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Abstract: Compared to issues related to the economy, politics, social or military concerns, attempts to
preserve ecology and the natural environment have a relatively short history. Anthropogenic environmental
changes in many cases have a direct impact on one’s quality of life and the functioning of urban centers,
states and communities. Pressure exerted by human economic activity on the environment is demonstrated,
above all, by reductions in air, water, and soil quality, worse acoustic climate, and limited access to green
spaces. The most detrimental undertakings have a negative impact on the level of ecological security in
cities are transport, domestic heating of buildings, industrial activities, and heating processes. The main
goal of this paper is to identify the perception of the ecological security of the residents of the biggest
urban centers. Urban environment security is a very broad issue. It covers both natural phenomena,
where human impact is minimal, levels of urban sustainable development and attitudes of the city dwellers.
Recently, citizen awareness of the importance of environmental challenges in Polish cities’ development
has surged, including awareness of the desire to live in a cleaner environment and to breathe clean air.
The topic is more and more often discussed in public debate, above all during periods of peak contaminant
concentrations. The situation serves as a stimulus for citizens to mobilize, often through various social
movements while local governments take actions oriented at changing methods of domestic heating, more
eco-friendly mobility and the enhanced environmental education of society.
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1. Introduction

Urbanization determines spatial distribution of the global
population and, along population growth, population age-
ing, and international migration, constitutes one of the four
demographic mega-trends [1].

Due to the density of population and building develop-
ment, natural disasters and anthropogenic environmental
hazards are much more dangerous for the cities than for
non-urban areas. A concentration of anthropogenic pol-
lution (air pollution, acoustic climate, and municipal solid
waste) is a great problem in urban areas. Moreover, the de-
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velopment of cities generates multiple environmental prob-
lems in rural areas, such as decreasing quantities of arable
land, or water, soil, and air pollution [2].

Due to their chronic nature, air pollution and noise are
recognised as one of the greatest environmental issues in
cities. Those undesirable phenomena may be limited only
partially by physical barriers. Therefore, they affect areas
such as residential zones, schools [3], health centres, and
other public utility facilities. Long-term exposure to noise
is related to multiple health problems, including coronary
artery disease [4], myocardial infarction, irritation among
people with poor quality of sleep, diabetes, decreased un-
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derstanding of written text, and decreased focus among
children at school age [5]. According to the publication by
the World Health Organization, at least 100 million people
in the EU are exposed to road noise and at least 1.6 mil-
lion years of healthy life is lost each year [6]. In Poland,
that issue is particularly important and concerns two areas
of human activity. Firstly, excessive noise levels and air
pollution are results of using increasingly older vehicles
and the growing rate of motorization [7]. Secondly, pub-
lic utilities in many Polish cities are still based on fossil
fuels, in particular coal. According to the report by the
European Environment Agency, the greatest problem for
air quality understood as the general composition of atmo-
sphere with additives in a specific place and time is the
pollution with particular matter (PM10 and PM2.5), ozone
(O3), and nitrogen oxide (NO-). Nearly half a million peo-
ple die prematurely due to air pollution a year, including
over 47 thousand people in Poland. In recent years, air
quality norms have been exceeded virtually all over Poland.
The standard levels for PM10 have been exceeded in 91%
of measurement zones, in particular in the Slaskie, Mal-
opolskie, and Lodzkie Provinces (Voivodeships), except for
northern parts of Poland. The standard levels for strongly
carcinogenic benzo(a)pyrene have been exceeded in all
zones. In terms of PM10, PM2.5, and polycyclic aromatic
hydrocarbons pollution (including benzo(a)pyrene), com-
pared to other European states, situation in Poland is very
bad. PM10, PM2.5, and benzo(a)pyrene levels recorded
in Poland are among the highest in the EU member states.
Also, sulphur dioxide (SO-) levels are much higher in Up-
per Silesia than in Western European countries, although
similar to the values recorded in Romania and Bulgaria.
Nitrogen oxides are a problem only in the largest cities,
especially in Warsaw, and along the busiest roads [8].

The article is divided into the following sections: intro-
duction, literature review, methodology, research results
and conclusions.

2. Theoretical Background

The provision of security to city dwellers is crucial and con-
stitutes one of government’s priorities. Nonetheless, the
term is very broad and hard to define due to its multiple as-
pects (e.g. economic, environmental, social, legal, military,
political and cultural ones).

After the end of the Cold War, the neo-realistic views
of Barry Buzan—who found that various types of non-state
human collectivities should be included in security analyses
right next to sovereign states—proved to be vital [9].

The focus of the research into security, considering en-
tities other than the state (including individuals), has de-
veloped not only on a subjective (personal) but also on an
objective (material) basis. This tendency is reflected, above
all, by the development of the security complex theory as
part of the research conducted by the so-called Copen-
hagen school. It is demonstrated by a shift of emphasis,
from military-political aspects to others, such as the human-

itarian aspect. The material scope of contemporary security
is the issue that is showing the sharpest increase [10]. Both
the personal and the material scope security expansion
indicates that there are scores of research perspectives
on urban centers which, given the complexity of the urban
space, their external and internal relations and transforma-
tions over time, require an interdisciplinary approach. In
Poland, most of the studies on urban space security focus
on public order and public security [11]. Even though they
are an incredibly significant sphere of urban center opera-
tions, crucial for the assessment of the quality of life in the
city, other elements of security, including those having an
impact on the operations of humans and agglomerations,
are covered relatively infrequently.

Considerable relevance of ecological security, demon-
strated by strategic documents of the European Union Mem-
ber States, is related to, among other things, the natural
environment and human health protection, the reduction
of impact on natural disasters and anthropopression, and
the provision of access to clean air, water and soil. The
environmental and anthropogenic hazards detected across
urbanized areas and associated with property loss and
disability include [12]:

e Hydrological, meteorological, and geological risks,
such as floods, droughts, urban heat islands, hurri-
canes, storms, earthquakes, landslides and volcano
eruptions;

e Emissions to the environment, including chemical and
radiological hazards, environmental pollutions;

e Fire, construction and technical infrastructure-related
hazards, e.g. energy or sewage infrastructure;

e Road, air, rail, and other transport-related hazards.

Despite the fostering of multidimensional relations be-
tween the city and nature, for many years urban studies
have omitted any ecological security-related issues. What is
more, the studies on ecology and the natural environment
have rarely looked into ‘the city’ in a comprehensive manner.

The idea of ecological security and sustainable urban-
ization of the city, resultant from an intense interest in eco-
logical hazards and a paramount need for environmental
protection expressed both by the world of science and public
administration, and developing environmental movements,
are all anti-urban, at least to some extent. The objective of
an ecocity is the rejection of everything that is urban (artifi-
cial and harmful for the biophysical world) and the restora-
tion of all that is natural, local and self-sufficient (within a
walking distance, not requiring energy-consuming process-
ing processes or fuel-consuming transport). In other words,
an ecocity promoted an idealized, romantic interpretation
of the natural order [13].

City’s ecological security is a concept of development
security designed to establish favorable urban conditions,
especially given the prospective continuous city develop-
ment in the 21st century. As a branch of ecological security,
it is a process of development of urban space’s sustainable
environment [14].

In a number of cases, anthropogenic environmental
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changes have a direct impact on one’s quality of life and
the operations of urban centers, states, and communities.
Compared to issues related to the economy, politics, social
or military concerns, the attempts to preserve ecology and
the natural environment have a relatively short history. The
increasingly interdependent and systemic image of global
development has been the initial stimulus to react to the
matter. The result was an emergence of the environmental
canon under which every individual, urban center and coun-
try should broaden their knowledge about the problems the
human environment is facing and learn about some feasible
solutions [15].

A more serious interest in the environmental and ecolog-
ical security issues was generated after the end of the Cold
War, when the paradigm of community values became pop-
ular and an optimistic vision on social development based
on peaceful cooperation was developed.

Causes of ecological hazards and the generation of de-
velopmental barriers should be recognized as connected
to unlimited and uncontrolled human activity. Most often, it
does not involve any respect for natural resources (includ-
ing water, air, soil, or food), which humans depend on [16].
If the environment has ceased to offer those goods, we
would have to pay specific costs (e.g. of plant pollination,
self-cleaning, self-regulation etc.). Being a part of nature,
humans influence nature themselves. That is why, the sur-
vival and development of the human species depends on
the proper level of ecological security [17].

Human beings, as constituent of the ecosystem, are em-
bedded in the environmental interrelations just as all other
constituents are. Therefore, we may not become nature’s
dominators. The idea of environmentalism prevails over
anthropocentrism and state-centrism in the traditional stud-
ies on security. The object of this research is neither the
state nor the human being, but the planet viewed holistically
as a single ecosystem. This approach is premised on the
assumption that human beings are a part of nature and
that the idea of human security and ecosystem security are
integrally related [18].

Ecological security of cities is an important research
issue. Moreover, examining ecological security of cities
may bring benefits in terms of efficient environmental man-
agement. Furthermore, the available publications concern
various elements of ecological security of the cities. Authors
raise issues such as drinking water availability, food security,
use of land, environmental management, or impact of hu-
man activity on the environment quality [19-22]. Important
elements of ecological security of the city include acoustic
climate and air quality. That results directly from the defini-
tion of ecological security of the city, which is recognized as
a guarantee of protection against hazards for physical and
mental health of city residents as well as for sustainable
social and economic development.

The issue of noise hazard to (pollution of) environment
and its significant impact on the quality of life and health
of citizens was noticed by the European Union already in
1996. The Green Book says that the emission of 85 dB

noise must be prevented; the increase of noise between 55-
65 dB must be refrained from, and the noise levels should
not exceed 65 dB. Those demands resulted in Directive
2002/49/EC of the European Parliament and the Council of
25 June 2002 relating to the assessment and management
of environmental noise [23].

In the context of ecological security of cities, air quality
is also of great importance. Air pollution in cities is the
main problem all over the world, both in well-developed and
in developing countries. World Health Organization recog-
nizes air pollution as the greatest environmental hazard to
health in Europe. In the EU, air pollution causes on average
over 1,000 premature deaths every day, which exceeds the
number of people dying in road accidents over ten times
[24].

While focusing on the ideas such as the anthropogenic
nature of risks, the opportunities to counteract them in the
evolution of social behaviors, cooperation of various enti-
ties and eradication of international conflicts and tensions
against the background of ecological concerns in Poland,
M. Pietras suggests the following understanding of the term
‘ecological security’: it is the state of social relations, in-
cluding contents, forms and methods of organization of
international relations, which not only limits and eliminates
ecological hazard, but also promotes positive action, al-
lowing one to fully embrace values that are crucial for the
existence and development of nations and states [25].

Ecological security was predicated, on the one hand, on
the canvas of the post-Cold War security paradigm and, on
the other hand, on the concept of sustainable development.
In the city, one can find the essence of economic activity,
i.e. goods and energy production, transport services, inten-
sive land use and the like, which poses problems such as
environmental degradation, negative impact on air quality,
climate, soil, fauna and flora, and overexploitation of natural
resources. That is why, every city must try to confront the
issues, and either solve or alleviate them. As rightly noted
by Voula Mega [26], to carry out actions aimed at citizen life
quality improvement, one must be guided by the principles
of prevention and vigilance so that urban organisms could
be protected at the right time. For all of the above reasons,
managing cities’ ecological security in line with the princi-
ples of sustainable development might be one of the most
fundamental and challenging tasks in the years to come
[27]. Nowadays, the ecological security of the city is viewed
as a guarantee to all city dweller of protection against the
risks to their physical or mental health and of sustainable
social and economic development.

Moreover, it is a process which focuses on the pro-
motion of resident welfare, aimed at the prevention and
management of environmental degradation of the cities,
allowing the provision of sustainable ecological services to
urban communities. This practice comprises urban land-
scape integration with a view to ensure sufficient volumes
of environmental services supporting development of the
socio-economic system and, at the same time, continued
sustainable development [28].
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3. Methodology

Natural environment protection and quality of life improve-
ment in the present structure, i.e. a constructed environ-
ment, is one of the major objectives of the actions taken to
revitalize contemporary cities. This study constitutes the
result of a part of the research on the development of smart
and sustainable urban spaces in Poland. The object of
the research is the ecological security of five largest Polish
cities.

The main objective of this study is to identify the per-
ception of ecological security of the residents of the biggest
urban centers.

The research problem, the solving of which will allow the
researcher to attain the study goal, is to find the answer to
the following question: To what extent does the ecological
security situation affect the quality of life of the residents of
the largest urban centers in Poland.

The research process was conducted in two main
stages. During the first stage, the real quality of urban
environments was established. On the basis of the reports
generated by the provincial inspectorates for environmental
protection, acoustic maps, and Local Data Bank records of
the Central Statistical Office (GUS), the author conducted
an analysis of acoustic climate, air quality and access to
green spaces. In the second stage, the author conducted a
survey among the residents of the largest urban centers re-
garding their perception of the ecological security situation
and access to green infrastructure in their whereabouts.

The research was conducted in the last quarter of 2018.
The survey form was distributed using CAWI-method. The
respondents were asked, among other, about their feelings
related to air quality, acoustic climate, mobility habits, and
the water and electricity consumption. The population of
the largest five Polish cities (Warsaw, Cracow, Lodz, and
Poznan) is 4.4 million; the research sample was 1,067, with
the maximum error of 3%.

The distribution of respondents according to gender was
relatively equal; women constituted 53% and men 47% of
the respondents. The largest age group was composed of
people aged 24-28 (31%); the respondents aged 29—45
and 46-60 constituted 23% and 22% respectively. The two
smallest groups were people over 60 (8%) and those aged
18-23 (15%).

The methodology applied was to solve the main re-
search problem and confront the environmental quality indi-
cators with city-dwellers’ feedback.

4. Results

The fundamental element having an impact on environ-
mental quality and ecological security of the city is anthro-
pogenic activity. Pressure exerted by human economic
activity on the environment is demonstrated, above all, by
reductions in air, water, and soil quality, worse acoustic
climate, and limited access to green spaces. The most
detrimental undertakings having a negative impact on the

level of ecological security in cities are transport, domes-
tic heating of buildings, industrial activities, and heating
processes.

Air pollution-related effects on human health have
placed air pollution at the core of the policy decision-making
process. In recent estimates, the World Health Organization
(WHO) reports that approximately 7 million people died as
a result of air pollution in 2012. Therefore, as emphasized
by the WHO, air pollution is now the world’s largest single
environmental health risk (Figure 1). Some developed coun-
tries, particularly the European Union states and the United
States, have implemented strict regulations to improve air
quality. On the contrary, developing countries are generally
characterized by weaker environmental regulations [29].

According to a report of the Chief Inspectorate of Envi-
ronmental Protection (GIOS), due to the negative impact
of air pollution on one’s health and the poor situation of
the ecosystem, every year in Poland an assessment of air
quality is conducted with respect the following: sulfur diox-
ide SO., nitrogen dioxide NO-, carbon oxide CO, benzene
CgHg, 0zone O3, particulate matter PM10 and PM2,5 pollu-
tion, and heavy metals determined in PM10: lead (Pb), ar-
senate (As), cadmium (Cd), nickel (Ni) and benzo(a)pyrene
(B(a)P) [30].

The results of assessments and zones’ classes by pol-
lution type depend on the concentration of a given pollutant.
Subject to the analysis of concentrations in a given zone,
the following zone classes were distinguished:

e Class A — pollutant concentration level does not ex-

ceed the maximum levels permitted/target levels

e Class B — pollutant concentration level exceeds the

maximum levels permitted but does not exceed the
maximum level permitted plus margin of tolerance

e Class C — pollutant concentration level exceeds the

maximum levels permitted/target levels

Despite numerous actions aimed at quality of air improve-
ment, the key concerns of the Polish cities continue to
be the following: in the summer season—too high tro-
pospheric ozone levels, in the winter season—excessive
concentrations of particulate matter PM10 and PM2.5 and
benzo(a)pyrene. This state of affairs is reflected by air qual-
ity assessments conducted by the provincial inspectorates
for environmental protection, which distinguish urban ag-
glomerations [30].

Based on the assessment of air quality of five largest
cities in Poland, it can be concluded that the main reason
for exceeding the levels permitted for PM10, PM2.5 and
benzo(a)pyrene is surface emission (emission related to
apartment heating in the communal and living sector). In
Warsaw, the key pollution emitter is car transport. The com-
munal and living emitters are located at urban peripheries
rather than in the heart of the city (Cracow). The capital city
has a well-developed gas and heating network which the
majority of infrastructure is connected to. Given the above,
local air pollutants in Warsaw are in 60%-80% emitted by
road transport [31]. In Wroclaw, Poznan, and Lodz, the
most serious issue remains high levels of contamination
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with particulate matter and benzo(a)pyrene. What is more, evaluation of air quality provided by the citizens of five
in Warsaw, Cracow and Wroclaw, standards are exceeded largest cities in Poland shows that circa 50% of the respon-
also for NO,. As the permitted limits are exceeded on down- dents from Warsaw, Poznan and Wroclaw believe it is good
town streets, where both pedestrians and drivers abound, or rather good. On the contrary, around 70% of respondents
the number of people exposed to high concentration of NO, in Cracow and Lodz reckon that air quality is unsatisfactory
may be anywhere between 5% and 15% of all city residents. or rather unsatisfactory (Figure 2).

According to the conducted research, the subjective
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Figure 1. Major air pollutants in Europe, clustered according to impacts on human health, ecosystems, and climate
[32]. Pollutants, from left to right: sulfur dioxide (SO-), nitrogen oxides (NO,,), carbon monoxide (CO), ammonia (NH3),
particulate matter (PM), non-methane volatile organic compounds (NMVOC), polycyclic aromatic hydrocarbons (PAH),

methane (CH,), heavy metals (HM).
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Figure 2. Air quality assessment in the biggest Polish cities
2018.

Almost every area of the Polish territory has failed to
attain air quality standards. The PM10 concentration stan-
dards are not met in 91% of the monitored zones, in partic-
ular, in the Silesian, Matopolskie (especially in Nowy Targ
and Cracow) and Lo6dzkie (Lodz) provinces, the exceptions
being situated in the northern parts of the country. The
strongly carcinogenic benzo(a)pyrene concentration limits
have been exceeded across all zones. Polish cities post
particularly poor results compared to the rest of Europe with
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respect to particulate matter PM10 and finer PM2.5 or poly-
cyclic aromatic hydrocarbons (including benzo(a)pyrene)
contamination. PM10, PM2.5 and benzo(a)pyrene concen-
trations reported in Poland are among the highest concen-
trations in the EU Member States [8].

The acoustic climate of the environment in Poland is
affected, to the largest extent, by traffic-related noise. The
key issue in this category is road noise which, due to its
prevalence, has a vast reach. It varies over time and is emit-
ted by vehicles moving with irregular frequency and volume.
It is created mainly when tires are in contact with road sur-
faces and can be exacerbated by the engine characteristics
of a given vehicle [33].

Road noise is an essential environmental hazard not
only in Poland but also across the entire area of the Euro-
pean Union [34,35]. According to the WHO, nearly 40% of
the EU’s population (200 million) are exposed to road noise
exceeding 55 dB per day. Around a half of that number are
exposed to noise levels exceeding 65 dB during the day
and 150 million—to noise levels over 55 dB at night [36].
Since noise is one of the conditions accountable for the
situation of the natural environment and ecological security,
Polish cities with a population of over 100 thousand must
have acoustic maps drawn up (Figure 3, Figure 4) [37].

M so-s548
55-60d8
B 0-6548
B s5-70d8
70-75d8
M -75d

55-60dB

Figure 4. Acoustic maps of Poznan and Wroclaw — 2017 [40,41].
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The descriptive parts of such maps demonstrate that
in Poznan nearly 20%, in Warsaw approximately 6%, in
Cracow 10%, in Lodz ca. 10%, and in Wroclaw over 20%
of the population is exposed to above-standard noise levels.
The results obtained as part of acoustic map creation do
not reflect the full extent of the issue since the analysis of
the conducted survey reveals that dissatisfaction with the
level of noise is reported by definitely more individuals than
those exposed to excessive noise (Figure 5).

The conducted research demonstrates that the
largest percentage of people for whom the level of noise
constitutes a significant issue is found in Cracow, Poz-
nan, and Warsaw, where over 50% of the respondents
are unsatisfied with the acoustic climate. Only in Lodz
and Wroclaw the level of dissatisfaction is markedly
lower. An overwhelming dissatisfaction with noise levels
compared to the population actually exposed to above-
standard noise levels is a consequence of road transport
universality. Quantitative development of linear infras-
tructure in the cities has a knock-on effect in terms of
the external operation of this type of transport which can
impact whole urban areas.

Open public spaces, for instance in the form of green
urban areas, have a stronger influence on the individual
than single objects [42]. They are the essence of urban
life and favor interaction and integration. Aesthetic and
well-operated spaces determine the reception of both
the general image and the distinct areas of a city or a
region [43,44].

An inspection performed over the period 2017-2018 by
the Supreme Audit Office (NIK) revealed that the authorities
of the cities of Warsaw, Lodz, Wroclaw and Cracow (Poz-
nan was not included in the inspection) effectively managed
green urban areas via proper maintenance and develop-
ment of green spaces, cooperation with local communities,
and didactic and communication activities [45]. This posi-
tive view is further developed by the indicator of the share
of green spaces in city areas—uwith the largest of all big
Polish cities reported in Poznan and Lodz (Table 1).

90%

Not at all satisfied
W Rather unsatisfied

m Neither agree nor disagree

Rather satisfied

30%

24%—— MW Very satisfied

20%

10%

0%

Warsaw Cracow Lodz Wroclaw Poznan

Figure 5. Assessment of noise level in the biggest Polish
cities in 2018.

Table 1. Green urban area [46].

The share of parks, lawns, and green areas
of the housing estate areas in the total area

Poznan
Lodz
Wroclaw
Bydgoszcz
Warsaw

20%
19%
18%
18%
15%
15%
14%

Cracow
Bialystok

Moreover, the respondents are also positive about green
urban space development and access. At the same time,
the vast majority of the respondents wishes that more new
areas where they could spend their free time were de-
veloped. Of all the respondents, the Warsaw residents
are those who desire new parks, woods, and other green
spaces the most.

The presented results demonstrate that, on the one
hand, Polish urban dwellers are not fully satisfied with the
quality of their urban environments but, on the other hand,
they are the persons most responsible for their condition.
The analysis of air quality and acoustic climate reports
shows that one of the fundamental and still unsolved prob-
lems continues to be individual transport. Many people
cannot imagine a life without a car, especially in Poland
where it is a luxury good and an indicator of one’s social
status. The most glaring example of the issue is the con-
tinuously growing motorized transport in the biggest cities
[47]. Nonetheless, the strategies of development of War-
saw, Cracow, Lodz, Poznan, and Wroclaw focus on the
non-environment-friendly habits of the city dwellers. It is
believed that the state of affairs may be improved by an
ecological and effective system of transport, where mass
transport is privileged, car traffic in the areas of highest pop-
ulation concentration is radically limited, and environmental
awareness of urban communities is developed.

The Eurobarometer report—Quality of Life in European
Cities 2015—confirms urban dwellers’ dissatisfaction with
the quality of the components of ecological security and en-
vironment. The studies show that of 79 analyzed European
cities, the largest percentage of citizens unsatisfied with air
quality can be found in Cracow. What is more, only 50%
of Warsaw residents are satisfied with air quality, which
reflects poorly on the capital city of Poland when compared
to other European cities. In the comparison of resident
satisfaction with the noise level, Polish cities once again
fail to be best performers. In the year 2015, in Cracow and
Warsaw, 54% and 52% city dwellers, respectively, were
unsatisfied with the acoustic climates. Solely 8 cities in the
case of Cracow and 13 cities in the case of Warsaw turned
out to have poorer results [48].

Urban environment security is an overly broad issue. It
covers both natural phenomena, where human impact is
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minimal, levels of urban sustainable development and the
attitudes of the city dwellers. Recently, citizen awareness of
the importance of environmental challenges in Polish city
development has surged, including resident awareness of
the desire to live in a cleaner environment and to breathe
clean air. To cope with the major environmental risks inher-
ited from the past, one must employ effective, well-though-
out, long-term measures which will be ever-present in the
general strategies of development of Polish metropolises
and which will constitute a reasonable compromise between
the interests of various resident groups and diverse devel-
opmental needs.

5. Conclusions

To ensure that the environmental situation is sufficiently
considered is key to sustainable urban development. Green
urban spaces, clean air, good acoustic climates, and low-
emission urban transport are critical to making the city a
friendly place to live.

City development in line with the principles of sustain-
able development requires efficient space management.
This efficiency is achieved through settlement densification
and a simultaneous diversification of the compound area
use. A vital element in the development of ecological se-
curity of the city is the assurance of adequate proportions
between the investment areas and bio-active areas [49]
Green surroundings are undeniable assets of every real es-
tate. The so-called designated green urban areas facilitate
physical activity, relaxation, promote health and aesthet-
ics. They affect the quality of life and maintain important
biodiversity in nature.

Indices determining air quality and the related indicator
of the effect on climate change refer only to particulate and
gaseous emissions of particularly adverse plants.

The measurement results of the acoustic climate and the
air quality show how much work has to be done in the future
to improve life in the city. The residents’ assessment of
those elements of the environment also expressly indicates
that they are not satisfied of the conditions in which they live.

The topic arises more and more often in public debate,
above all during periods of peak contaminant concentra-
tions. That problem is especially noticeable in Polish cities.
According to the report by IQAir, the Swiss monitoring plat-
form, out of the 100 worst cities in terms of air quality in
Europe 29 cities are located in Poland and 24—in lItaly. To
make the scale of the problem more obvious, it is worth
adding that in the IQAir ranking Poland occupies the 10"
place in Europe (18.7 ug/m?3) with regard to the highest
average pollution across the country [50].

The situation serves as a stimulus for citizens to mobi-
lize, often through various social movements and for local
governments to take actions oriented at changing the meth-
ods of domestic heating, more eco-friendly mobility, and
enhancing the environmental education of society. The
problem affecting all cities is the growing number of vehi-
cles, exceeding the capacity of existing road systems.

Poland is one of the most motorized European coun-
tries. With the factor of 571 cars per 1000 citizens, it takes
a place high above the EU average, which is 505 cars per
1000 citizens. That high value results mainly from the mo-
torization of the inhabitants of large cities. In Warsaw, it is
over 700 cars per 1000 residents, in Krakow, Poznan, and
Wroctaw—over 600 cars per 1000 residents. Unfortunately,
that value grows each year, which is a clear evidence of
great faults of the urban transport model and civilizational
backwardness. To compare, the number of cars in German
cities is constantly dropping. In 2002, there were 365 cars
per 1000 citizens in Berlin, 318 in 2009, and 289 in 2018. In
Hamburg, there were 402 cars per 1000 residents in 2009,
and 331 in 2018 [51]. It is worth remembering that it is
residents of urban areas that are responsible for living con-
ditions. To compare, in the cities with low motorization index
and energy derived from renewable resources residents
are satisfied with environmental conditions. For example,
in Hamburg as many as 82% of residents are satisfied with
the air quality, and 72% with the acoustic climate [48]. In
Groningen, where over 60% of journeys within the city are
made by bike [52], 92% of the community is satisfied with
the air quality and 85% with the acoustic climate [48].

It is addressed via the implementation of measures
aimed at sustainable urban transport development, such
as the promotion and extension of public transport, Park &
Ride system development, interchange centers (hubs) and
the popularization of bicycle and tram transportation. The
adoption of the “Plan of electro-mobility development” by
the Polish government in March 2017, the main objective
of which is to create conditions for the development of this
area in Poland, was a vital step [53].

The largest Polish cities are facing many challenges for
ecological security and, therefore, the quality of life. Local
government authorities should promote pro-environmental
behaviours and support local initiatives; on the other hand,
they should also make decisions conditioning citizens’ be-
haviours where necessary (such decisions may often be
unfavourable to the community).

Another important factor in the shaping of the image
and attractiveness of cities has been the establishment of
green spaces, including protected areas, forests and or
designated green spaces. Green additions to urban areas
increase both city landscape qualities as well as the quality
of life of city dwellers. Nowadays, in Polish cities we can
observe a high degree of space tightening which is a con-
sequence of urbanization and poses a serious challenge to
urban centers. The monitored cities are aware of the role
green spaces play in their structure and regularly implement
actions aimed at revitalizing degraded and post-industrial
areas through the planting of trees, bushes, and creation
of flowerbeds (Warsaw). Attractive novel solutions which
have been applied of late take the forms of woonderfs (liv-
ing streets), pocket parks and flower-rich grasslands (Lodz,
Cracow, Wroclaw).

The assurance of good levels of ecological security is
an obligation under the Polish law. Today’s environmen-
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tal challenges prompt the mobilization of many entities in
various spheres of life. Their actions, in accordance with
the premise of continuous sustainable development, are
supported by administration units of different regions, local
and regional authorities, in consultation with the commu-
nity which is increasingly clear about its necessity to enjoy
access to a high-quality environment.
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