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Biodiversity and synurbisation, challenges and
perspectives: a comparative analysis of cities as
places of animal life on the example of Krakow

and Lublin

Abstract

This article presents the results of a comparative study of two Polish cities, Krakow and Lublin, in terms of the presence of wild and free-living
animals in them, as well as the problems and challenges involved. The topics investigated included biodiversity and synurbisation, as well as resi-
dents’ perceptions of wild animals, based on a pilot survey. Evidently positive attitudes toward the presence of free-living animals in the housing
environment and support for city government policies on animal protection were observed. Based on an analysis of urban structures, the urban
conditions conducive to the persistence of wild animals in cities were identified. Urban policies for managing biodiversity and free-living animals

were also analysed.
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1. INTRODUCTION

The anthropocentric environment has special features that many
plant and animal species can benefit from. Within cities, one en-
counters farmland, green squares, allotments, home gardens,
parks, green spaces, plant nurseries, lawns, avenues etc. Urban
and metropolitan environments can provide suitable habitats for
some animal species (Struminska, 2004, p. 170). Biodiversity is
a combination of two words, ‘biological’ and ‘diversity’. This term
refers to the diversity of life in a particular ecosystem or region.
It encompasses all living creatures, from bacteria and plants to
animals and humans. Biodiversity plays a key role in ecosystem
services, i.e., services provided by nature. Since 2000, the Eu-
ropean Union has adopted a number of biodiversity plans and
strategies, including the most recent Biodiversity Strategy 2030,
which aims to put Europe’s biodiversity on the road to recovery
by 2030. This strategy, part of the European Green Deal, includes
targets and commitments meant to address the main causes of
biodiversity loss.!

One factor that can affect biodiversity in urban areas is synurbi-
sation, or the ‘urbanisation’ of plants and animals. This is a nar-
rower concept of synantropisation, i.e., the coexistence of living
beings, including humans. This phenomenon is characterised

by dynamics: some species may increase their abundance and
diversity in urban areas, and there may be a decrease in other
species that cannot adapt to living in a changing housing envi-
ronment. The term was first used in 1978 in a paper by Roman
Andrzejewski and colleagues on the ecology of field mice in War-
saw (Andrzejewski, 1978). The result can be a depletion of bio-
diversity, through the displacement of species by others that are
unable to adapt to urban conditions, but there can also be an in-
crease in urban biodiversity through the emergence of new spe-
cies that can live in this highly specific environment, which can
increase 'diversity’. Synurbisation can be both a challenge and an
opportunity for biodiversity, depending on how it develops and
the extent to which humans are able to manage it, taking care of
the balance in the housing environment (Milczarek, 1993, p. 42).

2. AIM AND FOCUS

The aim of this study was to analyse and compare the conditions
of wildlife occurrence and life in the cities of Krakow and Lublin in
the context of synurbisation and biodiversity, as well as to iden-
tify challenges and discuss prospects for the further coexistence
of animals and humans. The occurrence of wild animals in cities
was analysed in terms of their impact on the human habitat, as
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Table. 1. Summary of basic data: Krakow, Lublin. On the basis of GUS®. Compiled by N. Przesmycka, Y. Posuniak.

areas, street greenery) area [ha]

Summary of basic data Krakow Lublin

Population 806,201 338,586

Area [km?] 327 148

Share of green areas in the city area [%] (2022) | 11.42 9.55

Green areas (walking and leisure parks, green | 4 4a1 69 _ b namic - 2015/2021 - 9.2% 821 - Dynamic - 2015/2021 - 7.3%

Share of territory covered by forests 4.3% (1377 ha) 11.1% (1675 ha)
Share of territory covered by nature conserva- 14.54% 18.65%
] I the Ecological System of Protected Areas the Ecological System of Protected Areas
tion areas (municipality) o "
-13,5% -25%
Population density per 1 km? 2,386 2,296
Panienskie Skaty
Skaty Przegorzalskie . . S
Nature reserves Bielaniskie Skatki Stasin (Lublin Municipality)
Skotczanka
Bonarka

Protected areas (municipality) Area
Nowa Huta Meadows
Skawinski Meadow Area

Natura 2000: The Debnicko-Tyniecki Meadow

Protected Landscape Areas: Ciemigga River
Valley, Czerniejowski Protected Landscape
Area, Bystrzyca Jakubowicka

well as urban planning solutions, architecture and urban policies
that may support or hinder this presence.

This paper analyses the phenomenon of synurbisation, under-
stood as a process in which wild animals adapt to urban life,
often using man-made resources, and their presence in urban
spaces becomes increasingly natural. The cases under study,
in terms of analysing the coexistence of animals in a housing
environment, concern two voivodeship capital cities: Lublin and
Krakow. Krakow is currently the second-most populous city in
Poland, while Lublin, with half the population, is in ninth place.
Both cities are characterised by an increase in population den-
sity within their urban sections, as well as the development of
transport infrastructure and housing development in hitherto
non-urbanised areas, which has been noticeable in recent years.
Population growth is also observed in neighbouring municipali-
ties, reflecting the dynamic phenomenon of suburbanisation.
The subject of this study are wild and tame (free-living) animals
occurring in the environment of human habitation, understood
as the urban area in the immediate vicinity of the house or flat,
as well as the perception of their presence by city dwellers and
the identification of urban processes affecting the phenomena of
synurbisation and biodiversity. Among the animal species whose
presence is noticeable in the cities investigated, the following
stand out: squirrels, wild boar, roe deer, foxes, birds (predatory, pi-
geons, magpies) and free-living cats. Other species occur sporadi-
cally (badgers, beavers, moose). In order to concretise the focus
of the research, as well as to obtain preliminary information on the
attitudes of the residents of the cities in question towards wildlife
found in the housing environment, a pilot survey was conducted.
This research aims to provide insight into how tame and wild ani-
mals function in cities such as Krakow and Lublin, which differ in
terms of urban structure, infrastructure and environmental quality.
The research focuses on two main research problems: identify-
ing what urban planning measures contributed to the presence of
wild animals in the city, and what urban planning and architectural
solutions can support biodiversity in the housing environment.
Finally, ecological and social solutions that can improve the
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quality of life of urban animals, increase their welfare and enable
the sustainable development of urban space taking into account
biodiversity and synurbisation were proposed.

3. RESEARCH METHODS

To obtain a comprehensive picture of the coexistence of tame
and wild animals in the cities studied in the context of synurbisa-
tion and the challenges of their adaptation to the urban environ-
ment, diverse research methods were used to collect, analyse
and interpret data on the presence of animals in urban space.

A literature review was carried out as preliminary research. The
survey was preceded by a review of press reports (from the last
five years), as well as an analysis of the available reports of the
municipal services responsible for implementing policies to-
wards wild and free-living animals. This data made it possible to
formulate the research questions. The research methods used
for this study were interdisciplinary and included qualitative and
quantitative approaches.

A survey questionnaire was designed and distributed online, as
an anonymous questionnaire, to a group of more than 200 re-
spondents (people who resided in Krakow and Lublin in differ-
ent areas in terms of urban morphology). In parallel, an analysis
of the spatial structure of both cities was carried out in terms
of the occurrence of areas that allowed wild animals to migrate
into the city, their habitats and movement zones. This provided
a basis for drawing conclusions about the living conditions of
free-living and wild animals in urban spaces, and the occurring
‘interactions’ between animals and humans, in the same space
of the habitat environment.

In addition, experts and stakeholders (representatives of local
authorities and municipal services) responsible for urban space
management, animal protection, animal care regulations and
biodiversity protection were interviewed. Available documents
and source materials relating to urban policies in the study area
were also analysed.

A comparative analysis of the research results obtained in Kra-
kow and Lublin was carried out. On the basis of this, conclusions



were drawn concerning the specifics of animal coexistence in
the two cities, the relationship with urban morphology and urban
planning solutions, as well as the challenges of animal adapta-
tion to urban conditions, and the prospects for the sustainable
development of urban ecosystems including animals.

4. STATE OF RESEARCH

Analysing the bibliographic items on the relationship between
animals and the city, several research currents can be identified,
depending on the academic discipline represented, and most re-
search is inter- and transdisciplinary. These relationships from
the field of urban studies are of interest to cultural scientists,
sociologists (Wischermann, Steinbrecher, 2018), geographers,
biologists, urban planners and architects alike.

Different approaches are emerging in the study of urbanism and
the shaping of the housing environment and the place of animals
in its planning and functioning. One of these is the interspecies
theory of the city by Jennifer Wolch, who developed an under-
standing of cities and urban spaces in the context of interactions
between humans and other species (Wolch, 1998). Wolch, a pro-
fessor of urban studies at the University of California, Los Angeles,
is one of the pioneers of interspecies research in urbanism. Her
theory asks how a city can be designed, managed and perceived
in the context of a wide diversity of species — not only humans,
but also animals, plants and microorganisms. As Wolch notes,
there are strong connections between a given period's prevailing
urban planning methods and sign discourses, social movements
and the position of animals in culture (subject or object) (Wolch,
2021), all related to the question of who has a ‘right’ to the city.
Wolch has introduced the concept of ‘interspecies ethics’, which
involves issues of equality and justice in the relationship between
humans and other organisms. One key element of the interspe-
cies theory of the city is the consideration of sustainability beyond
the needs of humans. This means that cities must be designed
to protect and support biodiversity and to consider the chang-
ing needs of the environment. Wolch points to the need to think
of cities as spaces that connect people to nature. The idea is to
make cities a place where different species are able to both coex-
ist and influence each other. The city is thus not just a backdrop
for human activity, but becomes a space where different forms of
life interact. Wolch calls for a reintegration of people with nature
and animals, guided so that people can gain information about
animals and their needs and functioning. This knowledge could
influence the integration of the welfare and animal needs of urban
dwellers into the practice of everyday life. Animals’ chances of
survival in the city mainly depend on the actions of people, as well
as the ecology that can influence their presence in the city. It is
also important to reduce violence against wild and tame animal
inhabitants through legal tools, as well as planning activity with
design practice. Another new term, ‘zoopolitics’ can be evoked
here, namely the political status and role of animals in cities and
contemporary societies (Lange, 2022).

According to Maria Rosinska and Anna Szydfowska, the ‘zoopo-
lis" can become a philosophical and social concept that poses
questions about how the city and society can reorganise struc-
tures so that they not only accommodate the needs of humans,
but also protect and support the lives of other species (Rosirska,
Szydtowska, 2017). Cities can be seen as spaces of coexistence
between humans and animals, not only in a physical sense, but
also in a socio-political sense. Rosinska and Szydfowska high-
light how the social status of animals is changing in the context
of urbanisation, in which animals, both wild and domestic, have

limited living space. In this context, it is important to analyse the
potential living spaces dedicated to animals and to improve the
institutions that should create decent living conditions for them.
The city is an ecosystem that is not a human-only habitat. Zoo-
politics suggests that cities should specifically consider biodi-
versity and incorporate the needs of different species in spatial
planning (Gurowska, Rosifiska, Szydtowska, 2020). Interesting
research findings are included in Animals in the City, where, in
the context of interspecies relations, animals are presented as
actors with a voice in urban space (Reese, 2021). The right of
animals to their place in urban space is also recognised by Ma-
rie Carmen Shingne (Shingne, 2022). The treatment of animals
as equivalent participants in life in a given environment is now
noted (Schneeberger, 2024).

The role of animals has also recently been recognised in a num-
ber of so-called Nature-Based Solutions (NBS), i.e., urban sup-
port solutions based on natural and ecological processes (Gra-
nai et al., 2024). Any urban rehabilitation of decayed areas is
practically impossible without the presence of animals. Attention
to the presence and role of wild animals in cities was first drawn
by researchers from Europe, Australia and North America (Mari-
nelli, 2021) Animals are also seen as part of increasingly popular
urban farms providing milk, eggs, honey or even meat (although
the latter rather only in developing countries).

Urban biodiversity has also been studied in terms of planning
methodology (Bekessy et al., 2012). Apfelbeck et al. list the fol-
lowing characteristics of successful wildlife-sensitive urban
design: 1) interdisciplinary design teams that involve ecologists
at an early stage, 2) consideration of the entire life cycle of tar-
get species, 3) post-settlement monitoring and evaluation with
feedback to communicate best practices, and 4) stakeholder in-
volvement and participatory approaches (Apfelbeck et al., 2020).
Well-designed and managed cities can create animal-friendly
spaces for wildlife (e.g., parks, gardens, ecological corridors)
and domesticated animals (e.g., dog parks, cat parks, bird parks,
shelters). The needs of humans and animals in cities should be
treated equally. The city should be seen as a dynamic ecosys-
tem in which both the human species and other organisms have
their place (Gurowska, Rosifska, Szydtowska, 2020). The current
legislation on the legal status of animals, especially free-living
ones, is a separate issue that also influences the perception of
human-animal relations (Spasowska-Czarny, 2021).

The presence of animals in the city is a natural element show-
ing the historical moment and the current state of civilization
and culture. Draft animals until the beginning of the 20th cen-
tury were a permanent part of the urban landscape. Among the
‘consequences’ of their presence, a specific smell was inherent.
This aspect of the urban landscape, using the example of Lub-
lin, is described in Volume 8 of the Anthropological Almanac on
Interspecies Relations in Urban Spaces (Weismann, 2021). Ar-
eas of high natural value occurring within the city of Lublin, are
of interest to researchers and planners, who have been noting
the need for their protection since the second half of the 20th
century. These are areas associated with terrain: dry ravines and
uplands, as well as river valleys. Lublin's zoning plan of 1959 pro-
vides for the protection of the area of the so-called Czechowskie
Mountains, and in 1989 a system of Ecological Protected Areas
(ESOCh) was established. It is made up of interconnected areas
of different nature, which were intended primarily to play a ven-
tilation role (river valleys of the Bystrzyca, the Czechdwka, the
Czerniejowka, the Zemborzycki Reservoir, Czechowskie Hills,
Stary Gaj, city parks).
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Unfortunately, the continuity of the system is only apparent,
because as a result of the city's development in the last two
decades, the cutting through of these zones and the threat
of development to protected areas has intensified, as well as
the development of buildings outside the city’s administrative
boundaries, in areas immediately adjacent to the ESOCh area.
Particularly agitating public opinion is the urbanization pressure
on the area of the Chekhov Mountains, which is home to a num-
ber of protected plants and animals, among them their symbol
- the European hamster (Boguszewska, Przesmycka 2019). The
natural and landscape potential of undeveloped areas of dry val-
leys, commonly known as gorges, is described in a multi-author
academic monograph edited by E. Trzaskowska (Trzaskowska
ed., 2014). One of the chapters analysed the role of gullies as
migration corridors for animals and the barrier posed by a road
that runs through the forested area at Zemborzycki Reservoir
(Lubiarz et al., 2014).

A 2021 article featured a discussion on preserving biodiversity
in the urban areas of Lublin and Warsaw, noting the need to in-
tegrate planning with specialised studies on threats, and also
pointed out the presence of particularly problematic invasive
species in Lublin (Dudkiewicz et al.,, 2021). A survey on the per-
ception of the presence of wild animals in one of Lublin's housing
estates (Lublin Housing Cooperative) on a sample of 60 people
was conducted by researchers from the Catholic University of
Lublin in 2015. The survey topics focused on the presence of
animals within housing estates, as noted by residents, and the
management of the housing cooperative. Of the respondents,
71% stated that animals should be present in housing estates,
and noted the negative effects of their presence (80%), listing
among them: polluting the space of the estate (33%), appearing
in basements and garages (28%), appearing in apartments and

IIl. 1. Response to selected statements. By Authors based on survey results,
visualised by Y. Posuniak

Which statement do you agree with and to what extent?

Efforts shauld be
made to eliminate

The presence of
wiid animals in the
city is u positive
phenemanan

City autharities wild animals
should take care of appear In the city
wild animals fram the living conditions  because their natu-
urkan aress because of free-living cats ral hakitats have
they may pose 3 bean takan over by
threat to pecple humans

W strongly agree m partially agree = disagree

Ill. 2. Species encountered by respondents at their place of residence in the
last five years (multiple choice). By the Authors based on survey results, visua-
lised by Y. Posuniak

fox |0 118 (62,7%)
hedgehog s il )
squirrel =
hare 73 (39,5%)
beaver -31 {16,8%)
roe deer/kid : BT (47%)
wild boar —B68 (36,8%)
bee 154 (83.2%)
bird of prey 82 (44,3%)
mooselelk 18(9,7%)
badger | 12 {6.5%)
rat -84 (45.4%)
feral cat - E —140 (75,7%)
plgeon 167 (90,3%)
marten 70 (37.8%)
mole |8 108 (58,4%)
wild duck/swan 88 (48,1%)
bat a7 (52,4%)

o 50 100 150 200

165 (89,2%)
153 (B2,.7%)
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‘being parasites’ (27%), as well as making unattractive sounds,
‘being pests to plants’, ‘damaging lawns’ and others (Lubiarz, Sol-
ski, Mackos-lwaszko, 2015, 121-123).

5. URBAN RESIDENTS - HUMAN-ANIMAL RELATIONS

The results of the December 2024 pilot survey show that the ma-
jority of respondents had encountered a number of wild or free-
living animal species in their places of residence, and there was
an apparent acceptance of most animal species found in the
cities investigated.? The acceptability was determined by ques-
tions about the respondents’ reactions to statements listedin the
survey (Il 7).

Among the animals encountered in the place where they lived,
the following were mentioned: hedgehogs, pigeons, bees, squir-
rels and free-living cats. Further mentioned were: foxes, moles,
bats, wild ducks/swans, deer, birds of prey, rats, hares, wild
boars, martens, beavers, moose and badgers.

The respondents were also asked about their feelings about the
species they encountered in the city. The species that evoked
the greatest affection (feelings of curiosity and joy) were squir-
rels, hedgehogs, wild birds, deer, hares, free-living cats and bees.
Among the species that elicited feelings of fear or uncertainty,
respondents the ranked wild boars first (58 out of 68 people
who declared an ‘encounter’), foxes (4 /116), bees (34/154),
moose and rats. Indifference was the feeling that accompanied
most encounters with pigeons, moles, cats and bees. Grief and
sadness were the feelings least frequently reported by the re-
spondents — among the species listed, it accompanied primar-
ily encounters with free-living cats. Interestingly, most respon-
dents fully agreed with the statement that ‘The presence of
bees in the urban environment is a positive phenomenon’. City

IIl. 5. Attitude to activities in urban space 2. Elaborated by the Authors based
on the results of the survey. By the Authors based on the results of the survey,
visualised by Y. Posuniak

Which statement do you agree with and to what extent?

180
180
140
120

o

Wild boars are pests  Martens are pests Moles are pests Pigeons are 2 natu-
ral part of the land-
scape in the ety
centers of European
cltes

5g288

= strengly agree = partially agree = disagre

IIl. 4. Attitudes toward activities in urban space 1. By the Authors based on the
results of the survey, visualised by Y. Posuniak

180
140
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100

o
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B &8 8
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spots by not raking of lawns
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m Positive B Negative m Neutral/No opinion



w
-]

150
100
o

Capturing wild Capturing wild Creating shelters Scaring away rooks  Installing spikes
boars fram urkan  animals from for wild animals fram parks to deter pigesns
areas [after captu- urban areas and
re, the boar Is transporting
killed them outside

B rsite B Megemes B Hautrsl/Ms cplaioe

IIl. 3. Perception of selected species as ‘pests’. By the Authors based on survey
results, visualised by Y. Posuniak

residents were reluctant to agree with categorical statements
about the ‘harmfulness’ of a particular species (lll. 3), and they
were positive about a number of tasks implemented by munici-
pal authorities as part of wildlife policy (Ill. 4). The acceptability
of actions such as not mowing lawns, installing nesting boxes
or leaving piles of leaves to allow small animals to survive the
winter is primarily a testament to the environmental awareness
of residents. These measures are also increasingly becoming
part of urban infrastructure management policies and sustain-
able development strategies.®

Most of those surveyed had a positive view of animal protec-
tion measures, opposing violent methods of removing or deter-
ring animals (for example, trapping wild boars to kill them, as
happens in Lublin, or scaring rooks out of parks). The residents’
opinions were divided on the most popular methods of ‘deterring’
pigeons by installing spikes.

Given the pilot nature of the survey, it makes sense to repeat the
survey on a larger sample, and expand it to other areas. Never-
theless, the results of the survey presented indicate the serious-
ness of the problem of the urban synurbisation of wild animals,
and how emotional and complex the relationship between hu-
mans and other urban residents can be.

6. URBAN STRUCTURE OF THE CITY AND THE POTENTIAL
FOR BIODIVERSITY — A COMPARISON OF THE CASES
STUDIED

In the cities under study, that formed through historical devel-
opment and featured a highly transformed natural environ-
ment, wild animals have found their way into urban areas both
through the inclusion of their habitats in urbanisation processes
and as a result of migration processes. Modern cities, despite
being the sites of intense human activity, have the potential to
become places with high animal biodiversity. Unlike farmland,
where management has always been associated with the elimi-
nation of biodiversity, in urban spaces we have an opportunity
to create a framework for its support. Urbanised areas are in-
habited by two main groups of animals: tame ones, which live
with humans in a controlled and dependent way (e.g., dogs, cats,
domestic birds), and wild ones, which, although increasingly as-
sociated with the city, still remain independent (e.g., urban birds,
wild boars, squirrels, foxes, amphibians). Insects, which, with the
exception of honeybees, should be considered wildlife, are an in-
tegral part of the ecosystem.

Modern cities are likely to become increasingly complex eco-
systems in which humans not only dominate, but also coexist
with a variety of tame and wild animals, as well as insects and

amphibians. Krakow and Lublin, two Polish cities with different
character and structure, are interesting examples in which to
study the aforementioned phenomena.

Lublin

The current scheme of the urban greenery system in the Lub-
lin area can be described as a belt and wedge system. Natural
bands are formed by river valleys that connect in the downtown
zone and undeveloped areas located in dry valleys. The lack of
development was most often due to topographical conditions
and the difficulties associated with building on floodplains or
steep slopes. It was the construction of the Zemborzycki Res-
ervoir, used for retention and recreation, and the regulation of
the Bystrzyca River in the 1970s enabled development to move
closer to the rivers and the construction of the already planned
important transportation arteries running through their valleys. At
the same time, the thoroughfares planned since the second half
of the 20th century and the ring road (which was built as late as
the 2010s), cut through existing wedges of green areas, which
are primarily areas included in the Ecological System of Protected
Areas (ESOCh). There are various natural forms in the Lublin area
that allow biodiversity to develop: xerothermic grasslands, loess
dry valleys, ravines, forests. Currently, 86.1% of the area of ESOCh
is developed as arable fields, the remaining 13.9% consists of
built-up areas, industrial areas, roads and other areas of non-nat-
ural character (Chmielewski et al., 2013; Trzaskowska, Adamiec,
2014), which obviously limits the conditions for biodiversity’s de-
velopment. The improvement the continuity of natural systems
in Lublin and also the pedestrian accessibility of the city is the
idea behind Green Connections (initiated by Doctor Jan Kamiriski
of KUL), which was first prepared by the Spatial Culture Forum
in 2010 as part of the city's application for the title of European
Capital of Culture at that time.* The idea, which is related to the
ESOCh system, has become so much a part of the city’s policy
that it was included in the Development Strategy of Lublin 2030.
The presence of allotment gardens in the city area is a phenom-
enon that positively affects biodiversity. In Lublin, the total area
of family allotment gardens occupies slightly more than 3% (Prz-
esmycka, Strojny, 2018). The popularity of gardens increased
significantly during the pandemic period, at which time the pro-
file of their users changed. As in other Polish cities, in Lublin the
development of the idea of allotment gardens and the allotment
movement took place in the interwar period, and then developed
during the communist period (Netczuk, 2015). Urbanization
pressure is now a major threat to allotment gardens, and be-
tween 2000 and 2017, nationally, their area decreased by 3,400
ha, or 8% (Lewandowski, 2019, 84), but in the case of Lublin there
is a chance to increase this area. A consultation on the estab-
lishment of community gardens was held in the spring of 2024.
Lublin's varied topography promotes a diversity of land cover,
both urban and natural. The highest point within the adminis-
trative boundaries: 233.7 m above sea level, the lowest in the
bottom of the valley of the Bystrzyca River 162.5 m above sea
level. A total of 84 ravines and dry valleys have been identified
within the city (Information on the development of methods of
natural assessment and how to proceed in the implementation
of individual and other investments in the area of valleys and
ravines of the city of Lublin. Office of the City of Lublin, 2012),
a dozen of them in forest areas. Dry Valleys occurring in the city
are mostly developed by infrastructural facilities — e.g., Gteboka
Street. Only a few serve as open areas of public greenery (e.g.,
the ravines in Czuby, Jana Pawta Il Park or in Kalinowszczyzna.
These areas were natural animal migration trails. The gullies
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Ill. 6. The layout of green areas in Lublin with marking of observed wildlife spe-
cies in the last five years. Original work based on Municipal Police data, press
reports and observations, visualised by Y. Posuniak

found in the Dabrowa forest, which are natural migration routes
for small animals towards the Zemborzycki Lagoon, are crossed
by roadways, while underpasses for amphibians are frequently
obstructed (Lubiarz et al,, 2014). Areas of Lublin that are natu-
rally valuable are associated with the presence of wildlife that in-
habited them before the city’s development. In the case of Lublin,
the most characteristic example is the Chekhov Hills (European
hamster, wild boar, roe deer, insects) (Balana et al., 2004), or river
valleys (beavers, fish, birds).

The construction in 2015 of new sections of the S17 route in the
northern and eastern parts of Lublin, closing green suburban ar-
eas in its course, significantly changed the migration opportuni-
ties of animals living in suburban areas. Since then, species such
as wild boar, roe deer and elk have become more frequent in the
city. Among the most common technical solutions to improve
animal migration and movement are underpasses made along
expressways. These places can also be great control elements
for observing animal behaviour. Due to the small size of these
underpasses on the Lublin bypass, animals have to get used to
them; unfortunately, their location is not always accurate, and in
the case of one of the underpasses, as Kowal and Karas note,
the structure has probably become an interesting amenity for
members of the hunting club in the area, as a shooting pulpit has
been erected 150 m north of the structure (Kowal, Karas, 2016).
Krakow

Research by the Chair of Landscape Architecture, commissioned
by the Krakow City Council in 1996—1997, became an opportunity
to formulate a new system of public greenery, and then introduce
it into the draft Spatial Development Conditions and Directions
Study.® The guiding idea in it was to use the city’s hydrographic sys-
tem as a canvas for a system of green areas, called river parks. In
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the case of Krakow, four elements spoke in favour of this proposal:
the scale and shape of the city’s territory and the structure of its
neighbourhoods, the possibility of linking river parks with the sys-
tem of legally protected landscape areas surrounding the city, the
existing land reserves along the Vistula and its tributaries within the
city limits, the chance to build river parks in conjunction with flood
control investments, economic activation and passenger shipping.
Krakow had a concentric-radial green system until 1957; after
the annexation of areas on the eastern side of the city, due to the
construction of Nowa Huta, the near-circular shape transformed
into an irregular patch (Bohm, 2001, p. 19), stretching along the
Vistula River. As a result, the area of urban investment increased,
as well as the requirements for balancing it by expanding green
areas. In this context, the canvass of the green system cannot be
the development of a radial-concentric composition, as the city
enters into closer proximity or encroaches on the surrounding
protected landscape zones. An indispensable link between the
nature surrounding the city and its urban ecological zones, the
so-called eco-zones, is the water network. In the case of Krakow,
it is unique in that the zones cover all districts without exception,
providing each of them with access to riverside greenery (Bohm,
2001, p. 20). The backbone of Krakow's hydrographic system is
the Vistula River. To the north it is fed by the Rudawa, the Pradnik,
the Dtubianka and the Koscielicki Creek, and to the south by
the Wilga and the Drwina with the Serafa. From the west, the
Vistula flows into the territory of the city through the Jurassic
Landscape Park Complex with the dominant Wolski Forest com-
plex. Moving along the course of the Vistula Park, we pass the
monasteries in Tyniec and Bielany, the complex of residences
in Przegorzaty, Salwator, the Kosciuszko Mound, the Norbertine
Monastery, Wawel, the panorama of the Old Town and Kazimi-
erz, Skatka, St Benedict's Hill with a fort, the Krakus Mound, the
monastery in Mogita, and the meadows of Nowa Huta. Just be-
yond the city limits, the Vistula flows into the Niepotomice For-
est. The area of the Vistula landscape parks is complemented by
the river parks of the tributaries. Rudawa Park runs along Btonia
and Bielansko-Tyniecki Landscape Park. Pradnik Park leads to
the Krakow Valleys and further to Ojcéw National Park. Dtubnia
Park leads to Dtubianski National Park, while Koscielicki Creek
leads to the Koscielnik Palace Complex (Szczerbak, 2013, p.
105). The southern basin is the Wilga Park adjacent to a com-
plex of ponds among the limestone rocks of Zakrzowek. A less
attractive area is the surroundings of the Drwina and Serafina,
but in this location, once the industrial area is transformed into
a modern district, parks connecting the Vistula River with the Ba-
gry pond complex can be expected.

A condition for ensuring the sustainability of river parks, as fore-
grounds of landscape parks, is to give them statutory forms of
protection, on the basis of natural and landscape complexes.®
Land reserves along the Vistula River and its tributaries, allowing
for the development of river parks, are the result of provisions in
Krakow's land use plans. The plans protect waterside areas from
development, allocating them for greenery and the habitat of
wild birds and animals such as beavers, wild boars, roe deer, and
small insects. Such areas have always been wetlands or flood-
prone areas, so they are not suitable for development, so they
can be designated as small nature reserves in cities. Transform-
ing these areas into river parks has a double benefit. The first
— natural conditions make these areas cheap to buy and develop,
the second - the linear structure of river parks is subordinated
to riverbeds, creates natural conditions for the development of
flora and fauna, as well as wildlife corridors, connecting the city



with the surrounding open landscape (Radziejowski, 2011). The
activation of the banks of Krakow's river parks has been a prob-
lem for years, due to an underdeveloped flood protection system,
the occupation of these areas by unwanted or temporary uses.
As in the case of Lublin, new sections of the S7 route, Krakow's
northern bypass, have also closed off suburban areas, making
it difficult for animals who live in this location to migrate. In the
Zielonki area, you can see herds of wild boars that have no way to
cross to the other side of the ring road and stop in the fields here,
becoming, as in the case of Lublin, a convenience for members of
hunting clubs, as several pulpits and artificially formed trapping ar-
eas have welcomed them in this area. In Krakow, foxes, as well as
the aforementioned wild boars, are increasingly appearing in the
city centre. Beavers have appeared in the Rudawa and Mtyndwka
Krolewska areas, as well as recently in Pradnik Biaty River Park.
Unfortunately, no wildlife crossings have been designed over the
ring road, and the underpasses are unnoticeable, and can also
provide, as in Lublin, excellent locations for wildlife observation.
These facilities include culverts, crossings, flyovers and green
bridges. The construction of such solutions is a method of mini-
mising the negative impact of roads on wildlife. However, the high
ecological significance and high costs cause numerous complica-
tions, hence decisions on construction and location are preceded
by complex procedures (Lachowicz, Podhorecki, 2012, p. 74).
In the cases of the two cities studied, the development of urban
development, in the context of the presence of animals, can be
divided into several stages:
Stage 1 — the development of cities from the early Middle
Ages to the mid-19th century. The existing river valleys, de-
spite their importance in the economy of cities and trans-
portation, are natural ecological corridors. Development de-
velops concentrically and in strips, agricultural land borders
urban land.
Stage 2 — mid-19th century — 1918
Developing industry, military assumptions (the Krakow
Fortress as a reservoir of greenery), technical possibilities
enabling land reclamation, land drainage and expansion
of development into areas previously unsuitable for these
purposes. Establishment of public parks, promenades and
green areas, industrialisation of slaughterhouses, establish-
ment of an animal park (Krakow).
Stage 3 — 1918-1945 - development of new housing es-
tates including single-family housing, urban planning in ac-
cordance with the concepts of ‘great cities’ and ‘garden cit-
ies’ and functional zoning, establishment of a zoo (Krakow),
road and bridge investments, gradual approximation of de-
velopment to river channels in their valleys.
Stage 4 — 1945-1989 - intensive development of multi-
family housing estates and industrial assumptions (Krakow
- Nowa Huta, Lublin — Ursus-Zadebie), delineation and con-
struction of new transportation routes in river valleys, land
reclamation and regulation of rivers, implementation of re-
tention and recreation reservoirs.
Stage 5 — 1989-2008 — collapse of industry, less residential
projects, beginning of suburbanisation.
Stage 5 — 2008 - until today — road infrastructure projects
including expressways and bypasses, development of settle-
ments and developer investments, transformation of post-
industrial zones into economic zones, recognition of the dan-
gers of sprawl and built-up zones, reduction of green space
in built-up areas, overdevelopment in downtown zones.
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Ill. 7. Map of river park protection zones of the City of Krakow with marked
locations of wildlife. On the basis of, BIP of the City of Krakow — Planned
municipal investments in the field of greenery, as well as an interview among
residents of Krakow and information obtained at the City Hall. By D. Kronowski
and Y. Posuniak

The above stages are associated with the gradual reduction of
existing enclaves of wildlife in the city, but only large-scale infra-
structure investments in expressways in the last decade, caused
the phenomenon of ‘closing’ animals inside urban systems. At the
same time, the change in the farming system, cultural landscape
and the functioning of suburban areas, has caused a complex
process of adaptation of some species to new living conditions.

7. CITY POLICIES TOWARDS WILD AND FREE-LIVING ANI-
MALS - A COMPARISON

Krakow

Wild animals such as squirrels, boars, foxes, pigeons, and mag-
pies have found their place in cities over the years. In Krakow,
with its extensive Old Town, numerous parks, and gardens, wild
animals enjoy a rich ecosystem. However, they face challenges
such as heavy traffic, noise pollution, and environmental con-
tamination. Interactions with humans also pose issues; in cities
like Krakow, wild animals are sometimes seen as nuisances-
especially boars, which can damage urban gardens and attract
attention at night.

The Municipal Greenery Authority (Zarzad Zieleni Miejskiej) plays
a central role in shaping and implementing policies concerning
wild animals in Krakow.”

Krakow is witnessing an increasing number of animal species
adapting to life near humans and urban infrastructure. Synurbi-
sation refers to the presence of wild animals in urban spaces,
such as boars, foxes, squirrels, and birds (e.g., pigeons, spar-
rows). Urbanisation has also led to behavioral and developmen-
tal changes in these species—for example, foxes exploiting urban
trash bins and inhabiting closed spaces like Krakow University of
Technology’s campus, or pigeons nesting in buildings. The fox
population in central Krakow is estimated at 700 individuals, ac-
cording to the Krakow City Office.®

Conflicts between humans and wild animals are also common
in urban areas, including traffic collisions, property damage, and
environmental contamination caused by animals. Urban inter-
ventions often involve population control — such as managing
Krakow's wild boar population, estimated at 1,500 — or relocating
birds to other areas.
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Krakow's geographical structure, with the Vistula River, green
spaces, parks, and forests, fosters biodiversity not only in central
areas but also on the outskirts and along ecological corridors.
However, the presence of wild animals in the city has negative
consequences for the animals themselves, humans, and the ur-
ban environment. The main issues occurring in Krakow include
an increased risk of traffic accidents. Wild animals such as deer,
boars, foxes, and squirrels often enter roads, raising the likelihood
of collisions with vehicles. In recent times, animal carcasses on
city streets have become a common sight. These accidents re-
sult in human injuries, vehicle damage, and animal fatalities.
Animals can also carry various parasitic diseases that are trans-
missible to humans. Another significant and increasingly fre-
quent problem is property damage, especially caused by rodents
(e.g., rats, mice, and martens). These small creatures can cause
extensive damage to building facades, insulation, and the struc-
ture of roofs, walls, ceilings, and plumbing systems. In Krakow’s
Old Town, it is common to see rats emerging from sewers or
other infrastructure. They also consume plants that are part of
urban gardens and parks.

An important component of Krakow's biodiversity is its popu-
lation of cats, which also assist the city in controlling rodents
such as rats. This is especially critical as the population of free-
roaming cats decreases, leading to an increase in the number of
rats and mice in the city (Pietrzykowski, 2016, p. 191). According
to information obtained from the Krakow City Office, Department
of Nature, Agriculture, Forestry, and Animals (WS-07),° research
on the population of free-roaming cats has been ongoing since
2019. To conduct the analysis, the Krakow City Office designated

six enumerators who engage in numerous interviews with resi-
dents and perform calculations to estimate the number of feral
cats in the urban environment. An analysis of the recorded cat
population in 2019 reveals a noticeable correlation between free-
roaming cats and older urban housing complexes.™ In the old
parts of Nowa Huta, Podgorze, Zwierzyniec, and Debniki, there
are approximately 2,500 free-roaming cats. Research results
confirm that the population of these animals is decreasing de-
spite the involvement of residents, non-governmental organisa-
tions, and municipal efforts. This is the first large-scale study
based on an environmental survey conducted among Krakow
residents across the entire city.

The census determined that Krakow is home to 2,416 free-roam-
ing cats, with an estimated population ranging between 2,000
and 3,000 individuals. An additional 410 cats were counted in
areas such as Nowa Huta, Wzgdrza Krzestawickie, Debniki, and
Podgorze, as well as in agricultural and peripheral areas of the
city, including Przewdz, Swoszowice, Tyniec, and Wola Jus-
towska. In Bronowice Stare, the cat population was assessed
as residual and declining, and a similar situation exists in areas
like Prokocim-Biezanow, Kurdwanow, Piaski, and the very cen-
tre of Krakow. This decline is likely due to the construction of
new residential estates that lack feeding spots and are tightly
fenced, increased noise levels, the redevelopment of attics and
lofts, the demolition of wooden buildings, and the conversion
of basements into residential spaces. Another factor contribut-
ing to the decrease is the sterilisation programmes conducted
by the City Office in collaboration with social organisations
caring for animals and Krakow's animal shelters. Additionally,

IIl. 8. Density of free-living cats per km? in the area of Krakow. Elaboration based on GIS spatial data from the Krakow City Office, Department of Nature, Agriculture,

Forestry, and Animals. By D. Kronowski
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debilitating diseases such as feline leukaemia, mange, feline
herpesvirus, and FIV (Kita, Frymus, 2004, p. 53) play a role. Resi-
dents also frequently capture these animals and take them to
shelters, believing this will ensure their adoption. However, this
is not entirely true in the case of feral cats. While the adoption
of well-socialised Felis catus is straightforward, feral cats pose
challenges. They are too wild to be safely integrated into human
families, leading to overcrowding in shelters and a decline in their
welfare (Levy, Crawford, 2004, p. 1354).

The conducted studies indicate that a high concentration of
cats is observed in locations where the animals are regularly
fed, including in community garden areas where special protec-
tive shelters with feeding stations have been set up for the cats.
The research results have enabled a more effective allocation of
funds within the annual ‘Programme for the Care of Homeless
Animals and Prevention of Animal Homelessness' specifically
targeting free-living cats. Under this program, the city finances
cat feeding, as well as sterilisation and castration procedures,
vaccinations, the purchase of antiparasitic treatments, and insu-
lated shelters to help the cats survive the winter.

Ongoing research on free-living cats also allows the results to
be used to combat rodent populations in the city. Domestication
of the cat, which is a solitary species, is considered a peculiar
form of commensalism, from which two species derive mutual
benefits, e.g., pest control in exchange for shelter or food pro-
vided to the cat by humans, without the need to create strong
personal bonds (Kamieniak, Mazurkiewicz, Tietze, 2016, p. 96).
The presence of feral cats, in addition to the damage they cause,
can have positive effects, and this is related to the fact that Felis

catus victims are also considered pests in the housing environ-
ment. Thus, cats suppress their occurrence (Kamieniak, Mazur-
kiewicz, Tietze, 2016, p. 98). Drawing up a map on which to note
places where residents report large numbers of rats is currently
considered. A large number of predators limits the occurrence
of rats, and thus limits the damage they cause. This map can
be compared with the one showing the cat population, which
will determine the a given area’s free-roaming cat population on
its rodent population. This can significantly impact comfort in
the housing environment, so it should be concluded that the cat
population is a positive aspect of preserving biodiversity in the
city. Cats are a species capable of functioning independently in
many natural ecosystems. Adequate control of feral or stray cat
populations can directly or indirectly contribute to maintaining
a greater degree of biodiversity in urban systems (Sims, Evans,
Newson, et al., 2008, p. 392).

A shift to a positive attitude towards the presence of wild and
free-living animals in the city has been observed in the policy of
the city of Krakow in recent years. One example of specific tasks
is the creation of so-called Ecospheres, located in selected green
spaces, as well as the adaptation of buildings (bird and insect
houses), development of spaces for the needs of animals, or in-
sects (such as insect hotels and apiaries).

The Municipal Greenery Authority promotes the creation of Eco-
zones in Krakow, also called natural zones, which are green en-
claves left in parks to maintain the enhancement of biodiversity."
These areas play an important role in maintaining biodiversity
and ensuring ecological balance. These are areas where natural
diversity is likely to occur, providing places of life and reproduction

III. 9. Eco-zones of Krakow. Compilation based on GIS spatial data from the Office of the City of Krakow, Department of Nature, Agriculture, Forestry and Animals. By

D. Kronowski
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for many species of plants, animals, birds, insects and microor-
ganisms. Eco-zones of Krakow are carefully selected areas where
the city minimises interference with nature — leaves are not col-
lected, lawns are not mowed, lying wood and branches are left in
place. Thus, humans support the preservation of valuable natural
habitats that serve hedgehogs, squirrels, pollinating insects, am-
phibians and birds, among others. Such green zones, depending
on their characteristics, are referred to as eco-zones (wild zones)
or biocenotic zones (Ozimkowska, Wojtatowicz, 2020, p. 124).
Krakow also has a number of eco-zones, including the Bagry Res-
ervoir, which is a remnant of an old gravel pit, between Lipska and
Wielicka streets, in the area of Ptaszéw, in District XIII Podgorze.
It is one of the largest bodies of water within the borders of Kra-
kow.'? Eco-zones in Krakow are a key element in creating sus-
tainable urban development, due to the city’'s unique geographic
structure, the presence of numerous green areas, parks, water
and forest areas. Such spaces not only play an important role in
the area of environmental protection, but also have societal and
health-related significance, providing residents with access to na-
ture, as well as supporting air purification and climate regulation.
In the context of intensive urbanisation, taking care of eco-zones
has become a priority in the city's urban planning, which has to
face the challenges of protecting the environment and adapting
space to the needs of the growing population.

Lublin

Municipal governments are responsible for implementing the
policy towards homeless and wild animals. In Lublin, this prob-
lem is regulated on a yearly basis by the city council's resolu-
tion Programme of care for homeless animals and prevention of
animal homelessness in the City of Lublin." It defines the rules
for dealing with animal homelessness, traffic accidents involving
wild animals and free-living cats, as well as the funds allocated
annually for selected purposes.

The presence of animals in the city is one of its policies: In addi-
tion to human-owned animals, a large number of free-living cats
exist in our city, performing an important task in reducing the
number of rodents. The city is home to wild animals associated
with park areas (squirrels, wild birds, bats, reptiles and amphib-
ians) or forest natives migrating to the city (foxes, deer, deer, wild
boars, raccoons).' Cats native to the Lublin area are cared for

by their social caretakers, who receive support from the city hall.
Free-living cats (about 2,000) are not trapped but fed and steril-
ised, and individual housing cooperatives can submit requests
for their location. Currently, the cat houses are located in the
areas of housing cooperatives, and their distribution across the
city is relatively ‘even’, excluding neighbourhoods built after 2000
and single-family house districts.

In order to protect biodiversity in the Lublin area, support na-
tive species of birds, pollinating insects and small animals, the
‘Let’s help wild animals’ project is being implemented. The aim of
the project is to create new habitats and nesting places for ani-
mals, as well as to promote proper attitudes toward birds, bees,
hedgehogs, and to build awareness among residents about
proper handling of animals. At the same time, Lublin organises
numerous educational actions, e.g., ‘Here sleeps a hedgehogd/,
limiting lawn mowing, and, for the past four years, a spring ac-
tion to move migrating frogs across the roadways at Janowska
and Lipska streets (Nie¢ko, 2024). Beginning in 2021, road signs
announcing the presence of hedgehogs appeared on selected
streets (reported by residents) (Jurkowski, 2021).

Wild animals in Lublin are captured in accordance with the city’s
policy, based on reports from residents to services such as the
police or municipal police. The unit in charge of capturing ani-
mals is Eko-Patrol. When injured or dead wild animals are found,
animals are helped under contracts signed annually with select-
ed veterinary clinics. Reports of live animals (foxes, roe deer, elk,
etc.) in good condition usually result in trapping with relocation
to nearby forests. Animals usually end up in the Koztowice For-
estand the area around the Zemborzycki Reservoir.® As of 2020,
the city has nine trapping stations, used primarily for the elimina-
tion of wild boars. Wild boars, spotted primarily in allotment gar-
dens, are caught in cages - trapping stations — and then phar-
macologically euthanised.'® The total cost incurred by the city
for trapping (147 wild boars and 1 roe deer) in 2020-2023 was
PLN 164,119.45 (USD 40,908.16). In January 2024, the wild boar
population was estimated at around 300 in the Lublin area.”

A peregrine falcon nest maintained on the smokestack of the
city’s thermal power plant is a national-scale curiosity. The first
falcon appeared in 2015, and after consultation with the Lub-
lin Ornithological Society, the falcon nest was installed on the

Tab. 2. Comparison of the number of incidents reported to the Municipal Police in Lublin from 2018 to 2023. By N. Przesmycka based on Reports on the activities of

the City Guard.
2023 2022 2021 2020 2019 2018
reports on wild animals 193 557 foxes, wild 446 495 308 302
boars, deer, foxes and wild foxes and wild foxes, wild boars. | Including 123
elk boars, boars, deer, martens, foxes 56 wild
roe deer, elks roe deer elks bats, birds, boars, others: roe
snakes, deer, martens,
hedgehogs, bats, birds,
ferrets, beavers, | snakes,
squirrels hedgehogs,
ferrets, beavers,
squirrels
reports on hurt wild animals | 606 308 298 249 260 232
reports on dead wild 428 361 472 365 338 368
animals
Total number of reports 1227 1226 1216 1109 906 902
Wildlife trapping 20 (birds, hedge- | 26 30 49 (no data avail- | 287 210
hogs, bats) (birds, hedge- (birds, hedge- able on species) | (no data availa- (hedgehogs,
58 wild boars hogs, foxes, hogs, foxes, 10 wild boars ble on species) foxes, snakes,
snakes) snakes) beaver)
26 wild boars, 54 wild boars
1 roe deer
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smokestack in March 2016. The birds can be observed live
thanks to an edited camera, which reveals how many problems
these rare birds face in the urban area. Interestingly, the biggest
threat to Lublin's falcons is... pigeon enthusiasts, who have con-
tributed to the death of several birds by planting poison.

In Lublin, the presence of large wild animals is sometimes no-
ticeable even in the city centre. Frequent encounters occur with
foxes, martens and small animals, but since 2016 moose have
begun to be observed in the city." The ‘Bystrzyca Jakubowicka’
Natura 2000 site adjacent to the city is one of their habitat areas.
In May 2017, three moose appeared in the area of the inner city
(Probostwo Street, Czwartek and Saski Garden). Two of the ani-
mals were in such severe condition that they did not survive the
capture attempt, one managed to be taken outside the city. The
presence of elk is also a problem in the southern part of the city,
where there have been several traffic collisions in recent years.
Since 2020, beavers have been regularly observed in river val-
leys: on the Czerniejdwka River in the area of the Kosminek dis-
trict, where they built a dam. In subsequent years, the animals
made their home in the city centre, along Solidarnosci Avenue
on the Czechdwka River (where they began to cut down stately
trees), as well as in the valley of the Bystrzyca River. The most
important place for wildlife within the administrative boundaries
of Lublin is the Zemborzycki Reservoir — a recreational reservoir
built in 1976. It is a habitat for numerous birds; ducks, geese,
ospreys, grebes, white and grey herons, rare species of gulls and
terns, as well as numerous species of fish and mammals have
been observed.

Interactions of Lubliners with wild animals are becoming more
frequent, as evidenced by an analysis of data on incidents report-
ed to the Lublin City Guard in 2018-2023 (Tab. 2). Based on the
annual reports, it can be seen that there is an increasing number
of reports of injured and dead animals found (twice as many in
2023 as in 2022), as well as reports of wild animals. In recent
years, the number of trapped animals has declined, which can be
linked to numerous educational campaigns for proper behaviour
in case of an encounter with a wild animal.

The designation of natural zones in Lublin (on the model of Kra-
kow's Eco-zones) is closely related to the work of the academic
community, which identifies particularly valuable resources, and
the need for inclusion in systemic protection. One of them are
picturesque areas ‘where the landscape in the city becomes
close to the landscapes typical of natural areas’.’® Researchers
from the Catholic University of Lublin involved in their study write
about their importance for the city landscape, aesthetic and cog-
nitive values, along with a detailed description of the natural re-
source (Madej et al., 2014; Koszanska et al.,, 2014). The so-called
Czechowskie Hills — an area of a former military training ground,
where a naturalistic park was planned in the 1950s, now threat-
ened by strong urbanisation pressure (Boguszewska, Przesmyc-
ka, 2019), is particularly valuable in terms of its fauna. It is home
to a herd of roe deer, the region’s most abundant population of
the European hamster, prairie butterflies and redwing butterflies,
and birds such as the quail and barred owl. At present, the situa-
tion of the area is still uncertain, and the project owner, after the
construction of a small part of the park, is demanding to allow
the construction of a residential complex on the basis of an Inte-
grated Project Plan.

Changes in the biodiversity of Krakow and Lublin are dynamic and
have been going on for several decades, but their intensification
has largely been the result of modern urbanisation, especially af-
ter the 1990s, when the city began to intensively develop its in-
frastructure and changes in the landscape became increasingly

visible. In the case of Lublin, the changing approach to natural
issues can be combined with the increasing grassroots activity
of initiatives related to the shaping of public spaces (NGOs) and
the growing environmental awareness of residents, expressed, for
example, in the huge interest in projects implemented as part of
the Green Civic Budget, which in 2016 was the first initiative of its
kind in Poland. Summarising the issue of shaping urban policy on
animals, the following periods can be distinguished for both cities:
1990-2000 - higher numbers of urban animals are first ob-
served as a result of urban development and the possibility
of finding places for wildlife to live in some parts of the city;
2000-2010 - further development of urban infrastructure,
densification of development in suburban areas;
2010-2020 - intensification of the process, a noticeable in-
crease in the population of animals such as wild boars, foxes,
and urban birds. Cities begin to implement programmes to
manage wildlife populations and establish dedicated services;
2020-2024 — Today, biodiversity is widely studied and is
becoming an element of interest for city authorities, animal
population management operations are becoming a topic
in urban planning. Initiatives are also emerging to harmo-
nise the coexistence of humans and animals in the urban
environment.

8. DISCUSSION

Sustaining and enhancing biodiversity in the city is primarily
influenced by planning decisions. Only within their framework,
further actions can either support or reduce it. Jennifer Wolch's
interspecies theory of the city, mentioned earlier, represents an
important step toward more sustainable and eco-friendly cities
in which humans and other species coexist on equal terms. In
the context of urban planning, the theory has the potential to
change the way we think about cities, introducing new approach-
es to public spaces, sustainability and urban ecosystem man-
agement (Wolch, 2021). Urban wastelands are also an important
potential for building urban biodiversity, and should be treated
as areas susceptible to nature succession (Jakubowski, 2020).
They are designated areas within cities that aim to preserve spe-
cific types of ecosystems, such as xerothermic meadows and
thickets, fresh meadows, variegated meadows and fragments of
lawns that can be converted into meadows due to their biodiver-
sity. These areas are subject to limited mowing — usually once
or twice a year, with mowing dates agreed in detail with contrac-
tors and depending on the phenological cycle of the vegetation
and its specific characteristics. The number and location of bio-
cenotic zones and eco-zones are not fixed, but may change de-
pending on their ecological potential. Therefore, it is possible to
both change their distribution and increase the number of these
zones in response to changing conditions.

The creation of eco-zones initiated in Krakow — spaces where
natural processes take place naturally and man only minimises
hisinterference is worthy of emulation by other city governments.
Supporting biodiversity in urban areas requires not only actions
at the level of urban policy but also education and a shift in
residents’ attitudes toward what is wild and natural. Processes
such as the formation of tree hollows or the decomposition of
wood can take many years, creating living conditions for vari-
ous groups of organisms. Some of these organisms appear
immediately, while others will have to wait for the appropriate
conditions to develop. Unfortunately, this often conflicts with the
widespread preference for tidiness and the practice of ‘maintain-
ing’ green spaces. Many wild animals quickly adapt to wild en-
claves or dead trees left for them. Over time, more demanding
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species, such as owls, woodpeckers, or rare insects associated
with deadwood, may also appear in these zones.

When creating eco-zones, it is essential that their structure is
as diverse as possible since the greater the variety of 'housing
options’, the more species will benefit from these spaces. De-
signing nature zones helps protect specific microhabitats that
are critical to the survival of many species. These microhabitats
may be inconspicuous, yet their importance is immense. Ex-
amples include bark cracks, broken branches, decaying trunks,
tree cavities, bracket fungi, or dense shrub zones. The mosaic
of these different micro-environments is particularly significant
in the context of biodiversity conservation, especially in cities
where space is limited and must be utilised optimally. In addition
to natural shelters, Krakow ensures that eco-zones are equipped
with artificial structures such as insect hotels, bird, squirrel, and
bat nesting boxes, feeders, and water troughs. Even with a small
plot of land in the city, biodiversity can be supported by providing
microhabitats. Flowering plants attract pollinators, while a pile
of leaves can serve as a winter shelter for a hedgehog. It is also
worth providing water troughs for animals, even at the level of in-
dividual residents, who thus become co-creators of habitats and
participate with the city in their functioning. The appreciation of
qualities such as wildness and naturalness as well as the mini-
misation of interference in the natural landscape and thus the
creation of eco-zones also in areas of historic parks and gardens
is also a noticeable trend (Zachariasz, 2022, p. 310).

Examples from many European cities demonstrate how effec-
tively urban spaces can be designed with animals in mind, serv-
ing as inspiration for shaping urban plans in Polish cities, includ-
ing Krakow and Lublin. In Berlin, numerous projects have been
implemented where animals are provided with space not only in
parks but also in dedicated wildlife rehabilitation centres, similar
to those currently planned in Krakow. Copenhagen has created
so-called ‘green corridors’ which allow wild animals to migrate
through the city and ensure their safety and natural behaviours.
Unfortunately, such corridors are almost entirely neglected in
Polish cities, where the focus is instead on capturing wild ani-
mals that lack the ability to migrate and remain confined to the
same areas due to the construction of bypasses, highways, or
the replacement of previously planned ‘green corridors’ with resi-
dential buildings or other urban infrastructure.

Other interesting solutions include artificial ponds and water
bodies inhabited by animals and waterfowl. For instance, in
London, herons and cormorants nest near urban ponds, particu-
larly in Richmond Park, which is not only home to birds but also
deer and roe deer. Richmond Park, despite being close to the
city centre, teems with wildlife. Similarly, Stockholm serves as
an example of a city that develops dog-friendly spaces, includ-
ing gardens for free roaming as well as urban zones specifically
designed for pets.

In the context of the dynamic development of the studied cit-
ies, both positive and negative effects of synurbisation are no-
ticeable, which may impact urban functioning and the quality
of life for residents. Analysing these phenomena, their causes,
and their effects has become a significant research topic that
can contribute to a better understanding of the interactions be-
tween wild animals and the urban environment. Other solutions
that can be implemented in urban environments include forest
parks with diverse landscapes and terrain models, which can be
established between residential neighbourhoods if they are suf-
ficiently spaced apart. Where feasible, environments combining
land and water can be created, serving as refuges for hydrophilic
plants and animals. Parks and streets should be planted with
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shrubs and trees that provide food for birds and small mammals.
Currently, their absence is particularly noticeable in the centres
of large cities, which makes it difficult for birds, for example, to
build nests, as streets are often lined with unsuitable tree species.
Suitable tree species include hawthorn, Cornelian cherry dog-
wood, rowan, barberry, elderberry, yew, dogwoods, wild roses,
viburnum, blackberry, and chokeberry. For planting along wide
streets, species such as the Norway maple, red horse-chestnut,
red oak, small-leaved lime, and London plane are appropriate.
For narrower streets, suitable choices include the field maple, red
maple, Japanese cherry, hawthorn, and common ash (Bochenski
etal, 2013, pp. 106-107).

9. CONCLUSIONS

The coexistence of domesticated and wild animals in cities pres-
ents a range of challenges that require appropriate political, eco-
logical, and societal solutions. In the cities under study, where
animal life occurs in close proximity to humans, it is essential
to implement measures aimed at protecting animal welfare and
providing suitable living conditions for animals. The starting
point for urban policy in this area should be expert studies as
well as social and educational campaigns that promote proper
attitudes. The survey presented highlights the need for such
research to be carried out periodically and on a broader scale
to monitor the attitudes and behaviours of city residents and to
identify their needs.

The urban environment is a challenging habitat for animals, filled
with noise, pollution, artificial lighting, and a lack of natural shel-
ters. Animals may experience chronic stress, leading to reduced
immunity and high mortality rates. They can feel threatened in
the presence of humans, which may result in defensive or ag-
gressive behaviours, particularly when there are limited hiding
spaces in cities. Moreover, animals may cause fear or uncer-
tainty among residents, especially in the case of larger species
(e.g., wild boars, deer). Many wild animals in cities become ac-
customed to public areas, often foraging on waste, which exac-
erbates the issue of urban littering. The presence of wild animals
in urban areas creates a range of challenges related to safety,
health, ecology, and the quality of life for residents. Therefore,
managing urban wildlife populations responsibly and sustain-
ably is crucial.

One of the key actions to support urban biodiversity is the plant-
ing of native tree species, as they provide suitable habitats for
the largest number of insects and birds, while taking into account
habitat and climatic requirements. In addition to planting trees,
leaving dead organic matter can also enhance species richness.
However, this is much more challenging in urban environments
and often requires informational and educational campaigns, as
public perception frequently associates dead or withered trees,
unmowed lawns, or fallen leaves with disorder. In the case of
dead trees, safety concerns further complicate their retention in
cities, highlighting the need for careful planning and communi-
cation with residents to balance ecological benefits with urban
safety standards.

The ethics of human-animal relations are a crucial aspect, as
they raise questions such as: How should animals be treated in
urban spaces? What are the moral and social responsibilities of
city residents toward other species? The argument for animal
rights in the context of social and ecological justice in urban
environments is particularly significant. Urban development
must not come at the expense of biodiversity, and urban spaces
should be designed to support the lives of animals. Examples
include community gardens, green spaces, areas designated for



the protection of wildlife, urban forests, water bodies, and even
urban nature reserves and protected zones for wild animals.
Cities should become places where society not only adapts the
environment to its own needs but also integrates with nature by
fostering relationships with surrounding organisms — something
that is particularly lacking in the invasive practices of the real-
estate development economy. By promoting coexistence and
designing inclusive urban spaces, cities can balance human
demands with ecological sustainability, ensuring a harmonious
relationship between residents and the natural world.

Increasing biodiversity and intensified synurbisation result
in both positive and negative impacts on the urban environ-
ment. Wild animals often lack natural predators, leading to the

ENDNOTES

T https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/
european-green-deal_en, (access: 10.11.2024).

2 The survey had 185 respondents from Krakow and Lublin, 67% were wo-
men, 30.8% were men, 4 people did not want to specify their gender. The survey
covered different age groups (49% up to 26 years old, 18.4% 26-35, 28% 36-46,
15.7% 47-65, 1.6% over 66), was sent out via Google forms, anonymous. Re-
spondents specified the type of current residence, which made it possible to
estimate that the surveyed group resides in all its types (it may be interesting to
explain the differences between the types of residence or urban configuration in
order to understand better the results, from the urban and planning perspective)
3 Examples of such actions in both surveyed cities included: mounting nest
boxes on trees and buildings, installing hedgehog and insect ‘houses’, reducing
lawn mowing or leaf raking. Activities were also aimed at educating residents
and promoting appropriate attitudes towards wild animals.

4 https://ulublin.eu/projekty/ogolnomiejskie/green-connection/ (access:
10.12.2024).

5 The Study was created under the direction of Z. Ziobrowski in 1999.

¢ In accordance with Article 31 of the Law on Nature Protection of October
16,1991 (Journal of Laws No. 114, item 492).

7 It distinguishes itself with educational and informational activities. Policies
for green space management are outlined in the annex to Order No. 2282 by the
President of Krakow, dated 29 September 2019.

8  Based on data from the City of Krakow.

® Based on an interview at the Krakow City Hall with the Inspector of the Na-
ture, Agriculture, Forestry and Animals Department, Ms Monika Giermala, on
29.12.2024.
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