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ABS TR AC T  

The Upper Silesian Agglomeration is the most industrialized area in Poland and one of the most in Europe. It is situated in the 
eastern part of the Upper Silesia and covers nearly 1500 km2. This region is highly diverse in terms of the spatial structure. 
There are lots of water reservoirs besides built-up areas and industrial facilities. Many of them have also significance for 
nature. Water reservoirs in the Upper Silesian Agglomeration function under anthropogenic conditions. Water reservoirs 
have a different size and the genesis. This kind of occurrence conditions influences the water reservoirs` state. There are 
mainly water reservoirs of anthropogenic character in a study area. A lot of water reservoirs are strictly connected with coal 
exploitation in this region. Unfortunately, the number of water reservoirs in the cities of the Upper Silesian Agglomeration 
has lately decreased. Reservoirs are eliminated as a result of changes in industry, progressive land development, changes in 
environmental conditions. In this paper we present the results of the number of water reservoirs analysis in Katowice, 
Sosnowiec and Chorzów over the period 1993-2014. Field studies and analysis of topographic maps show a decrease in the 
number of water reservoirs in this region by tens of percent. 
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1. Introduction 
 

The Upper Silesian Agglomeration, which is 
located in the Silesian voivodeship, is considered 
to be most urbanized and industrialized areas of 
Central Europe. This metropolitan region consists 
of 19 neighboring cities and occupies about 1500 
km2. The second largest city is Katowice (the 
capital of the Silesian voivodeship), occupying an 
area of 165 km2. 
 The rapid development of industry in the 
Upper Silesian Agglomeration had started in the 
beginning of the 19th century as a result of the 
discovery of mineral deposits. Developing mining, 
metallurgy and other industries as well as increased 
urbanization resulted in irreversible changes in 
the spatial management, and thus transformation 
of the environment - the disappearance of forest 
areas and agricultural areas (DĄBROWSKA & 

SOŁTYSIAK, 2015a). Most of riverbeds were regulated 
and the valleys were transformed. A lot of wetlands 
were drained (DĄBROWSKA, 2014). 
 There are few natural water reservoirs in the 
Upper Silesian Agglomeration. In the majority there 
are artificial reservoirs. Some of them can take 
over the natural features during the succession 
process (SOŁTYSIAK & DĄBROWSKA, 2014). Many 
anthropogenic reservoirs in this region have a 
complex origin, e.g. reservoirs in artificially created 
water-filled depressions or reservoirs located in 
the area of mining subsidence (RZĘTAŁA, 2008). 
 The most characteristic types of water reservoirs 
in the study area are: post-regulation, post-
exploitation, subsidence reservoirs, dam reservoirs, 
ponds and technological reservoirs (DĄBROWSKA 

& SOŁTYSIAK, 2015b). 
 Water reservoirs in the Upper Silesian 
Agglomeration function in specific conditions. 



24 

 

These conditions are connected with particular 
character of the course of limnic processes, 
stimulated eutrophication, higher than 10 water 
pH level (RZĘTAŁA, 2008). These conditions 
significantly reduce the quality of the water 
reservoirs too. 
 Fresh waters are one of the most threatened 
ecosystems in the world (RICCIARDI & RASMUSSEN, 
1999; ROSSET ET AL., 2013). A very upsetting fact 
is that, unfortunately, the number of water 
reservoirs in the Upper Silesian Agglomeration is 
diminishing. Reservoirs are eliminated as a result 
of changes in industry – a lot of water reservoirs 
that were existing during the early capitalist 
economy were liquidated in the socialist economy 
because they do not satisfy production requirements 
(RZĘTAŁA ET AL., 2006), progressive land development, 
changes in environmental conditions, e.g the 
reason of excavation reservoirs elimination is that 
these water reservoirs were created as a result of 
mine operations and now they are treated as 
mining damage, which should be backfilled. 
 The Upper Silesia Agglomeration is not 
isolated case. There is a big issue of reducing the 
surface of wetland habitats and the number of 
water reservoirs in Europe. In many European 
countries abolished 40-90% of these objects 
(OERTLI ET AL., 2002). The number of reservoirs, 
located mainly in the agricultural landscape, 
decreased by 78% since 1890 until 1960 in 
Wielkopolska Lowland (Poland), (STASIAK, 1991, 
following KANIECKI, 1991). 
 
2. Aim and research methodology 
 

Water reservoirs located in anthropogenic 
areas are a valuable part of the spatial structure. 
The role of water reservoirs is often neglected. 
Water reservoirs of the Upper Silesian 
Agglomeration fulfill many functions. Many of 
these objects are liquidated during drainage. 
Determination of the number of existing reservoirs 
will allow assessing the impact of the city and 
industry development trends on their state. 

It was made an analysis of the number of 
existing and liquidated in years 1993-2014 water 
reservoirs in selected cities of the Upper Silesian 
Agglomeration – Katowice, Sosnowiec and 
Chorzów. It were taken into account the data 
from 1980s on the basis of topographic maps at 
a scale of 1:10 000 (MAPA TOPOGRAFICZNA, 1993). 
The current state of the water reservoirs was 
determined on the basis of the data presented in 
websites www.mapserver.um.katowice.pl and 
www.geoportal.gov.pl also based on the field 
research. 

It were determined three classes of water 
reservoirs in the case of Katowice (existing 
reservoirs, drained reservoirs and liquidated 
reservoirs) and two classes in the case of Sosnowiec 
and Chorzów (existing and liquidated ones).  
 
3. Characteristics of study area 
  

Katowice (165 km2) is the largest city of the 
Silesian voivodeship, in which mining areas 
represent 84% of the surface. Urban areas cover 
about half area of the city (of which 12% are 
residential buildings located primarily in the 
northern and western parts of Katowice). 
Communication areas occupying about 10% of 
the city surface and they are concentrated in the 
city center. Green areas represent around 4%, and 
wastelands occupy less than 2% of city surface. The 
dominant elements are woodlands – more than 
40%. They are located primarily in the 
southeastern part of Katowice (Fig. 1). 

Katowice is located in the left hand part of the 
Vistula (over 80%) and the right-hand part of the 
Oder (almost 20%). The length of the rivers 
flowing through the city is equal to 107 km, of 
which 71 km are part of the Mleczna and 
Kłodnica watershed. Within the limits of the 
city Kłodnica and Ślepiotka river are formed 
(STUDIUM ..., 2012). 

There are two nature reserves in Katowice – 
Murckowski Forest and Ochojec and ecological 
areas – ponds in the Tysiąclecie housing estate, 
the Grunfeld pond and the previously mentioned 
Kłodnica river sources (RAKOWSKI ET AL., 2007).  

The spatial structure of Sosnowiec (91.1 km2) 
is dominated by built-up areas, which account for 
about 42% of the total area. Build-up areas occupy 
a large region of the central and western part of 
Sosnowiec. Farmland lands represent more than 
22% of the city surface, and the third are forest 
lands – almost 22% of the area, especially located 
in the southern and eastern part (DĄBROWSKA, 2014). 
The spatial structure of Sosnowiec is shown in Fig. 2. 

Sosnowiec is located at the confluence of two 
major rivers – the Czarna Przemsza and Biała 
Przemsza. The other rivers flowing through the 
city include: Bobrek river, Brynica river, 
Mortimerowski stream, Zagórski and Jamki streams. 
All of them have been regulated. 

The area of Chorzów is equal to 33.5 km2 and it 
is a typical city of the Upper Silesian Agglomeration 
(www.chorzow.eu). There is a closely built-up 
city center and peripheral areas with less 
development in the spatial structure. Built up 
areas occupy more than 46%. Undeveloped areas 
are situated near the borders (CZAJA & RZĘTAŁA, 
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1998). In the north, near the border with Bytom, 
a landscape area called the Żabie Doły (Frog Pits), 
is located. In the north-eastern part of Chorzow 
agricultural lands (about 8%) are located. In the 
central – eastern part of the city, the Silesian Park 

occurs, at the area of 6 km2 (SOŁTYSIAK & 

DĄBROWSKA, 2015). In the southern part of the 
city there is a forest complex (Fig. 3). Forest lands 
represent 7% of the city area.  

 
 

 

Fig.1.  Spatial structure of Katowice (based on Studium…, 2012) 
1 – boundary of the city, 2 – roads and communication area, 3 – built-up area, 4 – forest land, 5 – agricultural land,  

6 – wasteland, 7 – land under water 

 

Fig. 2. Spatial structure of Sosnowiec (based on Plan zagospodarowania …, 2013) 
1 – boundary of the city, 2 – roads and communication area, 3 – built-up area, 4 – forest land, 5 – agricultural land,  

6 – green land and wasteland, 7 – land under water, 8 – sandpit, 9 – heap 
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Fig. 3. Spatial structure of Chorzów (based on Sołtysiak, Dąbrowska, 2015) 
1 – boundary of the city, 2 – roads and communication area, 3 – built-up area, 4 – forest land, 5 – agricultural land,  

6 – wasteland, 7 – land under water, 8 – heap, 9 – allotment garden 

 
4. Water reservoirs in described cities 
 

Numerous water reservoirs of different size 
and different origins are the characteristic 
element of the landscape in the Upper Silesian 
agglomeration. Many of them are small reservoirs 
(less than 1 ha). There are three main types of 
reservoirs in these cities: slump reservoirs, 
excavation reservoirs and industrial reservoirs 
(CZAJA, 1994; SOŁTYSIAK & DĄBROWSKA, 2014). 

Subsidence reservoirs were created in places 
where an underground exploitation of deposits 

was conducting. A characteristic feature of these 
objects is shallow depth (MACHOWSKI, 2010), e.g. 
the Mleczna reservoir in Katowice. 

Excavation reservoirs were created in areas 
of open exploit the existing mineral deposits. This 
system of exploitation is the most dangerous for 
the environment. Another factor influences the 
localization of excavation water reservoirs is the 
site and the extent of the deposits occurrence 
(MOLENDA, 2011). These objects are characterized 
by a specific morphometry associated with the pit 
shape. Water reservoirs created in this way are 
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one of the simplest forms of the land remediation, 
e.g. the Gliniak reservoir in Katowice, the Stawiki 
reservoir in Sosnowiec or the Żabie Doły in Chorzów. 
Water reservoirs formed as a result of the Quaternary 
sands exploitation dominant are. There are less 
frequently reservoirs caused by the coal exploitation. 

Technological reservoirs represent a significant 
group of reservoirs in the study area. They can 
perform the socio-economic functions, e.g. the fire, 
municipal (next to the wastewater treatment plants) 
or act as a sediment reservoir (MOLENDA, 2006). 
They can also perform functions of natural 
reservoirs but many of industrial reservoirs, due 
to vertical walls are traps for animals. 

The primary functions of water reservoirs in 
the study area are recreation and the landscape 
aspect. Water reservoirs located next to the parks 
or bicycle paths have the recreational function, e.g. 
the Bagry reservoir in Sosnowiec. The attractiveness 
of these reservoirs is caused by the water quality, 
the land-use environment and the availability for 
users (DĄBROWSKA & SOŁTYSIAK, 2015a). Water 
reservoirs play also the important role in the 
environment and they are used to preserve a 
biodiversity (SCHEFFER & VAN NES, 2007). 

5. Results 
  

Technological reservoirs are mainly concentrated 
in the central part of all cities, within the presence 
of industrial plants. Other water reservoirs are 
concentrated in the east of Sosnowiec in the 
northern and eastern part of Chorzów and in the 
western part of Katowice. 

Due to the difficulties in determining the current 
status of all water reservoirs only on the basis of 
the cartographic material, a group required to 
verification water reservoirs was determined. 
This issue was related mainly to Katowice. More 
than 50 water reservoirs were subjected to the 
field verification. 

After the status of reservoirs verifying the 
number of reservoirs in Katowice is equal to: 139 
existing water reservoirs (without technological 
reservoirs), 18 drained water reservoirs and 65 
liquidated water reservoirs (Fig. 4).  

There are 88 existing water reservoirs in 
Sosnowiec (Fig. 5) and 107 water reservoirs in 
Chorzów (Fig. 6) and respectively 50 and 21 were 
liquidated during last twenty years.  

 

Fig. 4. Water reservoirs in Katowice 
1 – existing reservoirs, 2 – drained reservoirs, 3 – liquidated reservoirs, 4 – boundary of the city 

 

Fig. 5. Water reservoirs in Sosnowiec 
1 – existing reservoirs, 2 – liquidated reservoirs, 3 – boundary of the city 
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Fig. 6. Water reservoirs in Chorzów 
1 – existing reservoirs, 2 – liquidated reservoirs, 3 – 

boundary of the city 

 
6. Summary 

 
Water reservoirs are characteristic elements 

of the Upper Silesian Agglomeration spatial structure. 
Main uses of water reservoirs include aesthetic 
recreational uses, recreational fisheries or 
industrial and cooling water supply. Very important 
for biodiversity are small ones (below 1 ha). 
Frequently, this kind of reservoirs are the most 
important elements of urban areas. They have got 
unique natural and aesthetic values and they are 
habitat of many species of protected plants and 
animals (OŻGO, 2010). There is the highest species 
richness in aquatic ecosystems. The most important 
are reservoirs of natural features. Their natural 
importance increases with the distance from 
development areas and roads. Technological 
reservoirs, situated at closed and built-up areas, 
generally does not matter for biodiversity.  

Specific changes in the way of land use refer to 
the many small water reservoirs. Many of them, 
which were originally treated as wastelands are 
now valuable natural habitats subject to the legal 
protection as ecological areas or Natura 2000 areas. 

The very upsetting fact is that, the number of 
reservoirs in the Upper Silesia Agglomeration is 
diminishing. Disappearance of water reservoirs 

and neighboring local ecosystems is characteristic 
for urban areas (SOŁTYSIAK & DĄBROWSKA, 2014). 
An important factor is the elimination of reservoirs 
as a result of the progressive building of the area, 
development of industry and changes in 
environmental conditions. Over the research 
period of time, the number of water reservoirs in 
Katowice, Sosnowiec and Chorzów decreased by 
30%. Lots of these places were natural habitats 
for many groups of plants and animals.  

It is, however, possible to create new reservoirs - 
usually due to subsidence of land or as a result of 
intentional actions, but at the moment such 
increase in the number of subsidence reservoirs 
is small, because of the end-stage of mining 
activity.  
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