes and fenced areas around municipal infrastructure
Slope Flat, no significant slope 1
Sufficient drainage Sufficient 1
2.3 General Conditions of Walkways 8/8
Maintenance The park is perceived as clean. No visible traces of litter. 1
Overall aesthetics Good 1
Street art None 1
Sufficient seating Yes', mul'tll.)le bgnches in popular places, but may be perceived 1
as insufficient in other areas
Perceived safety The park is perceived as a safe place 1
Buffering from traffic Sufficient 1
Street activities Yes, occasional events, both organized and spontaneous 1
Vacant lots Yes, fenced areas around municipal infrastructure 1
2.4 Traffic 5/5
Speed Slow 1
Volume Moderate 1
Numjb er and safety of Numerous possibilities for safe crossing of the street 1
crossings
Stop signs Yes 1
On-street parking Yes 1
2.5 User Experience 5/5
Air quality Good 1
. Low to moderate in places close to traffic lines and crowded
Noise level 1
beaches
Numerous lamps and sufficient lighting along the walking
Sufficient lighting routes for pedestrians and roads, but there are parts of the area 1
that are dark after dusk
Sunshine and shade Ygs, sunny open spaces surrounded by trees providing shade 1
(Figures 4 and 5)
Part of area adjacent to residential districts has good visibility
Visibility of nearby buildings of nearby buildings, but there are part of the green space (e.g., 1
forest, beaches) with no view of the city (Figures 4-8)
2.6 Public Transports Stops 11
There are bus and tramway stops within walking distances 1
2.7 Sufficient Parking 1/1
Yes, there are numerous parking spots, as well as 1

on-street parking
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Figure 6. Coastal Zone, Gdansk, Poland. Vista engaging the imagination. Source: Author.

Figure 8. Coastal Zone, Gdarisk, Poland. Wooden pier in BrzeZno. Source: Author.

3.3. Amenities

The recreational infrastructure was assessed as satisfactory. (Table 4) The basic needs of users are
satisfied by park infrastructure (drinking fountains, cafes, restaurants, food stands, etc.)—(Figures 9
and 10) Therefore 14 out of 15 points were awarded. One point which was missing were community
gardens. However, it is debatable whether they should be introduced.
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Table 4. Assessment of Coastal Zone, Gdansk, Poland — part 3, source: author.

POINTS
3. AMENITIES 14/15
3.1. Psychological and Physical Rejuvenation 5/5
Natural Landscapes Comfergus forest, qunes and sandy beaches give an 1
impression of a pristine natural landscape
Green open space Numerous extensive grass-covered grounds (Figures 4 and 5) 1
Presence of water Coast of Baltic sea, rain collectors, ponds (Figure 5) 1
Places to rest in the sun . . . .
and shade Multiple places including picnic and play areas 1
Places to rest in quiet . . . .
and solitude Multiple places to rest in quiet and solitude 1
3.2. Physical Activity Promotion 3/4
Sports infrastructure Running loops, bicycle paths, cross-fit stations, boules pitch, 1
skate park
Recreational infrastructure Recreational infrastructure for all age groups 1
Community gardens No 0
Addressing the needs of Pathways are wide and even, the majority of the park area is 1
people with disabilities accessible
3.3. Catering for Basic Needs 6/6
Safety and securl.ty (presence Assessed as a safe place during daytime, but difficult to
of guards, cleanliness, . .. . 1
2 provide sufficient surveillance after dusk
maintenance, etc.)
Places to sit and rest Numerous benches in most popular areas 1

Visitors may find shelter under tree canopies or inside
Shelter buildings, e.g., scattered restaurants, cafes, etc. Provisional 1
temporary structures provide shelter during organized events

Restrooms Yes 1

Drinking water Yes, drinking fountains, refreshment stands 1

Food (possibility to buy food

in the park or close vicinity) Snack bars, food stands, restaurants (Figures 9 and 10) 1

Figure 9. Coastal Zone, Gdansk, Poland. Summer restaurants. Source: Author.
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Figure 10. Coastal Zone, Gdansk, Poland. Summer stands with food and souvenirs. Source: Author.
3.4. Design

The results of the DESIGN section clearly indicate that any type of urban development would
hinder the health-promoting qualities of The Coastal Strip (e.g., long vistas, framed views, sensory
stimuli, engaging features, etc. (Table 5) (Figures 4-11). Therefore, 19 out of 20 points were awarded.
One point was missing-sensory path, which could enhance the sensory experience.

Table 5. Assessment of Coastal Zone, Gdarisk, Poland—part 4, source: Author.

POINTS
4. DESIGN 19/20
4.1. Architectural Design 9/9
Human scale Park offers various 1ar1dscapeg ranging from open space of 1
sandy beaches to cozy places inside the forest
Focal points and landmarks Recogn-lza-ble landmarks, monuments, sculptures 1
and buildings.
Struct-ur.e of interior A clear structure of interior connections 1
connections
Framed views Natural frames are created by mature trees 1
Long vistas (Extent) Park offers numerous extensive vistas 1
Pathways with views Many paths offer interesting views 1
Invisible parts of the scenery
(Vistas which engage the Numerous designed vistas which engage the imagination 1
imagination)
Possibility to observe Plenty of places to watch the activities of other people from 1
other people a distance.
Possibility to observe animals ~ Plenty of places to see wildlife from a distance. 1
4.2. Salutogenic Design 5/5
Optimal levels of complexity Yes, the Composﬁ}on of the park is legible, yet offers optimal 1
levels of complexity
Engaging features There are multiple elements which attract attention (Figure 5) 1
Several elements offer a subjective feeling of overcoming
Controlled Risk controlled risk, e.g., wooden platforms over wetlands 1

(Figure 7, wooden pier in Brzezno (Figure 8)
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Table 5. Cont.

Presence of sculptures and monuments draw the attention of

Mystery/Fascination users (Figure 11) 1
Movement Baltic Sea waves, shimmering greenery 1
4.3. Sensory Stimuli Design 5/6
Sensory stimuli: Sight Colorful leaves in the autumn, flowering trees in the spring 1
Sensory stimuli: Hearing Sound of sea waves 1
Sensory stimuli: Smell Flowering trees in the spring 1
Sensory stimuli: Touch Trees, water. 1
Sensory stimuli: Taste Refreshment stands, Snack bar (Figures 7 and 8) 1
Sensory path No 0

g

o % - g
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Figure 11. Coastal Zone, Gdansk, Poland. Monument of Arthur Schopenhauer in the Ronald Reagan
park. Source: Author.

3.5. Placemaking

The aspect of placemaking is very important. The Coastal Strip has a long tradition of being a
favorite holiday destination. The historic parks, hotels, restaurants and wooden pier served visitors for
decades, if not centuries. Today, that tradition is being reinvigorated with organization of cultural and
sport events, e.g., Festival of Arts, Park Runs, etc. Therefore, 7 out of 8 points were awarded, as only
thematic gardens could be added to reinforce the place identity. (Table 6) There are numerous points of
interest to facilitate the creation of mental maps and wayfinding (Figures 8-11).

Table 6. Assessment of Coastal Zone, Gdarisk, Poland—part 5, source: Author.

POINTS
5. PLACEMAKING 7/8
5.1 Social Contact Enhancement 2/2
Organization of events Multiple events, sport challenges, etc. 1
Meeting places for groups ~ Numerous picnic areas 1
5.2 Human Perception-Spiritual & Symbolic 4/6
Sacred places Nearby churches 1
Works of Art Sculptures created during festivals of art 1
Monuments Monuments of Saint John Paul the II and Ronald Reagan, 1

monument of Arthur Schopenhauer (Figure 6)
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Table 6. Cont.

Culture and connections to ~ Multiple, monuments, works of art, historic parks, fisherman

. . . 1
the past village, cemeteries, relicts of coastal battery
Thematic gardens No 0
Personalization No 1

4. Discussion

4.1. The Main Findings of the Research

The binary assessment demonstrated that the coastal zone scored 90%—76 out of maximum
84 points, which is a very good result. This result confirmed that The Coastal Strip is a health-promoting
place, important for public health. The loss of such a place would be difficult to compensate in a
densely populated area. The scores are high in all five categories. The missing points are limited and
could be easily amended. The result indicates that any development of The Coastal Strip should be
carefully analyzed. Any fragmentation may hinder the health-promoting qualities.

The results of assessment of therapeutic qualities are confirmed by existing research on coastal
landscapes. Coastal communities may attain better physical health due to leisure time spent near the
sea, as blue settings offer numerous therapeutic qualities [25-29].

4.2. Future Research Directions

The limitation of the universal standard comes from the subjectivity of individual perception.
While the majority of therapeutic attributes can be assessed objectively, some are subjective. The precise
methods of comparison cannot be used, as it is impossible to evaluate and compare some therapeutic
attributes: i.e., Sensory stimuli, Mystery, Fascination, Risk/Peril, etc. Moreover, the therapeutic
experience of green area can vary among individuals. The subjectivisms of assessment could be
mitigated only with a more detailed description. Detailed studies, conducted by a team of researchers
who discuss and compare the results, would be recommended. It would also be important to repeat the
assessment to monitor the health-promoting potential of The Coastal Strip. The results could indicate
areas for potential improvement.

The universal standard for health-promoting places could be used to assess the therapeutic
qualities of urban open green space in any city.

5. Conclusions

A universal standard for health-promoting places is a conceptual framework to evaluate open
green space. It was developed by the author after many years of research. In this study, it was used to
evaluate The Coastal Strip in Gdarisk. The results, 76 out of maximum 84 points (90%), demonstrated
that The Coastal Strip is a health-promoting place, invaluable for health promotion of local inhabitants
and occasional visitors.

The therapeutic qualities are perceived as subjective phenomena and therefore any claims funded
on lost therapeutic values are often rebutted as ungrounded or unimportant. The assessment of
therapeutic qualities could be used to justify the social demand for limiting plans of further urban
development of The Coastal Strip. The protection of natural heritage and public health promotion
is a good reason to turn down the prospective short-term economic gains resulting from urban
development. The therapeutic qualities could be lost and are difficult, if not impossible, to compensate.

The recognized limitation of this study is evaluation by only one researcher. Although the majority
of awarded points are invariable and would not change if the evaluation was performed by a team
of researchers, there are still some subjective points. Therefore, further, more detailed studies may
require evaluation by a team of researchers and comparison of results. It would be also recommended
to repeat the assessment to monitor the health-promoting features.
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In this study, The Coastal Strip was chosen, but the conceptual framework of the universal

standard for health-promoting urban places could be used to evaluate the qualities of any open public

green space.
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Abstract: The cityscape changes constantly, reflecting the socio-economic conditions of a given
urbanised area—both globally and in any given country. Post-industrial buildings and complexes
have been its important elements since the nineteenth century. At present, many of them are
undergoing adaptive reuse. The oldest, which are parts of post-industrial heritage and define the
local identity, are now located in city centres. Some are revitalised and often adapted into multi-
family housing. This paper fills a gap in the research on revitalised areas in Polish city centres,
especially the ones converted into housing. It notes the links between these projects with elements of
urban green-blue infrastructure, as well as the methods of protection of the reused postindustrial
heritage. Studies from 2000-2020 on Polish multi-family housing architecture prove that the quality of
buildings and semi-public green spaces is becoming increasingly important to developers and buyers.
Properly used and exposed post-industrial heritage can contribute to raising the attractiveness of such
spaces. In combination with city greenery systems, they can form attractive townscape sequences, as
proven by Cracow cases. The paper’s conclusions indicate that the preservation and exposition of
post-industrial heritage in newly built housing complexes is affected by numerous factors. The most
important of these are legal determinants based on both state-level and local law. Economic factors
also play a major role, as they directly affect projects. The skills and talent of designers who can
create unique proposals that expose surviving relicts and a given place’s genius loci even in the most
restrictive of economic and legal conditions, are also not without significance.

Keywords: urban renewal; post-industrial heritage; multi-family housing; revitalisation of city
centres; protection and preservation of built heritage; blue-green infrastructure of a city; Polish major
cities; Cracow

1. Introduction

The need for living and residing in confined and safe areas has been a part of human
nature for millennia. The first cities to be documented by archaeological studies appeared
seven thousand years ago [1]. Some have survived to the present, yet those that had
been destroyed were continuously being replaced by new ones. Humans settled in new,
previously virgin areas and continue to do so. This process appears to be increasingly dy-
namic and thus generates negative consequences for the natural environment. The spatial
structures of cities have changed over time, along with new needs and ideas generated
by increasingly complex societies. Better and more complex urban forms emerged as a
response to these changes [2]. Over the centuries, the city became the natural environment
of human life [3], and the twentieth century specifically was proclaimed the century of
cities. At present, already half of the world’s population lives in cities, as demonstrated
by numerous academic reports and statistical studies. It is projected that 75% of the
world’s population will live in cities by 2050. Forecasts also note the global phenomenon
of shrinking cities as clearly regressing, while over 90% of the one thousand of the world’s
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largest cities continue to increase their populations [4,5]. Despite European cities ranking
increasingly lower in these types of lists (the first fifty positions for 2020 only included
four European metropolises: Istanbul, Moscow, Paris and London, while four Polish cities
were listed in the first thousand: Warsaw, Cracow, L6dz and Wroctaw), the share of city
dwellers in the continent’s population is much higher. A European Commission report
from 2006 stated that, at the time of its publication, as much as 75% of the European
Union’s population inhabited urbanised areas: cities and urban functional areas, including
metropolitan ones [6]. Thus, the primary function of cities appears to be housing, yet they
would not be able to function correctly without other programmatic elements which attract
new residents. Cities can also be treated as systems that comprise numerous subsystems
(natural and man-made) that either are or can turn out to be some of the most perfect
known achievements of human civilisation [7]. The city and the phenomena that take place
within them remain in the field of interest of many specialists who represent disciplines like
psychology, sociology, architecture, history, geography or traffic engineering. Urban design
is an interdisciplinary field [8], which provides multi-track opportunities for research [9].

In the discussion engaged in the paper, we use fundamental notions of cultural
heritage and natural heritage which, as argued by Lowenthal [10], form humanity’s legacy.
The former is typically understood as the entirety of humanity’s tangible and intangible
achievements [11]. Urban heritage is a specific case of this and is of interest to the presented
work [12]. Elements of architectural and urban heritage contribute to the urban form
of the contemporary city, along with new additions [13]. Despite numerous scholars’
understanding of natural heritage solely as nature unaltered by man, it is difficult to find
truly wild areas in Europe. Therefore, it is assumed that areas that are partially landscaped
or created by humans should be acknowledged as elements of natural heritage [10,14].
This reasoning is justified by the fact that even in city parks, created by humans, and often
in post-industrial areas, separate, even niche ecosystems can develop [15]. They can
contribute to ecological linkages on the regional and sometimes even the supraregional
scale [16]. They also cross urban and metropolitan areas, including the area discussed in
this paper [17].

This research includes studies of the development and transformation of housing
areas in cities. These studies focus both on their design in a compositional harmony
with the urban spatial layout [18,19] and on the context of the optimal use of natural
resources and the reclamation of already developed areas [20-22]. Experience collected
in the twentieth century demonstrated that large, monofunctional housing estates were
often erected without the necessary educational, service or transport infrastructure [23].
They were built all over Europe after the Second World War as an answer to the demand
caused by the new social and political situation [24]. The long-term consequences of these
projects led to social and spatial pathologies, which have been identified and investigated
only relatively recently [25,26], particularly in the countries of Central and Eastern Europe.
Numerous measures have been taken to improve this situation and create multi-functional
areas that can satisfy the needs of local communities [27]. The findings of studies that
have been published for several decades all over the world, by presenting diagnoses and
proposals of solutions, can contribute to a more sustainable urban development and the
elimination of adverse phenomena such as urban shrinkage or urban sprawl [28-32]. In this
context, efforts must be made to reclaim and reuse already developed areas inside cities,
especially brownfields [33], by both developing and enhancing the network of blue-green
linkages in these areas wherever possible [34].

This paper is a result of many years of study of the built environment, including multi-
family housing complexes. The authors have continuously studied cities and urban housing
areas in Poland and Western Europe for several decades. One of the foci of this research
were areas built in post-industrial areas. In the years 2000-2020, comparative analyses of
several dozens of new multi-family housing developments were performed in the five
largest urban centres and metropolitan areas of Poland (Warsaw, Cracow, £.6dz, Wroctaw,
the Tri-city: Gdanisk-Sopot-Gdynia). Among the projects that were analysed—ranging
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from singular multi-family residential buildings to complexes of varying size—those built
in post-industrial areas located in city centres deserve particular attention. This paper fills a
gap in the state of the art concerning revitalised areas in the centres of Polish cities, focusing
on the linkages between these projects and elements of urban green-blue infrastructure [35],
as well as the degree of protection and exposure of post-industrial heritage elements.
To keep the text short, only cases from Cracow were discussed in this particular paper.

2. Materials and Methods

The methodology used in the study included the follow tools: an analysis of the
literature (including printed and online sources), archival queries and analyses of the city’s
reports and planning documents, including documents associated with the protection of
natural and cultural heritage. The study also covered historical texts and reports, applicable
documents and policies, as well as drafts of documents available for public and expert
consultation. Urban analysis, performed in the form of numerous site visits, was the
primary research tool. The confrontation of the findings from site visits with applicable
planning documents and the results of previous global and domestic studies, was crucial
in formulating the study’s findings.

The study presented here covered new residential buildings and complexes that are
characterised by: a site with a post-industrial past, proximity to historical urban tissue
and to elements of the city’s blue-green infrastructure. Each of the analysed buildings
and complexes was examined in situ. This enabled the collection of photographic doc-
umentation, which proved useful in the analyses that followed. Furthermore, based on
available maps and surveying materials (procured online, from municipal institutions and
design firms) the urban analyses of development structure were performed (based on a
figure-ground plan): development height, public space structure, the green space system,
the hydrological system (surface waters) and the vehicular and public transport layout.
The composition of the layout was carefully analysed. Focused primarily on morphological
changes in reference to the form of the city prior to and after the transformation, both in
regard to the fragments under study and the entire structure. The focus was also placed
on the formation of proper compositional and functional linkages with the spatial context
including—wherever possible—green areas of significance to ensuring a healthy housing
environment [14]. These areas—both in a landscaped and natural state—often constitute
elements of natural heritage of the city, that are important on the urban or regional scale.

One of the goals of the study was to determine how elements of cultural heritage,
most importantly those associated with previous land use (industrial or infrastructural)
affected the character of architecture and land development in the projects under study.
While performing this task, we studied maps and archival photographs, available both
online [36] and in archives. We surveyed the literature: academic and popularising texts as
well as source documents. We examined multi-family residential buildings and complexes
built in post-industrial areas in the centre of Cracow. The analysis of applicable and
historical planning documents played a major part in the study. We analysed applicable
documents and listings concerning the city’s heritage. Some of these elements were also
discussed in the literature [37-41].

The literature that we based our study on and cited in the paper discusses the develop-
ment of urban structures and urban composition, with a particular emphasis on European
and Polish cities, as well as Cracow. Many items discussed the transformation of post-
industrial areas, both in Europe and Poland, as well as housing buildings and complexes
and their relationship with blue-green infrastructure. Some of the cited items reference
definitions of fundamental notions linked with the subject under study (cultural heritage,
natural heritage, architectural and urban heritage, blue-green infrastructure and housing
environment). Others discuss the cases under study directly. In this context, we also cited
applicable legal acts, including acts of local law (local spatial development plans—MPZP)
as well as published planning documents concerning Cracow that we used in the study,
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and which were mostly available online. We have referenced these documents throughout
the entirety of this paper.

3. Post-Industrial Areas in the Inner-Cities
3.1. Potential of Post-Industrial Areas in European Cities

Civilisational changes and the associated processes of urbanisation have altered the
landscape of Europe—particularly its cityscapes and townscapes—several times over
the past two centuries [42,43]. The European city, which has been evolving for several
thousand years, has failed to produce a single commonly applicable spatial model, which
appears to be both its strength and distinguishing feature [44-46]. However, it has created
a certain set of characteristics and a hierarchical system of public spaces that make it
recognisable [47,48]. These are the public buildings and housing tissue that act as its
fundamental components along with the public spaces that bind them—and which have a
varied typology and purpose. In addition, in many cities it is industrial and storage areas,
primarily nineteenth- and twentieth-century factory and storage yard grounds, that are the
most valuable elements of cultural heritage. Due to socio-economic changes, including the
global pursuit of cheaper production solutions or the shutting down of manufacturing in
favour of the creative sector [49], these areas became abandoned. They freed up areas seen
as attractive for development and that were relatively close to historical city centres—areas
that should have been reclaimed for cities [50]. In comparison to dynamically developing
western countries, in Poland, these changes typically play out with a certain delay and do
so at a slower pace, reflecting the general political and historical situation.

In the nineteenth century, it was the partitions that exerted a major impact on the
uneven urbanisation of the present-day territory of Poland and the different development
patterns of each city. During this period, what is now Poland was divided between foreign
powers—Prussia, Russia and Austria (in the years 1795-1918, although this process began
in 1772). In the twentieth century, the destruction of the urban fabric was caused by the
fronts of the two world wars that swept across the country. This was combined with the
toilsome reconstruction that came afterwards. In addition, it should be remembered that,
as a result of the peace treaties that ended the Second World War, Poland lost over half
of its territory to the Soviet Union [51], gaining a portion of highly urbanised German
lands—in Silesia, Pomerania and Masuria. These territories were heavily damaged at
the start of the war, but after its conclusion they became (and often reprised their role as)
Poland’s western and northern provinces [52]. Understanding these historical processes
and their associated economic and social changes explains why uneven industrialisation
exerted different types of impacts on the urban layouts of contemporary Polish cities.
The totalitarian communist regime that governed the country up to 1989 (dependent on
the USSR similarly as in the remainder of Central Europe) promoted industry at the cost of
other branches of the economy. Due to this fact, the liquidation of large industrial plants in
cities and the associated economic and spatial changes in Poland [53] started to take place
during the final years of the twentieth century and continue to this day [54]. In Western
Europe, these changes began earlier, in the 1980s [55].

As stipulated by the principles of sustainable development, confirmed both in ur-
ban planning manifestoes [56] and numerous international [57], national and local acts
of law [58], reports [59] and planning documents, and stated in the findings of academic
studies, the reuse of brownfields and their reincorporation into urban structures is de-
sirable [60]. It appears to limit the negative consequences of exurbanisation. It can lead
to the renewal of districts located closer to city centres and an inwards-oriented urban
development as opposed to urban sprawl. Preceded by numerous analyses and multi-
disciplinary studies, supported by elaborate and sophisticated legal and planning systems
that appear to guard the public interest and aid the development of cities and regions,
European cases of successful post-industrial area revitalisation processes [61] show a broad
range of possibilities [62].
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3.2. Brownfields in Polish Cities—Problems with Spatial Development

Successful cases of revitalising urban brownfields in Western European countries
as discussed in the literature [63—65] can in many cases act as models for strategies for
transforming similar areas in Poland [66,67]. Especially as their careful analysis could
aid in avoiding numerous mistakes or unneeded procedures that would only extend
their transformation. Therefore, apart from transforming the physical urban structure,
they could, based on interdisciplinary studies, also contribute to modifying the legal system
and the manner of formulating planning documentation provisions [68].

Sometimes this is actually the case, and Gdarsk-based projects can act as model
examples for similar projects in Poland, especially the still ongoing revitalisation of post-
shipyard areas as a part of the “Young City” and the almost-complete measures at Wyspa
Spichrzéw [69]. Urban renewal was preceded there by many years of studies, workshops
and reports prepared with the participation of urbanists and planners from the Faculty
of Architecture of the Gdansk University of Technology (under the supervision of M.
Kochanowski and later P. Lorens). They were associated with public participation and were
conducted with a great number of stakeholders, which enabled the best possible prepara-
tion of similar projects under Polish legal conditions. In the case of Gdansk, the measures
and preparation of research and planning documents, together with multi-alternative stud-
ies, urban and architectural design competitions and even masterly workshops conducted
by world-famous architects, were undertaken long before the passing of the Revitalisa-
tion Act in Poland in 2015. The Act stresses social and economic matters and greater
participation of all stakeholders in decision-making via the legal strengthening of public
participation measures [57]. Despite the final outcome often being different than stipulated
in the ideal model assumptions from reports from many years ago, they have made their
mark on the city’s current planning documents. Over a decade later, the measures taken
to transform Gdarisk’s central, post-industrial zone have their own dedicated and perfect
academic documentation [70-72].

However, despite the new Act being in force for five years, in light of the crisis
of Poland’s spatial planning system that shall be briefly discussed later, revitalisation
measures targeting areas abandoned by industry and the military and the need to provide
them with infrastructure leave much to be desired. This is partly to blame on legal
imperfections and the pioneering nature of the relevant solutions. For over a decade,
considerable focus was placed primarily on aesthetic and construction-related aspects [73],
which led and still leads to the gentrification of areas subjected to revitalisation [74].
Revitalisation has often been performed as if played by ear, often based on good foreign
models (which cannot always be directly transplanted to a different spatial and socio-
economic setting), and sometimes without paying them any mind [75]. However, the
outcome of brownfield transformation projects in Poland is primarily the result of low
social awareness among decision-makers, real estate developers and future buyers of
buildings and spaces created through the process in question [76]. The problem applies
to the principles of shaping spatial structures in cities. This can also be associated with
a very low level of architectural and urban education in the country at the primary- and
high-school level [77]. Likewise, the country’s liberal brand of capitalism is also to blame,
as it strives to maximise profits with disregard for social and spatial costs of its decisions
and is an understandable and natural social reaction to decades of communist rule [27].

In the country’s largest cities and metropolises (Warsaw, Cracow, the Gdansk-Sopot-
Gdynia Tri-city, Wroctaw, Poznan, £6dz or the Upper Silesia-Zagtebie Metropolis that
was established in 2018 and consists of 41 cities and communities in Upper Silesia), there
has been increasing development pressure on areas freed up by industry and on the
infrastructure necessary for them to operate. This increase has had a different pace in
different areas [78]. Especially that once-peripheral areas have currently found themselves
in city centres, such as the areas of ‘Mtode Miasto’, Wyspa Spichrzéw, Dolny Wrzeszcz
and Garnizon in Gdansk, or Zabtocie, Podgérze and Grzegorzki in Cracow, Breweries
in Cracow and Warsaw, Praski Port in Warsaw. The same has happened with numerous
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post-factory areas in £.6dz [79], cities of the Upper Silesia-Zagtebie Metropolis and many
others [40,80-83].

After 2003, Poland has entered into a crisis of spatial planning as previously enforced
spatial development plans (acts of local law) were voided by a new Spatial Planning and
Development Act [57]. This was combined with the obligation placed on municipalities
to enact new spatial development conditions and directions studies. These studies did
not have the status of local law and were merely intended as guidelines, to provide the
basis for drafting new plans. Many municipal governments—including Poland’s largest
cities—have not fulfilled this obligation to date (October 2020). Some of them have done so
only partially, enacting local plans only for fragments of their territories. This situation has
led to land speculation that is difficult to control and the widespread practice of using legal
loopholes during the issuing of construction permits. They are based on administrative
decisions that are permitted in situations where there is no development plan in place for
a given area, despite the fact that legislation that has been amended several times after
1989 [84].

This has also contributed to an excessive densification of new, functionally varied
development (primarily commercial, office and residential) on brownfields obtained for
real estate projects, primarily those located in city centres. This densification is typically
motivated solely by short-term profit instead of correct relationships between urban struc-
tures and spatial order. It typically takes place without ensuring proper transportation,
educational, cultural or blue-green infrastructure. This problem, apart from periodically
generating media outrage and public protests, has also become the subject of numerous
academic studies in Poland [85,86].

The irregularities and flaws of this form of shaping the city are particularly visible in
multi-family housing complexes of varying size, which are primarily built by real estate
development companies that offer apartments for sale [87]. Housing shortage, caused
by years of underfunding and crises during the period of communist rule, continues to
be a problem in Poland, as indicated by a report on the housing situation from March
2020 [88]. The report points to a state-wide apartment shortage of around 650 thousand
units. Demographic change, as well as treating apartments and houses as a form of capital
investment, have led to an overproduction of expensive, privately-owned apartments, built
primarily by large real estate development companies and non-institutional developers [89].

The desire to maximise sales profits caused housing environment quality in complexes
built in the years 19992020 to typically leave much to be desired [90]—even despite the
observably better visual attractiveness of their architecture in most cases, although this
cannot always be said of apartment functionality. However, it appears that the market
for privately-owned housing associated with real estate development company projects is
slowly beginning to exhaust itself—particularly in large cities, where real estate prices have
been increasing along with the number of completed projects for over a decade. Perhaps
the current crisis associated with the COVID-19 pandemic and lower demand for dwellings
and office spaces for rent, caused by numerous associated factors [91] is one of the reasons
behind this. For comparison, the number of social or municipally owned housing handed
over for use has been declining and in 2019 amounted to only 2.2% of all construction
projects [88].

3.3. Post-Industrial Areas—QOverview and Specificity of Cracow’s Downtown Area

The beginnings of Cracow date back to the end of the ninth and the beginning of
the tenth century and are associated with a fortified gord on Wawel Hill (which is now
the site of Poland’s largest castle and cathedral complex). It towered above a stretch of
swampland in the bend of Poland’s largest river—the Vistula, which has been a major
circulatory and commercial thoroughfare for over 900 years, ensuring prosperity and
economic development to cities and settlements erected along its course [92]. Cracow
is currently Poland’s second-largest city (with around 769,000 residents in 2020) and a
former state capital (between the eleventh and sixteenth century). The city is of immense
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symbolic and cultural significance to Polish national identity, a city of culture and science
that attracts thousands of students and researchers and millions of tourists and pilgrims.
In 1978, the urban layout of Cracow’s Old Town (from 1257) together with the suburbs of
Stradom and Kazimierz (from 1335), as well as Wawel Hill, was placed on the UNESCO
World Heritage List. In 2010, a large portion of the city centre, within the so-called second
ring road [93], which corresponds to the size of the city’s urban area towards the end of the
nineteenth century [94], was also added to the UNESCO List as a buffer zone.

However, like every city, Cracow’s history features periods of prosperity and decline.
Towards the end of the eighteenth century, after the third partition of Poland in 1795,
after suffering damage in almost two centuries of wars and epidemics and a population
decrease to around 10,000 [37], Cracow found itself under Austrian rule. From among the
Polish cities incorporated into Austria, it was Lviv (currently in Ukraine) that developed
much more dynamically and became the capital of Galicia, a new province created by
the occupying power. With a peripheral location, close to a new border with Prussia and
Russia that had been created after the partition of Poland among the European powers,
Cracow became a distant backwater to the Austrian Empire, without major significance
to the state’s economic development. The rise and fall of Napoleon I and the associated
geopolitical events, primarily the establishment of the Cracow Republic facade state in
1815, enabled demographic growth. In 1843, the city had a population of 43,000, with areas
located on the southern shore of the Vistula—including the district of Podgoérze—not
counted, as formally Austrian territory. Due to its location at the border between three
major powers—Russia, Austria and Prussia—the city gained a certain stabilisation and
moderate economic development, primarily based on trade.

The development of industry in Cracow was largely confined to milling and alcohol
distillation—no attempts at establishing a modern manufacturing industry were recorded
at the time, although it did start to develop in other areas of contemporary Poland (Warsaw,
Wroclaw, cities of Upper Silesia or Poznari). The reincorporation of Cracow into Austria
in 1846 did not change the situation, especially as the city’s development was limited and
subjected to military regulations. In the middle of the nineteenth century, Cracow was
labelled a fortress city (Festung Krakau) and as such (with a later loosening of rigorous
regulations) survived until the First World War and the end of the Austro-Hungarian
monarchy [38]. It was the outline of the fortress’s core (noyau), the first of three liens
of defence, that determined Cracow’s spatial development up to the first years of the
twentieth century [95] and it is this area that was inscribed onto the UNESCO World
Heritage List as a buffer zone (Figure 1). However, in the second half of the nineteenth
century (following the Austrian act on industrialisation from December 1859), factories
appeared in the city. They served not only its needs, but also the Austrian internal market
and the production of export goods, along with increasingly modern industrial plants
necessary to service the city and its infrastructure, such as waterworks, a gas plant and
several power plants [37].
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Figure 1. Centre of Cracow—UNESCO protected area from 1978 (marked with orange line) and its extension—the buffer
zone from 2010 (marked with green line), source: http:/ /whc.unesco.org/en/list/29/multiple=1&unique_number=1739
(public domain).
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The first modern planning document—the Greater Cracow Regulation Plan—was
drafted on the basis of a winning conceptual proposal (Figure 2) selected in a competition
organised by the city in 1910. It sanctioned and regulated the placement of industrial
areas in the eastern and southern part of the city, primarily in the contemporary districts
of Wesota, Grzegorzki, Kazimierz, Podgorze and Zablocie [41]. Due to the previously
mentioned military constraints, newly erected industrial plants found themselves in the
immediate vicinity of the historic city centre. Some of these plants survived the interwar
period and the Second World War and even continued to develop during the People’s
Republic of Poland (until 1989). Of these, some continue operating today, and the traces of
others are a post-industrial heritage that is important to the city.

Figure 2. The Greater Cracow Regulation Plan—the winning competition entry by: Jézef Czajkowski,
Wiadystaw Ekielski, Tadeusz Stryjenski, Ludwik Wojtyczko and Kazimierz Wyczynski, 1910, The cre-
ation of the urban form, extended beyond former fortifications of the inner city (everything that is
marked differently than dark and light grey). The proposed layout, although never completed in that
form, has been in many points repeated by the following urban plans of the city. source: reproduction
in the collection of the Chair of Urbanism and City Structure Architecture of the CUT FA, photo by
M. Nowak.

In the years 1945-1989, similarly as in other cities in the country, Cracow again saw an
intensive wave of industrialisation, with several dozen factories and industrial plants of
varying size and significance distributed across the entire city. They were located primarily
within the territory outlined in the pre-war plans of the city—to the east of the centre
and along the Vistula, as a suitable waterway. The infrastructure serving industry was
extended as well—primarily in the form of roads and railways. These projects and their
inconvenience over decades of operation have affected their immediate surroundings,
the cityscape and the environment in various ways [96].

The peak manifestation of Cracow’s industrialisation, as well as a form of political
manifesto by the new, pro-Soviet government, was the construction of an enormous
metallurgy plant in the years 1949-1954—the Vladimir Lenin Steelworks (now owned by
ArcelorMittal Poland, which announced in October 2020 that it will cease to produce steel).
The factory was established to the east of the existing urban structure of the city, on the
northern shore of the Vistula. This metallurgy plant became the largest industrial complex
in the city and one of the largest in the country. It was accompanied by the foundation
of a Socialist Realist ideal city—Nowa Huta—on the territory of the existing villages of
Mogita, Biericzyce and Krzestawice. These areas were incorporated into Cracow already in
1951, and over time became increasingly well-connected with it in physical terms, via its
development structure, transportation system and a layout of green recreational areas that
are now being increasingly damaged by new development projects [97]. This evolution
can be recreated based on historical photographs, maps and planning documents [39]
(Figure 3).
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Figure 3. Drawing of the Local General Spatial Development Plan of the City of Cracow, drafted by a team under the
supervision of Z. Ziobrowski in the years 1988-1994, shows a significant concentration of industrial and infrastructural uses
(violet, pink) and their supporting railway infrastructure (black) in the eastern part of the city (around 70% of build-up areas)
in relation to the western part of the city (around 12% of build-up areas). However, it is visible that the plan maintained the
historically grounded industrial and infrastructural use even in central areas, particularly located near the Vistula River and
along railway lines. This plan was in effect up to 2003. Source: reproduction in the collection of the Chair of Urbanism and
City Structure Architecture of the CUT FA, photo by M. Nowak.

4. Results
4.1. Selected Cracow-Based Cases of Contemporary Housing Projects in City-Centre
Revitalised Brownfields

The detailed study presented in this paper concerns cases of housing and mixed-
use housing and service projects built in the years 2000-2020 on sites formerly occupied
by industrial and infrastructural plants and storage complexes. They are located in the
city centre of Cracow and as such primarily within and in the immediate vicinity of the
UNESCO buffer zone and even inside the strict conservation zone established in 1978.
Not all these areas were identified in applicable planning documents as intended for
revitalisation (Figure 4). However, their transformation can be seen as offering a new
spatial quality in zones that were excluded and inaccessible to residents for many years.
Sometimes, it even forms a desirable continuation of generally accessible urban fabric,
with a particular focus on the system of green public spaces.
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Figure 4. Areas planned for revitalisation and the network of the city’s main green corridors—vision 2030-50; post-industrial
areas covered by revitalisation plans in 2017 (black grid) and key to revitalisation (violet grid); by M. Gyurkovich, A. Szarata,
Z. Zuziak and team, drafted by A. Derlatka 2017, source: [58], available by the courtesy of the Spatial Planning Bureau of
the Office of the City of Cracow.

Citywide blue-green infrastructure is crucial for creating a healthy housing environ-
ment. In Cracow, it is primarily formed by a network of city parks and riverside green
areas (called ‘river parks’ in planning documents), both landscaped and left in their natural
state. They are supplemented by large greenery complexes—those of Las Wolski and the
protected areas of several landscape parks in the western part of the city and large green
areas, typically flood plains or farmland, in the northern and eastern edges of the city
(some, including the Nowa Huta Meadows, labelled as ecological use or Natura 2000 areas).
This system, although it is supplemented by greenery that accompanies the road and path
network, is not continuous. The most important citywide connector is the Vistula river
park [98], as the river flows through the entire city from west to east. Many areas located
along the Vistula possess unique landscape, recreational or ecological assets (Figure 5).
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Figure 5. Cracow Ecological Stability Network—Sie¢ Stabilnosci Ekologicznej Krakowa (SSEK), by B. Degorska, source: [17].
Rivers and its surroundings marked cyan, forests -dark green, lawns—light green. Different forms of protected landscapes
marked with red, pink and orange outlines. The ecological corridor of Vistula River Valley (crucial in the scale of entire

Europe) marked with large dark-blue circles, smaller blue circles along the river valleys shows the ecological corridors of

supra-local importance. Dark-green circles shows the range of “green ring” around the city.

Four completed housing projects that were built in post-industrial central plots and
possess linkages with the city’s blue-green ecological system were selected for further
in-depth analysis. This was the most important criterion for case selection, apart from all
of them having a dominant housing function. Three of the projects were built as singular,
large endeavours, adaptations or as a result of remodelling small industrial plant buildings:
Browar Lubicz at Lubicz Street, Wawrzynca 21 in the Kazimierz district and a mixed-use
service and residential building at Nadwislariska Street, in the historical area of Podgorze.
The study also covered two large industrial and storage areas that are currently being
adapted into exclusive housing areas. These areas are located in the immediate vicinity of
the Vistula River Valley—in the districts of Grzegdrzki and Zablocie, east of the historic city
core that features the most precious elements of urban and architectural heritage (Scheme 1).
These areas functioned almost up to the start of the twenty-first century. They comprised
numerous manufacturing plants and institutions that were founded between the middle
of the nineteenth century and 1989, and their multi-stage remodelling is still ongoing,
with different real estate developers participating (Figure 6).
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Scheme 1. The comparison of the surface of the areas under study.

Figure 6. City centre of Cracow—territory covered by the Local Old Town Revitalisation Plan from
2008 (red), the present-day Historical Urban Complex, Monument to History (https://msip.um.
krakow.pl). The areas discussed in the paper are shown in yellow—on some sites one can still see the
industrial structure present at the time—based on: [99] https:/ /rewitalizacja.krakow.pl/.

4.1.1. Small Interventions within the Historic Urban Tissue of Cracow

The Browar Lubicz project is one of the first and most successful examples of revital-
ising post-industrial areas in Cracow’s historic urban centre. The small brewery, which
belonged to the Goetz family of Galician market potentates, was built in 1840 on the border
of the suburbs of Wesota and Lubicz [37] and was afterwards successively extended and
modernised. It operated up to the early 1990s. The site is located near a railway track, in the
immediate vicinity of the Main Train Station, a Jesuit monastery and a complex of clinical
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hospitals that expanded throughout the entirety of the twentieth century [100]. The most
valuable buildings were placed in the municipal register of monuments in 1995 [101], while
many later buildings, primarily from the 1960s and 70s (Figure 7), of low architectural and
aesthetic value, were demolished. Changes in designers and developers, as well as precise
and restrictive local development plan provisions (that only covered the project site) led to
the preparation of a series of highly similar design proposals. Ultimately, the design was
prepared by the Cracow-based MOFO architectural firm [102].

(b)

Figure 7. Comparison of orthophotomaps of the selected fragment of Cracow’s urban fabric under

study (1. Browar Lubicz) from 1970 (a) and 2019 (b) against public greenery (cyan). There is
an observable change in urban fabric typology and density. Based on aerial photography from
https:/ /msip.krakow.pl.

A housing and office complex was built at the site of the former production plant,
and the former gates to the brewery are now open, inviting pedestrians into its interior.
These openings are a continuation of locally significant compositional axes, primarily the
longer axis of Park Strzelecki (Marksmen’s Park). ‘The new massings were combined with
existing ones in a manner that references the layout of the brewery’s historic develop-
ment’ [103]. A tall, slender ‘factory” brick smokestack continues to act as the complex’s
dominant element, which, together with a restored boiler building, became the centre of a
small recreational space. The architecture of the complex’s housing buildings primarily
features brick and steel, as well as wood, as finishing materials, blending new facades with
the restored walls of historic sections, adapted to new functions—primarily commercial
ones (offices, restaurant, shops). The brewery’s old equipment further enhances the at-
tractiveness of the complex’s partially green social spaces. The proximity of the historic
centre and the city’s main transportation node, along with numerous public institutions
and corporation offices, has contributed to the commercial success of the project, whose
buildings were built to a very high finishing standard (Figure 8).

(b) (o)

Figure 8. Browar Lubicz housing complex—as seen in 2019. Photo by M.Gyurkovich (a) view from the complex towards
the park; (b) internal street with the former palace of the brewery owner on the left; (c) chiminey left as a symbol.

124



Sustainability 2021, 13, 418

The course of Wawrzyrica Street is a trace of the outline of Kazimierz’s medieval
city walls. It is here that, on previously undeveloped land, the first infrastructural plants
that provided amenities to the city began to be built in the second half of the nineteenth
century: a gas plant, a power plant and a tram terminus [37]. Some of the historic buildings,
including ‘gasometres’, disappeared, while others, which remained in the hands of energy
and gas companies, act as administrative and office buildings (Figure 9). The half-timbered
buildings of the terminus now house the Municipal Engineering Museum and gastronomic
establishments. Other historic buildings were taken over by private real estate developers.
This was the case for one of the buildings that once belonged to the municipal power
plant—at 21 Wawrzynica Street. Detailed architectural and conservatorial documentation
and a series of conceptual design alternatives led to the construction of the Wawrzyrica 21
apartment complex. The complex, built to a design by architects from B2 Studio, consists
of two city blocks (Figure 10a,b). In the frontal, northern block, historic buildings were
extended and connected to new sections, whose neutral detail, maintained in a ‘post-
industrial” aesthetic, highlights the remains of former structures (Figure 11). The southern
block, in the shape of the letter U, opens towards the Vistula, the green Krzemionki Hill on
the river’s southern bank and, in its immediate vicinity, the site of the former gasometres,
commemorated in the form of a small green square. This complex, due to its ownership
situation, does not have direct linkages (apart from visual ones) with the green square or the
riverside boulevards, which are separated from it by a street. However, the development’s
central location, unique views and a particular attention to the post-industrial place-based
heritage remain its key assets.

(b)

Figure 9. Comparison of orthophotomaps of the selected fragment of Cracow’s urban fabric under
study (2. Wawrzynca 21) from 1970 (a) and 2019 (b) against public greenery (cyan). There is a
visible change in urban fabric typology and density—based on aerial photography from: https:
/ /msip.krakow.pl.
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(a) (b)

Figure 10. Exclusive housing complex on the site of a former power plant and gas plant in Kazimierz—Wawrzyrica 21—as
seen in 2020—view towards the south-west (a) and towards the east (b); Photo by P. Krajewski, courtesy of J. Biatasik,

source: http:/ /b2studio.com.pl/projekt/apartamenty-wawrzynca-21/.

Figure 11. Details and materials inspired by the post-industrial genius loci—Wawrzyrica 21—as
seen in 2020; Photo by P. Krajewski, courtesy of J. Biatasik, source: http:/ /b2studio.com.pl/projekt/
apartamenty-wawrzynca-21/.

The Nadwislariska Apartments complex of residential and service buildings in the district
of Podgorze, located in a narrow, elongated city block between Nadwislariska, Piwna and
Krakusa streets, was built in the years 2011-2014 almost at the Vistula’s shore. This area is
located in the vicinity of Podgorze’s former nineteenth-century power plant, built near a
railway line that ran along the river. The power plant was redeveloped and adapted in
the years 2006-2014 into a cultural facility—one of the city’s most iconic buildings, the
Cricoteka [92].

In the nineteenth century, the plot in question was occupied by small storage buildings
and industrial plants. After the Second World War, a complex of buildings of the Vistula
textile factory was built here, together with a tall and characterless sewing hall (Figure 12a).
After the complete relocation of the plant outside of Cracow in the beginning of this century
(to the town of Myslenice, located 35 km away), the plot was sold, and the buildings were
demolished. The new project continues or perhaps even goes beyond the scale of the
former sewing hall, referencing a nearby hotel from the 1990s and an office building at
neighbouring Bohaterow Getta Square.
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(b)
Figure 12. Comparison of orthophotomaps of the selected fragment of Cracow’s urban fabric under
study (3. Nadwilasiska Apts.) from 1970 (a) and 2019 (b) against public greenery (cyan). There
is a visible change in the urban fabric’s typology and density, based on aerial photography from:
https:/ /msip.krakow.pl.

It is one of the tallest buildings in Old Podgérze, many times taller than the nearby
historical development and even the later urban infills built between the 1960s and 1990s
(Figure 12b). Due to the sculptural form of its massing, which creates an illusion of a
division into a sequence of several townhouses, the mass is not excessively overwhelming,
and the scale appears adequate to building the frontage of a river valley in the city centre
(Figure 13).

Figure 13. The Vistula River boulevards as seen from a footbridge, with Cricoteka and the project un-
der study (Nadwislariska Apartments) in the background—as seen in 2019. Photo by M.Gyurkovich.

Primarily featuring dark, industrial brick in several shades of colour, along with large,
glazed surfaces and steel elements, the project by Saran Architekci is a neutral backdrop
for the unique architectural form of the Cricoteka (Figure 14a). Service premises on the
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ground floor and the presence of new residents, mostly young professionals, have made
this once-excluded area a living fragment of Podgérze’s urban fabric, which is undergoing
gentrification (Figure 14b). Apartments in the building offer unique views of the Vistula
River Valley’s panorama, the historic area of Cracow towards the north, and the green
strip of Krzemionki Hill, which compositionally encloses from the south the historic urban
layout of Cracow, developed for 9 centuries along the north-south axis [104].

() (b)

Figure 14. Nadwislaniska residential and service complex- view from across the river (a) and from
the south- opposite side (b). Photo by authors.

4.1.2. Transformation of Large Post-Industrial Areas in the City Centre near the
Vistula River

The Grzegorzki district, located on the left bank of the Vistula, to the east of the historic
city centre, together with Zabtocie, located on the opposite side of the river, underwent
rapid industrial development at the turn of the twentieth century. Since the Middle Ages,
the river had been the major route for transporting goods [96], and the construction of
railway lines eastwards from Cracow’s centre enabled the development of additional
factories. The combination of newly erected plants and riverside storage areas with a
system of railway tracks running along shores and connected with train stations enabled
the plants to survive and develop at the site. They operated up to the end of the People’s
Republic of Poland in 1989. It was then that the global economic situation began to affect
Poland’s economy and thus the spatial form of Polish cities.

Unprofitable plants that typically occupied attractive land with good spatial linkages
in city centres became increasingly attractive to real estate developers. These changes were
noted by city planners and decision-makers, contributing to the planning and construction
of significant infrastructural projects in this area. The most important ones included a new
river crossing—Kotlarski Bridge (competition 1999; construction 2001). Along with the
modernisation and extension of streets that led to it, it linked Grzegdrzki and Zabtocie (by
car, tram, bus, on foot and bicycle). It also led to the closing of the loop of the second ring-
road of the city, which roughly corresponded to the line of the core of nineteenth-century
Austrian fortifications [38]. The project clearly sped up the revitalisation of Zabtocie.
It began several years earlier on the ‘better’ shore, in Grzegorzki, closer to the city centre.

The fall of large industrial plants in Grzegoérzki towards the end of the 1980s, which
affected, among others, the Zieleniewscy Machine Industry Plant (which was the largest
factory in Cracow up to the 1940s) or the relocation of others—the municipal slaughter-
house or the neighbouring chocolate factory (Figure 15a)—freed up large areas for new
development. In the western part of the district, on the site of the former slaughterhouse,
the Galeria Kazimierz commercial ad service centre was built in the years 2004-2005 [105].
It was soon surrounded by office and hotel buildings and later several smaller housing
complexes (built in stages up to 2020). Apart from fragments of the road layout and three
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heritage-listed buildings of the former slaughterhouse (from 1871), the post-industrial
heritage of the site is completely imperceptible. This is felt even more in the eastern part
of the district, outside of Kotlarski Bridge, where no local spatial development plan was
enacted between 2003 and October 2020 (Figure 15b).

(b)

Figure 15. Comparison of orthophotomaps of the selected fragment of Cracow’s urban fabric
under study (4. Grzegorzki) from 1970 (a) and 2019 (b) against public greenery (cyan). There is
a visible change in the urban fabric’s typology and density, based on aerial photography from:
https:/ /msip.krakow.pl.

These areas are converted into housing estates without proper service and educational
infrastructure. In these departments, they are based on existing neighbouring institutions
from the 1970s and 1980s. Sometimes new educational functions appear as secondary
adaptations of the ground floors of existing or even newly designed buildings. The second
ones typically feature a certain number of commercial premises for rent. Nearly all build-
ings and infrastructural elements that signified the district’s post-industrial heritage have
been demolished (including two factory halls which continue to be listed in the municipal
monuments register!). The only building that is under protection is a Socialist Realist
cinema theatre (currently a musical theatre). In architectural terms, the buildings and
complexes built in this part of the city are characterised by high diversity of styles and
sizes, but also by formal attractiveness. However, their architecture does not reference
local tradition and could be built in any place in the world looking equally as attractive
(Figure 16a,b). Some complexes (like Wislane Tarasy I) could be characterised by attention
to and a quality of the housing environment, along with pleasantly composed semi-private
and public greenery. They supplement the municipal system of blue-green infrastructure
(Figure 17a,b).

129



Sustainability 2021, 13, 418

@ (b)

Figure 16. Grzegorzki— “international style” architecture of housing complexes with no connection to the local identity—as
seen in 2020. Photo by authors. (a) view towards Wislane Tarasy I complex; (b) Wislane Tarasy II complex looking more like

some resort in the Mediteranean, than a housing complex in Cracow.

@) (b)

Figure 17. Grzegorzki- public greenery around and within housing complexes—as seen in 2020. Photo by authors.
(a) internal public passage with greenery; (b) publicly accessible greenery on the edge of one of the housing complexes.

The transformation of post-industrial areas in Zabtocie began almost simultaneously.
However, it initially progressed at a slower pace [86], also because production and other
economic activity, often relocated from other areas of the city, was still ongoing in many
buildings that existed at the time. Another reason was the isolation of the district, which
has the shape of the letter V, surrounded on both sides by railway escarpments and by the
Vistula River from the top (Figure 18). This area was connected with the remainder of the
city’s urban fabric by only three narrow streets. Only the construction of the previously
mentioned bridge and tram line across the Vistula to Grzegérzki brought this area closer to
the city, both mentally and functionally. Paradoxically, the resulting offer was first taken
up by educational and cultural institutions, with housing complexes built primarily in
the last five years. The district is the home of one of the largest private universities in
the city—the Andrzej Frycz-Modrzewski Krakow University (since 2000) whose campus
(2000-2020) is currently located near the river (initially, the university operated in office
and post-industrial buildings scattered across the district). The adapted buildings of the
former ‘Rekord” Enamelware and Tin Products Factory, known from Steven Spielberg’s
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film Schindler’s List, became two important cultural institutions: a branch of the historical
museum of the city of Cracow which relays the history of the area [106] and MOCAK—the
Museum of Contemporary Art Krakéw (since 2010).

Figure 18. Comparison of orthophotomaps of the selected fragment of Cracow’s urban fabric
under study (5. Zabtocie) from 1970 (a) and 2019 (b) against public greenery (cyan). There is
a visible change in the urban fabric’s typology and density, based on aerial photography from:
https:/ /msip.krakow.pl.

In 2010, a local spatial development plan entered into force for the territory of Zablocie.
Its provisions, which are applicable to this day, have completely transformed the image
of the district. Apart from a number of buildings in the municipal historic monuments
record, the district’s post-industrial architectural heritage was not placed under any form
of conservation. Similarly, due to soil degradation, natural heritage was practically non-
existent. The plan introduced a regular grid with narrow blocks allowing high-density
development and mixed-use housing and commercial or service buildings [107]. Two short
pedestrian and recreational axes were delineated, with a small amount of greenery—at the
back of the MOCAK and along one of the area’s streets (Romanowicza).

The site is not connected with the urban greenery system. New buildings and com-
plexes are consistently built by different real estate developers, based on designs by nu-
merous architectural firms. Thousands of new apartments and workplaces are offered
(Figure 19a,b). Many of them, due to the use of attractive details that bring industrial
aesthetics to mind—with steel and brick or raw concrete—have managed to create an
illusion of place-based atmosphere, different from the situation in Grzegérzki (Figure 20a).
Certain post-industrial buildings, such as a mill from the start of the twentieth century
and a six-storey factory hall from the 1970s (Figure 20b), were subjected to adaptive reuse,
but most were demolished. At present, a rapid municipal railway stop has been mod-
ernised nearby. As is often the case, the city did not develop essential buildings—primary
schools, kindergartens or public healthcare centres—that contribute to housing comfort.
The private sector is trying to fill this gap, but so far this has proved insulfficient.
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Figure 19. Zablocie- selected housing projects—as seen in 2020. Photo by authors. (a) difference of scale and density
between existing and new architecture; (b) internal green courtyards are accessible only for the inhabitants.

(b)

Figure 20. Zablocie- selected housing projects—as seen in 2020. Photo by authors. (a) newly formulated street corner with
shops in the ground floor; (b) public space of Romanowicza street with former factory adopted to apartment use (left).

In terms of conservation and offering access to natural heritage, the most important
change in Grzegorzki was reconnecting this district with the river. The elimination of
railway infrastructure that served industry began in the 1980s and led to the construction
of pedestrian paths surrounded by greenery along the Vistula. They connect the exist-
ing boulevards at the level of Kazimierz with areas that are shaped more naturally and
surround the Vistula in the eastern part of the city (also indirectly—with the Nowa Huta
Meadows). The boulevards are modernised and equipped with new sports and recreation
infrastructure elements from time to time (most recently—a beach in the eastern side of
Kotlarski Bridge has been added). Zablocie is still waiting for major projects near the
Vistula boulevards, yet, similarly as in Grzegérzki, the railway lines that separated the
district from the river have been demolished. A small green square called Stacja Wista has
been established in the western part of the area, and the banks of the river are currently
more or less skilfully renaturalised [108].

4.2. Main Findings

The study was performed in a multi-track manner. The main criteria for evaluation
were the number of elements of post-industrial heritage preserved; the preservation of
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the pre-existing genius loci in contemporary architectural interventions—such as forms,
volumes of materials; the accessibility of semi-public or public spaces within the complex
and access to elements of public greenery form the complex. Attention was mainly focused
on functional and compositional linkages between the projects under study and elements
of Cracow’s blue-green infrastructure (Figure 21), understood as the natural heritage of the
city. The distance to green areas and compositional linkages between the building/complex
and the closest nearby park or river park were accounted for. It was also determined
whether green areas were provided as a part of the housing complex projects as required by
Polish construction law, as they can be found to constitute an attractive social space. It was
also investigated whether they supplemented the urban system: providing passages, access
paths or acting as continuations of the city’s network understood as publicly accessible
blue-green infrastructure. The elements of this infrastructure were divided into: crucial,
moderate and local, due to the role which they play in forming the system (Table 1).
The crucial elements are the ones, which are perceived as important in urban composition
of the city, which has been also confirmed in many planning documents [58,98] and
publications [37,96,97]. They are used by all the inhabitants of the city and tourists as
recreational zones. The “moderate” ones are usually used by the inhabitants and users
of a particular district of the city (e.g., small park). The “local” ones are the smallest and
the less important elements of the entire blue-green infrastructure of Cracow. Usually,
they are used by inhabitants of one or few urban blocks (e.g., something like a local green
playground or small garden).

1000m 0 2000 m 4000 m

Figure 21. Planned and existing city parks (red) and river parks (green and blue) in Cracow, set
against housing projects in post-industrial areas under discussion (yellow)—based on: [17] www.bip.
krakow.pl.
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Table 1. Areas under study and green areas (natural heritage) of the city.

Compositionall the Role of the

Pl{bhcly /Functiona Nur.nber of Name of the Nearest Public
Accessible Green . . Public Green . . .
Name of Area Linkages with . . Nearest Public Distance Green Area in the
Areas Featured Areas in Walking
within the Project Urban Distance Green Area Blue-Green
Greenery System of the City
Browar Lubicz partially yes 3 Park Strzelecki 5 m/s;;lrcs:ts s the moderate
Kurlandzki
Wawrzyrica 21 no no 1 (par?([));llﬁzéi\;itula 450 m crucial
River Park)
Nadwislaniska Podolski Boul‘evard 12-50 m/across .
no no 2 (part of the Vistula crucial
Apartments River Park) the street
Kurlandzki 12-20 m/on the
P . Boulevard southern edge .
Grzegorzki partially yes 2 (part of the Vistula of the entire crucial
River Park) complex
Stacja Wista Pgrk 12-250 m/on crucial
and Podolski
. . the northern (Boulevard)
Zabtocie yes partially 2 Boulevard
. edge of the and local
(part of the Vistula entire complex (park)
River Park) P p

The smaller projects (Wawrzyrica 21 and Nadwislariska Apartments) were found to
offer no publicly accessible green areas on their grounds due to their size, composition and
functional layout. They did not have compositional or functional linkages (except of visual)
with the neighbouring elements of public greenery, because of the given location within
the urban fabric. However, the bigger developments were found to feature such elements.
The ones taken under consideration in this paper (Browar Lubicz or entire new parts of
Grzegorzki and Zablocie districts) are in fact multifunctional, with a predominant multi-
family housing function. All of them are located close to elements of public greenery, which
play different roles in the entire blue-green infrastructure system of Cracow (Scheme 2).
The small complex within the adapted brewery offers partially accessible semi-public green
squares within and opens towards Strzelecki Park with one of its visual and functional axes.
Astonishingly, the two large multifunctional developments at Zabtocie and Grzegorzki
districts, which are located almost at river embankments (river park) offered very little
semi-public greenery to its users. In the case of Grzegorzki, only one public green passage
was found (it is closed at night) which runs through one of the housing estates linking it to
Kurlandzki Boulevard and the Vistula River. In Zablocie, only two public passages with
greenery were built to date (October 2020). In both cases, only the first line of the buildings
forms the facade of river boulevards and have visual and compositional connections with
the river and the river park.

The evaluation of the degree of preservation and exposure of post-industrial place-
based heritage in the new projects was also an important element of the study. Apart
from direct adaptations and preservation of existing build-up heritage elements, the form
of inspiration for new architectural and material solutions was also taken into account.
In heritage protection, including the protection of post-industrial heritage, Polish legislation
provides useful tools in the listing of buildings and their complexes in historic monuments
records and registers, especially the register of historical monuments (either municipal or
voivodeship) [101,109], the establishment of conservation zones and detailed provisions
in local spatial development plan (MPZP) texts. The last of the abovementioned tools can
define a different method of protecting or maintaining characteristics that are valuable to
local identity [110].
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Scheme 2. The relation between areas under study and the elements of natural heritage.

Examining whether legal heritage protection instruments, together with those in-
cluded in municipal planning documents, had an actual impact on the preservation and
exposure of post-industrial relics in the areas under study, was also an important task. This
is crucial, as Cracow, despite its long history and extensive heritage protection systems,
possesses relatively few of such buildings and complexes in comparison to other large
Polish cities.

In most of the areas under study, at least couple of instruments of heritage protection
were incorporated. Browar Lubicz, Wawrzynca 21, Nadwislariska Apartments, the western
part of Grzegorzki and most of Zabtocie districts are located within UNESCO protected
areas of the city (the strictly protected zone or the buffer zone). Beyond these areas,
the urban layouts of some of the parts of the city in which three of the analysed projects
are located are placed in the municipal monuments register [93]. They include urban
layouts of: the Wesota district (no. A-650; since 16 February 1984)—for Browar Lubicz,
where four buildings were registered separately (no. A-998; since November 1995); the
Kazimierz district within the ‘new town’ with historical suburbs: Laka Sw. Sebastiana
(St. Sebastian Meadow), Podbrzezie and Pola Kazimierzowskie, placed in the monuments
register (no. A-1273/M; since 18 July 2011)—for Wawrzynca 21; and the former town
of Podgodrze (no. A-608; since 26 October 1981)—for Nadwislariska Apartments. The
weakest protection of built-up heritage could be observed in the districts of Grzegérzki and
Zabtocie, as analysed in the paper. Both were associated mainly with industrial production
and storage up to the end of the twentieth century. As such, they were not a subject
of interest to conservation offices at the time, especially that numerous buildings and
structures dated back to no earlier than the beginning of the twentieth century. As such,
and because of their manufacturing functions, they were not sufficiently protected. The
historical monuments register has only three entries located in Grzegorzki. This number
includes the post-Austrian fort complex (no. A-1048, since 20 February 1998), the three
buildings of the former slaughterhouse (no. A-936, since 28 January 1993), which blend
well with the commercial complex of Galeria Kazimierz, and the Socialist Realist building
of the present-day Variete Theatre (no. A-1359/M, since 21 January 2014). Two factory
halls from the first half of the twentieth century are still listed in the municipal monuments
record [109], despite having been demolished during the construction of housing complexes
in the early 2000s. None of the remains of the post-industrial past of Zabtocie district are
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listed in monuments register [101], despite the fact that almost the entire area has been
protected by UNESCO as a buffer zone since 2010. Five factory complexes from 1899-1939,
which were remodelled already in the interwar period and were listed the municipal
monuments record [109]—and are currently also being remodelled and adapted to new
uses. It includes two museums at Lipowa Street, apartments and offices in the mill at
Zablocie Street. The comparisons below demonstrate just how small the fragment of post-
industrial heritage is that is under conservation in the analysed areas (Table 2, Scheme 3).
The reference to the post-industrial heritage in new architecture were validated by the
appearance of new buildings [1,13,22,102,103]. The use of materials, colours of the finishing
of the facades, as well as details characteristic for industrial architecture in new structures
was validated as “strong”. The use of some (at least 2) of abovementioned elements in new
buildings was validated as “medium”. The lack of the references or small percentage of it
(1 element) was evaluated as “weak”.

Table 2. Areas under study analysed in terms of the protection of post-industrial architectural and urban heritage.

Number of Buildings/Complexes under References to Post-Industrial

Degree of Heritage Conservatory Protection or with the . .
Name of Area . . . Heritage in New
Preservation and Exposure Status of Heritage Structures in H
. Architecture
Planning Documents
. . 4 buildings of the former brewery,
Browar Lubicz high Urban layout of Wesota district strong
Wawrzyrica 21 high Urban layout of Kazimierz district strong
Nadwislariska .
Apartments none Urban layout of Podgorze strong
Grzegorzki none 3 entries in the mu.mmpal monuments weak
register
Zablocie low 5 factory complexes listed the municipal medium
monuments record
PROTECTION OF POSTINDUSTRIAL HERITAGE ELEMENTS
IN STUDY AREAS

7
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1

0 — - o

Browar Lubicz Wawrzyrica 21 Nadwislariska Grzegorzki Zabtocie
. protected urban layout === heritage elements in register

heritage elements in municipal record

Scheme 3. The relation between the elements of protected cultural heritage areas under study.
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The territory of Cracow is covered by a Spatial Development Study that has been
in force since 2003 and was updated in 2014 [98]. Another amendment to the Study has
been in preparation since 2019. However, many areas of the city do not have local spatial
development plans in place (or they have been voided). This leads to growing spatial
chaos, as projects are approved on the basis of mutually uncoordinated planning permits.
Most of the projects discussed in this paper were built in areas covered by local spatial
development plans (Table 3). In some cases, these plans were introduced or changed after
the beginning of ‘revitalisation’ works and merely sanctioned ongoing projects that were
being built based on independent administrative proceedings.

Table 3. Areas under study and local spatial developments plans (MPZP).

Name of the Local Area Covered by Duration of
. Date of Plan . Area under Study . .
Name of Area Spatial Development Entering into Force Local Spatial Plan (in Hectares) Design/Design and
Plan (MPZP) 8 (in Hectares) Construction
. , s 20042011
Browar Lubicz MPZP ‘Browar Lubicz 24 Oct.2007 2.23 2.23 2011-2013
Wawrzyrica 21 MPZP ‘Bulwary Wisty’ 8 Oct. 2013 168.24 0.6 2006-2017
Nadwislariska MPZP ‘Bulwary Wisty’ 8 Oct. 2013 168.24 09 2011-2014
Apartments
I. Western part of the
area- MPZP ‘Rejon Al. .
Grzegorzki Daszyriskiego’ 1. 22 Nov. 2018 1457 IIi 1222 19?)?2&5“11
1I. No local plan for ’ somng
eastern part
Zablocie MPZP ‘Zablocie’ 26 June 2006 175 41 2000 and still
ongoing

The areas in the eastern part of the Grzegérzki district, which are located outside
of the conservation zone associated with the Monument to History and UNESCO, are
an exception. They were the only areas from among those under study not to have a
local spatial development plan in place as of the time of writing of this paper (October
2020). Despite heavy development in the district. The lack of detailed planning documents
and the often-vague provisions of the Study [98] caused the projects under analysis to
contribute to the protection of cultural and natural heritage and the preservation of the
genius loci to differing degrees. Most of the projects were initiated prior to the passing of
current spatial planning and revitalisation acts and were designed and built under different
legal conditions.

It should also be remembered the local spatial development plans [111,112] and
municipal revitalisation documents [99,113] change every couple of years and are not
always mutually coherent. In terms of the protection of natural heritage, apart from
the provisions of the study and local plans, a physiographic report prepared almost a
decade ago can be a point of reference [17]. Therefore, numerous projects from the last
two decades, even those in neighbouring areas, were built under different legal and
spatial conditions—which applies particularly to the latest buildings, built in the context of
previously completed projects (primarily in Zabtocie and Grzegoérzki).

5. Discussion

Civilisational progress and technological development have always enforced changes
in the use of urban space, primarily including architectural heritage, which forms the
urban fabric [114]. It seems that it is widely accepted that historic structures in European
cities and towns should be adapted to new functions, instead of being destroyed and
demolished. In Poland, this way of thinking is not always associated with post-industrial
heritage. As a result of global economic processes, during the last decades we could
observe a disappearance of industrial production which used to determine the power and
strong position of cities and region [37]. It has been transferred to other areas of the world.
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Thus, as stated at the beginning of the paper, many abandoned and unused complexes of
buildings and engineering structures were left within the central districts of Polish major
cities. They are evidence of the economic development of cities, mostly in nineteenth and
twentieth century. Many monuments of post-industrial heritage frequently possess not
merely historic but also considerable artistic value. Such complexes and singular buildings,
which no longer serve their original functions, are adapted to different needs [115]. Multi-
family housing is one of them [61-65]. This way of thinking is connected to guidelines
resulting from the needs of sustainable development [35]. They advocate the necessity to
reuse already urbanised brownfields in order to stop urban sprawl.

The research presented in this paper was focused on multi-family housing projects of
different size, built on central, post-industrial sites. Cracow was chosen as a case study,
as the authors have been conducting many research projects focused on it over the previous
decades. Furthermore, various forms of conservation of built-up and natural heritage
were applied in the city. Therefore, the authors were interested in investigating how they
affected the character of architecture and land development in the renewed post-industrial
areas under study.

In the case of listing the entirety of a city’s fabric as a monument to history (as with the
historic centre of Cracow), every new project must be approved by proper administrative
organs (including conservation services). The provisions concerning conservation and
exposure of surviving post-industrial heritage are typically quite restrictive in the areas
under study, although in some cases they were introduced after the commencement or
even the conclusion of new projects.

They are defined by provisions of local law (local spatial development plans) or listings
of individual buildings and complexes in applicable monuments registers (at the municipal
or voivodeship level). The revitalisation of post-industrial sites must nevertheless allow for
a high degree of interference with and the transformation of surviving tissue [49,52,54]—
especially as not all of its elements are under protection, since many of them are twentieth-
century factory and storage halls of negligible spatial and architectural value. However,
it is also the awareness of developers, decision-makers and the talent of designers that
define the degree to which the often-unique post-industrial character of these areas has
been either preserved or lost. The findings of the study also showed that not all legal
forms of heritage protection that are present in the Polish system are effective. Surprisingly,
as proven in the study, only the combination of two legal instruments can effectively protect
post-industrial and natural heritage: an entry in the monument register [101] together with
an enacted local spatial development plan (Scheme 4). This holds true even despite the
existence of UNESCO protection zones [93], which apply to large territories of the city
centre of Cracow, so it seems to be equally protected. Practice has demonstrated that it
is not the case (Table 4). The findings of the study open the way to further investigation.
The COVID-19 pandemic has already changed the perspective and the way we use our
cities [116,117]. The public sector and commercial businesses, which were the main actors
in the refurbishment of post-industrial sites, will not need so many square metres within
cities anymore. Most activity has already been switched to remote work. The question as
to whether multi-family housing in converted, post-industrial sites can become a more
efficient way of protecting this kind of heritage for the years to come, instead of adapting
them to other functions, remains open.
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Browar Lubicz

m Study area (ha) = Surface of local plan (ha)

Wawrzynca 21 Nadwislaniska Apartments

0.6 0.9

m Study area (ha) = Surface of local plan (ha) m Study area (ha) = Surface of local plan (ha)

Grzegorzki Zabtocie

= Study area (ha) = Surface of local plan (ha) = Study area (ha) = Surface of local plan (ha)

Scheme 4. The relation between the local spatial development plans areas and the areas under study.
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Table 4. Summary of findings.

Role of Local Spatial Plan Provisions and

Name of Area Degree of‘Cultural Heritage oy, Degree of Lu.\kmg of the . Conservation Documents in the Final
Preservation and Exposure Building/Complex with Natural Heritage .
Project Outcome

Browar Lubicz High High Significant
Wawrzyrica 21 High None Significant
Nadwi$lariska

Apartments None None Average

Grzegorzki Low Average Insufficient

Zablocie Low Average Average

The paper also focused on the formation of proper compositional and functional
links between new projects and their spatial context [18,46], especially the city’s publicly
accessible green areas [98]. Therefore, this paper fills a gap in research on revitalised areas
in the centres of Polish cities, primarily focusing on the links between the areas under
study and elements of urban green-blue infrastructure of the city of Cracow [17], which
constitutes its natural heritage in central areas. The results show that those linkages are
connected primarily by the position of new projects, but also by properly drafted spatial
development plans (Table 4). The case of new district in post-industrial areas of Zablocie
proves this statement. After demolishing most of pre-existing structures, the new district
was built on an all but empty plot in last two decades. The potential to create good green
public connectors between any given point of the site and the crucial element of blue-green
infrastructure of the Cracow (Vistula River Park), neighbouring to the area, was squandered
by deficient local development plan provisions [107].

6. Conclusions

Some of the residential buildings and complexes built in the twenty-first century
in post-industrial areas in Cracow are located in dense urban fabric and do not feature
any spatial, visual and functional linkages with the city’s blue-green ecological system.
It should therefore be stated that, based on the authors’ studies and the literature, they were
not found to offer a suitable housing environment. Detailed research presented in the
paper on five post-industrial areas located in Cracow’s city centre and where new projects
with primarily multi-family residential functions were built, was as a part of a larger study
conducted in five major Polish metropolises. One of the main criteria of the selection of
these areas was their placement in close proximity to the city’s blue-green infrastructure.
Water and greenery are key elements of good quality housing environment [118]. The study
found that despite this proximity, not all complexes were observed to have compositional
and functional linkages with nearby public green areas. In two cases, these were found to
be merely visual linkages, and in the third—only a part of the complex had these linkages
and offered easy access to the elements of Cracow’s natural heritage (Table 1). Green
spaces in two complexes can be considered a continuation of urban greenery. In addition,
the analysis of applicable planning documents (Table 3) demonstrated that local spatial
development plans do not always require such linkages.

Examining the manner of post-industrial heritage protection was also an important
aspect, focusing on architectural, urban and infrastructural heritage. The analyses of
documents and an on-site urban analysis of the complexes under study found that not
all forms of conservation proved effective. Only a listing in the historical monuments
register, supported by spatial development plan provisions, guarantees the preservation
of elements that are important to place-based tradition (Table 2andTable 3). They also
become an inspiration for new architectural forms, which is visible in two of the examples
under discussion (Browar Lubicz, Wawrzyrica 21). In two others (Nadwislariska Apart-
ments, Zablocie), post-industrial heritage became an inspiration for architectural material
solutions, but not necessarily formal ones or for the scale of the buildings and complexes.
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The complete loss of the spirit of the place in the eastern part of the district of
Grzegorzki is a result of the weakness of conservation instruments that were to protect the
area’s post-industrial structures (Table 2). This also stems from the fact that this area, as the
only one among the sites under study, was never covered by a local spatial development
plan and all projects were erected based on construction permits issued on the basis of
individual, uncoordinated administrative decisions. This led to a series of pathologies, e.g.,
the construction of a modern luxury building practically on top of the Vistula River’s flood
embankments, the deregulation of buildings lines and their height, or the predominance
of paved areas over green ones in some complexes. This final aspect, this time legally
sanctioned by local plans, is unfortunately visible in numerous projects in Zabtocie.

Elements of natural and cultural heritage that could aid in the correct shaping of the
housing environment have only recently gained in significance in Poland. It is the talent of
designers and will of real estate developers that largely determine whether they shall be
put to proper use. The original research performed in the years 2000-2020 on Polish multi-
family residential architecture proves that developers have started to pay greater attention
to the quality of buildings and their surrounding spaces in recent years. The examples
from Cracow presented above appear to confirm this statement. However, it should be
remembered that the projects that were analysed are located in exceptional locations, where
developers, expecting high profits [119], can provide additional, non-commercial value
that stems from the exposure and conservation of heritage. This trend can be considered
satisfactory.

The study and findings presented here concerned local cases from Cracow. Many
elements of the development of post-industrial areas in Cracow (and other Polish cities)
and, by extension, the outcome of the study, were affected by local legal conditions and
the country’s socio-economic situation. However, the urban analysis methodology and
tools used in the study can be used to assess similar buildings and complexes all over the
world [120]. They were often used by many scholars, including the authors themselves,
for studies on other cities [23,24,62,63].

Future research on Polish cases of introducing housing functions into post-industrial
areas should account for the impact of new legal regulations at both state-level, such
as the revitalisation act [69] and local level—new spatial development studies and local
spatial development plans—on the transformation of other industrial areas in Polish
cities. It should also focus on the manner of introducing housing functions is such areas.
Interesting problems of the potential for creating a healthy housing environment in areas
polluted by industry could result in interdisciplinary studies. This section of future research
could go beyond Polish conditions and cover a wider, global context. Comparative studies
of legal system impact on industrial heritage preservation in cities of Western Europe and
Central and Eastern Europe could prove highly interesting. This is especially true when
cities in countries with similar architectural traditions, common history and similar legal
and political conditions in the nineteenth and twentieth century are accounted for (Poland,
Czech Republic, Slovakia, Hungary, Austria, Eastern part of Germany, the Baltic States,
Romania, Ukraine).
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Abstract: Industrial heritage is linked to the cultural processes that human society sets through the
traces from the past. The conservation and dissemination of this industrial-cultural heritage are
crucial for sustainable urban development, and positively influences the transition to resilient and
sustainable cities. The wine industry around Montilla has suffered as a result of a sharp reduction
of the vineyard area in the last 25 years. Wineries, as one of the historic typologies of wine-making
facilities in the Montilla-Moriles Protected Designation of Origin (PDO), as well as their materials
and construction techniques, are a reference in the agricultural landscape of Montilla. Many historic
wineries are the result of the abandonment and cessation of the wine industry. These buildings
are linked to the agrarian activity in this area, mostly wine-making, although in some cases, they
coexist with similar production processes, such as milling the fruit of the olive grove. This research
characterises and analyses four historic wineries in the Montilla-Moriles PDO, which represent an
example of architecture in the wine-making transformation during the 19th-20th centuries. This
manuscript contributes to the attainment of some objectives set in one of the Sustainable Development
Goals (SDGs), protecting and disseminating the industrial cultural heritage in Montilla-Moriles.

Keywords: sustainable development; industrial-cultural heritage; historic wineries; wine industry;
Montilla-Moriles PDO

1. Introduction
1.1. 2030. Agenda: Focus on the Sustainable Development Goals

The 2030 Agenda for Sustainable Development, adopted by the United Nations Gen-
eral Assembly (UNGA), approved, in the year 2015, 17 Sustainable Development Goals
(SDGs) for the next 13 years, [1] which are essentially focused on transforming the world.
In this context, industrial agricultural heritage, including its procedures and agricultural
techniques, as well as the ways of rural building, emerges as a repository of cultural
resources endowed with vast power and visibility, acting as a structuring lynchpin for
research. The National Plan for Industrial Heritage indicates that this type of heritage
(i.e., industrial heritage) has vulnerable and occasionally misunderstood elements, which
should be viewed as new cultural assets represented and interpreted through an updated
scientific reading [2]. The economic, social and environmental aspects of sustainable de-
velopment contribute to safeguarding the cultural heritage and nurturing creativity [3].
When the SDGs are grouped according to the three basic pillars of sustainable development
(i.e., the economic, social and environmental dimensions), it is observed that culture plays
a transversal role in all of them. Indeed, culture must be seen as a driver of sustainable
development [4].

147

Sustainability 2021, 13, 5791. https:/ /doi.org/10.3390/su13115791

https:/ /www.mdpi.com/journal/sustainability



Sustainability 2021, 13, 5791

In Montilla-Moriles PDO, one of the most relevant pieces of cultural heritage is
the existing wine industry in the area and its varied typology in terms of the buildings
required for it, depending on the time of operation. In this context, the enhancement and
dissemination of the agrarian industrial heritage in Montilla-Moriles tackles most of the
SDGs, with greater influence on SDG 11 (“Sustainable Cities and Communities”) in its
fourth objective (“to strengthen efforts to protect and safeguard the world’s cultural and
natural heritage”). In our case, conserving the industrial cultural heritage in Montilla-
Moriles (PDO) would help the UNGA in its adoption of the “Policy for the integration of a
sustainable development perspective into the processes of the World Heritage Convention”.
Heritage conservation contributes to making resilient and sustainable societies. The overall
goal of this strategy is to guide society through appropriate support, harness the potential
of heritage in general and to contribute to sustainable development [4]. While authors
like Calvo-Serrano et al. [5] have shown the history of a building through its architectural
sustainability level, Gullino et al. [6] have monitored the sustainability worldwide in rural
heritage sites according to the architecture related to agricultural activity, to contribute and
advance toward future UNESCO cultural heritage. Several of these studied sites concerned
vineyards, although none of them were located in Spain. While Cano et al. [7] have
supported the conservation of rural buildings as a matter of cultural tourism in Southern
Spain, the industrial wine-making activity in the area has only been shown through its
exhibition in museums, such as the “Wine Museum in Montilla-Moriles” or throughout
the wine tourism route in Montilla-Moriles (PDO). However, such heritage has not been
widely published and disseminated. So far, research related to the development of the
wine industry has been limited to the technical study of production and economy, leaving
aside the characterisation and defense of the architecture linked to agricultural production
in the area.

This work approaches the connections between material cultural aspects and their
relationship with the environment. Therefore, the aim of this study is to provide a better
understanding of how this traditional architecture reflects a society whose fundamental
activity was, and continues to be today, agriculture, and how it was influenced by cultural
sustainability. Focusing on its protection and valorisation, despite the numerous letters and
plans of protection at the national and regional level, this architecture is still unprotected,
unlike the wines that are produced in this territory. The architecture of these buildings tells
us, among other things, about the history and environment of this region, and reflects its
society and secular tradition.

1.2. Industrial Facilities for Wine-Making in the PDO Montilla-Moriles

The rural space in the agrarian region of the high countryside of Cérdoba is constituted
by traditional buildings such as wineries, farmhouses and estates, considered in the rural
scope as production units. These architectural ensembles are spatially and architecturally
rich. Throughout history, in the region of Montilla-Moriles, there have existed different
industrial facilities for wine-making: (i) industrial cellars; (ii) wineries, (iii) lagaretas
(winepresses), and (iiii) wine-making cooperatives.

Industrial cellars were dedicated to the making and maturation of local wines. The
most representative industrial cellar is the primitive cellar of Alvear, built in 1729 in the
middle of the urban area of Montilla. Wineries, as defined by Naranjo-Ramirez [8], are rural
houses generated by the cultivation of the vineyard, which not only attend to the industrial
operations of grape grinding and fermentation of musts, but also provide accommodation
to the workers of this industry, and even serve as a second home for the owner of the
agricultural holding (Figure 1). Lagaretas (winepresses) are small wineries located in the
urban area, unlike wineries, which are located in the agricultural holdings. The anticipated
introduction of the power grid in the cities led to the integration of this type of facility in
the very homes of winegrowers. Lastly, wine-making cooperatives pose a great advantage
to farmers in terms of supply concentration. These were created by farmers in Moriles
(1955) and Montilla (1959) [8].
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Figure 1. (a) Ground floor of Casa Palop (Palop House) in the centre of Montilla (Cérdoba) [9]; (b) Drawing by Lorenzo
Marqués of the current state of the patio (yard) of Casa Palop [9].

According to data from the Montilla-Moriles Regulatory Council, there are currently
40 wineries recognized as industrial heritage properties in the PDO. This industry typology
demonstrates the successful integration of viticulture and sustainable development activi-
ties in this area. In this context, and according to the definition of sustainability applied to
the wine-making sector, this activity can be maintained over a long period of time without
depleting natural resources or causing serious damage to the environment. Regarding the
constructions required for wine production, sustainability includes the use of materials
present in the near environment and the use of available natural resources, thus integrating
into the surrounding landscape. At the same time, the safeguarding and enhancement
of this industrial heritage aim to guarantee and preserve these constructions and their
territorial uniqueness and values.

1.3. Background: First News about Wineries in Montilla

As stated by Gullino et al. [6], rural properties, such as the abovementioned industrial
facilities, are non-static features and are continuously evolving. Social, economic, and
environmental changes are the main factors that impact land uses, agricultural practices and
agricultural needs [10]. Indeed, rural landscapes underwent major transformations [11-13],
and the Montilla-Moriles area is one example of this. Their protection and the management
of PDO areas are crucial for the livelihood of the local populations and for the preservation
of the traditional cultural heritage [14].

The first references about the wineries of Montilla-Moriles (Cérdoba) date from the
16th, as a distinctive agricultural settlement in the area. In the year 1513, commissioned
by Cardinal Cisneros, agronomist and treatise writer Gabriel Alonso de Herrera wrote
the Libro de Agricultura que es de la labranca y crianga, y de muchas otras particularidades y
provechos del campo (Book of agriculture, concerning farming and maturing and many
other particularities and uses of the field) (Valladolid: Francisco Ferndndez de Cérdoba,
1513) (Figure 2), which was later known as Agricultura general (General agriculture) [15].
Likewise, in the book of Alonso de Herrera [16], there is a reference to the wineries of
Cérdoba province:

“There are three ways of harvesting. As is done in Cordova, they have their homes in the
vineyards, which they call wineries, with their cellars and winepresses, and there they
make their wine, and they cook it, and they let it settle, and at the time of racking they
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bring it home clean, and if there are good errands there, let them be done well and clean,
this is the best thing ... .

L
T Do v s o e
i

beflacbes
e

P fempzemenn e

oo e St

Figure 2. First edition of 1513 of the Libro de Agricultura que es de la labranga y crianca, y de muchas
otras particularidades y provechos del campo (Book of agriculture, concerning farming and maturing
and many other particularities and uses of the field). Cover and colophon. Alcala de Henares [17].

In that year, the lordship of Montilla was ruled by the Marquis of Priego, Mr. Pedro
Fernandez de Cérdoba y Pacheco (1470-1517), which included the lordship of Aguilar
and, in 1711, became part of the Duchy of Medinaceli (Figures 3 and 4). At the end of the
lordships in 1873, in the times of Maria Cristina, and during the confiscation process in
the mid-19th century, there was a considerable expansion of the cultivation of vineyards
and the wineries associated with it [18]. Specifically, in 1845, P. Madoz [19] stated that
the municipality of Montilla had 107 wineries, 28 farmhouses and 67 olive grove houses,
although he did not identify the typology of such rural buildings. On his part, Ramirez de
las Casas Deza [20] mentioned that Montilla had more than one hundred wineries with a
good homestead.

During the second half of the 18th century, there was an increase in the litigation of
small local producers against winery owners, who were mostly nobles and members of the
Church [22]. This period is considered to be the starting point of the production cycle of
wine in the region, where an entrepreneur agricultural middle class emerged. From the
year 1860, an important wine-making industry thrived in the area of Montilla-Moriles, led
by Francisco de Alvear and Gémez de la Cortina [23], Count of La Cortina, who protected
the commercial work of the small farmers of the area. This was the beginning that set the
foundation for the main wealth of the municipalities and their surroundings [24]. Between
the years 1866 and 1888, the greatest levels of wine production were reached, due to the
phylloxera plague crisis, which affected France and Italy [25,26]. However, the history of
the vineyard in Cordoba, as well as in the whole of Spain and Europe, was dramatically
truncated by this plague in the late 19th century [27]. After the phylloxera plague crisis,
in the 20th century, under the protection of the rise of the wine production [8] in the
entire mountainous region, numerous wineries and wine factories were built, which com-
bined their agro-industrial nature with accommodation, constituting part of the traditional
architectural heritage of the area [28].
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Figure 3. Ground plan of an oil mill, property of the Duke of Medinaceli in Montilla, by Benito de
Mora, 1860. Priego Section, Ducal Archive of Medinaceli, Seville [18].

AXNCIENT BoDEGA OF LA TrRCIA AT MONTILLA,

Figure 4. Engraving of “Bodega de La Tercia” (cellar) in Montilla, property of the Duke of Medinaceli, 1860 [21].

From the year 1960, the historic wineries were abandoned as a consequence of greater
development of the industry and the emergence of the first wine-making cooperatives [24].
Similarly, another determining factor in the disappearance or cessation of the activity of the
wineries was the decrease of land occupied by vineyards, by 70% in the last 30 years [28].
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These reductions in the vineyard surface area, first in the 19th century with the phylloxera
plague [27], and then in the 20th century with the adaptation of the law on cooperatives to
the European regulations [24], were the main factors in the abandonment of this type of
agricultural facilities [29].

In the Catalonian area, authors such as Llorens [26] identified the constructive features
of the so-called “wine cathedrals”, whereas, in Montilla-Moriles (PDO), there are few
studies concerning the traditional constructions used for the industrialisation process of
the wines produced. Therefore, the aim of this paper was to identify the industrialisation
of the Montilla-Moriles wine production throughout history from a sustainable point of
view and characterise four of the most representative wineries, as symbols of the agrarian
industrial heritage in the area. Within this research, new approaches were considered
to complement the scope of the industrial cultural heritage in Montilla-Moriles (PDO),
from the architectural point of view. These constructions have not only contributed to
economic and cultural development, but they are also a living memory of traditions, which
differentiate us from other territories due to our cultural and architectural uniqueness. In
terms of living culture, tradition and cultural uniqueness are reflected in the celebration
of the Grape Harvest Festival, which has been held since 1816. It was King Ferdinand VII
who authorised the celebration of this Fair during the first three days of September [30].
Nowadays, this cultural sustainability activity is the responsibility of the Denomination
of Origin board, which is in charge of the representation, research, defense, guarantee,
development and promotion of the wines produced in this region. The Montilla-Moriles
Wine Route and the celebration of activities such as "Patios de bodega" offer a combination
of culture and heritage in the area, in which one of its most emblematic resources is
highlighted: its wineries.

2. Materials and Methods

The methodology followed in this research was dual. Firstly, an in-situ phase was
conducted, visiting libraries and municipal archives, such as the Municipal Archive of
Montilla, and the Archive Manuel Ruiz Luque, which was crucial for the data collection
process. In this first phase, an exhaustive record of the historic wineries through the histori-
cal documents was carried out. Secondly, some relevant winery-owning families, such as
the Alvear family, were interviewed. Thirdly, the protection figures for the safeguarding of
this architectural heritage and of the territory were investigated, analysing the protection
charters, in order to reflect on the current situation of protection present in the territory.
Finally, each of the wineries was described and the situation of their state of conserva-
tion was analysed. The data were contrasted with previous studies on the phylloxera
crisis, and also with the origins of the vineyard in Montilla-Moriles and the analysis of
the technical aspects of the wine-making process in the area. All of them complement and
enrich the present work, together with the rest of the literature consulted, allowing a global
understanding of the architectural uniqueness and sustainability of the territory in the
development of the wine industry in the Montilla-Moriles area.

In this study, we focused on a limited number of wineries, since scrutinising all the
rural wine settlements in the area would go beyond the scope of this investigation.

3. Results and Discussion

In order to propose general guidelines and recommendations on the concept of indus-
trial heritage, there have been numerous heritage charters written since the beginning of
the 20th century, all aimed at proposing a conceptualisation, standardisation and method-
ology to preserve the heritage. In addition, wine tourism is currently developing this
concept of architecture and landscape, including other activities such as grape harvest
and gastronomic festivals [31]. As a result of this integration between architecture and
the environment in which they are located, the European wine tourism charter was born.
In 2003, the Nizhny Tagil Charter was drafted, where, for the first time, the fundamental
importance of buildings and structures built for industrial activities were highlighted, as
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well as the territory where they are located, proposing the cataloguing, protection and
maintenance according to the Charter of Venice, for their conservation. Finally, the Seville
Charter of Industrial Heritage was presented in 2019, as a result of the inaction and de-
struction of industrial heritage, in order to update the fundamental aspects on practices
regarding its protection.

Considering these aspects and values, the registration and analysis of industrial con-
structions become very useful tools for understanding the history of typological innovation
processes and the economic structure of a territory [31].

3.1. Conservation of Industrial Heritage

The International Committee for the Conservation of Industrial Heritage (TICCIH),
created in 1978, aims to promote international cooperation in the field of preservation,
conservation, location, research, history, documentation, archaeology and revaluation
of industrial heritage. There is extensive experience in the study and conservation of
industrial heritage and landscapes, together with plans to enhance them, such as museums,
interpretation centers and parks, as well as in the reuse of industrial buildings for other
uses. The conservation of industrial heritage must involve public administrations, owners
and social agents.

The examples regarding the experiences in industrial heritage conservation at the
international level are varied. Some of them are: New Lanark (Scotland), Saltaire and
the factories of the Derwent valley (England) and Vélklingen (Germany) [32]. In Spain,
among all the experiences in industrial heritage conservation, we must highlight the
Almadén Mines, in Ciudad Real (Spain), registered in the World Heritage list in 2012
and, recently, adhered to the European Route of Industrial Heritage (ERIH), [33]. This
case should be taken as a management and recovery model to safeguard the memory of
the industrial past where landscape, buildings and machinery have been preserved and
partially preserved [34].

3.2. Heritage Importance, Heritage Values and Authenticity Attributes

The wine-making tradition of the area is reflected in its landscape and buildings;
these constitute a valuable material testimony of our history and our culture, acting
as a link between the past and the present. The profound changes in agriculture and
ways of life have motivated their abandonment, deterioration and, in some cases, their
disappearance [35]. The industrial heritage of the Montilla-Moriles area is still little known
and poorly appreciated. The own regulation of the Denomination of Origin board involves
the characteristic natural factors that recognise them as unique compared to the rest of the
wine-making regions. The value and authenticity of these industrial wineries are still in
time to be safeguarded, jointly with the machinery and secondary elements to be preserved.

3.3. Possible Strategies and Approaches for the Conservation of Wineries

The functional obsolescence of these buildings and the crisis in the wine sector have
led to the disuse of many wineries in recent decades. Regarding preservation, they have
not had any protection figure and, after an initial period of demolitions, in recent years
they have opted to give them a new use and thereby guarantee their heritage preservation.
In general, heritage rehabilitation is carried out by the wine-makers themselves, who in
recent times have seen the potential of wine tourism [36].

Historical precedents for the reuse and conservation of these spaces already existed:
barracks in the 18th and 19th centuries in El Puerto and Jerez, schools in Jerez and social
houses in Moguer at the beginning of the 20th and even bourgeois houses. The preservation
of the values of this architectural heritage depends on its successful reuse [37].

The models of conservation and management of industrial heritage have a particular
casuistry [38]. Institutional initiatives on winery rehabilitation are still scarce. Among the
recent investments made by the General Directorate of Fine Arts and Cultural Assets of the
Spanish Ministry of Culture, the project “Conservation of ethnographic heritage” affects
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five wineries [36]. Considering industrial heritage as a common thread for interventions in
open spaces can contribute to combining industry, culture and nature in the creation of new
avenues of wealth and well-being [38]. To this end, the institutions must be involved, so
that the conservation and preservation of the wineries does not depend on the will of the
wine-makers themselves. The control of the institutions over the inventories, restoration
and management of assets considered as industrial heritage requires the collaboration and
assistance of professionals in conservation and cataloguing tasks [36].

3.4. The Architecture of the Wineries

In this study, we focused on the architecture of the wineries of the study area, as one
of the types of facilities used for wine production, linked to the traditional agricultural
activity of the region, which was mainly based on cereals, olive groves and vineyards, and
to the farmhouses and estates [39]. The latter had a stately home and accommodation for
the workers, along with facilities in which the different production processes were carried
out. In the mid-19th century, these buildings became exclusively wineries [8]. Some of
them combined oil mills and areas for the transformation of wine, as is the case of “Lagar
de la Capellania” and “Lagar de las Monjas”, and others that were exclusively dedicated to
wine production, such as “Lagar de la Inglesa”.

The studies conducted by [8] about these buildings specify that the wineries were
within the rural houses of the Cordovan vineyard areas, and they were dedicated to
different basic purposed: “To organise the agrarian activities of a vineyard exploitation; to
attend to the industrial operations of grape maturation and fermentation of musts; to provide
accommodation to the workers of this industry, as well as, at certain times of the year, to serve as
secondary home for the owner and his family; and other, different complementary activities”, among
others. Construction habits are to some extent a stable element in any culture, thus it has an
important impact on the shaping and sustaining of cultural landscapes [40]. Authors such
as Naranjo Ramirez [8] identify the house-winery as a specific element that contributes
to the agrarian landscape of Montilla with high scenic value. Regarding the building
techniques, the wineries were initially predominated by whitewashed stucco factories
with tiled roof on a structure of logs and cane matting. With the different renovations
that took place in the 20th century, there was a combination of masonry, stucco and brick
factories with tiled roofs on wooden or metal structures. These are recognisable external
elements in the agrarian landscape of Montilla (Figure 5), defined by some researchers as a
“fundamental reference of the human presence in the landscape and even a reference of the property
and exploitation of the land” [41].

Figure 5. Landscape of Sierra de Montilla (Cérdoba) with the “Lagar de los Raigones” (Montilla-Moriles wine route).
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With respect to the interior structure of the buildings, and as reported by some
authors [8], the wineries are organised as blockhouses around a central yard. This yard
is connected to the rest of the rooms, which were used for either agricultural activities
or accommodation, providing them with daylight and ventilation. Among the rooms
dedicated to industrial purposes, there were winepresses for the reception, stomping and
pressing of the grapes, as well as spaces used as cellars. These particularities were observed
and described in the four examples studied in this investigation.

3.5. Historic Wineries in Montilla
3.5.1. Case Study: Lagar de la Capellania (Winery of the Chaplaincy)

The first reference to this winery is in a document written by Mrs. Luisa Ward of
Alvear (Figure 6) in 1834, in which she declared to be, along with her brother-in-law Manuel
(clergyman), the owner of the first hydraulic press installed in their oil press of El Carril, in
the municipality of Montilla. In this text, she also mentions another oil press/winery of
their own located in the plain of El Mesto, known as the Chaplaincy. The project for the
construction of the Chaplaincy (Figure 7) has an oil mill and a winery in the Chaplaincy of
Alvear, which was constituted by: (a) a front fagade; (b) an entrance to the sections; (c) the
sections (rooms first and then cellars); (d) an old section; (e) a well; (f) stables; (g) a stomping
winepress; (j) presses with their regaifas (circular stone slabs for milling); (k) a common
well; (h) solid towers; (y) a well for musts; and (1) a lever winch. Currently, the “Lagar de la
Capellania” maintains its original structure and the yard connected to the rooms, although
it has undergone different expansions and the use of its spaces has changed.
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Figure 6. (a) Document of the declaration of property of the first hydraulic press installed in the oil press of El Carril, in the
municipality of Montilla (Cérdoba), written by Mrs. L. Ward of Alvear and her brother-in-law Manuel (clergyman) in 1834.
Archive of the Alvear family [42]; (b) portrait of Mrs L. Ward of Alvear (photograph provided by M? J. Jiménez Alvear).
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(b)

Figure 7. (a) Construction project of the “Molino y Lagar de la Capellania” (mill and winery of the chaplaincy). Archive of
the Alverar family [42]; (b) reconstruction of the “Lagar de la Capellania” [42].

3.5.2. Case Study: Lagar “el Parador de Montilla” (The Montilla Inn Winery)

During the reign of Elizabeth II, specifically on 20 July 1856, Montillian landowner
Francisco Solano Riobo6 requested the construction of a winery. Interested in agriculture,
he sent a report to the sub-delegation of Cérdoba in 1834, describing the economic utility
of this type of buildings in olive milling [43], as well as the use of a machine brought from
London by Mr. Diego of Alvear. A year later, the construction of the so-called Montilla
Inn began.

In the documents analysed for the present study, provided by the Municipal Archive
of Montilla, Mr. Francisco Riobo6 informed the mayor of Montilla about the compliance
with the road ordinances and the delineation performed by the overseer, Mr. R. Arjona
(Figure 8). The reply of the mayor, Mr. Juan Mariano Algaba, highlighted the social interest
of this investment and the granting of the license for the construction of the “Casa Lagar”
(winery house), after the verifications and recommendations of the district engineer, the
assistant of the Cérdoba-Mélaga road and the overseer. One year after its construction, this
building had two bodies: one originally designed and used for accommodation, where
the landlords lived and travelers were received, and another one reserved for the stable,
the haystack, the winepress for grape stomping and a cellar with large earthenware jars.
Both bodies were connected by another two bodies located to the right and to the left of
the main bodies, forming a central square yard between them.

Some years after the events that occurred in Montilla as a result of the proclamation of
the First Spanish Republic, which ended with the death of the wealthiest landowner of the
region, Francisco Solano Riobod, in 1877, “Casa Lagar” was already known as “Parador de
la Concepcién”, and was inherited by devotee M* Encarnacién Riobo6 y Ortiz.

The name “El Parador” comes from its primitive use, which was made compatible
with that of the winery, as it was a stop for stagecoaches traveling to Seville, Malaga and
Cordoba. Aguilar Montesinos [45] conducted a virtual reconstruction of this building,
which is published on a Youtube channel. In 1900, through barter, the building was
purchased by the Trillo-Figueroa family, who then sold it in 1907. After going through
different owners, it was bought by the founder of the Cobos cellars, Mr. J. Cobos Ruiz, in
1907, who named it “Parador de San Francisco Solano”, although it was exclusively used
as a winery and cellar (Figure 9). Today it is a ruined building.

3.5.3. Case Study: Lagar de La Inglesa (Winery of the English Woman)

The “Lagar de La Inglesa” (winery of the English woman) is one of the most significant
wineries of Montilla, for both its history and its architecture. It is located in the mountainous
region of Montilla, in the neighbourhood of “La vereda del Cerro Macho”, in one of the
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areas of greatest scenic and wine interest. Its name refers to English lady Luisa Rebeca
de Ward, who was married to Mr. Diego de Alvear y Ponce de Ledn. It was built in 1870,
possibly by Mr. Francisco de Alvear y Ward (1817-1896), father of the Count of La Cortina.
This building was renovated in successive interventions, until the Count of La Cortina,
Francisco de Alvear y Gomez de la Cortina, gave it the look that is fully preserved today.
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Figure 8. Certification of August 6th, 1856 from overseer Mr. R. Arjona about the measurements for
the construction of the Montilla Inn (Cérdoba) [44].

The “Lagar de La Inglesa” is a mansion of pure English style, perfectly preserved
by its current owner, wine producer Antonio Doblas (Moriles). The different rooms are
distributed in a rectangular plan around a central yard (Figure 10). The building is entered
through a tower-like central body, finished by an accessible terrace that was used as a
lookout (Figure 11), and its interior includes: the hall, the lordly rooms and the staircase.
The back of the building was crowned with the bell-gable of a chapel facing the interior
of the yard [46]. Moreover, there is a large storage room under the roof along the entire
building, which completes the service rooms. Initially, this house was a winery and a
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cellar; currently, grapes are not ground in it, since the fermentation cones were removed.
However, wine is matured there in wooden barrels. Therefore, it is only considered a cellar,
with over 600 casks of American oak.
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Figure 9. (a) Roof plan of “Lagar el Parador” in Montilla (Cérdoba) (Image provided by Francisco de Paula Montes Tubio);

(b) panoramic view

Figure 10. Ground

of the virtual reconstruction of “Lagar el Parador” [45].

\
2

plan of the “Lagar de La Inglesa” in Montilla (Cérdoba): (1) lordly rooms; (2) maturation cellar in the

ground floor and lordly rooms in the upper floor; (3) winepress; (4) winery; (5) kitchen in the ground floor and staff rooms
in the upper floor; (6) old stable; (7) chapel; (8) vestry [18].

Brick is the main material used in the construction of the fagades, with both building
and ornamental purposes [47]. This is one of the multiple manifestations of clay, an
autochthonous material that was widely used in the winery house [8]. This material
was used to build, cover holes and outline horizontal bands that simulate the traditional
mudéjar factory; in addition, worked in detail, it appears in the ledge and the high frieze of
geometric decoration that surmounts the upper floor, thus gaining height [18].
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Figure 11. Entrance fagade to the “Lagar de La Inglesa” (photograph provided by Francisco de Paula
Montes Tubio).

3.5.4. Case Study: Lagar de Las Monjas (Winery of the Nums)

The “Lagar de Las Monjas” (winery of the nuns) is located in the mountainous regions
of Montilla, in the area of higher quality, 5 km from Montilla and 2.5 km from the “Lagar
de La Inglesa”. The first document about this building dates from the year 1722, with the
following description: “Old oil mill founded by the convent of Santa Ana in the year 1722. It
preserves the press nave, divided by a central arcade and covered by a gable roof of ceramic tiles.
It also has stables, storage rooms and other work rooms connected to adjacent yards. It preserves
the front facade with an engraving of Santa Ana, ceiling stones and the spindle of the beam press
integrated in the building itself. It was later transformed into an industrial oil mill. It is currently
in poor state of preservation, with the roof partially torned down.” (Figure 12).
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Figure 12. (a) State of the roof, partially torn down, of the “Lagar de Las Monjas” in Montilla (Cordoba) [43]; (b) lintelled
stone signed by the implementer in the year 1769 in the mill of the “Lagar de las Monjas” [43].

In 1853, the “Lagar de Las Monjas” was turned into an industrial oil press, likely
coinciding with the ecclesiastical confiscation or with its purchase by individuals, which is
its current use. However, in 1974, the owner of the Las Monjas country house, Mrs. Elisa
Valderrama Riobod, ordered the construction of a cellar and a winery (Figure 13) for her
own vineyard exploitation.

TRUJAL

771700

Figure 13. Ground plan of the production nave as of 1974 of the “Lagar de las Monjas” in Montilla (Cordoba) [48].

4. Conclusions

This paper describes the most prominent features of the historical wineries in Montilla-
Moriles (PDO). The novelty of this paper is that it presents the description of these four
representative wineries in the Montilla-Moriles area, from the data collected in the unpub-
lished files that address these particular constructions, as part of the industrialisation of
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wine production, and valuable heritage insights that should be preserved for the future
sustainable development.

The analysis conducted in this study indicates that the architecture of the historic
wineries of Montilla is identified by the autochthonous materials used, such as stone,
the masonry, stucco and brick factories and the roofs, generally gable roofs on wooden
structures. Their design follows a traditional model, characterised by the main yard around
which a set of rooms are distributed, including the accommodation area.

As a consequence of the decrease in the land area occupied by vineyards, and due to
the greater reception capacity of wine-making cooperatives, numerous historic wineries
have disappeared or nearly disappeared in Montilla, such as the “Lagar del Parador”,
which is in the red list of the heritage, near collapse and at imminent risk of falling down.
None of the examples presented in this study have reached the present time with their
original role of fruit transformation that was carried out in them; only the “Lagar de la
Inglesa” maintains the maturation cellar.

To sum up, the physical abandonment ruin of numerous wineries has a negative effect
on the Montillian landscape, where they stood out for the traditionality of the agrarian
region in which they were located, being also part of our identity. With their disappearance,
as is the case of “El Parador” and the “Lagar de La Capellania”, an important part of the
industrial cultural heritage of Montilla-Moriles (PDO) is lost, and only other alternatives
resources, such as virtual reconstructions [49,50], allow preserving the historical memory
of these buildings. The identification of these historic wineries based on old literature doc-
umentation and local people’s inner insights through interviews is indisputably important
for cultural value conservation, fostering cultural sustainability. This manuscript helps to
conserve and spread the word about the fundamental features of traditional old wineries,
as industrial cultural assets.

To sum up, protecting and disseminating the industrial cultural heritage in Montilla-
Moriles (PDO) would help policymakers in its adoption concerning a more sustainable
cultural policy, ensuring the sustainability of rural world heritage sites.
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Abstract: Intelligent urban planning and ecological urbanism can be recognized as two of the key
solutions to act against urban sprawl. This process is associated with suburbanization, blurring
boundaries between the city and suburbs, and the undefined role of open and green spaces within
new structures. It has been identified as the biggest and the most common problem worldwide. This
non-central planning has a huge impact not only on economic aspects, but—most of all—on the
ecological and landscaping balance within the urban area. This study covers not only the recognition
of the outlined situation, but also a conceptual proposal to challenge the problems of urban sprawl.
The city of Wolfsburg serves as a case study to which the tools of Ecological Urbanism and Intelligent
Urbanism were applied. A corrective plan for the study area has been worked out, based on the main
approaches in urban planning of the 21st century. The green transformation processes to achieve
resiliency within urban areas are inevitable and will have to be conducted due to the rising number
of the dwellers, steadily changing climate, and socio-economic conditions all over the world. The
main solutions include mainly the system of green corridors, interconnectedness of open spaces,
walkability with smart mobile options and social community as a nucleus of a local neighborhood.

Keywords: ecological urbanism; ecological urbanscape; green infrastructure; urban sprawl; Intelli-
gent Urbanism; urban design

1. Introduction

The study focuses on a treatment proposal to create resilient urban areas influenced by
the process of city sprawl. Core features of the sprawl are associated with suburbanization,
blurring boundaries between the city and suburbs and the function of open and green
spaces. It is understood as an unplanned, scattered, low density, automobile-dependent
development at the urban periphery. It is caused by non-central planning and highly
fragmented land-use governance. These actions result in a single land use, which is
dominated and strengthened by car-oriented transportation. This common problem has
a huge impact on the economic, ecological, and landscaping balance. Within the whole
city—suburb complex, the sense of genius loci, and the esthetic and visual perception may
be, therefore, significantly disrupted. To counteract the dispersed forms of the urban
structure a holistic strategy is needed to be implemented so as to create a compact and
resilient city.

This idea of sustainable growth dates back to the turn of the 19th and 20th centuries
when it was an impulse for the creation of many corrective actions for constantly deterio-
rating living conditions of city dwellers [1,2]. Among them, the most important were the
following: a Garden City [1,3,4], a Neighborhood Unit [5-7], and an Organic city [6]. Those
three main planning strategies, even if aimed at repairing the living conditions, contributed
to the spread of the cities. As a result, in the second half of the 20th century, environmen-
tal and climate issues became leading challenges for architects, landscape architects and
planners, who looked for solutions to counteract these adverse changes and protect cities
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against threats. The search for corrective approaches for cities is not only based on the
economic dimension [1]; it is necessary to respect the laws of nature, prevent, or minimize
the negative impact of urbanization and build an intelligent, smart city characterized by
sustainable development. Many strategic proposals have been worked out, the most im-
portant were Ecological and Intelligent Urbanism. The implementation of these theoretical
assumptions (ideas) verified them, pointing to both their strengths and weaknesses.

The purpose of the research is to work out a corrective model (preconceptual proposal)
for an urban structure of a previous car-oriented city of Wolfsburg (case study), located
in the center of Germany, in the state of Lower Saxony, by using the tools of Ecological
Urbanism and Intelligent Urbanism. A new design concept could be a solution to apply
the tools of sustainable development in urban areas in a very early design stage. The imple-
mentation of systemic pro-ecological urban guidelines and rules of an Intelligent Urbanism
can significantly improve the quality of residents’ life, especially in large metropolises. The
need to develop a new holistic design could be the biggest challenge to make our cities
resilient and healthy. This approach should eventually focus not only on one district or
precinct, but—most of all—on the urban area as a whole. The guidelines can serve as
a basis for a modern and sustainable city design, starting with the genius loci in a local
scale [1,8]. They should constitute an overall, comprehensive and holistic approach.

Having formulated the objective of the study which was described above, a number
of research questions were defined:

e  What is the origin of suburbanization? Which of its elements have influenced the cur-
rent situation in Wolfsburg? What methods were implemented in order to counteract
this process?

e  Can the tools of Ecological and Intelligent Urbanism be used in the process of repairing
the cities or their structures that are currently showing the features of the dispersed
forms? What are the basic goals, values, and principles of Ecological and Intelligent
Urban planning used in the process of urban repair?

e How can the needs of local communities be taken into account at the level of a
preconceptional process? Can local communities be strengthened through such an
urban design?

The answers to these questions have helped to describe the problem of the further
coherence and sustainable development according to the Principles of Intelligent Urbanism
and Ecological Urbanism, and—finally—to achieve the intended purpose of this study.

2. Literature Review

The era of rapid industrialization and early capitalism had an enormous impact
on the transformation of cities in the 19th century [1]. A sudden increase in the urban
population (which can be also observed nowadays) and the chaotic urban expansion related
to that resulted in severe air pollution and poor sanitary and housing conditions. As a
response to this development, countless urban planning proposals emerged to heal the ever-
deteriorating living conditions in the cities [1,5] (pp. 51-54). Among many utopias, the one
proposed by Ebenezer Howard—a Garden City—was based on a particular hierarchy and
specific spatial order anchored in a central park or garden as an antithesis to a suburb [5]
(pp- 59-62), [6] (pp. 58-60), [9,10]. According to some contemporary smart city researchers,
this first smart strategic development appears nowadays to be a long-term vision of the
future city rather than a reality [3,11-14]. Perry’s Neighborhood Unit, which drew from
the idea of a Garden City was organized around an elementary school as a self-sustaining,
local-concentrated community [5] (pp. 62-66), [6] (pp. 401-403), [7] (pp. 256-270). This
cellular unit developed further the notion of contemporary German cities, “of dividing a
city into specialized zones” [7] (p. 263). Perry’s new system of segregation of movements
with blind access to the building complex (dead end), so called cul-de-sac, has become
a prototype for new European housing solutions, for instance, “Organic city” by Hans
Bernhard Reichow [5] (p. 65) (see chapter 4.1.). The organic city, with its proximity to
nature (private garden, greenbelts, and parks) [6] (pp. 86-96), can be further described as
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an urban organism composed of interdependent neighborhoods—different parts of the
city’s body, based on balance between built and unbuilt areas.

As a consequence, the deliberating ideas of a garden city and neighborhood units
have caused a spatial detachment of whole dwelling systems from the city center, which
is described today as “urban sprawl”. This tendency dates back to the 1920s [15-17],
was described in the 1930s [18] (p. 177), [19] (pp. 52-53), and the 1940s [18] (p. 177), [20]
(p. 15) of the last century and was first observed on an enormous scale in the United States
after World War II [1,5] (p. 76). Litwinska mentions that there is no single definition of
the phenomenon of urban sprawl [15] (p. 146) and there are many, sometimes mutually
exclusive, characteristics [21] (p. 108). Consequently, the impulse for the formation process
in Great Britain was rail transport [15] (p. 146), whereas in America—the mass produced
cars [22], which forced inhabitants to use private vehicles as a means of transportation [5]
(p- 65), [6] (pp. 400-404), [15] (pp. 140-141), [21] (pp. 107-118). This heritage of Anglo-
American ideas for the corrective plans of healing for the urban tissues had been mutually
influenced by the European ones and further developed. Further in Europe, the new
planning systems were adapted. This process transformed planning strategies worldwide.
The present times, urban planning as a discipline deals with the construction and expansion
of cities, remaining in the mutual correlation with the town’s policy, governance, and long-
distance planning strategy. However, it is essential that the new approaches do not cause
further uncontrolled sprawl of cities. The goal should not be to found the new, ideal
colonial cities, but rather to cope with the existing imperfect urban tissues. Ecological
concerns and urban objectives should rather complement each other, creating the planning
coexistence. It is not the issue of spreading the built-up land into the landscape-on the
contrary-the main corrective plan could be based on introducing the ecology standards into
the city. According to Martha Schwartz, ecological urbanism, as a comprehensive approach,
has the strength to combine these conflictual conditions. She is convinced that there is a
great challenge for landscape architects to bring functional and rational planning of open
spaces into the city, to include human systems as a part of ecology. This process is and
should be taken into consideration to develop a sustainable urbanscape [23] (pp. 524-525);
consequently, Ecological Urbanism must be focusing on green [24] and blue infrastructures
as planning objectives of modern city planning.

Ecological aspects of urbanism are based nowadays principally on the sustainable
development and resiliency of urban tissue. Ecological urbanism or an ‘ecological definition
of urbanism’ focuses on the basic characteristics of urban planning, policies, and logic
between the structure and form. It is also a new proposal in the relationship and perception
between a man and the environment [17]. The values of ecological urbanism, such as
public good and cultural ethics, are universal and differ from one continent to another
due to geographical or weather conditions, orientation, or level of pollution. Resiliency
to rapidly changing living conditions around the globe and an increasing number of the
urban population (according to the UN two-thirds of the world population will live in
cities by 2050, [25]) should be the main concern for this movement.

The determining criterion that advocates for the sense of ecological urbanism named
by Mostafavi remains the density [23]. It is crucial to set a long-term plan towards compact
cities with a close collaboration between public and private sectors. The city governors
should take a huge responsibility to set directions for the future urban development. The
responsibilities of city governance are, nowadays, far beyond only planning the city’s
maintenance [23]. Mostafavi stresses the fact that ecological urbanism should be based on
such values as biodiversity, but not only on the level of quantity of species. The goal should
be rather the ‘biologically diverse urban landscapes’ as a place for recreation and social
interactions. It cannot remain only a basic green infrastructure [24]. The emphasis should
also be put on the local production of food, even within the city tissue, strengthened by the
cooperation with local farmers and markets [23].

Corrective actions undertaken by the political powers are inevitable to apply the ideas
of Ecological Urbanism against uncontrolled suburbanization. Zuziak [17] emphasizes
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that political interaction in the strategy and the democratization of public life support
the integration of spatial and strategic planning, which is not always implemented and
often remains at the level of pure political ideology. Litwinska [15] (pp. 141-145), on the
other hand, lists European metropolises like Bremen in Germany or Brussels in Belgium,
whose municipal managers and governors approach strategically and deliberately the
issues of the sustainable development of their cities as a whole. To prevent urban sprawl,
algorithms and simulations have been prepared. They show the consequences of specific
development directions based on the extension of public transportation. This emphasizes
how complicated and complex sustainable urban planning is and how many disciplines it
takes to organize the urban landscape that is the most beneficial to the health of the city
and its inhabitants. This is a good example for modern governance and the importance of
rational control of urban sprawl.

Intelligent city development, created in the 21st century [26], promises a much
more holistic approach to contemporary urbanism, where digitality and reality come
together. Therefore, the identification of an intelligent city is often replaced by a “smart
city” or “digital city”. Nevertheless, all these definitions have not been characterized
consistently [3,27-30]. One thing seems to be certain—its goal is to create a coherent,
compact, urban entity, unity of all components, an integrated urban ecosystem [3]—an
antithesis to the sprawl. This long-term strategic development assumes a permanent im-
provement of living conditions and reduction of functional costs at the local and regional
levels. This concept is aimed at effective management of the city’s resources in the process
of its development and during its operation. The Principles of Intelligent Urbanism are
as follows: a balance with nature, a balance with tradition, conviviality, efficiency, human
scale, opportunity matrix, regional integration, balanced movement, institutional integrity,
and vision [26,31-33]. They are used to control and act against the urban sprawl and
transform the city into a compact one.

Intelligent development integrates diverse urban planning solutions which are based
not only on well-defined streets, open spaces, building layout [26,31-33], and cultural
amenities [34] but also redefine the intelligent systems and automated means of trans-
port [35,36]. In order to regain “the significant relationships between theory and practice,
understanding and proposal, and between physical dimensions and economic and social
dimensions of change towards intelligent territorial planning”, an integrated approach
must be adopted [37] (p. 120). The same applies to models of ecological connectivity [37]—a
smart environment [38]. Sustainability objectives, which should serve as ‘guidelines’ for
the European cities, can enhance intelligent and sustainable urban development. This
development towards a ‘green’ city with all ecological features and logical connections
provides cities with resiliency and tools to ‘act against’ climate change successfully [37,38].
According to the European Commissioner for the Environment, Kermenu Vella, the “[ ... ]
green cities can make more: they offer a better quality of life to their inhabitants and new
business opportunities” [37] (p. 119), [39]. The key characteristics include a set of planning
strategies based on innovative and optimized use of public services in the crucial areas,
mobility, energy, and environmental efficiency. Their goal is to meet the needs of citizens
and improve the quality of urban life [3,30,37-43], which “[ ... ] should be expressed
by a number of criteria that are individually formulated for each city” [38] (p. 9). It is
established on cultural heritage, natural and human resources. Special attention should be,
therefore, drawn to the historical-cultural resources of cities, which remain a great existing
capital to shape the urban structures anchored around main landmarks. It seems that a
spatial development based on such physical values enhances the urban atmosphere and
creates an authentic urban lifestyle [43,44]. Consequently, the technology remains only
a ‘tool’” of smart-sustainable development [35,36]; the human interests and activities are
foregrounded [30,38,45].

Green infrastructure as a part of intelligent planning in terms of the ecological, en-
vironmental, economic, and social benefits, can be achieved through harmony with na-
ture [24,37,43]. ‘Nature’ can be broadly represented by natural or designed green spaces as
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a part of the sustainable development of the urban fabric. Together with the blue infras-
tructure, it becomes a holistic feature of an ecosystem, able to mitigate the consequences of
climate change [37,38]. “The green infrastructures are identified as ‘eco-duts’, ecological
corridors, hedges, rows, green bridges, and all those linear entities that allow to reconnect
natural or semi-natural areas (point area entities), which have been artificially fragmented
by artifacts, buildings, roads, or railway lines” [37] (p. 123), [46]. The long-term perspective
of their development should be regarded in such values as air and water quality, physical
activity, aesthetic [38,47], social integration, inclusiveness, and sense of security [48]. Water
features like rivers, ponds, wetlands, waterfronts complement green ecosystems, create
the hydrographic networks and strengthen green corridors, which help to balance violent
consequences of climate change. They also help with water retention and air cooling.

To sum up, the values of Ecological Urbanism are based primarily on sustainable
development and biodiversity understood as the presence of a high number of species
and a variety of open spaces. A compact city with balanced proportions of the urbanscape
elements should be the goal of the public—private partnership. Intelligent Urbanism is
based on the considerate approach towards nature, focus on the efficiency of resources
and use of the appropriate technology in coping with environmental issues. The idea of
implementing the human scale approach in any actions in the local governance helps to
achieve regional integrity. The elements of mobility are balanced with the walkability
within the pedestrian-friendly street life.

The active participation of residents and businesses together with good governance
through the bottom-up approach is necessary to promote new solutions and political decision-
making [3,37,38,42]; hence, Intelligent City should be a city for all citizens [3,42,48-51]. It
should reflect the basic human values and needs as optimal conditions represented on
the level of a place, urban space and urbanity. Smart electronic solutions can improve
access to public services as well as information and increase the partaking at the level
of design and operation of the city; consequently, they should contribute to reduction
of social exclusion [36,48,50]. Social participation can be thus called “the main factor
influencing the outcome of the changes, people must be willing to use and participate in
smart solutions” [38] (p. 10) and can be given that chance through the use of electronic
means [36,50]; therefore, it is next to the environmental and economic concerns one of core
elements of sustainable development. It can be even observed that at the interregional
level individual cities compete with each other for the title of a smart space of dynamic
growth connected to economic city branding [52], and creative and physical capital and its
mobility, which appears to be measurable in economic costs—taxes income [45]. However,
“place attachment is the ability to use public space [48] (p. 82), [51]; consequently, the core
of urban living lies in the human and social capital [29,42,48,51]. Therefore, the solutions of
Intelligent Urbanism cannot be implemented only partially—all the objectives are required
in all sectors, generations, and domains [3,48-51,53]. This is featured by the environmental
layer in regard to the blue-green infrastructure and social one—as active local centers of
human interactions, facing the cultural challenges of intelligent communities [45,51].

High quality of life remains one of the main ambitions of the European Commission,
which is committed to supporting the development of green cities [30,37,54]. The awarded
European cities are characterized by intelligent planning strategies adjusted to local condi-
tions and their successful adaptation in order to create an environmentally friendly urban
development, which can guarantee economic resiliency and qualitative sustainability. It
often seems to be the case that the probability of designing and implementing objectives
of Smart City is higher in cities that are already familiar with executing intelligent charac-
teristics and policies [50,55,56]. Market pressure and weak governance can contribute to a
failure to implement smart theory into practice [56]; hence, the performance of planning
objectives can only be possible in the “presence of a strong political-technical leadership
and an institutional framework with instruments of government of the territory able to
make complex interventions possible” [37] (p. 122), [50,56,57].
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The implementation of smart growth as a holistic strategy seems to be limited rather for
the wealthiest and well-developed countries [55]. Since their impact on the environmental
commonwealth has been the strongest—their actions towards sustainable growth are
expected to be applied accordingly [3]. Even so, the natural limits of our planet and its
natural resources required for such transformation remain the obstacle, which prevents
sustainable development from happening. Additionally, there is the question of whose
interest is represented here the most: marketing needs of corporates or social intelligence
required for cities to be smart. Smart as one city might eventually become, it is essential
to concentrate on a community-led transition which achieves resiliency to acute social,
economic, and cultural challenges [58].

3. Materials and Methods
The Methodology is based on:

e alogical argumentation (literature review, analysis and description of the state of
the research),

e interpretive-historical research with the case study of the city of Wolfsburg, Germany

e simulation and modeling research with a conceptual proposal for this case study.

The research was divided into several stages, in which different research methods were
used depending on their specificity. In the first stage, the method of logical argumentation
was applied and the literature on the subject was reviewed in order to compile basic
definitions related to suburbanization and their critical interpretation. On this basis, the
historical background and basic conditions of both suburbanization processes and attempts
to counteract them (old and modern) were delineated. Materials and publications used at
this stage of the research were quoted in the text of the article.

Based on the results (features characterizing the phenomenon of suburbanization), the
object of further, deepened research was selected.

The main part of the presented research concerns Wolfsburg, Germany, a city facing
strong suburbanization. This part of the research was conducted with the help of a case
study method, which was accompanied by an historical-interpretative approach. The tools
used in this part were as follows: literature research, analysis of logical argumentation,
correlation of events, and facts. This part was mainly based on publications, including
exhibition materials on the history of the city and archives kept at the city hall. The
assessment of the land development condition and its use was based on the analysis of
planning materials (Spatial Development Plan, digital ALKIS Stadtgrundkarte (2018)) as
well as on the analyses of orthophotos and environmental diagnosis maps (noise, flood
risk). On top of that, field observations constituted a vital portion of this evaluation. The
demographic data was obtained from a socio-political analysis (2018) and publicly available
statistical data.

The city of Wolfsburg was selected as the study area due to its size and the current state
of the problematic urban structure. It seems to be an adequate object for further studies
and considerations. The openness of the City Hall and the willingness of its administrators
to cooperate had a significant impact on this study.

Thanks to the data collected, it was possible to describe the development of the city,
its history, the correlation between historical and social facts as well as the city’s spatial
development. A diagnosis of the condition was developed and potential directions of
corrective actions were indicated. The intended target, which—in this case—was developed
in the form of a project—a corrective model, utilizes the tools of Ecological Urbanism
(simulation and model studies).

The solution which was developed proves that it is possible not only to prevent further
suburbanization but also to repair structures (cities) already affected by this problem.

4. Conceptual Proposal

The presented planning proposal for the city of Wolfsburg was taken from an earlier
thesis entitled “Coherent city of Wolfsburg” by Warzecha, B. [59]. It aims to present the
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objectives of Intelligent Urbanism and Ecological Urbanism and is an important element of
problem-solving possibilities presented in the article. The study area (in situ research) is
situated in the northern part of the city in the vicinity of the Old Wolfsburg and Volkswagen
factory (Figure 1). The project of coherent Wolfsburg described below as a case study has
been entered for the student ideas competition of the city of Wolfsburg “WOLFSBURG
AWARD for urban vision” in 2020 [60].

A number of project problems related to the case study were formulated:

e  What types of intelligent transportation can make neighborhoods resilient? How to
act against traffic congestion within the city core? How to create an intelligent and
environmentally friendly transport concept?

e  Can the quality of life of city dwellers be improved with special regard to open and
green spaces? How to create an ‘edible city’ for humans and city animals?

e Can biodiversity and quality of green areas within the urbanscape and their inter-
connectedness be improved? What kind of plants are to be used in order to create
biodiversity within specific green spaces?

e  What should be the functional programme of single green spaces within an urban
ecological corridor? How should they interact with the surrounding urban tissue,
greenbelts, and landscape?

Figure 1. City of Wolfsburg nowadays. Housing estates seem to be scattered and incoherently
planned. The VW plant is the most dominant figure of the city. The red area represents the Alt-
Wolfsburg and Vorfsfelde, yellow—planning site/study area. Without a scale. Own elaboration
based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

4.1. Historical Background of the Urban Development of Wolfsburg. The Green City of Wolfsburg

Wolfsburg is a city that has struggled with the urban planning and development
processes just like any other city. However, what makes it unique (and is rarely the case
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in Germany), is the fact that the cityscape has been shaped by historical conditions and
many urban planning models (only) since the 20th century. The most important planning
strategies to be mentioned are the following: functional garden city (1938-1944); organic
and automobile city (1947-1963); and spatially separated, sprawled city (1961-1998)—the
characteristics of which are described above. This has resulted in a development of a
patchwork family of the city districts, a specific small-scale structure and an island-like,
inconsistent living space [61] (p. 8).

The first settlement of Alt-Wolfsburg was founded in the Renaissance era and was
limited to the castle and accompanying buildings, which crowned over the swamp land-
scape. The first urban development was organized at the newly build Mittellandkanalin
the middle of the former German Reich, in the immediate vicinity of the industrial center
Braunschweig-Salzgitter-Magdeburg [61] (p. 14). The railway station and the production
line for Volkswagen cars with the adjacent factory settlement, were established in May
1938—at Hitler’s request. This first spatial concept (Figure 2) [62] was planned by Peter
Koller as a model, functional, “industrial city as a garden city” (city center and Steimker
Berg district, 1938-1944) [61] (p. 9). It was characterized by a strict distinction between
factory (to the north) and city (to the south) [63] (pp. 31-33). The center of the new set-
tlement with the Klievensberg Hill was connected to the Alt-Wolfsburg Castle via the
southwest—northeast axis (further described as a “Cultural and Recreational Axis”), on
which the new city was spatially organized. Most of the three-storey housing units were
arranged in an open and green block perimeter development, with access roads leading
into it from all sides. Due to the acute shortage of materials and the lost war, the first
project of the city failed and the growing settlement structure took on the name of a nearby
castle—Wolfsburg [61] (p. 20).

Figure 2. The city of the Volkswagen car, concept plan of an ‘industrial city as a garden city” aimed at
the north-south direction of the city’s development, draft by Peter Koller, 1938, [62] (p. 43).

The economic boom between 1947 and 1963 enabled the city to grow again. The new
expansion of a small precinct was planned by Hans Reichow according to a new axis to
the west-east direction, which now covered only the southern part of the city. As depicted
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(Figure 3), the already existing Garden City (in the middle with black building figures) was
surrounded by new settlements, which seem to be chaotically submerged in greenery; there
is no coherence between single housing estates. This new planning strategy of a “scattered
and loose city”, “organic and automobile city” sprawled into the juxtaposed landscape
(e.g., the Rabenberg settlement) and changed the strategy of the future urban development
enormously. From now on, the city was divided into functional zones, as new residential
areas were planned and built as ‘stepping stones’ in green areas and only on the southern
bank of the Mittellandkanal.

TR
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Figure 3. The organic and car-friendly city of Wolfsburg [62] (p. 41).

The most significant development of the city, which triggered the actual beginning
of its sprawl character, took place between 1961 and 1998 (see also Figure 1). The further
city growth intended to include a variety of building forms and social mix (but not a
mixed use). This spatial and architectural experiment was designed as self-concentrated
satellites, composed with no surrounding attachment. In this island-like urban structure
the individual settlements were integrated into the urban landscape independently of
one another over the course of time (eventually also in the northern part of the city). The
patchwork-like building tissue seemed to have been created in an unplanned way and
competed with the open space structures. The most significant characteristic of that design
was the spatial separation of functions between “working”, “living”, and “leisure”. An
attempt was made to gradually reflect the proportional relationships between buildings
and the green and traffic areas, also between the density and insolation in each district [61].
The northern part of the city, which had not been included in spatial strategies of the city
for decades, has recently gained new island-like settlements. They have been organized
around the historical parts of the city—the castle of Alt-Wolfsburg and the core of Vorsfelde
district (further described as a “Historical Axis”). Due to the fact that this is the youngest
and dynamically growing part of the city, it has an enormous potential for changing its
sprawling character, starting with the study area and further on spreading on the city as
a whole. Therefore, the preconceptual proposal will focus on the creation of a compact
built-up area, using the tools of Intelligent and Ecological Urbanism.

Holistically speaking, Wolfsburg is nowadays divided into northern and southern
parts by the Mittellandkanal, the railway line and the Aller valley which emphasize its
spatial incoherence. Surrounded by a flat landscape with floodplains, filled with forests
and farmlands, Wolfsburg offers a unique quality of living and working. The whole
city area is as big as 20,452 ha with a huge proportion of the diverse structure of open,
recreational and protected spaces (biotopes). Water features amount to over 3% of city
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land coverage (use); recreational areas—13.6%; forests—24%; and agricultural land—41.2%.
All in all, around 60% of the urban tissue is filled now with open spaces, which makes
Wolfsburg the greenest German city [64]. It is important for the residents to continue living
in country-like surroundings and to be able to use the existing infrastructure. A strategic
development should also address the issue of a growing residential population with a
special regard to the balance between the green and built-up areas. It is essential to create
such a development, which opens up to green spaces as an additional, functional part of
the urban tissue. The tools of Intelligent and Ecological Urbanism can be used here as an
overall sustainable strategy.

4.2. Analysis of the Current Situation

The edge of city structure (Figure 4) is easy to isolate from vast open spaces within the
town’s boundaries. The northern part of the city of Wolfsburg houses the Volkswagen plant
and recreational areas with the floodplains of the Aller River. It also has a clear island-like
structure of the built-up area. The traffic system has its hierarchy and streets are charac-
terized by different widths. Spatially separated, individual settlements are embedded in
the open space. They are linked to each other through the district’s main streets, which
function as traffic collectors within built-up neighborhoods. Organically formed residential
streets depict the flow of the traffic system in new districts. The contemporary streets of
Vorsfelde follow the old structure of field paths. They are based on a grid plan.
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Figure 4. The edges of the city space. The scattered settlements are situated between the intercity roads. Own elaboration
based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

A federal road, which does not impair settlement structures, runs through open spaces
between districts in the north-west direction. The country road L188 runs similarly in a
north—south direction and joins the federal road at the main junction.
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The connection with the city center from the north is provided by a bridge east of
the border of the VW plant. Another bridge connection is situated between Vorsfelde and
Vorsfelde Stid and has no direct road connection with the city center. The northern part of
the city appears to have neither a central point or street nor a landmark.

The city of Wolfsburg is very conveniently located on the Mittellandkanal, in the
eastern part of the state of Lower Saxony, Germany. The highways A2 and A39 and the
west—east railway lines run through the town. The A 39 motorway and the north-west
federal highway 188 run through the city in a north-south direction. The city center and
structures of Alt-Wolfsburg and Vorsfelde lie on the natural course of the Aller River. The
train (InterCity Express ICE) connects the city with the capital of Germany in only one hour
(up to two trains an hour), the regional train connects the entire region. The neighboring
city of Braunschweig is only 20 min away. The city of Gifhorn can be reached by private
transport within 30 min or by regional train in 15 min. Braunschweig-Wolfsburg Airport is
located 80 min away if one travels by public transport or just 25 min away if one chooses
acar.

The city of Wolfsburg is known as a commuter city due to a good network and high
staffing requirements of the VW factory (76,771 commuters in 2017). The Volkswagen
factory and associated facilities are classified as a special district of the town. The city is
made up of a total of 13 districts.

According to Wolfsburg statistics for 2018, around 125,244 people lived in the city
in 2017, 50.2% of whom were women. The city had a negative natural balance (—239)
and a positive migration balance (+222). Around 61.5% of the population were in the
productive age, in 2025 this will probably be 60.9%. The number of minors was around
16% in 2017 and will be 17.7% in 2025; seniors: 22% and 21.4% respectively [64].

In order to present the data for the city of Wolfsburg against the background of other
cities in the state of Lower Saxony (German: Land Niedersachsen), two cities comparable
in terms of total area from the closest region of Wolfsburg were taken into account. It was
decided to omit such urban complexes as Bremen with Bremerhaven (a separate state)
or Hanover (state capital) due to their administrative status. Hanover, although it has
a city area similar to the one of Wolfsburg, has many times more inhabitants (20,430 ha,
535,061 inhabitants, 2,144,120 inhabitants in the agglomeration [65]). Even though Hanover
and the Bremen complex are industrial centers, they will not be taken into account for the
above-mentioned reasons in a further comparison. Another urban complex that will be
excluded in this process is the city of Gottingen, which due to its function as a student and
tourist city has a different development profile (it is not an industrial city).

In addition to Wolfsburg, the following cities can be, therefore, enumerated in the
region: Braunschweig with an area of 19,270 ha with 250,361 inhabitants [66] and Salzgitter
with an area of 22,392 ha with 107,014 inhabitants [67] (data as of 31 December 2017).
Converting the area of the city to one inhabitant, we get 0.16 ha/inhabitant in Wolfsburg,
0.08 ha/inhabitant in Braunschweig, and 0.21 ha/inhabitant in Salzgitter.

The total number of green areas in Wolfsburg is 60% [64], in Braunschweig—53.2% [66],
and in Salzgitter—71.5% [67] respectively. Converting the green area to one inhabi-
tant, we get 0.10 ha/inhabitant in Wolfsburg, 0.08 ha/inhabitant in Braunschweig and
0.15 ha/inhabitant in Salzgitter.

All residents of the city declare their main residence in Wolfsburg, an additional
8901 as a secondary residence. The households consisted of an average of 1.9 people, 47.2%
were only inhabited by one person. In Salzgitter and Braunschweig, this structure is similar.

The unemployment rate was 4.7% and the city had 3150 unemployed inhabitants
registered. 72,844 people were employed in the manufacturing sector at the place of work,
76,771 people commuted to the city. Wolfsburg is a car-oriented city—134,756 cars were
registered in 2017, which means that there are around 2 cars per household [64]. To sum
up, there are more cars in this city than there are inhabitants.

The original urban axis from 1938 visually connects the Porsche Street (today a pedes-
trian zone) in the southern part of the city with the castle that crowns the city in the northern
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part. Unfortunately, this infrastructural and spatial linkage was interrupted, when the
Autostadt (delivery center for the new cars produced at the VW plant, museum, and an
amusement park) was rebuilt in the early 2000s. The pedestrian crossing to recreational
areas at Allersee takes place through two existing traffic bridges upon the Mittellandkanal
(one at the VW Autostadt, the second one in Vorsfelde) and the pedestrian bridge on the
Allersee. An additional car-free connection between the new quarter and the city center as
the southern part of the city would improve mobile networking (Figure 5).
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Figure 5. As a typical automobile-dependent city, Wolfsburg is dominated by the vast roads, mostly intercity networks,
which are very often jammed by the commuters (red area) from the Volkswagen factory. Own elaboration based on the
digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

The supraregional and local railway station is located directly by the VW plant, the
line follows the Mittellandkanal. Moreover, the federal road runs through the northern
side of the town in the north-western direction and absorbs a high level of traffic. During
shift changes, it is severely affected by traffic jams at main intersections. A bus line with
a network of stops runs parallelly on the main streets of the district. The bike and car
routes are separated from the pedestrian traffic and embedded in the green spaces, which
is typical of an automobile city.

The land use types of the northern part of the city shows a homogeneous structure
of the built and unbuilt spaces. It functions mainly as a “bedroom city” with a significant
proportion of residential areas. The schooling facilities with sports areas, as well as educa-
tional centers that are spread across the residential islands, are intended for the youngest
residents. The main landmark in the northern urbanscape is the VW plant—the city’s main
area of commerce and industry, located in the western part. Other industrial areas are
linked to the canal in the south. A belt of forests and dense parks, which seems to share the
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urban tissue with built-up areas, plays an equally important role. A single shopping street
is found in the center of Vorsfelde (Figure 6).
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Figure 6. The settlements are situated at the urban periphery and represented mostly by residential areas submerged in the
landscape. Own elaboration based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

The two core areas of Old Wolfsburg and Vorsfelde, which date back to the 17th century,
are dominant structures of the northern part of Wolfsburg. Solitary building structures that
were distributed throughout the area are represented by spacious educational facilities and
sports infrastructure.

The western side of the district was created after 1950 and is typologically represented
by attached and detached houses. This district is embedded in greenery and has a high
proportion of open space structures (private gardens, community green). The settlement
area of Vorsfelde is marked by mixed building types. The areas of single/multi-family
houses, attached houses, as well as special typologies, e.g., knitted out by so-called carpet
houses can be found here (Figure 7).
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Figure 7. The urban area is characterized by a low density with a carpet made of blocks of flats (maximum 3—4 floors)
and detached houses. The yellow area—the planning site/study area. Own elaboration based on the digital ALKIS
Stadtgrundkarte (2018) of the city of Wolfsburg.

Several green and ecological corridors lead through the city. One of the most important
green connections is formed by the floodplains and waters of the Aller, Allersee and
Mittellandkanal rivers, which act as a distinctive link between the north and south of the
city. Around 60% of Wolfsburg area consists of green and open spaces (Figure 8), and
some of their main characteristics were often decisive when it comes to the location of new
settlements (e.g., Klieversberg—Kliever Mountain or Waldsiedlung—“Forest settlement”—
in the southwestern part of the city). Forests and floodplains play an enormous role in
the urban landscape. The arable land, which is ‘right in front of the door” of the residents,
shapes the overall image of the area.
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Figure 8. The city of Wolfsburg is rich with diverse green and open spaces and already has some existing ecological
interconnectedness. Nevertheless, the north-south axis seems still to be undefined and requires a rational and programmed
solution. Own elaboration based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

The quality of the existing urban landscape in the study area does not have a consistent
sequence of rooms and clarified open space typology. Therefore, it remains unattractive
for the potential users with regard to the facilities available. Currently, these areas exist
as wasteland or replacement planting for the already built investments. It is essential to
include these new green areas into the ecological corridor in the west-east direction. The
new quarters should not completely close the development gap in the north—-south axis but
should offer a rich program by creating an additional connection to the southern part of
the city. As a result, the affected open spaces are activated to strengthen the coherence of
the city and bring both banks closer together.

The cityscape was strongly influenced by the cultural landscape (Figure 9). The
historical development of the northern part still shows the old connection between Alt-
Wolfsburg and Vorsfelde and results in the “Historical Axis”, which is also linked to the
course of the Aller. In order to create the coherence of the northern part of the city, it is
necessary to bridge the development gap (design area) along this axis and to give this
area a clear identity. This would result in getting a compact settlement structure in the
overall picture.
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Figure 9. Cultural landscape of Wolfsburg. The “Historical Axis” connects the Alt-Wolfsburg with Vorsfelde, the “Culture-

Recreational Axis” connects the Alt-Wolfsburg and Porsche Street, and the “Green Axis” is to be strengthened. Own
elaboration based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

With the creation of the “Green Axis”, an additional un-urban connection with the
southern part of the city could be created, which is intended primarily for pedestrians or
cyclists (no traffic connection) and should activate one of the most important open spaces
in the city.

The “Culture-Recreational Axis”, which was already designed in 1938, extends be-
tween the castle and Porsche Street (nowadays a pedestrian zone). Further south, it opens
the “Museum and Culture Mile” with the city’s landmarks: phaeno by Zaha Hadid, library
by Alvaro Aalto or Scharoun’s Theater am Klieversberg.

Furthermore, the cultural heritage should be strengthened in the north-south line,
mostly by the tools of intelligent, Ecological Urbanism which allows the green infrastructure
to create a sustainable solution within the urban tissue.

The federal road that runs through open spaces is currently a significant source of the
noise. The development of the road space at the mouth of the country road will reduce
traffic frequency and noise at the same time. The reduced speed on the city promenade

will improve living conditions and minimize noise. The road permeability is additionally
supported by two parking garages, which are intended to accommodate commuter traffic
at the entrance to the city and support other mobile routes.

The ultimate goal should be the creation of a new, integrated urban area within the
city boundaries based on long-term solutions. It ought to create sustainable open spaces
as a part of an urban design with a cultural heritage background. Wolfsburg is rich with
diverse green and open spaces and already has some existing ecological connections.

Nevertheless, the north—-south axis is still undefined and seems to require a rational and
programmed solution.
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5. Results

The task of this elaboration is to create coherence in the northern part of the city, to
strengthen the edges and to create an uniform panorama image as well as attractive urban
spaces. Strengthening of the precinct through infrastructural and green networking with
innovative means of mobility and urban planning solutions supports the approach of the
car-poor city, which should represent an antithesis to the previous car-friendly one.

5.1. Conceptual Guidelines

The main idea for the new district is to create coherence as an antithesis to the previous
urban development (living separate from work, recreation and networking). Closing the
edges of the space as a whole and emphasizing the building through a mix of typologies
act as the foundation stone for coherent urban development. The functional mix: com-
bining living with relaxation and work on a superordinate level as well as improving the
infrastructural networking are guarantees for the all-round development of new quarters.
Embedding in the landscape creates the backdrop and shapes the overall picture of the
new district. Many forests and parks, moats, a very high proportion of agricultural land
(relevant for self-sufficient food supply) and floodplains with their moat network shape
the character of the district and are a contribution to Ecological Urbanism.

On the figure ground plan (Figure 10), it can be seen that the new precinct bridges
a considerable gap between existing patchwork-like settlement islands and acts as an
antithesis of Wolfsburg’s urban development as a car-friendly and functional city. The
open space plays a major role—the existing areas are reformulated and offer a mixture
of buildings and valuable free spaces. Missing avenues are added in existing districts—
Vorsfelde and Biirgerkdmpe and further towards the castle—in order to emphasize the
sequence of rooms and to guarantee the continuity of the ecological corridors. New
building forms fit into the gap creating coherence and a clear settlement structure in the
northern part of Wolfsburg.
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Figure 10. Figure ground with the new neighborhood. Own elaboration based on the digital ALKIS Stadtgrundkarte (2018)

of the city of Wolfsburg.
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The overarching green corridor is reformulated with several open space types and
offers a sequence of open spaces for the use of residents and guests. The area entrance
is emphasized by selective high-rise buildings in the north and south and, thus, creates
an opening to the landscape. The new district is orientated and linked to two differently
formulated axes (Figure 11). The first, “Urban”, is seen as the city promenade and is directly
connected with the outside area of the daycare center in the south. The parallel “Green”
leads through the open space with a wealth of leisure activities and ends in the balcony
area in the south. The link with the Wolfsburg city center in the south is indicated and, at
the same time, the edge of the new district on the northern side of the river Aller is marked.
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Figure 11. The two new Axes of the new neighborhood. The entrance area is emphasized by selective
high-rise buildings in the north and south—opening into the landscape. The free space axes (1) the
red one: “Urban Axis”, as a city promenade, ends with the outside area of the day care center (2) the
green one: “Green Axis”, as a green corridor, as a parallel-ending with a park and a floodplain

balcony. Diagram, without a scale. Own elaboration based on the digital ALKIS Stadtgrundkarte
(2018) of the city of Wolfsburg.
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The design of free spaces (Figure 12) is understood as a network of open spaces, where

each area has a different use and function. The urban park serves as the main outdoor

salon of the new district. The leisure offer is the richest here. Starting with the head-district
square with multifunctional space, playrooms for children (water/playground, climbing
equipment, etc.) and adults (boules, table tennis, etc.). The spacious park trees provide
shade, the grassy area invites to linger. The pedestrian zone located on the eastern edge
of the park gives the opportunity to spend a quiet time as well as to go cycling or roller
skating. This area is well maintained and functions as the center of the district.
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Figure 12. The concept of the new neighborhood squares is based on the networking of the neighbor-
hood squares in the direction of N-S and W-E. A sequence of a Park-Plaza-Open space is supported
by the networking of the open spaces (different types of program). Diagram, without a scale. Own
elaboration based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

The orchard is mowed a maximum of two times a year, thus creating the best condi-
tions for a flower meadow to grow. Fruit trees with edible fruits bloom here and provide
shade on hot summer days. This community area is located directly next to the retirement
home and can be maintained with the help of the residents. Everyone is invited to take part.

The square in the Farmers District can be made available for weekly markets with local
and regional products. This strengthens togetherness and belonging to the region and

the city.
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The park at the Water District is laid on existing retention basins. The identity is
emphasized by the new planting of white willows (Salix alba L.) and reinforced by water
playgrounds for children and nature trails.

The network of the open spaces in the precinct has its accumulation with the balcony
plaza in the Field District. This is not only a square with a small café and playground for
children, but also a connection to the hiking and cycling path that goes over the Aller River
and Mittellandkanal and is intended to connect the southern and northern parts of the city.

The new squares play an important role in the neighborhoods/units as meeting places
and fit into the existing green spaces. Their networking in the north-south and west—east
direction is supported by the sequence of different urban landscape types and strengthened
by different attractions.

The edges of the new precinct are in line with neighboring open spaces (Figure 13).
This highlights the densification of the district in the northern area through closed blocks
of flats and spacious parking areas. The networking of the open space is accompanied and
guided by the street space (city promenade and pedestrian zone also as a parking space).
The Field District opens up to the Aller Park: towards the south with partially open inner
courtyards, in the north the opening followed by the Water District.

Figure 13. The edges of the built-up space and relation to the landscape. A significant densification
of the district in the northern area (closed blocks); interconnectedness between the green/open and
the street spaces. The Field District and Water District open onto the open space to the south and
north. The courtyards are partly opened. Diagram, without a scale. Own elaboration based on the
digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.
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5.2. Urban Structure and Quality of Open Spaces

The formulation of four differentiated District (Figure 14) with clear spatial delim-
itation makes up the overall picture of the precinct: in the north and south, there is a
strong reference to the surrounding landscape, in the west and east existing structures
are connected. It is important to interlink with very distinctive landscape structures such
as agricultural fields, floodplains, as well as the belt of forests and parks, which play an
important role for the residents as open and recreational areas. The superior ecological
corridors are re-formulated for the greatest added value of the space. The centrally located
urban park connects the areas of Vorsfelde and Biirgerkamp, which have been expanded
accordingly in terms of urban planning, and connects them with a district square. A max-
imum density is intended to be reached on the park side and on the main street (city
promenade)—this should be achieved with strong, closed and space-forming structures as
well as many public and community areas. This appears to be the best location in the whole
district. The prominent high points reinforce the key positions and provide orientation
points for the sequence of urban spaces.

,Living by the Park’
District

Farmers District

Water District

Field District

Figure 14. The New Districts of the study area, diagram, without a scale. Diagram, without a scale.
Own elaboration based on the digital ALKIS Stadtgrundkarte (2018) of the city of Wolfsburg.

The southern districts offer looser and open development with a very strong relation-
ship to the landscape and more private open spaces within the block.

In the Water District (Wasserquartier), residents will not only be able to enjoy the
differentiated building types, but also a considerable proportion of private gardens. In
the construction site, there is only one maintenance path for economic and maintenance
reasons. The communal areas are located in surrounding parks and spacious quarters.

In the Field District (Auenquartier), residents are given the same share of private
space. In addition, they have extensive floodplain landscapes as well as parking areas and
playgrounds in front of their houses.

The Living by the Park District (“Wohnen am Park” Quartier) with its dense develop-
ment offers communal areas within the block as inner courtyards. This is the place of rest,
retreat and coexistence. In addition to the fairground with a high proportion of restaurants,
the newly designed park also offers public play areas with a wide range of leisure activities.
The new single-family home area is enriched with private gardens.
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This is what defines the special character of each District and creates differentiated
atmospheres and spatial types with correspondingly high density and building typologies
that are as manifold as possible.

The ultimate goal is to develop a lively, sustainable and mixed development concept
for the whole precinct (Figure 15).

.

Figure 15. Conceptual proposal for the study area. Own elaboration based on the digital ALKIS Stadtgrundkarte (2018) of
the city of Wolfsburg.
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The new precinct can be seen as a model plan for the future development of Wolfsburg.
The goals of town planning concentrate on creating an anti-car city, unlike before, with the
help of multifunctional means of transport and reducing traffic (dismantling a stretch of the
L291 highway, residential street, residential path, and walkability). Creating an attractive
place to live and work is an overarching theme. The new residents should be able to enjoy
differentiated and attractive open spaces and their interconnectedness. The strengthening
of self-sufficiency through the use of an “edible” city, the variety of native tree species
and biological diversity answer the questions of sustainability and climate friendliness
(resiliency). The concept of the walkable city of short distances is supported by an urban
mix (vertical and horizontal) and intelligent urbanity.

The new intelligent and environmentally friendly transport concept (Figure 16) is
intended to support the redevelopment of the precinct and represents the opportunity
to focus on climate-friendly and adapted means of mobility. The goal is to create mixed
mobility that also takes into account previous, traditional car models and partially car-poor
areas. Alternative means of transport such as electromobility (E-Bike, and E-Car) is of
particular importance for the Wolfsburg-Braunschweig region, which has been shaped
by automotive history. Future issues such as energy generation, the expansion of the
charging station network but also the use of electric vehicles should influence the further
development of the city.
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Figure 16. Mobility concept for the study area is based on the two mobility hubs located in the
eastern and northern part of the study area. Their aim is to collect the commuters before entering
the city area. The mobility should be strengthened with the pedestrian zones and cycling paths.
Diagram, without a scale. Own elaboration based on the digital ALKIS Stadtgrundkarte (2018) of the
city of Wolfsburg.

187



Sustainability 2021, 13, 4903

The new area should be planned as sustainably as possible. The main design idea to
create the new urban landscape is based on the existing structures such as moats or oak
avenues, which should be implemented in the further planning process. The planting of
new districts should reflect the variety of local tree species and, thereby, support fauna
and flora. Fruits can be partially edible (orchards with apples, fruit trees in the private
garden). Specially selected local tree cultivars give the urban animals the opportunity
to find food on site during the winter or early spring when there might be a shortage of
food. Trees were selected according to what they are used for, resulting in the following
categories: avenue trees (pedunculate/English oak—Quercus robur L., Norway maple—
Acer platanoides L., small-leaved lime—Tilia cordata Mill., honey locust—Gleditsia triacanthos
L., gray alder—Alnus incana (L.) Moench), trees with edible fruits for animals (serviceberry—
Amelanchier lamarckii, rowan—Sorbus aucuparia L., horse chestnut—Aesculus hippocastanum
L., locust—Robinia pseudoacacia L., pedunculate/English oak—Quercus robur L., rowan—
Sorbus aucuparia L., small-leaved lime—Tilia cordata L., white willow—Salix alba L.), park
trees (common beech—Fagus sylvatica L., horse chestnut—Aesculus hippocastanum L., locust—
Robinia pseudoacacia L., small-leaved lime—Tilia cordata Mill.). The representative city
promenade and other main avenues, also in the existing neighborhoods, are accentuated
by pedunculate/English oak-Quercus robur L., which is very characteristic in this area. The
Water District is characterized by the use of moisture-loving trees (white willow—=Salix
alba L., gray alder—Alnus incana (L.) Moench). Honey locust—Gleditsia triacanthos L. will
be characteristic in the Field District. The heavily blooming rowan—Sorbus aucuparia L.
and bird cherry—Prunus avium L. sprinkle the orchards and courtyards in the Farmers
District; here the small-leaved lime—Tilia cordata L. exudes a strong aroma and provides
food for the bees. Park trees characterize the Living by the Park District—the small-leaved
lime dominates here as an avenue tree, other tree species such as common beech, horse
chestnut and robinia reinforce the Urban Park. Juneberry and rowan berries bloom in the
inner courtyards. The edible city is home for the young and the old.

Intelligent urban design integrates cohesively existing settlements and bonds the
northern and the southern parts of the city. The sustainable, ecological interconnected-
ness has been strengthened through the mixed vertical and horizontal use, landmarks,
diversified program of the green and recreational spaces, and alleys along the traffic routes.
Biodiversity is emphasized with distinctive biologically active green spaces and a variety
of species (trees and animals).

6. Discussion

The Principles of Intelligent Urbanism and Ecological Urbanism emphasize different
aspects of sustainable urban development. They also agree on some points and set similar
goals to be achieved. They both contribute to the prevention of urban sprawl and creation
of a compact city. The Principles were taken into account into initial phase of the project
(identification of design problems) and implemented in the conceptual proposal for the
city of Wolfsburg.

The solutions to the problems of the overcrowded and polluted city of the end of the
19th century described by a number of authors as the construction of towns or settlements-
gardens were also implemented in Wolfsburg at the turn of the 1930s and 1940s. It can be
evidenced by the dispersed development of the central district or Steimker Berg. In the
urban structure of Wolfsburg there is also a clear division into residential and industrial-
production parts. It is rooted in the 1960s concept of an organic-scattered city. These
three historical factors described by Schubert, Angelidou, Chmielewski, Lynch, Howard,
Mumford, Nechyba, Black, Osborn, and others, contributed to the sprawl and inconsis-
tency of today’s city. It can be concluded that the period particularly responsible for this
phenomenon has its origin in the second half of the 20th century, which seems to be parallel
with the trends of European cities. What Wolfsburg can be distinguished for is the scale of
this dispersion.
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The proposal from Mostafavi of basing the ecological urban planning on biodiversity
and introducing the idea of urban gardening and ‘edible city’ was considered possible
and justified to implement in the design concept. Various tree species were selected based
on the microclimate conditions and their utility for humans and the city animals. This
strengthens biodiversity on the micro and macro-levels, creating an “edible city’. It shows
that the Principles of Ecological Urbanism mentioned in this study have been successfully
implemented in the conceptual proposal. The infrastructural elements (blue infrastructure)
like water retention on site and delayed water drainage are crucial and must be mentioned.
The Principles of Intelligent Urbanism such as balance with nature, regional integration
and vision have been, therefore, also accomplished.

Similarly, the conditioning of the sustainable growth of the urban areas was recognized
as one of the elements of the individual cultural and landscape values along with the
respect for the tradition of the place [26,31-33]. It was considered as the basic element
indicating the direction of the development of the new spatial order. This principle was
implemented by highlighting Wolfsburg’s historical axes or the urban scale of the newly
designed neighborhoods.

Intelligent Urbanism focuses on the sustainable use of the balanced movement: well-
defined streets, provision of cycle paths as a contribution to public transport, hybrid
transportation, and implementation of electromobility. The width of the new streets
was hierarchized and provided the opportunity for walkability and sharing space. The
imperfection of using e-mobility is based primarily on the introduction of the appropriate
infrastructure (charging stations, subsidies for the solar panels, e-car, and e-bikes), which
can basically be implemented only in the richest countries. This Principle can be, therefore,
considered to be non-universal.

The main social goal was to develop a sense of community among residents. It was
possible thanks to the application of Principles from both systems. In this matter, amenities
and social facilities were located centrally in the new neighborhood unit or alongside main
traffic arteries. Moreover, there are such elements as a vibrant building structure, private
gardens, and access to green and open spaces. One can find areas for recreation and social
interactions. This approach is in harmony with the existing conditions of the green urban-
scape. Moreover, the central Allerpark has become a connecting element between both
sides of the city. Its eastern zones have been, thanks to this design, activated and they offer
new amenities. The biggest structural infrastructure is based on the interconnectedness of
the system plaza-park, which, on a city level, helps sustain the north-south and west—east
ecological corridors.

Ecological and Intelligent Urbanism share the idea that the local government should
participate in the recovery process and coordinate it with a top-down approach. Alter-
natively, it can be mentioned that, at the design stage, such an assumption could have
been made.

The city of Wolfsburg was lively interested in creating a new neighborhood for the
commuters of the VW plant. However, it is difficult to discuss the social role of this project
and whether there was a reaction of the local community to such changes. It would require
the implementation of this case study and, above all, the further involvement of the local
government and residents through social consultations. This conceptual proposal is a
kind of an opportunity, a first step towards further development strategy. Any actions
undertaken by the city would take into account the future residents. For objective reasons,
the strengths of this study can be indicated as follows: it is possible that this proposal could
be used in future works on city development strategy, so that it could be considered for
the implementation as a platform for the future talks between local authorities, planners,
and architects with the city residents about the further shape and functions of the city of
Wolfsburg. The results and conclusions should correct the presented plan, thanks to which
there is a chance for its full or partial implementation. The case study of Wolfsburg was
not ordered for implementation purposes.
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The goal of developing a repair model of Ecological and Intelligent Urbanism has
been, at this planning stage, achieved. It offers a rational and sustainable development
plan for urban areas.

7. Conclusions

The aim of this study was to create coherence for the northern part of the city and to
suggest a new direction in the urban development for the city of Wolfsburg. The previous
patchwork family of the settlement islands competed with landscape structures—the new
quarter bridges the urban gap, strengthens the building structure of the city as a whole and
creates clear urban edges. The northern part of the city was redefined and connected to the
city center in the south through the spacious central park with Allersee and Allerpark. The
new neighborhood is sustainably planned and can be integrated into the existing structures
with the help of the infrastructure (streets and avenues) and open spaces (parks, orchards,
playgrounds, plazas, and tree alleys) found in the transitional area. The new quarters will
be sprinkled with local squares and communal areas and strengthen the local community.
New residents and users will be given multifunctional mobility options as well as transport
possibilities. The designed urban concept enables also the implementation of innovative
means of electromobility. They are operated as environmentally friendly as possible thanks
to the energy that is produced on site (solar panels, and wind energy). The green areas are
planned to be inclusive and rich in programs to create a vibrant urban life and interaction
with the landscape. Additional green spaces on roofs emphasize the relationship to open
space and social life.

The new, integrated urban area is nothing like the existing suburban situation. This
proposal rejects the idea of scattered, undefined urban and landscaping structures. The
new infill with a denser architecture and green infrastructure offers a mixed use of open
spaces and building forms. This coherent and meticulously planned urban development
ensures intelligent growth and implements the tools of ecological urbanism as an offer for
sustainable landscape architecture.
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