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Abstract: Green and blue infrastructure is a unique aspect of sustainable development in post-
industrial and post-mining cities. The article examines the issue of the characteristic post-mining lake
district in one of Europe’s largest urban and hard coal mining regions—the Katowice Conurbation
in Southern Poland. This article aims to clarify the conditions and problems of developing post-
mining water bodies as an element of blue and green infrastructure, with a particular focus on the
issue of developing recreational functions. The latter aspect was analyzed using extensive CAVI
(Computer-Assisted Web Interview)/CATI (Computer-Assisted Telephone Interviewing) surveys
conducted among residents, in-depth stakeholder interviews, and strategic and planning document
analysis. This research confirmed that residents and local authorities treat post-mining reservoirs as
necessary for creating green and blue infrastructure. Recreational functions were perceived as one
of the elements of urban policy, in which the preservation of valuable ecosystems created around
reservoirs has the same place. An essential element of the research findings is also the typology of
post-mining reservoirs presented here, which allows for a better understanding of the development
dilemmas of these areas in a highly urbanized and post-mining area.

Keywords: post-mining areas; water bodies; recreational functions; green and blue infrastructure;
Poland

1. Introduction

The urban landscape results from overlapping social and economic endogenous (intra-
urban) and exogenous (external) functions [1–3]. Undoubtedly, the most notable trans-
formations involve spaces whose development changes from one based on exogenous
functions to one based on endogenous functions. A significant example of such a transfor-
mation concerns functional changes that lead to the disappearance of mining and industrial
functions and the formation of a space with recreational functions in this location [4–6].
An industrial or mining space that used to function thanks to the interaction with the
whole world (the export of raw materials) or just a given country becomes a space whose
beneficiaries are mainly the inhabitants of the city or, less often, the region. The discourse
on the transformation of post-mining and post-industrial areas in the urban landscape is
one of the essential elements of the discourse on contemporary cities [7–9]. However, a
gap exists in these studies, namely the issue of post-mining water reservoirs located in
large cities that are considered potential spaces for developing leisure functions. Even
more evident is the problem of research on post-mining lake districts in metropolitan cores.
The research gap mentioned above has two sources. Firstly, more often than not, such
reservoirs are single objects constituting a part of larger zones within a post-mining derelict
area [10]. Therefore, they are discussed when analyzing the derelict area as a whole [11–16].
The second issue is the relatively small number of large cities and agglomerations within
which the scale of this phenomenon would be evident. However, there are large cities
and regions in the global space where post-mining reservoirs at various stages of their
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development form the core of recreational functions in the urban landscape. However,
scientific work has focused on environmental issues related to possible water pollution
or decontamination, the relative transformation from gray infrastructure to green and
blue infrastructure [17]. The existence of water bodies in urban spaces, regardless of their
genesis, constitutes an original element of the landscape of these cities. However, it remains
a challenge to policymaking and planning [18,19].

The role of the water of post-mining water bodies within the boundaries of large
metropolitan areas has grown in importance in recent years for two reasons. The most
recent is related to the COVID-19 pandemic. Undoubtedly, the restrictions on movement
stemming from lockdowns boosted interest in recreation in open recreational and green
areas [20,21]. Moreover, the health-promoting role of green and blue infrastructure has
broader dimensions than those associated with the recent pandemic [22–24].

Undoubtedly, the role of water bodies as part of the development of recreational
functions grows in places where they can enhance residents’ quality of life and even make
living in this neighborhood a more attractive proposition [17,25]. The group of cities
where these needs are coming to the fore are post-industrial and post-mining cities that
are shrinking.

However, spatial planning in post-mining and shrinking cities at the same time located
on several developable water bodies poses many challenges—organizational, financial,
political, or social [26–30]. This article aims to clarify the conditions and problems of
developing post-mining water bodies as an element of blue and green infrastructure, with
a particular focus on the issue of developing recreational functions. We conducted the
analysis based on multifaceted research and a proposed typology of recreational areas
around post-mining water bodies. This typology will be an element of further research,
showing a cross-section of types of post-mining reservoirs in the study area.

The study considered water bodies developed to varying degrees located in the two
largest cities at the core of the Katowice Conurbation in Southern Poland—Katowice and
Sosnowiec. Alongside Germany’s Ruhr region, the Nord-Pas-de-Calais in the French–
Belgian border region and the Ostrava region of the Czech Republic, the Katowice Conur-
bation is one of the European Union’s largest post-mining areas related to hard coal mining
and is a place where anthropogenic water bodies have formed.

2. Research Overview

Research on the role and functions of water bodies in the city refers to several essential
discourses. From the point of view of this article, there are three such essential discourses.
The first concerns water bodies in terms of their urban and ecological role. The second
concerns water bodies as a form of brownfield development, and the third concerns the
recreational function of city water bodies [31].

Water bodies’ urban and ecological context has already been the subject of significant
amounts of the scientific literature, mainly on the discourse on ecosystem services and green
and blue infrastructure (GBI) [32–35]. Research primarily focuses on the direct interaction of
social and economic activity concerning water bodies as a landscape or natural component,
and sustainable development in broader terms [36].

From the ecological point of view, what is undoubtedly essential is the division of
water bodies proposed by Forman [37] (p. 179), who distinguished 16 types with varying
degrees of oxygenation: natural ponds, ponds, oxbow lakes in floodplains, beaver ponds,
dam ponds, ponds in former gravel pits, ponds on golf courses, ponds in municipal parks,
public swimming pools, swimming pools in backyard plots, backyard ponds in backyard
plots, ponds at institutions or economic centers, congestion ponds, ponds with rainwater
runoff, ponds at sewage treatment plants, and ponds at industrial sewage treatment plants.

Interesting earlier typologies of water bodies considering various environmental
and development attributes were proposed by Bernhardt in 1991, Peterken in 1996, and
Peterken and Moss in 1988–1996. Their synthetic discussion with additions was presented
by O’Sullivan [38]. In Bernhardt’s typology, lake and reservoir use was juxtaposed against
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trophic status. The author based his typology on the trophic state of water. Individual
trophic types refer to drinking water, bathing, recreation (non-bathing), water sport (non-
bathing), fish cultures, commercial fisheries, landscaping, irrigation, industrial processes,
transport, energy (generation), and energy (cooling).

In terms of this typology, all types related to recreation (bathing, recreation (non-
bathing), water sport (non-bathing), and fish cultures are of interest in this article. Also of
interest is O’Sullivan’s project based on Peterken’s research from the 1990s. This typology
refers to the issue of naturalness as applied to lakes. It distinguishes original, present,
past, potential, and future naturalness. In the case of post-mining regions, such as the one
analyzed in the article, water bodies can paradoxically cover all five types. On the edge of
a heavily urbanized area, where mining was not carried out, there are small reservoirs with
the features that O’Sullivan indicates for original naturalness. Due to their being created at
various times, the remaining types of reservoirs can be referred to as the other four types.
Equally interesting is O’Sullivan’s typology based on research by Moss and Peterken. In
this case, the type of lake is very closely related to the type of forest area. There are six
types of forests (1—virgin forests; 2—primary/ancient near-natural forests and woodlands;
3—primary/ancient near-natural or semi-natural forests and woodlands; 4—secondary,
primary-disturbed, and semi-natural woodlands; 5—secondary, semi-natural woodlands;
and 6—plantations) that determine the type and environmental characteristics of the
reservoir located within each. The Katowice Conurbation has green areas of Types 4, 5, and
6. Types 2 and 3 are rare and tend to occur on the region’s outskirts in post-mining regions.

From the point of view of research on the urban planning role of water bodies, it is vital
to mention how water reservoirs and GBI, in a broader sense, impact on the attractiveness
of the location of new residential functions. For example, it is manifested in higher property
prices near permanent water reservoirs [39].

Undoubtedly, the issue of post-mining lakes addressed in the article relates chiefly
to the issue of brownfield site development. The type of reservoirs was brownfield or
part of them for a longer or shorter time. Due to formally different definitions of this type
of area in master plans, some of the reservoirs and their surroundings still constitute a
brownfield. A characteristic feature of studies on post-mining inner-city reservoirs as a
revitalization challenge to date is the relatively limited scientific output. This also applies
to hard-coal post-mining regions [40–43], including the Katowice region, which is analyzed
in this article. The context of spatial planning and urban policymaking can be found in the
studies by Dulias [44] and Krzysztofik et al. [45]. Studies conducted so far on post-mining
areas highlight the role of large opencast mines in the urban landscape and the complex
problems of land-use directions/conflicts and the flexibility of key stakeholders or financial
and organizational shortcomings [46,47]. The issue of residents’ participation in planning
post-mining areas is also of undoubted importance. In post-socialist countries, which are
marked by conditions of financial scarcity, public opinion often diverges from the vision
of the local authorities, who organize urban space ‘tailored to fit’ or based on a grand
coalition. This phenomenon is also evident in the creation of recreational areas in large
cities, the development of which is based on the location of water bodies. In this case,
researchers highlight issues such as residents’ needs for rest and recreation as a form of
health promotion [48,49], social expectations regarding the development of recreational
areas in the city; or the competition of in situ leisure merits with those of places requiring
relocation [50]. In the case of the Katowice region, cognitive conflict is also significant,
including whether a post-mining region can also be a recreational region at the same
time and whether we can replace ‘black’ or ‘brown’ infrastructure with green and blue
infrastructure [51–53]. The importance of problems related to water quality and the selected
morphological features of lakes is evident in the study by Nelson et al. [54]. The authors of
this large study point to the essential role of the summer depth of water bodies and, to a
lesser extent, water purity. In the case of the latter issue, it was rightly pointed out that not
all visits to a body of water involve bathing or fishing.
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3. Methods, Materials and Study Area
3.1. Methods and Materials

In this section, we want to draw attention to the diverse materials and methods used
to investigate the recreational functions of water bodies in post-mining areas in the core
of the Katowice Conurbation. As this is the first study of the recreational functions of
intra-urban reservoirs in such a highly urbanized area, diverse research methods make it
possible to look at the problem holistically.

The article uses the authors’ own materials and those obtained from registry data. The
former materials concern the results of Computer-Assisted Web Interviews and Computer-
Assisted Telephone Interviewing (CAVI/CATI) surveys. Six hundred questionnaires were
collected, three hundred for each city analyzed (Katowice and Sosnowiec). These anony-
mous questionnaires took account of the gender (women and men) and age range of adult
respondents: 18–29, 30–49, 50–64, and over 64.

We asked respondents three questions (Q) and offered several response options (A).

(1) (Q): How often do you visit water bodies in and around the city? (A): Every day/a
few times a week/a few times a month/a few times a year/not at all.

(2) (Q): Should poorly developed water bodies be left to experience using their natural
values or rather be developed to strengthen their recreational functions? (A): Leave to
nature/enhance recreational functions/try to balance/do not know.

(3) (Q): What problems do you see concerning water bodies and their surroundings?
(A): Poor accessibility by public transport/poor accessibility by car, including lack
of car parks/no possibility of swimming/no possibility for recreational use of the
water in other ways/poor infrastructure around the reservoir/too-intensive devel-
opment/devastation or littering/overabundance of visitors/no information about
the reservoir and attractions/nature threats—wild animals, ticks (infected with Lyme
disease), vipers/none of the above (other).

The results of the CAVI/CATI survey were processed using statistical methods,
and the calculations were prepared using the Statistica 13 software package. The Chi-
Square Test [55] of independence was used to study the associations in the data on the
features analyzed.

Moreover, the authors’ materials included interviews with 20 stakeholders on local
government policy regarding the areas in question. Representatives of municipal au-
thorities, angling associations, local entrepreneurs, and people active in the media for
pro-ecological development spoke about the role of post-mining water bodies. In-depth
interviews were conducted in person or by telephone. Representatives of the municipality
of Katowice gave written responses to questions.

GIS technology was used in the study primarily to produce an inventory of water
bodies based on cartographic studies at a scale of 1:10,000, dating from the end of the 20th
century. These were updated based on aerial photographs taken in the second decade of
the 21st century (for this purpose commercial Map Info 10 software was used). Thanks to
the vectorization of the reservoirs, it was possible to determine their number and other
surface characteristics.

The following GIS tools were used in the study: SAGA GIS 7.8.2 application, QGIS,
and MapInfo Professional 10.0. SAGA GIS software was used to analyze raster maps of
contemporary terrain models, using the LIDAR method. In the QGIS and MapInfo software,
based on cartographic materials and aerial and satellite photos, we digitized water bodies
in the survey area at the beginning of the second decade of the 21st century. A DJI Phantom
4 uncrewed aerial vehicle was used for two purposes in this research. Firstly, this was the
matter of establishing the shoreline in areas of strong eutrophication of water bodies. Other
methods, especially those based on cartographic material, do not provide benefits related
to updating the facts. In many places, there has also been human interference with the
coastline. In hard-to-reach places, it would not be possible to determine the most up-to-date
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scale of changes. Secondly, we used a drone to take a series of photos, some of which are
presented in the article.

In the research, we included an analysis we also conducted of the records of the strate-
gies of the two hard-coal post-mining cities located in the core of the Katowice Conurbation
(Katowice—Master Plan—Study of the Conditions and Directions for Spatial Develop-
ment [56]; Strategy for the Development of City “Katowice 2030” [57]; Strategy for the
Development of City Sosnowiec until 2020 [58]; Sosnowiec—Master Plan—Study of the
Conditions and Directions for Spatial Development [59] and regional strategies—Program
of strategic activities of the Upper Silesian—Zagłębie Metropolis until 2022 [60]; Silesian
Voivodeship Development Strategy “Śląskie 2020+” [61]). This information provided signif-
icant findings for developing recreational functions around post-mining water bodies. We
also conducted an analysis based on press articles from local websites concerning the types
of water bodies in question and their use for recreational purposes (e.g., [62]). In addition,
the surveyed towns’ websites were analyzed [63,64] for institutions and businesses directly
related to managing water bodies and their surroundings.

3.2. Study Area

The relationship between water bodies and urban areas varies. It depends primarily
on the size of the city and the water bodies and whether there is a single water body or a
more significant number of them, including a post-mining lake district. The distribution of
post-mining water bodies in the study area is shown in Figure 1. The study area was water
bodies in the largest two cities in the core Katowice Conurbation in Southern Poland. The
total area of the cities of the conurbation amounts to 1270.4 km2.
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between cities in the area of detailed studies; 5—hydrographic network in the area of detailed studies;
6—water bodies; and 7—areas of detailed studies.
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The geomorphological form of the water bodies is also important. The most general
distinction is between those formed by continuous denudation (subsidence troughs) and
discontinuous denudation (opencast pits and sinkholes around former mine shafts) [65]. It
is also essential because of the type of raw material exploited in connection with which the
water body was forming—coal, sand, dolomite, or limestone.

In the research area, we distinguish post-working reservoirs in subsidence basins, dam
reservoirs, dike reservoirs formed in artificial bowls, and polygenetic water bodies formed
due to the interaction of several factors. Reservoirs in the study area are characterized by
small surfaces and depths, which translate into relatively small amounts of water [66]. Due
to the morphometric characteristics (Table 1) of water bodies in the Katowice Conurbation,
most are classified as polymictic reservoirs (whose waters are mixed to the bottom several
times a year). Dimictic and meromictic reservoirs constitute a small group [67]. The water
quality of the vast majority of water bodies located in the Katowice Conurbation is bad.
Most are reservoirs with varying degrees of eutrophication process development, usually
from eutrophic to hyper peat [68,69], which stems from the influx of phosphates and
nitrates from various sources of pollution (industrial, agricultural, and municipal) [68].
Sediments are a very good indicator of water status in reservoirs. Based on the elements in
these water bodies, it is possible to determine the quality of their water and their suitability
for recreational purposes [70,71].

Table 1. Morpho- and hydrometric parameters of selected water bodies covered by detailed research.
Source: Authors’ work on the basis of [72].

Water Body
Name

Geographical Coordinates Total
Capacity

Maximum
Area

Electrolytic
Conductivity

Nitrates
(NO3−)

Phosphates
(PO43−)

Latitude Longitude (dam3) (ha) (µS/cm) (mg/dm3) (mg/dm3)

Stawiki 50◦16′25.56′′ N 19◦06′35.59′′ E 131 7.6 784.5 26.0 0.09

Morawa 50◦16′24.56′′ N 19◦07′19.57′′ E 693 34.7 380.0 37.8 3.49

Hubertus I 50◦15′46.37′′ N 19◦06′41.59′′ E 142 6.7 1102.0 21.0 0.14

Gliniak 50◦15′53.55′′ N 19◦07′00.54′′ E 824 38.7 512.1 2.2 0.06

Hubertus II 50◦15′37.59′′ N 19◦07′23.27′′ E 140 6.7 165.0 6.6 No data

Pekin 50◦17′02.44′′ N 19◦14′05.59′′ E 1 0.8 1326.0 0.9 0.07

Milicyjny 50◦14′07.58′′ N 19◦02′31.56′′ E 43 4.7 730.0 5.1 0.09

Mały 50◦14′25.57′′ N 19◦02′42.59′′ E 9 1.0 689.0 11.6 0.09

Łąka 50◦15′00.58′′ N 19◦02′42.00′′ E 290 12.7 774.5 19.1 0.12

Ozdobny 50◦14′46.29′′ N 19◦02′34.24′′ E 6 1.2 401.0 3.8 0.06

Wesoła-Fala 50◦19′33.45′′ N 19◦08′47.24′′ E No data 9.0 No data No data No data

Water bodies used for recreation in the Katowice Conurbation and on its outskirts do
not meet the geo-ecological conditions for safe use for recreational and leisure purposes.
Due to repeated crossings of the regional levels of the geochemical background of metals,
non-metals, and metalloids in their bottom sediments, using them for recreational activities
directly affects the participants’ health. In order to eliminate the threat to the environ-
ment and human health, it is necessary to take reclamation measures to remove bottom
sediments [70].

The presence of metals, non-metals, and metalloids in bottom sediments should be
considered when classifying water bodies as suitable for recreational use, regardless of the
hydrochemical indicators used to assess this suitability [70].

This is crucial for the land use near the water bodies. This paper presents a fragment
of an anthropogenic lake district in the Katowice Conurbation, one of the EU’s three most
distinct hard-coal post-mining areas. Interestingly, the common coal genesis of these regions
distinguishes them in terms of the specificity of the largest anthropogenic water bodies.
The large water bodies were created in the Ruhr by gravel extraction (Sechs-Seen-Platte in
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Duisburg) and the reclamation of post-mining areas (Phoenix-See in Dortmund or Krupp
Park in Essen). Water bodies created due to the direct activity of hard-coal mining are
relatively small and most often naturalized. There are fewer of them compared to the
Katowice Conurbation. The post-mining lake district on the Franco-Belgian border is in
direct contrast to the Ruhr. All the largest reservoirs of water and most of the smaller
ones were created here by subsidence. Water-filled depressions have formed a network of
reservoirs of water resembling natural lakes.

The Ostrava region in the Czech Republic has the characteristics of post-mining lakes
formed both in Germany and in the Franco-Belgian border region. On the one hand, one
can see large riverside water bodies in the Ostrava area, and on the other, there is a large
reservoir in a post-mining sinkhole in Karvinské Moře. A feature of the Ostrava region is
the large proportion of natural reservoirs not formed due to mining activity. Many of these
reservoirs are located in clusters along rivers [73].

The genesis of anthropogenic lakes in these three regions was determined by the
method of technical coal exploitation. In France and Belgium, this was the “cave-in”
method, causing extensive land depressions to fill with water. This model is partly evident
in the Katowice Conurbation and the Ostrava region. Small water bodies resulting from
subsidence are also characteristic of the Ruhr. In the Katowice Conurbation, however, a
characteristic feature is the flooded large outcrops of sand used as part of the liquid backfill
mixture to fill the depleted shafts and tunnels of underground coal mines [44,45]. A mining
railway system transported this sand to the shafts of the coal mines. These mines were
often located near the city centers and had no connection with the flowing rivers of today
which are so characteristic of the Ruhr and Ostrava regions. The sand deposits in coal
mines originate from glacial accumulation [44]. These are undoubtedly unique features of
the genesis of the anthropogenic water bodies in the Katowice Conurbation compared to
the hard-coal post-mining regions in other EU countries (Table 2).

Table 2. Features of post-mining reservoirs in the Katowice Conurbation, the Ostrava Region, and
the Ruhr Conurbation. Source: Authors’ work.

The Katowice Conurbation The Ostrava Region The Ruhr Conurbation

Hard coal mines and sand mines Hard coal mines and gravel mines Hard coal mines

A large number of post-mining
reservoirs

An average number of
post-mining reservoirs

A small number of post-mining
reservoirs

Large- and medium-sized
reservoirs predominate in the
total area

Small- and medium-sized
reservoirs predominate in the
total area

Small reservoirs predominate in
the total area

Most reservoirs in moderately
urbanized surroundings

Most reservoirs in poorly
urbanized surroundings

Most reservoirs in highly
urbanized surroundings

The location of the Katowice Conurbation in the northern part of the Upper Silesian
Anthropogenic Lake District was described by Rzętała [10] and covers 6766 km2. At the
beginning of the 21st century, the number of water bodies within this lake district was 4773,
and its lake density was 2.74% [66]. These values are presented in Table 3.

Table 3. Number and size of water bodies in the analyzed administrative units. Source: Authors’
work on the basis of [10,66].

Area Number of Water
Bodies Area in km2 Average Area in ha

Percentage of
Administrative

Unit Area

Conurbation 2920 20.4 0.7 1.6

City of Katowice 355 2.0 0.6 1.2

City of Sosnowiec 260 0.8 0.3 0.9



Sustainability 2023, 15, 10607 8 of 25

The difference between the lake density in the Upper Silesian Anthropogenic Lake
District and the highly urbanized Katowice Conurbation area results from the fact that many
of the reservoirs outside the cities are concentrated in complexes of medium-sized breeding
ponds. The upland topography within the Katowice Conurbation and the infiltration of
surface waters related to mining operations are not always favorable factors.

4. Results

Planning with regard to using anthropogenic reservoirs created from the original
mining activity addressed two key questions: whether to try to rehabilitate these areas and,
if not, to what extent to convert them into areas serving recreational functions. Previously,
such decisions were a matter for the regional (provincial) authorities and the large operators
managing post-mining areas and facilities. Since 1990, the essential stakeholders in this
issue have been the authorities of individual cities; economic entities; institutions such
as the State Forests or the Polish Angling Association; and, in some cases, developers.
The Upper-Silesia Metropolis (GZM), which includes Katowice and Sosnowiec, plays a
relatively minor role, as do voivodeship authorities. The article adopts four research
directions, the results of which are presented in the following subsections. The first brings
together knowledge about the essence of the issues being discussed and is based on a study
of the literature and cartographic sources. In the second, the opinions of the two most
important social groups—municipal representatives and social groups (anglers, NGO’s
representatives)—are presented. The third subchapter is devoted to the presentation of the
results of the research, including the opinions of the inhabitants of Katowice and Sosnowiec.
The fourth subsection contains a synthesis of the authors’ own research and the findings;
this section is called “Findings”.

4.1. Results of Research on the Development of Post-Mining Reservoirs in the Katowice Conurbation

Water bodies associated with mining emerged in the region as early as the 19th century.
They were for recreation, mainly as “wild” bathing places. An area worth mentioning is the
Kachla Park in Bytom, dating from 1840 and created on post-mining land, an integral part
of which were artificial water bodies reservoirs [74,75]. In the interwar period, the most
exciting example of transforming post-mining areas into recreational areas around water
infrastructure was the Forest Pond and later the Forest Bathing Ground in Zabrze (1936).
During this period, recreational zones around water bodies were also created, including
those in Katowice [76].

A real breakthrough in this respect came after the Second World War. The socialist
authorities embarked on numerous revitalization activities to develop post-mining water
bodies. This activity manifested itself in two directions of transformation. The first consisted
of filling large mining basins with water and creating an accompanying green belt and
recreational and leisure infrastructure elements. Large open sand mines were developed
to this end. In the case of water bodies created due to hard-coal mining, the resulting
reservoirs were incorporated into larger parks or green areas intended for recreation and
leisure (including allotment gardens). The largest investment of this type was the creation
of Silesian Park, covering an area of 535 ha in Chorzów (in 1951), on its borders with
Katowice and Siemianowice Śląskie [77]. Water bodies where the continuity of the ground
surface was not interrupted by mining had a different development pattern. These were
created due to subsidence, mostly in forest areas, meadows, or agricultural land [78,79].

The diverse nature and location of water bodies meant that they and their surround-
ings were accounted for differently in the Master Plans. This variation is still evident today.
During the socialist period, mining enterprises managed reservoirs and their surroundings.
They initiated the creation of a recreational zone in the water body, often with the partici-
pation of municipal authorities. Some water bodies and their recreational surroundings
were linked directly to a particular mining company; e.g., the Wesoła Fala recreation center
located on the border of Katowice and Mysłowice was connected with the Wesoła mine
(Figure 2).
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Figure 2. The border of two cities, Katowice and Mysłowice, crosses the recreational zone of the
Wesoła Fala post-mining water bodies (photo from June 2022). Source: Authors. Explanation: Red
line presents administrative boundary between cities Katowice and Mysłowice.

Interestingly, some mining plants developed areas unrelated to their core activity.
After the socioeconomic transformation, the patronage of large industrial plants mostly
disappeared. These areas were mainly taken over by local governments and sometimes
by other private entities not related to mining. However, many forest areas around the
water bodies belong to the State Forests. The lack of patronage was associated with the
liquidation of mines (there are no longer any coal mines in Sosnowiec, although five existed
in 1990) or restructuring.

The period of the free-market economy has guided the development of recreational
areas around water bodies in three directions. In the first two, municipal authorities are the
primary stakeholders. First, as part of urban management, decisions were made to include
some water bodies and their surroundings in the crucial-urban-recreation-areas group. In
the second case, water bodies managed by municipal authorities are stagnating or limited
investments oriented towards the most urgent needs (maintaining cleanliness) or relatively
low-cost undertakings (delineating cycle and pedestrian paths around water bodies and
adjacent green areas). The third development direction mainly concerns reservoirs outside
municipal authorities’ management. Some are owned either in part or totally by private
individuals. A large part is under the management of the State Forests or the Mine
Restructuring Company.

4.2. Results of Opinion Polls of Representatives of Social Stakeholders

Today, the long-standing good practice of using post-mining brownfields in the region
in question is based on the need for sustainable development, which fits in with the
strategies of all municipalities in the Katowice Conurbation (program of strategic activities
of the Upper Silesian and Zagłębie Metropolis until 2022 [60]). The idea relates to four main
principles in the development of brownfields regarding land-use policy—renaturalization,
recreational areas, residential areas, and restoration of economic functions [80–82]. The
development of water bodies and their surroundings in post-mining areas fits into the first
and second directions. In geographical space, this is seen in establishing new parks with
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ponds or the lack of active measures on brownfields, resulting in vegetation succession
(Figure 3). The surveyed stakeholders indicated the need for even greater attention to be
paid to developing and managing areas located by water bodies. The municipal authorities
emphasized their involvement primarily in the following reservoirs: “Dolina 5 Stawów”,
“Starganiec” (in the case of Katowice), “Balaton”, and reservoirs in the Park Kuronia (in
the case of Sosnowiec). Attention was also drawn to the need to develop and protect these
areas, resulting from the provisions of planning documents and the growing need to invest
in green and blue infrastructure. A group of representatives of angling associations also
pointed out the need to leave part of the surrounding water bodies as a relatively poorly
developed area, where the welfare of nature is more important than overly developed
recreational needs.
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Figure 3. The succession of vegetation in the water bodies and their surroundings in the post-mining
area in Eastern Sosnowiec (photo from June 2022). Source: Authors.

Municipal government representatives, who are the crucial actors in regional gover-
nance on the issue of recreation development around water bodies in post-mining areas,
are optimistic about developing these areas. Interestingly, in almost all opinions obtained
during the interviews (in Katowice and Sosnowiec), attention was drawn to the need for
a polarization of functions, i.e., designating some water bodies definitely for recreational
functions and some as areas of natural value, with only walking, cycling, and angling
activities allowed (Figure 4).
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In the case of sites located in the most urbanized zones, these include the problem
of the overdevelopment of neighboring areas with residential buildings (Katowice; see
Figure 5), the too-close proximity of cemeteries to the water bodies (Katowice), and the
exhaustion of recreational land development opportunities with limited opportunities to
invest elsewhere (Sosnowiec).

In both cities, challenges are posed by the increasing costs of maintaining recreational
areas and sometimes difficult discussions with other entities. One specific problem is the
co-management of these water bodies by the local governments of two or more cities (water
bodies on the administrative borders of cities). Legal and organizational difficulties create
some financial constraints here, and the management of these facilities is not always in line
with social expectations (Park Kuronia in Sosnowiec on the border with Dąbrowa Górnicza
and the Wesoła Fala reservoir area in Katowice on the border with Mysłowice). A crucial
role of the local government in creating new functions in post-mining areas is also to act in
line with residents’ expectations.

The supra-local and local constraints and problems pointed out by stakeholders in
their statements and comments are as follows:

(a) The need for the region’s inhabitants to travel for leisure purposes, along with the
geographic proximity of many valuable regions (e.g., the Beskidy and Tatra Mountains);
this means that interest in spending leisure time in local recreation areas is declining;

(b) Poland’s temperate climate of Poland also limits recreational functions, especially
in terms of infrastructure, which means that a more significant number of people visit these
areas for five months at most;

(c) The lack of visitors from outside the region severely limits the possible profitability
of accommodation operators or catering providers;

(d) Some water bodies or their surroundings are within two cities’ boundaries, causing
many organizational, financial, and image problems. Such areas are often crucial for one
city and of secondary importance to the other;
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(e) Intercity competition. As mentioned, the Katowice Conurbation has many water
bodies in municipalities. Although small- and medium-sized water bodies exist in all
municipalities, larger ones are only located in selected ones. However, the largest reservoirs
of over 100 ha are not present in the cities of Katowice and Sosnowiec.

(f) Problem of ownership. Some water bodies are owned by entities not interested
in developing leisure functions (State Forests and Mine Restructuring Company, Bytom,
Poland). Even cooperation conducive to taking over these areas for use involves time-
consuming procedures and costs;

(g) In many municipalities, there is little funding for the revitalization and develop-
ment of waterfronts; hence, the potential of these areas is not utilized;

(h) The contamination of reservoirs occurs incidentally (e.g., chemical contamination
of Bolina Pond in Katowice or bacteriological contamination of Balaton Pond in Sosnowiec).
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Individual stakeholders drew attention to other groups of problems. While the repre-
sentatives of local government authorities mainly pointed to the problems listed in Points
(a), (d), (e), (f), and (h), business representatives, for example, pointed to issues from Points
(a), (b), (c), and (g). On the other hand, representatives of social groups—mainly anglers
and NGOs—emphasized (d), (f), (g), and (h).

4.3. Social Needs Concerning Urban Water Bodies in Post-Mining Areas in the Katowice Conurbation

In this part of the work, the compliance of the local government’s policy towards
post-mining water bodies and their surroundings concerning new recreational functions
was contrasted with inhabitants’ opinions. Table 4 shows the number of respondents by
gender and age in Katowice and Sosnowiec.
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Table 4. Number of respondents by sex and age in Katowice and Sosnowiec. Source: Authors.

Age
Range

Katowice Total
Katowice

Sosnowiec Total
Sosnowiec Total

Female Male Female Male

NP % NP % NP % NP % NP % NP % NP %

18–29 19 11.9 19 13.6 38 12.7 18 11.3 19 13.6 37 12.3 75 12.5

30–49 54 33.8 55 39.3 109 36.3 53 33.1 55 39.3 108 36.0 217 36.2

50–64 37 23.1 34 24.3 71 23.7 37 23.1 32 22.9 69 23.0 140 23.3

>64 50 31.3 32 22.9 82 27.3 52 32.5 34 24.3 86 28.7 168 28.0

Total 160 100.0 140 100.0 300 100.0 160 100.0 140 100.0 300 100.0 600 100.0

Explanations: NP—number of persons. CAVI/CATI surveys conducted in June 2022 in Katowice and Sos-
nowiec highlight several significant findings. However, only those findings that showed a significant statistical
relationship are introduced below.

(a) A majority of male respondents consider the overdevelopment of areas surround-
ing water bodies in post-mining brownfields to be unnecessary [χ2 (1, N = 600) = 6.14,
p = 0.0132] (Table 5). The predominance of males among total respondents is due to factors
such as a greater sense of safety in less developed forests and parks (they confirm it in
another study [83]) and the fact that, in both cities, most of these types of water bodies have
highly developed angling communities.

Table 5. Results of the Chi-Square Test: gender and too-intensive development. Source: Authors.

Statistic

Statistics: M1. Gender (2) × 3.06. pw. Too-Intensive
Development (2) (BASE)

Chi-Square df p

Pearson Chi-Square 6.144763 df = 1 p = 0.01318

M-L Chi-Square 6.138778 df = 1 p = 0.01322

M1. Gender

Summary Frequency Table: M1. Gender (2) × 3.06. pw.
Too-Intensive Development (2) (Base in BASE)

3.06. pw.
Too-Intensive
Development

0

3.06. pw.
Too-Intensive
Development

1

Row
Totals

Female 276 44 320

Column % 55.65% 42.31%

Male 220 60 280

Column % 44.35% 57.69%

Totals 496 104 600

(b) More significant than gender in terms of the management of water bodies in
and around post-mining areas was the frequency with which residents of the two towns
surveyed the water bodies in question [χ2 (12, N = 600) = 31.21, p = 0.0018] (Table 6). As
many as 40% of those who visited these areas rarely or not at all had no opinion on whether
these areas should be more developed for recreational functions. Among those who visit
the area often or very often, the prevailing attitude was one of balancing the natural value
of the water bodies with investment in infrastructure. There were also similarly sized
groups who firmly favored one or the other solution. For urban policy, the following
attention may be of interest. According to the survey, the most active group of residents
comprises those aged 30–49. Their share in responses regarding the frequency of visits was,
in each case, the highest and reached 37% (a few times a week), 34% (a few times a month),
and 37% (a few times a year). The lowest was in the 18–29 age group, ranging from 7%
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(not at all) to about 20% (a few times a month). These values indicate that there is still a
need for intelligent management of the areas around these reservoirs, especially given the
depopulation and decline observed in the proportion of residents in both age groups in
Katowice and Sosnowiec.

Table 6. Results of the Chi-Square Test: age and frequency of visiting water bodies in and around the
city. Source: Authors.

Statistic

Statistics: M2. Age (4) × 1. pw. How Often Do You Visit Water
Bodies in and around the City? (BASE)

Chi-Square df p

Pearson Chi-Square 31.21179 df = 12 p = 0.00183

M-L Chi-Square 31.64071 df = 12 p = 0.00157

M2. Age

Summary Frequency Table: M2. Age (4) × 1. pw. How Often Do You Visit
Water Bodies in and around the City? (Base in BASE)

1. pw.
How

Often Do
You Visit

Water
Bodies
in and
around

the City?
4. A Few
Times a

Year

1. pw. How
Often Do You

Visit Water
Bodies

in and around
the city?
3. A Few
Times a
Month

1. pw. How
Often Do You

Visit Water
Bodies

in and around
the city?

5. Not at All

1. pw.
How

Often Do
You Visit

Water
Bodies
in and
around

the City?
2. A few
Times a
Week

1. pw.
How

Often Do
You Visit

Water
Bodies
in and
around
the city?
1. Every

Day

Row
Totals

4. >64 66 42 33 24 3 168

Column % 26.51% 25.15% 36.26% 34.29% 13.04%

3. 50–64 69 34 25 9 3 140

Column % 27.71% 20.36% 27.47% 12.86% 13.04%

2. 30–49 93 58 27 26 13 217

Column % 37.35% 34.73% 29.67% 37.14% 56.52%

1. 18–29 21 33 6 11 4 75

Column % 8.43% 19.76% 6.59% 15.71% 17.39%

Totals 249 167 91 70 23 600

(c) Another finding relates to the threats, constraints, and inconveniences that residents
of the two towns perceive in the vicinity of the water bodies. The biggest challenge is
littering in the vicinity of these water bodies, and sometimes litter in the water itself
[χ2 (4, N = 600) = 14.69, p = 0.0054] (Table 7). It is important to note that the people who pay
the most incredible attention to this are those visiting these places rarely or with moderate
frequency. Another question arises: does this issue sometimes cause them to visit the
post-mining lake region less frequently than those who are bothered by it?
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Table 7. Results of the Chi-Square Test: frequency of visiting water bodies in and around the city and
devastation or littering. Source: Authors.

Statistic
Statistics: 1. How Often Do You Visit Water Bodies in and around the

City? × 3.07. pw. Devastation or Littering (2) (BASE)

Chi-Square df p

Pearson Chi-Square 14.69088 df = 4 p = 0.00539

M-L Chi-Square 13.90903 df = 4 p = 0.00759

1. How Often Do
You Visit Water
Bodies in and

around the City?

Summary Frequency Table: 1. How Often Do You Visit Water Bodies
in and around the City? × 3.07. pw. Devastation or Littering (2) (Base

in BASE)

3.07. pw.
Devastation
or Littering

0

3.07. pw.
Devastation
or Littering

1

Row
Totals

4. A few times a year 66 183 249

Column % 39.05% 42.46%

3. A few times a
month 38 129 167

Column % 22.49% 29.93%

5. Not at all 37 54 91

Column % 21.89% 12.53%

2. A few times a week 17 53 70

Column % 10.06% 12.30%

1. Every day 11 12 23

Column % 6.51% 2.78%

Totals 169 431 600

(d) It was also crucial for the research to highlight other inconvenience-related aspects.
Statistical significance by place of residence in Katowice or Sosnowiec was noted for the
following responses to the question ‘What problems do you see concerning water bodies
and their surroundings?’: poor infrastructure around the reservoir [χ2 (1, N = 600) = 4.51,
p = 0.0338] (Table 8), an overabundance of visitors [χ2 (1, N = 600) = 4.67, p = 0.0307]
(Table 9), and no information about the reservoir and attractions [χ2 (1, N = 600) = 6.10,
p = 0.0136] (Table 10). Statistical significance also applied to other answers given (none
of the above) [χ2 (4, N = 600) = 23.54, p = 0.0001] (Table 11). Respondents indicated the
following answers in the CATI/CAVI survey: noise from the roads, bad behavior and lack
of personal culture of some visitors, or difficulties with mobility or parents with prams.

4.4. Findings

This subsection indicates the arrangements for developing the surroundings of post-
mining reservoirs in the context of their functions, with particular emphasis on recreational
functions. The findings are based on the research carried out, which is included in the
previous three subsections, and existing scientific achievements. This typology is strictly
related to the region, where the following applies:

(a) Hard coal was extracted using the deep-seated method less frequently and only
until the mid-twentieth century, using the opencast method;

(b) Sand was mined and used as a component of liquid backfill when filling empty
mine shafts and tunnels (see [38,44,84]);

(c) Other raw materials were exploited on a smaller scale, using the deep-sea method
(mainly zinc, lead, limestone, dolomite, and others);
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(d) A significant part of the core is urban and highly urbanized.
The above attributes are important because other types of mining, raw materials, and

spatial development may create other types of post-mining reservoirs considered in their
recreational use.

From the functional point of view, there are three models of water body formation
in such a post-mining region and several types of land-use around the reservoirs. We
distinguished ten types of post-mining reservoirs with regard to their recreational functions
in the urban landscape. The order here relates to their relationship with greening and
natural areas. These are as follows:

(a) Water bodies formed in the (natural) forest due to land subsidence or extraction;
(b) Water bodies created in so-called post-mining forests (forests in post-mining areas

created by natural succession) due to subsidence or extraction;
(c) Water bodies created in landscaped parks in post-mining areas, where the dominant

element is the greening of certain areas rather than the reservoir itself;
(d) Water bodies that are the dominant element of a post-mining park (50% or more of

the park area);
(e) Water bodies resulting from land subsidence or extraction and located in a meadow

or arable field;
(f) Water bodies within allotment gardens resulting from land subsidence or extraction;
(g) Water bodies in multifunctional zones resulting from land subsidence or extraction;
(h) Water bodies in residential development zones resulting from land subsidence

or extraction;
(i) Water bodies on fresh heaps or excavations;
(j) Post-flotation tank, abandoned settling ponds, bayou, and contaminated wa-

ter bodies.
Water reservoirs in Groups (a) and (b) are characterized by initial recreational de-

velopment (paths and informal angling sites). Next, visible recreational development
characterizes the water bodies in Groups (c)-(h) most often. The scale of investment varies
significantly with regard to the type of surroundings and the degree to which recreational
functions are developed. Water bodies in Groups (i) and (j) require a specific investment to
make them available for recreational functions. The types of selected water bodies covered
by detailed research according to the division proposed above are presented in Table 12.

Table 8. Results of the Chi-Square Test: living in Katowice or Sosnowiec and poor infrastructure
around the reservoir. Source: Authors.

Statistic

Statistics: M3. Do You Live in Katowice or Sosnowiec? (2) × 3.05. pw. Poor
Infrastructure around the Reservoir (2) (BASE)

Chi-Square df p

Pearson Chi-Square 4.506667 df = 1 p = 0.03376

M-L Chi-Square 4.512325 df = 1 p = 0.03365

M3. Do You Live in
Katowice or
Sosnowiec?

Summary Frequency Table: M3. Do You Live in Katowice or Sosnowiec? (2)
× 3.05. pw. Poor Infrastructure around the Reservoir (2) (Base in BASE)

3.05. pw. Poor
Infrastructure around

the Reservoir
0

3.05. pw. Poor
Infrastructure around

the Reservoir
1

Row
Totals

I live in Katowice 137 163 300

Column % 45.67% 54.33%

I live in Sosnowiec 163 137 300

Column % 54.33% 45.67%

Totals 300 300 600
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Table 9. Results of the Chi-Square Test: living in Katowice or Sosnowiec and the overabundance of
visitors. Source: Authors.

Statistic

Statistics: M3. Do You Live in Katowice or Sosnowiec? (2) × 3.08. pw. The
Overabundance of Visitors (2) (BASE)

Chi-Square df p

Pearson Chi-Square 4.669368 df = 1 p = 0.03071

M-L Chi-Square 4.676327 df = 1 p = 0.03058

M3. Do You Live in
Katowice or
Sosnowiec?

Summary Frequency Table: M3. Do You Live in Katowice or Sosnowiec? (2)
× 3.08. pw. The Overabundance of Visitors (2) (Base in BASE)

3.08. pw.
Overabundance

of Visitors
0

3.08. pw.
Overabundance

of Visitors
1

Row
Totals

I live in Katowice 191 109 300

Column % 53.65% 44.67%

I live in Sosnowiec 165 135 300

Column % 46.35% 55.33%

Totals 356 244 600

Table 10. Results of the Chi-Square Test: living in Katowice or Sosnowiec and no information about
the reservoir and attractions. Source: Authors.

Statistic

Statistics: M3. Do You Live in Katowice or Sosnowiec? (2) × 3.09. pw.
No Information about the Reservoir and Attractions (2) (BASE)

Chi-Square df p

Pearson Chi-Square 6.096044 df = 1 p = 0.01355

M-L Chi-Square 6.110062 df = 1 p = 0.01344

M3. Do You Live in
Katowice or
Sosnowiec?

Summary Frequency Table: M3. Do You Live in Katowice or
Sosnowiec? (2) × 3.09. pw. No Information about the Reservoir and

Attractions (2) (Base in BASE)

3.09. pw. No
Information about
the Reservoir and

Attractions
0

3.09. pw. No
Information about
the Reservoir and

Attractions
1

Row
Totals

I live in Katowice 178 122 300

Column % 46.23% 56.74%

I live in Sosnowiec 207 93 300

Column % 53.77% 43.26%

Totals 385 215 600

Table 11. Results of the Chi-Square Test: How often do you visit water bodies in and around the
city? and none of the above (other)—what problems do you see concerning water bodies and their
surroundings? Source: Authors.

Statistic

Statistics: 1. How Often Do You Visit Water Bodies in and around the City?
× 3.12. pw. None of the Above (Other) (2) (BASE)

Chi-Square df p

Pearson Chi-Square 23.53905 df = 4 p = 0.00010

M-L Chi-Square 18.72184 df = 4 p = 0.00089
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Table 11. Cont.

1. How often Do You
Visit Water Bodies in
and around the City?

Summary Frequency Table: 1. How Often Do You Visit Water Bodies in and
around the City? × 3.12. pw. None of the Above (Other) (2) (Base in BASE)

3.12. pw. None of the
Above (Other)

0

3.12. pw. None of the
Above (Other)

1

Row
Totals

4. A few times a year 241 8 249

Column % 42.36% 25.81%

3. A few times a month 161 6 167

Column % 28.30% 19.35%

5. Not at all 77 14 91

Column % 13.53% 45.16%

2. A few times a week 67 3 70

Column % 11.78% 9.68%

1. Every day 23 0 23

Column % 4.04% 0.00%

Totals 569 31 600

Table 12. Types of selected water bodies covered in detailed research. Source: Authors’ work on the
basis of [72].

Water Body
Name Year of Creation Origin Type of Water Body

by Authors

Stawiki 1955 Flooded mineral working

Water body in residential
development zones resulting

from land subsidence or
extraction

Morawa 1965 Flooded mineral working

Water body in residential
development zones resulting

from land subsidence or
extraction

Hubertus I 1928 Flooded mineral working

Water body resulting from
land subsidence or extraction
and located in a meadow or

arable field

Gliniak 1928 Flooded mineral working

Water body resulting from
land subsidence or extraction
and located in a meadow or

arable field

Hubertus II 1928 Flooded mineral working

Water body resulting from
land subsidence or extraction
and located in a meadow or

arable field

Pekin Mid-20th century Water body
in subsidence basin

Water body resulting from
land subsidence or extraction
and located in a meadow or

arable field

Milicyjny 1920 Water body with multiple
origins

Water body created in
so-called post-mining forests
(forests in post-mining areas

created by natural succession)
due to subsidence or extraction

Mały 1920 Water body with multiple
origins

Water body formed in the
(natural) forest due to land

subsidence or extraction
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Table 12. Cont.

Water Body
Name Year of Creation Origin Type of Water Body

by Authors

Łąka 1920 Water body with multiple
origins

Water body in multifunctional
zones resulting from land
subsidence or extraction

Ozdobny 1920 Water body with multiple
origins

Water body in multifunctional
zones resulting from land
subsidence or extraction

Wesoła Fala 1963 Water body with multiple
origins

Water body formed in the
(natural) forest due to land

subsidence or extraction

From the proposed typology’s perspective, the type of spatial development is also
essential for developing recreational functions in the vicinity of post-mining reservoirs.
It was indicated above that the basis of the typology was the location surrounded by a
forest or a green area. However, the proximity of other types of spatial development
is not without significance. As mentioned, some of them may enhance the recreational
potential of a water body (large housing estates and entertainment centers). Others, such
as the vicinity of an industrial plant, motorway, or cemetery, exclude the reservoir from
recreational functions or significantly limit them. Figure 6 shows the main types of land
use around post-mining reservoirs.
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5. Discussion

The scientific literature presents arguments for developing water bodies within the
built-up environment and in urban areas [17,85,86]. Biophilicity in urban areas is a win-win
situation for residents and animate nature. Undoubtedly, a functional economic factor
related to leisure also supports the development of blue and green infrastructure [87]. Its
role is growing, especially in smaller cities or those with enhanced natural and scenic value.
In geographical spaces, what should be considered is that, in certain circumstances, the
existence of water bodies may also lead to negative phenomena [88]. In the case of cities,
the existence of green spaces and water bodies can, in turn, lead to spatial barriers, ones that
are impossible to overcome or, as is more often the case, result in increased local transport
costs. Moreover, this can consequently intensify point congestion of displacements and
pollution from transport. Another crucial issue related to competition for space also be-
comes apparent. Whether to develop workplaces or leisure cities is complicated, especially
in those cities where expectations apply to both [45].

Post-mining cities are in a distinctive situation in this respect. On the one hand,
they are striving for sustainable development that considers the role of green and blue
infrastructure. On the other hand, they must fulfill specific economic and social functions
in the local settlement system. What is also emphasized in the research [54,89] and is
important in the region studied is the suitability of water bodies for recreational purposes.
To be more specific, these are activities related to the issue of water quality (water bathing,
water sports, and fishing). As mentioned previously, striving to balance both development
paths is not always easy. Post-mining towns face another problem—a negative image. This
is also one of the factors behind the shrinking of the region’s cities. Recreational areas,
parks, water bodies, and their surrounding areas are necessary, though still insufficient,
elements in the image renewal of cities. Large natural forest complexes are located some
distance from the most populated parts of Katowice and Sosnowiec. Due to its proximity
to densely populated areas, a small park or so-called post-mining forest [83] has the same
attraction potential as a significant natural forest complex 10 km away. The research for
this article also noted such observations.

Another issue is that in post-mining towns, the recreational function is also new. Recre-
ation will constitute an essential part of a large city’s functions, but it cannot dominate
them, even if recreational areas occupy a relatively large area. The question arises as to
whether/how recreational spaces functioning as an element of endogenous development
causes them to marginalize the urban landscape. This question is legitimate in at least
two contexts. Firstly, this is the development practice of post-mining brownfields in the
region studied here (Strategy for the Development of the Upper Silesian and Zagłębie
Metropolis for the years 2022–2027, with a longer-term perspective until 2035 [90]). Sec-
ondly, recreational functions compete with residential or industrial functions. Viewing
the matter this way is apparent in the case of ‘waterless’ brownfields. In the case of post-
mining water bodies and their surroundings, the differentiation of functions is limited for
planning, organizational and financial reasons [40]. Above all, the existence of a water
body autonomously redirects the attention of the decision-makers to preserving its natural
potential. In the case of the Silesia region, Dulias [44] wrote about the importance of natural
assets in former sand mines. In post-mining regions, however, where these reservoirs of
water are numerous and often created simultaneously, the challenge becomes even more
pronounced. The need for sustainable development and the promotion of biodiversity,
as well as the lack of organizational and financial capacity to turn most of these water
bodies into developed recreational centers, results in their secondary renaturalization. The
development of green and blue infrastructure around this water varies in quantity and
quality. In the Katowice and Sosnowiec, this phenomenon manifests itself in two ways:

(a) ‘Infrastructural built to suit’ as a guideline for responding to residents’ needs,
(b) The polarization of the functions of water bodies.
As indicated in the studies carried out in Katowice and Sosnowiec, on the one hand,

both decisionmakers and residents want the post-mining water bodies and their surround-
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ings to be adapted to their needs. On the other, however, they indicate that some of these
water bodies should not develop for recreational purposes. In both cities, the development
model of this type of area was directed in this way. Nevertheless, the inclusion of different
types of development in the Master Plan and the fact that these areas belong to different
entities causes some complications. This problem of greening brownfields has been pointed
out previously by researchers such as Pediaditi, Doick, and Moffat [91]. In post-socialist
countries, the issue of ‘flexibility’ in planning brownfields is particularly profound [45].

Recently, a conflict of interests arose due to the rapid increase in areas earmarked for
tree felling. The conflict is between the State Forests that manage some water bodies and
their surroundings and the local government, for whom these forests constitute an essential
element of the landscape composition in plans for developing recreational functions or
protecting biodiversity. The plans of the State Forests assume that, in the coming years,
about 30–40% of the forest areas in the two cities surveyed (Maps. Before They Cut Your
Forest—Forests and Citizens [92]) will potentially be felled (so-called cutting). In the areas
surrounding some of the water bodies, the possible loss of forest areas will range from 20%
to over 90% (e.g., Balaton and Maczki in Sosnowiec; Barbara, Bolina, Janina, Upadowa,
and Wesoła Fala in Katowice). All of these reservoirs are of high natural, landscape, and
recreational value.

6. Conclusions

Reservoirs of water with recreational functions created in post-mining areas are essen-
tial in the functional space of post-mining cities and play an important social role. Surveys
in two of Europe’s largest post-mining areas indicate that these cities’ local authorities
and residents see these areas as places that improve and diversify recreation and leisure
opportunities. The belief in the need to protect valuable ecosystems and to look at the issue
from a broader perspective—climate protection—is also significant.

What differentiates local communities, however, is the particular vision of how to
shape these functions and whom they should serve. From the research conducted here
in the areas around post-mining reservoirs, we determined that the land may be used in
various ways. On the one hand, there is a need to develop some of this land further, and on
the other hand, in the case of others, there is a need to preserve valuable ecosystems.

The problem is that some of these areas are located in zones with solid urbanization
pressure, although they have simultaneously retained all or part of their landscape or
nature value. Another problem is that these reservoirs and their clusters have different
managers and even lie within the boundaries of two or more municipalities. The fact that
they are not empowered in Master Plans as specific components of the urban landscape
results in a somewhat uncoordinated policy towards them, most often based on the idea
of a grand coalition. On the other hand, a policy of introducing cautious changes in the
degree of land use of water bodies is visible, which coincides with the opinions of residents
and the well-being of lakeside ecosystems.
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39. Żółtaszek, A.; Stodulska, M. Blue and Green Infrastructure and the Real Estate Market. Acta Univ. Lodz. Folia Oecon. 2022, 6,

24–38. [CrossRef]
40. Kaufman, M.M.; Rogers, D.T.; Murray, K.S. Urban Watersheds: Geology, Contamination and Sustainable Development; CRC Press:

Boca Raton, FL, USA, 2011.
41. Klusáček, P.; Alexandrescu, F.; Osman, R.; Malý, J.; Kunc, J.; Dvořák, P.; Frantal, B.; Havlíček, M.; Krejčí, T.; Martinát, S.; et al.
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