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Abstract: Dynamic changes in the landscape have been observed in recent years. They are particularly
visible in areas with a high degree of anthropopressure. An example of such areas is metropolitan
regions and their immediate rural surroundings. The purpose of this article is to identify changes
in land cover in the rural municipalities within metropolises and detect the processes of landscape
transformation in rural areas, which are extremely sensitive to anthropopressure. The dynamics of
land cover changes in the years 2000–2018 were determined using a change index (ChI), and their
directions were determined using the indicator of changes in types of land cover. Corine Land Cover
for level 2 groups (1.1–4.2) was used as research material, and the Upper Silesia-Zagłębie Metropolis
was selected as the model area. The greatest changes in the landscape were observed in built-up
areas, industrial areas, meadows and mining areas. This is due to the disappearance of the mining
industry that was traditional for this region and the ongoing suburbanization process, as well as the
re-industrialization of modern industry and the abandonment of arable land in rural areas.

Keywords: index of landscape changes; anthropopressure; suburbanization; Upper Silesia-
Zagłębie Metropolis

1. Introduction

According to M. Antrop [1], urbanization is a set of processes that lead to a change from a rural
lifestyle to an urban one. Urbanization processes are diffusive in nature, beginning in urban centers and
gradually moving to rural areas [2]. This stage is called the suburbanization phase, i.e., a further increase
in the population of the agglomeration, but with greater dynamics in peripheral areas [3]. The conduct
of these processes is particularly evident in areas directly neighboring large urban centers. Areas under
the direct influence of urban processes emerge around large urban centers. This zone can be created by
various administrative units, both small- and medium-sized cities, as well as urban–rural and rural
municipalities [4]. One special case of the occurrence of the process of suburbanization is metropolitan
areas, including rural municipalities, coming under urbanization pressure from neighboring cities.
In that case, suburbanization is an internal process in metropolitan areas.

Over time, suburban areas become urban functions and are a symptom of the urban sprawl process.
This process usually has negative environmental, landscape, economic and social consequences [5].
As for direct landscape changes, its manifestation is, inter alia, the transformation of arable land into
built-up areas and fragmentation of the landscape [6,7]. Changes that indirectly affect the landscape
may include disturbances in the functioning of ecosystems, which put pressure on protected areas,
especially in the vicinity of large cities [8]. The ongoing processes of city expansion can cause a major
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transformation of the landscape in Europe, especially since by 2030 it is estimated that over 75% of
Europe will be transformed into an urban landscape [9].

Such processes have been noted and widely tested by many researchers in different parts of
Europe [10]. In Poland, they were analyzed by Gałka and Warych-Juras [11], and Zuzańska-Żyśko [12].
In Italy, Martellozzo et al. [13] modeled the expansion of a city up to 2030. In Central Europe,
Vavrouchova and Toman [14] studied landscape changes in the surroundings of Brno, Bicik and
Kupkova [15] in the surroundings of Prague in the Czech Republic, and Sveda [16] near Bratislava
in Slovakia.

It is well-known that changing land use, and changes in individual land cover types, indicate
the direction of landscape transformation and modify landscape properties. This is confirmed by A.
Jjumba and S. Dragićević [17], who claim that transformation of the urban landscape is strictly tied to
the process of land use change. Claessens et al. [18] considered that land use changes and landscape
processes are interrelated and influenced by multiple driving factors. Long-term analyses of changes
in land cover allow the processes transforming the landscape to be determined. For this reason, studies
of landscape changes based on changes in land cover have been conducted for many years [19–23].
Often, the Corine Land Cover model is used as the source of land cover data. It served as research
material for an analysis of landscape change in the urban area of the Ostrava and Karvina regions
in Czechia [24,25] as well as the Álora region in Spain [20]. Despite numerous studies on land use
change, and thus landscape change in rural areas as well [26], the topic is still scientifically attractive
and constitutes a research gap due to the continuity and dynamics of these changes.

Ongoing processes of urban growth in Europe generate the need to determine the dynamics and
directions of these changes. Only their correct diagnosis and balanced spatial and regional policies
can reduce the negative impact of negative landscape processes such as chaotic suburbanization in
Europe. Areas that are particularly vulnerable to these processes are rural areas in close proximity
to large cities. Therefore, the main goal of this article is to determine changes in land cover in rural
municipalities located in metropolitan areas, and detect the processes of landscape transformation
with particular emphasis on their dynamics.

2. Materials and Methods

2.1. Study Area

Due to the specificity of the research topic—landscape changes in areas with high
anthropopressure—rural municipalities that were part of the metropolitan region were selected
as the research area. The Upper Silesia-Zagłębie Metropolis was established on 1 January 2018 and
was the first metropolitan region in Poland. It is entirely located in the Śląskie Voivodeship. It consists
of 41 municipalities, both urban (28), urban–rural (1) and rural (12). It covers an area of 255,300 ha,
and the population is over 2,200,000. The research was conducted in the area of rural and urban–rural
municipalities, which cover 92,196 ha, which constitutes 36% of the entire area of the metropolis
with a population of 124,596 in 2018, which made up almost 6% of the population of the metropolis
(Bank Danych Lokalnych GUS [27]. However, rural municipalities are characterized by a high degree
of population dynamics, such as a change in population over time in a given area [28], which averaged
about 10% in the analyzed period 2000–2018 (Figure 1).

The researched area is located in the highlands, according to physical and geographical divisions.
In terms of the binding of physical and geographical divisions in Poland [29], the area is located mainly
in the Silesian Upland. Only the northern and western parts belong to the Silesian Lowland, and the
south-eastern to the Oświęcim Basin.

The metropolis area is, to a large extent, the former Upper Silesian Industrial District, based on
the traditional hard coal industry since the 18th century. The development of mines, smelters and
towns (Figure 2) resulted in a strong landscape transformation, especially in the 20th century [30].
At the same time, highly anthropogenic areas operated in close proximity to rural and forest areas.
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For this reason, they were also subjected to dynamic landscape change processes more often than rural
areas. Currently, both urban and rural areas in the metropolises are subject to strong anthropopressure.
The reason for this is the restructuring of industry, the revitalization and reclamation of post-mining
areas and the creation of metropolitan functions.

2.2. Research Procedure and Data Sources

To determine the directions of landscape changes in rural areas with strong anthropopressure,
the research procedure moved from general to detailed. The analysis covered the period of the 21st
century, from 2000 to 2018, as a time of major change to the landscape after economic transformation in
the 1990s in the 20th century. The adopted research period guaranteed that landscape changes related
to the economic transformation of the region would be captured, i.e., the transition from a traditional
mining region to a metropolis in 2018. Additionally, recent years have allowed the metropolization of
the landscape to be detected. In addition, carrying out an analysis up to 2018 ensures that the results
are current.

The main material used for the analysis was the basic layers of data of the European Commission
Corine Land Cover (CLC) [31] program from years 2000, 2006, 2012 and 2018. The data were
compiled to level 2 (numbered by CLC from 1.1 to 4.2), encompassing 15 possible types of land
use: urban fabric (1.1), industrial, commercial and transport units (1.2), mines (1.3), dump and
construction sites (1.4), artificial non-agricultural vegetated areas (1.5), arable land (2.1), permanent
crops (2.2), pastures (2.3), heterogeneous agriculture areas (2.4), forests (3.1), shrub and vegetation
associations (3.2), open spaces with little or no vegetation (3.3), inland wetlands (4.1) and coastal
wetlands (4.2). Of the possible 15 types of land use, there was a maximum of 10 in the municipalities
of the study area. Cartographic analysis on land cover changes as well as cartographic visualization
was done in the ArcGIS software. The calculations of indicators of landscape changes were made in
Microsoft Excel software.Sustainability 2020, 12, x FOR PEER REVIEW 3 of 18 
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For the analysis of land cover changes, basic indexes were selected that allow the main directions
of changes in landscape elements to be defined. In the first stage, an overall index of landscape change
(index change) was determined in the period 2000–2018. The index change determines the ratio of
the sum of the surface changes of individual coverage types to twice the unit surface. Twice the
municipality area is used because the summed differences count for both increasing and decreasing
values. Moreover, the area of municipalities in the analyzed period was constant. The change index
indicates the general dynamics of landscape changes in a given unit. It expresses what percentage of
the total area of a given unit has changed over a given period of time [15]. The higher the value of this
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indicator, the greater the change in the landscape of the study area. The index change is expressed in
the following formula

ICh(ab) =

∑n
i=1|rib − ria|

2c
× 100 (1)

where ICh(ab)—index of change in the period between year a and b

n—number of land use types
ria—area of type x in year a
rib—area of type x in year b
c—total area of municipality

Due to the fact that the index of changes provides information about the general change without
specifying the types of land cover, in the second stage of the research, the index of relative change of
selected land use types (IRCh) was detailed. This indicates the percentage increase or decrease of the
land use type in a given period of time [16]. It also identifies emerging and disappearing land use
types. The relative change of selected land use type index was calculated for all land use types from
level 2 CLC. Its mathematical relationship is as follows

IRCh(ab) =

((
rib ÷ cib
ria ÷ cia

)
× 100

)
(2)

where IRCh(ab)—index of relative change of selected land use types

ria—area of land use type x in year a
rib—area of land use type x in year b
cia—total area of municipality in year a
cib—total area of municipality in year b

In the last stage of the analysis, based on the index of relative change of selected land use types,
it was determined which landscape transformation processes dominate in individual municipalities.
They were also analyzed in terms of the intensity of the suburbanization processes, which is indicated,
among other things, by the increase in the type of residential area and the decrease in arable land [1].
According to the guidelines of Antrop [1], as well as Vavruochova and Toman [14], the indicators of
the suburbanization process were considered to be an increase in urban fabric (1.1) and a decrease in
arable land (2.1). In addition, due to the location in the area of the former industrial district and in the
area of influence of the Katowice Special Industrial Zone, the increase in industrial, commercial and
transport units (1.2) was also analyzed as a suburbanization indicator.

The above three suburbanization level indicators were developed statistically by determining the
median and quartiles. On the basis of their values, the intensity level of the indicators was determined,
where the limit values of the intensity scale are minimum value, 1 quartile, median, 3 quartile and
maximum value. Designated on the basis of statistical measurements, intervals were given the degree
of intensity of the landscape-transforming phenomenon. They were described as weak or lack thereof,
medium, high and very high. The occurrence of at least two of them was recognized at a high level as
information on the intensive suburbanization process transforming landscape in rural municipalities.

3. Results

3.1. General Index of Landscape Change

In the entire analyzed period from 2000 to 2018, in each municipality, the index of change reached
more than 3%. Generally, the index of landscape changes in every municipality is still increasing
(Figure 3). This can be an indication of a high dynamic of landscape processes. The largest changes
in the landscape took place in the municipalities of Bobrowniki and Kobiór (ICh > 10%) as well as
in Ożarowice and Wyry (ICh > 8%) (Figure 4). In Mierzęcice, Świerklaniec and ChełmŚląski it was



Sustainability 2020, 12, 9911 6 of 16

over 5%. In the first analyzed period from 2000 to 2006, significant changes in the landscape were
recorded only in Kobiór (ICh = 4.5%), while in 5 municipalities there were no changes in the structure
of the land cover. The second examined period of 2006–2012 was a time of intensification of landscape
transformation processes (Figure 4). In all the municipalities, the ICh rate was higher than 1.0%. In 7 of
them it reached values between 1.0% and 5.0%. In Chełm Śląski, Mierzęcice, Ożarowice and Bojszowy
it was between 5.0% and 8.0%, while the highest values were achieved in Kobiór (ICh = 9.33%) and
Bobrowniki (ICh = 15.88%). In the last analyzed period of 2012–2018, landscape changes were less
dynamic (Figure 4). They reached the highest rate in Wyry (8.39%). The value of 5.0% ICh was still
exceeded in Ożarowice and Chełm Śląski, while in other municipalities, landscape changes were not
significant (ICh < 5.0%).
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of municipalities: 1—Bobrowniki, 2—Bojszowy, 3—ChełmŚląski, 4—Gierałtowice, 5—Kobiór,
6—Mierzęcice, 7—Ożarowice, 8—Pilchowice, 9—Rudziniec, 10—Sośnicowice, 11—Świerklaniec,
12—Wyry, 13—Zbrosławice.

3.2. Index of Relative Change of Selected Land Use Types

In the case of the first suburbanization indicator, which is the increase in residential areas in
the period 2000–2018, it was positive in each of the analyzed municipalities (Figure 5). In 4 of them,
ChełmŚląski, Ożarowice, Mierzęcice and Sośnicowice, it reached maximum values and reached a very
high intensity (34.36–66.31). In Bobrowniki and Rudziniec, it reached a high value (20.25–34.36). In the
remaining 7 municipalities, the intensity was medium or low. The second indicator, the decrease in
arable land, is a destimulant. This means that the lower it is, the higher the intensity is. This causes the
intensity scale to be inverted against traits that are stimulants. In two municipalities, Bojszowy and
Mierzęcice, it was positive, which means that it cannot be considered an indicator of suburbanization
processes (Figure 5). In 5 municipalities, it achieved the highest intensity, i.e., −24.49 to −8. These are
Bobrowniki, Wyry, Świerklaniec, Ożarowice and ChełmŚląski. In Gierałtowice and Kobiór, it achieved
a high intensity ranging from −7.99 to −5. In the remaining 4 municipalities, it reached average or
weak values. The third indicator, resulting from the specifics of the area, was the increase in the area
of industrial, commercial and transport areas. In 8 units, it achieved positive values, which can be
considered an indicator of suburbanization (Table 1). It reached the highest intensity in Bobrowniki,
Gierałtowice and Rudziniec (Figure 5). High values were also revealed in Pilchowice, Zbrosławice and
Sośnicowice. In the other two, Mierzęcice and Ożarowice, the obtained values can be assigned to the
category of medium intensity.
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Table 1. Indicators of landscape transformation caused by suburbanization.

Municipalities Build-Up Area Arable Land Industrial Area

Period from
to

2000
2006

2006
2012

2012
2018

2000
2018

2000
2006

2006
2012

2012
2018

2000
2018

2000
2006

2006
2012

2012
2018

2000
2018

Bobrowniki 0.00 17.3 5.58 23.66 0.00 −26.24 2.37 −24.39 0.00 16,842.15−2.24 16,462

Bojszowy 0.00 51.14 −20.45 20.24 0.00 7.17 −2.38 4.61 0.00 0.00 0.00 0.00

ChełmŚląski 0.00 9.37 26.79 38.67 0.00 0.47 −8.75 −8.33 0.00 −50.21 0.00 −50.21

Gierałtowice 0.00 −3.56 4.91 1.17 −0.37 −3.35 −1.76 −5.41 110.7 103.7 0.00 329.12

Kobiór 0.10 7.87 −0.02 7.96 −0.11 −8.77 1.18 −7.79 0.00 0.00 0.00 0.00

Mierzęcice 0.00 54.13 7.91 66.31 0.00 1.46 0.00 1.46 0.00 7.09 20.95 29.53

Ożarowice 0.00 80.65 −25.62 34.36 0.00 −5.15 −3.51 −8.47 0.00 18.12 53.69 81.55

Pilchowice 0.00 13.64 3.61 17.74 −0.11 −0.98 −2.27 −3.34 100 0.00 0.00 100

Rudziniec 0.00 29.33 3.19 33.46 −0.29 0.15 −0.51 −0.61 52.13 51.78 0.31 131.61

Sosnicowice −0.4 25.65 16.4 45.76 −0.87 −0.99 −1.35 −3.18 82.04 41.75 −24.2 95.67

Świerklaniec 0.00 −0.16 1.35 0.17 0.00 −1.65 −9.84 −11.33 0.00 0.00 0.00 0.00

Wyry 0.00 −4.97 7.92 2.56 0.00 −2.65 −16.6 −18.84 0.00 0.00 0.00 0.00

Zbrosławice 3.23 12.41 1.89 18.23 −0.31 −2.56 0.15 −2.72 0.00 100 0.00 100

Median 20.24 −5.00 81.55

Standard deviation 19.51 8.00 4547.91

Quartile 1 7.96 −8.00 0.00

Quartile 3 34.36 −3.00 100.00

Note: yellow—low intensivity between the lowest value and quartile 1; orange—medium intensivity between
quartile 1 and the median; red—high intensivity between the median and quartile 3; dark red—very high intensivity
between quartile 3 and the maximum value.

3.3. Intensity of Individual Spatial Landscape Transformation Indicators

By analyzing the intensity of individual spatial landscape transformation indicators, the intensity
of suburbanization in the rural municipalities of the metropolis was determined. The most dynamic
spatial changes, indicating a progressing suburbanization process, occurred in Bobrowniki. Slightly
smaller changes in the intensity of space could be seen in ChełmŚląski, Gierałtowice, Ożarowice,
Rudziniec and Sośnicowice (Figure 6). In 6 municipalities, the intensity of suburbanization expressed
by spatial changes was at an average level: Kobiór, Mierzęcice, Pilchowice, Świerklaniec, Wyry and
Zbrosławice (Figures 6 and 7). In Bojszowy, suburbanization processes were the weakest.
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9—Rudziniec, 10—Sośnicowice, 11—Świerklaniec, 12—Wyry, 13—Zbrosławice.Sustainability 2020, 12, x FOR PEER REVIEW 12 of 18 

 

Figure 7. Rural municipalities with the biggest landscape transformation in the period 2000–2018. 

4. Discussion 

4.1. Inner Suburbanization as the Main Process of Transformation Landscape 

The landscape of anthropogenically changed areas is subject to strong transformations. This is 

confirmed by the results of landscape metrics enabling the assessment of its changes, e.g., the index 

of landscape change. In the investigated area, in each successively analyzed period this index was 

larger than in the previous one, which proves the great dynamics of landscape transformation 

processes. Therefore, to be able to forecast landscape changes well, we need to know their character 

and driving forces. There are many reasons for these changes, but in the metropolis area the most 

important of them is suburbanization processes. The typical symptoms of the suburbanization 

process are an increase in built-up areas and a decrease in arable land. Attention has been paid to 

this by many researchers, including Vavrochova and Toman [14], Antrop [1], Mosammam et al. in 

Qom city [32] and Hualou et al. in Chinese cities [33]. The above research carried out in rural areas of 

the Upper Silesia-Zagłębie Metropolis also confirmed this, but with some differences. 

According to Krzysztofik et al. [34], the analyzed area is not subject to the classic 

suburbanization process observed in other Polish agglomerations or in the neighboring and similar 

Ostrava Coal Region in Czechia [35]. In the analyzed area, suburbanization occurs within the 

metropolis, i.e., from its core cities to the neighboring rural or urban municipalities within it. This 

phenomenon is known as inner suburbanization [36] and is possible because of the area of 1000 km2 

that the metropolis occupies. Due to these processes, inner suburbanization takes place over a huge 

area and is unevenly distributed in the space. For this reason, in the analyzed area, it is difficult to 

delimit typical suburban zones [34]. Rather, they appear as clustered zones of new settlements in 

single municipalities. For this reason, landscape transformations are also subject to different 

processes and different dynamics. They depend on the phase of development of metropolitan 

functions, as well as on regional conditions. 

Figure 7. Rural municipalities with the biggest landscape transformation in the period 2000–2018.



Sustainability 2020, 12, 9911 11 of 16

4. Discussion

4.1. Inner Suburbanization as the Main Process of Transformation Landscape

The landscape of anthropogenically changed areas is subject to strong transformations. This is
confirmed by the results of landscape metrics enabling the assessment of its changes, e.g., the index of
landscape change. In the investigated area, in each successively analyzed period this index was larger
than in the previous one, which proves the great dynamics of landscape transformation processes.
Therefore, to be able to forecast landscape changes well, we need to know their character and driving
forces. There are many reasons for these changes, but in the metropolis area the most important
of them is suburbanization processes. The typical symptoms of the suburbanization process are an
increase in built-up areas and a decrease in arable land. Attention has been paid to this by many
researchers, including Vavrochova and Toman [14], Antrop [1], Mosammam et al. in Qom city [32]
and Hualou et al. in Chinese cities [33]. The above research carried out in rural areas of the Upper
Silesia-Zagłębie Metropolis also confirmed this, but with some differences.

According to Krzysztofik et al. [34], the analyzed area is not subject to the classic suburbanization
process observed in other Polish agglomerations or in the neighboring and similar Ostrava Coal Region
in Czechia [35]. In the analyzed area, suburbanization occurs within the metropolis, i.e., from its core
cities to the neighboring rural or urban municipalities within it. This phenomenon is known as inner
suburbanization [36] and is possible because of the area of 1000 km2 that the metropolis occupies.
Due to these processes, inner suburbanization takes place over a huge area and is unevenly distributed
in the space. For this reason, in the analyzed area, it is difficult to delimit typical suburban zones [34].
Rather, they appear as clustered zones of new settlements in single municipalities. For this reason,
landscape transformations are also subject to different processes and different dynamics. They depend
on the phase of development of metropolitan functions, as well as on regional conditions.

Rural areas of the Upper Silesia-Zagłębie Metropolis have a peripheral location towards the
core of the metropolis and municipalities. They are, therefore, a buffer between the metropolitan
zone and the external areas (Figure 8a). Increasing the acreage of built-up areas in these areas
indicates the phenomenon of urban sprawl, i.e., expanding urban and suburban fabric but with local
specifications. The phenomenon of suburbanization has already been diagnosed in the area of the
Katowice agglomeration [5,12,34,36]. The main driving force for the urban sprawl process is the
structure of the communication network, in particular the location of highways and expressways [37].
This is evidenced by the intensity of the urban sprawl process in municipalities along the A4
motorway (Sośnicowice) and the A1 motorway (Ożarowice, Bobrowniki) (Figure 8b). Uncontrolled
development of the urban fabric, especially in peripheral areas (rural, agricultural), can have negative
consequences. Urbanization replacing agricultural land is a global problem, which is emphasized
by Martelozzo et al. [38], as well as Pandey and Seto [39]. They also emphasize that the areas most
sensitive to change are those in the vicinity of large cities. This is associated with lower transport costs
and travel times to work [13].
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4.2. Abandonment and Re-Industralization as a Complementary Processes of Landscape Transformation

The rise of buildings in earlier rural areas has negative effects both on the ecological system, by loss
of habitat, degradation of soil cover and changes in water conditions, and on agriculture, e.g., through
a decrease in agricultural production or the fragmentation of agriculture land [32]. In addition,
some arable fields undergo secondary succession, as a result of which, in subsequent research periods,
it is shown as wasteland and areas with dispersed vegetation or forests. This is connected with the
process of abandonment of arable lands, which is popular in Central Europe [40]. This is confirmed
by the results obtained in Italy [13] and in similar agglomerations of the Ostrava Coal Region in
Czechia [41]. This phenomenon is evident in the area of the northern municipalities of the studied
metropolis, Bobrowniki and Ożarowice, which is confirmed by the obtained test results (Figure 8a,b).
Abandonment is associated with the disappearance of traditional agriculture. The landscape manifests
itself in the transformation of arable fields into wasteland, and eventually into forests.

Due to their location in the area of the former industrial district, agricultural areas can also be
transferred into emerging industrial zones. This is a specific process for the investigated region—the
increased area of industrial zones. In the analyzed area, the traditional mining industry is closing
(de-industrialization) while, simultaneously, the emergence of modern plants of other types of
industry, e.g., automotive, machinery (re-industrialization), is occurring. This process was described
by Krzysztofik et al. [42] and, in the investigated region, known as trans-industrialization. This is
confirmed by changes in the landscape that on the one hand indicate the disappearance of mining
areas, and on the other hand the growth of industrial areas. This is mainly due to its location in the
former industrial district, where one of the largest industrial zones in Poland has developed based
on the existing industrial and communication infrastructure and social capital. The Katowice Special
Economic Zone and its subzones were also located in rural municipalities, in the vicinity of the largest
cities of the metropolis, e.g., Gliwice, Katowice and Tychy. A similar phenomenon of the industrial
transformation of the landscape has also been observed in the coal area of Western Slovakia [43].
Popelkova and Mulkova [41] also pay attention to the specifics of mining landscapes in the Ostrava
Coal Region and their further development and possible reclamation.

Changes in land cover in rural municipalities as well as landscape transformation processes are
presented in Figure 9.
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4.3. Usefulness of the Data Sources and Research Procedure

There are many methods for assessing the degree of landscape transformation, including landscape
metrics. Many researchers have used a variety of metrics to assess landscape changes [44], both simple
indicators and more complex formulas [45–47]. Basic indicators were used to determine landscape
changes based on land cover changes. The landscape change index allows an overall assessment
of the percentage change. However, supplemented with an indicator of relative changes in the
landscape in relation to the types of land cover, it allows the identification of the main processes
transforming the landscape. The applied methodology, despite the fact that it uses simple indicators
of landscape changes, allowed the authors to achieve the main goal of the research, which was to
identify changes in land cover in the rural municipalities within a metropolis. A deeper analysis of
the reasons for these changes provides opportunities for the drawing of conclusions in planning and
space management documents. The results obtained can be an indication of the direction in which
landscape changes take place, which types of coverage are expanding and which are decreasing or
completely disappearing. A valuable supplement to the obtained results could be the analysis of
planning documents of municipalities and their spatial policy. This aspect is a broader research topic
than the article and will continue in future works.

As well as using landscape metrics taken from many researchers as a database, the CLC was
also used [23,48–50]. Its main advantage is its timeliness and its accessibility to the whole of Europe,
which allows for the comparison of research results. Unfortunately, this model has limitations, mainly
due to the scale of its development and the detection of areas with a suitable surface (minimum
mapping is 5 ha) [50]. Nevertheless, it allows the use of the model to analyze land changes on a
regional scale, which would be impossible on a planning (cadastral) scale. Therefore, it is still the most
frequently used source for the analysis of land changes and, according to Cieślak et al. [49], it is an
appropriate tool for the analysis of urbanization processes.
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5. Conclusions

In the investigated area, the processes of the transformed landscape have been successfully
managed. They are suburbanization with the phenomena of urban sprawl, de-industrialization of the
traditional mining industry and re-industrialization of modern industry, as well as abandonment of
arable land. The investigated metropolises have shown that rural areas are subject to the urban sprawl
process. However, this does not occur in a classical way, transforming rural zones into suburban
zones, but creating clusters of new residential buildings, sometimes in the middle of arable fields (as in
Siewierz). Areas of arable fields have been drastically reduced due to the expansion of cities but also
due to industrial zones as an effect of the re-industrialization process. A common process in rural
areas is also the abandonment of arable land, which becomes changed into wasteland. If the changes
continue in the same direction in the future, rural zones will be built-up with housing estates, but also
changed into industrial areas. This may be related to the density of road and rail infrastructure, as well
as the emergence of new functional zones in rural areas, such as shopping centers and logistics centers
that will serve the industry. Over time, rural landscapes will transform into multifunctional suburban
areas, and these will become urban landscapes.

Forecasting transformations is necessary for the sustainable space management of the entire
metropolis, both in urban and rural areas. This allows a limiting of the negative impacts of dynamic
and chaotic changes in the landscape to which the metropolis is currently subject, in particular its
rural areas. Metropolitan rural municipalities are extremely important because they are a buffer
zone with ecological and agricultural functions for urbanized areas. At the same time, they are areas
that are increasingly beginning to take over urban functions, not only residential but also industrial.
Unplanned and careless introduction of these new functions can lead to both the environmental and
social degradation of these areas. To prevent this, landscape transformation processes in areas with
such dynamics should be constantly monitored. Analysis of these changes in the long term will allow
a modeling of landscape transformation in the future. This is important because the dynamics of
landscape changes in the Upper Silesia-Zagłębie Metropolis are very high.
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