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Occurrence of ecological niches in areas of strongly
transformed landscapes exampled by D browa Górnicza
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Upper Silesian Industrial region (Górno ski Okr g Przemys owy) is situated almost in full on
Katowice Upland (341.13), which is a mezoregion of Cracow & Silesian Upland (341.1) stretching in
south of Poland (Kondracki, 1994). It is a fragment of monocline erected from carbon layers of early
Carboniferous with insertions of Mesozoic limestones, which are situated comparatively shallow.
Carbons exploited here are found under little overlay of postglacial formations and compositions and
quaternary alluvium, mostly sands (Klimaszewski, 1972).

Geologic formation of the area permits on exploitation of raw materials in form of carbon with
abyssal method. The exploitation of carbon on a large scale was followed by further branches of heavy
industry: energetic, metallurgies, machinery industry, etc. Continuous industrialization of the area
intensified in times of socialism lead utterly to degradation of environment. Stands of chimneys,
hummocked coke and metallurgic ashes, output shafts and after exploitation harms as dumps and
mining subsidences became a visiting card of USIR (GOP). Lately there joined them mountains of
garbage and polluted rivers. Devastated landscape.

In consciousnesses, not only of inhabitants of Poland but also of neighbouring countries, USIR
(GOP) is a place were natural elements of landscape are not permitted to exist. This is an industrial
desert without plants, animals, clean air and waters. This is not a place where one can live freely
breathing and looking at the clear sky.

Nevertheless it is possible. At the area of USIR (GOP), both of Upper Silesia and sko –
browskie Zag bie (Basin) there exists terrains where nature lives in its own rhythm. There are areas

where life is richer than in few forests. Those places are in significant number however they are a little
percentage of general surface of the area. Those often are little, large, forgotten recesses, in which there
are sites of rare species of plants and of animals.
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One of the cities in the Basin ( sko - D browskie
Zag bie) is D browa Górnicza. The city differs a bit than
others regarding appearance and character. Close to great
centres of heavy industry such as metallurgical works
„Huta Katowice", or numerous mines and housing estates
we can meet there large quantity of green grounds,
forests, meadows, etc In general there is 5 monumental
trees, 3 ecological uses, 1 monument of nature in the
shape of well-head area, 1 nature and landscape park, and
set of landscape parks. Summing up there are 10 legally
protected natural objects. Moreover there are yet several
fragments of not changed landscape typical for Silesian
Upland. Among others they include the area of morass
and peat swamps situated in the valley of Trzebyczka
river where natural vegetation, the environment for many
rare not only in the region but also in Poland animals is
preserved. This fragment of the town – Antoni w
belongs, considering its natural environment, to very
valuable areas in the scale of the whole region. Scientific
documentation of Antoni w swamps done by research
workers of Silesian University is a base to create a nature
reserve over there. However the most important feature of
the area described above for which there is planned the
natural reserve, is the presence of unique vegetations.
Either flora of vascular plants or brioflora is represented
by a great number of species that include some protected,
rare species. Vegetation of the area includes mostly of low
and temporary peat swamps, pine forests, meadow and
complexes of riverine forests. The very important role
performs: moss (Bryophytes) forming strongly developed
mossy layers of higher plant communities being often
their dominating prevailing element.

Flora of vascular plants on examined ground includes
352 species, of which 17 are protected. Beside them we
meet there species proposed for putting into the list of
protected species and also form so called. „the red list of
species dying out in Poland" (following: J drzejko,

arnowiec, W gierek 1993).

Protected species:

Full protection:
1. Chimaphila umbellata
2. Daphne mezereum
3. Drosera anglica
4. Drosera intermedia
5. Drosera X obovata
6. Drosera rotundifolia
7. Epipactis latifolia
8. Epipactis palustris
9. Liparis Loeselii
10. Listera ovata
11. Malaxis paludosa

12. Orchis latifolia
13. Orchis maculata

Particular protection:
1. Centaurium umbellatum
2. Frangula alnus
3. Ledum palustre
4. Viburnum opulus

There occur 9 species of liverish chaps, 74 species, 4
phylum and 1 form of mosses. 9 % of those list there are
species dying out in Poland, and 61 % are dying out on
Silesian Upland. The flora of Bryophyta is most
threatened group of plants of this area but also the most
important group considering their value for bioindicator
plants. Occurrence of those plants in the environment
points to almost natural preserved condition on the area
that had been significantly modified. Among them we can
find a very interesting group of postglacial mosses.

The threaten species:

Liverish chaps:
1. Cladopodiella fluitans
2. Drepanocladus lycopodioides

Mosses:
1. Hylodium blendowii
2. Hypnum pratense
3. Sphagnum molle
4. Tomenthypnum nitens

Species threaten and the dying out in Poland:

1. Calliergon trifarium
2. Leptodictyum kochii

Postglacial mosses:

1. Calliergon trifarium
2. Drepanocladus lycopodioides
3. Helodium blendowii
4. Hypnum pratense
5. Tomenthypnum nitens

These are plants connected with seats of high level of
water dominating over mesophile and xerophyte species
there. The flora is of not forest character what can be
proved by supremacy of meadow and peatbog species and
communities over others; there had been found 17
complexes and 4 plant communities of vascular
vegetation. Most of them include very often a rich
admixture of Bryophyta. A very special attention should
be paid for following clusters of vegetation:



 “ ” 5

1. Rhynchosporetum albae
2. Eriophoro angustifolii – Sphagnetum recurvi
3. Utricularia vulgaris – Heleocharis acicularis
4. Caricetum davallianae
5. Menyanthes trifoliate – Comarum palustre
6. Vaccinio uliginosi – Pinetum
7. Betuletum palustris

The planned natural reserve is to be a shelter for
protected species of animals. The most important groups
are beetles (Carabus) and also bumblebees (Bombus).
There were found there a very rare butterflies (Papilio
machaon).  Vertebrates  (Vertebrata) are also represented
by protected species. The hematothermal ones are
represented by a group of birds in highest numerosity,
especially Gallinago gallinago. One can meet there
several of protected species of mammalians: Mustela
nivalis, Erinaceus europeus, Talpa europea, Meles meles.

The area is a very unique ecological niche of dying
out species in scale of the whole region. Its value is the
bigger when considering its adjustment to very difficult
conditions of environment. Continuous pollution of air,
waste material of industry and hydrological relations a
subject to frequent, unprofitable changes influence
negatively not only the whole Silesia and Basin.

Such ecological niches often come into being near
big industrial plants meaning there, where nobody would
expect them. There comes out a question: is it well that
those wild shelters are localised right over there? From
certain reasons the answer is: yes. Natural ecosystems
have the ability of filtering impurities of industrial and
anthropogenic origin what makes their existence
indispensable. On the other hand, continuously changing
conditions that once could have influenced the natural
ecosystems profitably may, under impact of
transformations connected with industrial activity,
surrender to change on less profitable, and even
destructive for nature. Therefore it would be profitable to
undertake ventures aiming to save the last chance of
rebuilding of the natural environment in USIR (GOP) and
on the whole Silesian Upland before it is completely
destructed.

LITERATURE:
1. arnowiec J., J drzejko K., W gierek P., 1993: Dokumentacja

dla projektowanego rezerwatu przyrody „Bagna” w D browie
Górniczej – Antoniowie, Fundacja dla Uniwersytetu skiego,
Katowice,

2. Jankowski A.T.,1998: Antropogeniczne uwarunkowania obiegu
wody terenie Górno skiego Zag bia W glowego, [w:]
Hydrologia u progu XXI wieku, red. Magnuszewski A.,
Soczy ska U., Komisja Hydrologii PTG, Warszawa,

3. Celi ski F., Wika S.,1992: Zagro enia ywych zasobów
przyrody województwa katowickiego, Fundacja Ekologiczna
„Silesia”, tom V, Katowice,

4. Czylok A., Celi ski F., Kubajak A.,1996: Przewodnik
przyrodniczy po D browie Górniczej, Wydawnictwo „Planta”,

browa Górnicza,
5. Klimaszewski M., 1972: Geomorfologia og lna, PWN,

Warszawa,
6. Kondracki J., 1994: Regiony fizycznogeograficzne Polski, PWN,

Warszawa.

Sylwia Je manowska, Robert Machowski
Faculty of Earth Science, University of Silesia, Sosnowiec,
Poland

 504.4 (438)

Hydrological  characteristics
and changes in water quality in
catchment area of the river

odnica
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Location
Due to the physic-geographic division by J.

Kondracki (1994) the catchment area of the river
odnica is a part of two mesoregions: Katowice Upland

(Wy yna Katowicka) (341.13) and Racibórz Valley
(Kotlina Raciborska) (318.59). The southernmost part of
Silesian Plain (Nizina ska) is Racibórz Valley (Kotlina
Raciborska), which spreads far into the valleys of the
rivers K odnica, Bierawka and Ruda.

Within the area of Upper-Silesian Coal Basin
(Górno skie Zag bie W glowe), coal-mining, heavy
industry and urbanisation have been developed so
intensively, that forms of terrain, water conditions, soils
and flora have been entirely transformed.

Borders of the catchment area of K odnica are
watersheds of 2nd order, and partly a watershed of 1st order
in the east, but the water parting of 1st order is unclear in
the terrain, as it crosses the highly urbanised area.

Sylwia Je manowska Robert Machowski
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Characteristic flows
The characteristics of flows in the catchment area of

the river K odnica have been performed basing on
measurement data of the Institute of Meteorology and
Water Management (IMGW) in three hydrometric
profiles: Lenartowice, Gliwice, K odnica on the river

odnica (fig. 1). Analysis of characteristic flows in the
many-year period between 1961 and 1990 has been
carried out in the chapter.

Average summer precipitation in the analysed
catchment area amount to 400-450 mm/year, while
average winter precipitation is 200-300 mm/year. The
level of precipitation is not reflected in minimal and
average flows in analysed water gauge profiles. Average
summer flows are lower than average yearly flow in all
analysed profiles in spite of bigger precipitation in that
period. On the other hand, average monthly flows exceed
the value of yearly flow in a period when average total
precipitation is the lowest, i.e. in February and March.

Changes in water quality
Amongst the most visible yet very

disadvantageous aspects of man’s impacts
on hydrosphere, there are changes in water
quality. Industry, urban economy and
agriculture drain off specific substances to
waters; presence of these substances
results in restrictions in possibilities to use
the waters (Absalon, 1998). In order to
compare changes in water quality, six
measurement profiles situated in key sites
of the catchment area have been chosen,
for which the most complete and
comparable data is available (table 1).

It is not easy to discover simple
relations while analysing given changes in
water quality in the catchment area of

odnica in the analysed five-year period.
Using the defined class of purity can be
con fusing, as more and more
contamination indicators were introduced
in subsequent years. Thus, the only
method is analysis of changes in particular
contamination indicators.

A synthetic indicator of organic
impurity and some inorganic impurities is
a value of five-day biochemical need for
oxygen (BZT5). Analogous changes of
that indicator can be observed in the
catchment area of K odnica during the
research. The highest values of BZT5 are
up river. Alongside the downstream of the
river, rapid decrease in the value of the
indicator can be observed. One of the
reasons  for  that  is  the  fact  that  waters  of

odnica mix with waters of the reservoir
Dzier no Du e, where they are purified.

Of the group of biogenic substances,
the only indicator that could be used in
comparative analysis was ammonium
nitrogen. Nitrogen compounds can be

Fig. 1. Characteristic discharges in the water gauge stations studied in the period 1961-1990
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either of natural or anthropogenic origin – municipal
sewage, industrial wastes, inflows from agricultural areas
(Burhard, Here niak-Ciotowa, Kaca, 1990). In the upper
current of the river K odnica high concentration of
ammonium nitrogen can be observed, which results from
inflow of municipal sewage from industrialised and
urbanised regions. Such high concentration remains to the
point where waters of K odnica flow into the reservoir
Dzier no Du e, where concentration of ammonium
nitrogen is significantly thinned down. Inflows from
agricultural areas contribute additionally to the
concentration of ammonium nitrogen in waters of

odnica behind the reservoir Dzier no Du e.
Mineral substances are represented by chlorides and

sulphates. In the analysed period 1994-1998, no regularity
can be found concerning level of concentration of these
substances in surface waters of the catchment area of

odnica. This concentration remains at approximately
the same level, which is relatively high. An analogy in
variability of concentrations of chlorides and sulphates
can be seen in quality analysis of waters of K odnica. Its
spring waters have the lowest concentration of both

chlorides and sulphates. Rapid growth of concentration of
chlorides occurs at 69.5 km from the springs, which is
related to waters of tributaries draining areas of mining
exploitation. Gradual decrease of chloride concentration
can be observed from this point to the place where

odnica flows into Odra. Sulphate concentration
distributes in similar way; it rises to the place where

odnica flows into the reservoir Dzier no Du e.
Decrease in abundance of sulphates is recorded in
subsequent profiles. A load of salts included in coal-mine
waters, which are main source of these substances is also
very important as far as quality of water is concerned.

As to suspended matter carried by waters of the river,
the place where K odnica flows into the reservoir
Dzier no Du e, stands out plainly. This is the point of the
highest concentration of suspended matter throughout the
whole river. It probably comes from coal processing
factories (sorting and washing plants) that carry out the
load of suspended matter directly to the river in many
cases. In the remaining profiles abundance of suspended
matter that is transported depends on both natural and
anthropogenic conditions and that is why it is difficult to

Tabele 1. Water quality in the selected profiles of K odnica catchment

River
 [km]

Control point Year Contamination indicator  [mg • dm-3] Class of purity
BZT5 Ammonium

Nitrogen
Chlorides Sulphates Suspended

matter
1 2 3 4 5  6 7 8 9

odnica
75,3

In Bryn w 1994
1995
1996
1997
1998

64,137
54,433
26,842
33,442
37,808

11,047
9,846
6,411
7,488
8,198

304,042
63,708
66,875
53,167
177,375

90,458
84,875
78,167
80,292
93,083

86,125
43,500
61,708
43,375
47,208

Not classified

odnica
69,5

Above Jamna 1994
1995
1996
1997
1998

19,196
16,104
19,958
9,800
9,417

7,865
8,785
9,163
5,914
3,161

1727
3882
1945
1305
1618

245,375
335,833
276,833
206,167
255,750

26,417
25,042
76,375
21,917
20,833

Not classified

odnica
38,6

Inlet into the
reservoir Dzierzno
Du e

1994
1995
1996
1997
1998

25,621
30,638
26,079
23,433
28,637

9,536
9,624
9,027
8,097
7,640

1221
1338
1132
1201
1402

413,125
474,625
408,708
493,708
517,083

293,750
54,125
166,125
407,833
1533

Not classified

odnica
32,0

The reservoir
Dzierzno Du e –
outlet into K odnica

1994
1995
1996
1997
1998

5,974
5,879
5,065
3,783
3,309

10,143
8,470
9,100
8,862
7,667

938,696
1215
1071
1025
1662

403,957
364,083
395,364
407,042
448,783

3,609
7,250
10,957
17,292
18,783

Not classified

odnica
19,6

The mouth, Ujazd 1994
1995
1996
1997
1998

5,650
6,087
4,475
4,263
4,588

3,733
4,465
6,246
6,408
4,329

633,333
801,125
798,583
870,167
746,708

258,458
265,333
309,348
340,500
322,792

3,958
14,250
11,042
20,083
23,792

Not classified

Source: Mean values calculated from archival data of OBiK  in Katowice.
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define regularities concerning courses of changes of its
concentration in water.

Conclusions
Human activities are an important factor modifying

magnitude, system and quality of river outflow in the
catchment area of K odnica. Close correlation between
the course of industrial processes within the catchment
area and level of transformation of water conditions can
be observed.

A clear aspect of anthropogenic changes in river
outflow in the catchment area of the river K odnica is
poor quality of surface waters. The river K odnica is
highly contaminated. It carries waters that are out of any
class of purity over its length. Main impurities that cause
such poor quality of waters in this river are: biogenic
substances, mineral substances (represented by chlorides
and sulphates coming from coal-mine waters drained to

odnica and its tributaries) and heavy metal (like lead).
The source of contamination of waters in K odnica are
loads of municipal sewage and industrial wastes coming
from industrialised and urbanised areas of western part of
Katowice Upland (Wy yna Katowicka) (e.g. Katowice,
Zabrze, Bytom, Gliwice). Salted coal-mine waters are
very dangerous for environment. The process of
utilisation of such waters is complex and costly. Poor
quality of waters in the catchment area of K odnica
imposes considerations concerning chances of its
improvement. Quality of waters in the catchment area of

odnica could be improved by reducing amount of loads
of wastes drained to the river. Suggested operational rules
of the salted water drainage system would be propitious.
The system is based on catching particular loads with
collectors and transporting them outside the most
endangered area thus increasing efficiency of protecting
local water intakes. The system of hydrotechnical
protection would be based on (Absalon, 1993a): main
collectors of salted waters, terminals for each coal-mine
and retaining-dosing reservoirs. Other methods of salted
water utilisation, i.e. deep or shallow pressing from the
surface into the orogen, shallow pressing from
exploitation flats or desalinisation are not used or used on
small scale in Poland (Jankowski, 1997).
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Artificial water reservoirs in
Rawa catchment - qualitative
and quantitative changes
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Silesian Upland is a part of Silesian & Cracow’s
Upland (Kondracki, 1994). Within its precincts there is
separated a number of mesoregions with the most
transformed Katowice Upland. Long economic utilization
of components of geographical environment led to its
degradation. The most strongly transformed were surface
relieves and water relations.

The river basin of Rawa is situated in central part of
Katowice Upland in the depression of the erosion gutter
cut into Carboniferous rocks stuffed with Pleistocene
sediments coming from before Quaternary (Kara -
Brzozowska, 1960). The Rawa lies in the river basin of
the Vistula and is a water-race of IV order. The Rawa
flows  at  the  heights  of  285  m  over  sea  level  out  of  the
Marcin pond in Ruda ska. The area of the whole river
basin equals 89,8 km2 (Podzia  hydrologiczny Polski
1983). The length of watercourse is 19,4 km (Jankowski,
1987).

Robert Machowski

ukasz Obro lak
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The area of Upper Silesia is called an anthropogenic
lake district. The name is caused by the fact that there are
over 1000 water reservoirs of the joint surface of 4,310.4
ha and of capacities of 201,657,000 m3 on the area of
Upper Silesian Industrial Region (USIR) There fall 2.19
ha of water surface on each square kilometre of ground
surface. (Jankowski, 1995).

Anthropogenic water reservoirs in the river basin of
Rawa shall be divided on four main types (Jankowski,
1995; Czaja, 1995; Czaja, 1999):

I. Dam Reservoirs
Nowadays dam reservoirs do not perform significant

role. At the beginning of 19th century there were about ten
water mills (Topographisch militarischer..., 1809) and
small factories basing on water wheels on the Rawa and
its inflows. The greatest cascade on the Rawa was found
near Bogucice, where existed the great ironworks called.

ot Bogucicki (Boguce’s Hammer) (Czaja, 1995). Use
of steam engines, worsening of sanitary state of
watercourses and deterioration of hydrotechnical devices
(dykes, weirs) in result of mining damage caused
disappearance of dam reservoirs (Czaja, 1999).

II. Reservoirs in subsidence basins and sinks
Anthropogenic reservoirs formed in subsidence

basins and sinks are highly labile (Jankowski, 1987). The
genesis of these reservoirs is connected with exploitation
of deposits of hard coal, in result of which rock mass was
violated. Gradual lowering of ceiling of exploited layer
leads to depression of ground. As a result of the process
there occurred subsidence basins and sinks. Created
depressions are filled with waters of underflow or of
superficial origin (Czaja, 1995).

III. After Exploitation Reservoirs
Reservoirs in excavations were formed as a result of

opencast exploitation of raw materials. In the river basin
of Rawa there were
exploited with opencast
method mostly: hard coal,
iron and sand ores, clays,
limestones and dolomites
(Czaja, 1995). Reservoirs
described were formed in
the beginning of 20th

century and since fifties they
are the most numerous
group in number and surface
(Czaja, 1995).

IV. Industrial Reservoirs
Industrial reservoirs have small surfaces but are a

numerous group. They have been performing significant
role from the beginning 20th century (Jankowski, 1996),
all connected with industrial plants reservoirs like pit
water basins, stower basins, washery effluents, fire
protection basins, basins at sewage treatment plants etc
are called industrial reservoirs

Water reservoirs are subject of transformations in
result of economic performance of human. This appears
in the shape of forming and decaying of reservoirs and
also in the change of their surface and shape. As the
evidence it may be taken the fact that their number
increased (from 7th to 12th) and also their surface increased
(from 13.36 ha to 30.56 ha) in no longer period than 35
years in the valley of Le ny Potok (Obro lak, 1999). It
was caused by sedimentation resulting from exploitation
of hard coal deposits.

Together with transformations of surface and shape
of reservoirs there changes quality of their of waters.
Many of the reservoirs in the river basin of Rawa are
receivers of industrial and communal liquid wastes and
strongly polluted fall waters (Jankowski, 1995). Pollution
of reservoir waters occurs when the content of basic ions
exceeds standards (Mielniczuk, Obro lak, 1996).

Investigated waters of reservoirs shall be divided in
three groups in respect of their hydrochemical
composition:

Waters of type magnesium – calcium – sulfate –
bicarbonate (Dynowski, Go dy , 1973) characterized
with small conductivity (482 - 641 µS / cm) having
included sulfate or chlorine ions proving the
anthropogenic influence on transformation of water
relations;

The second type is typical for chemical composition
characteristic for natural waters (calcium – bicarbonate
or calcium – magnesium bicarbonate) (Dynowski,
Go dy , 1973);

Chemical composition of the rest of waters gives proves
for pollution from mining waters (high content of
chlorine sulfate and sodium ions) electrolytic
conductivity of waters in these reservoirs attains
considerable values exceeding many times those given
by J. Dojlido (1995) for natural waters, and many times
greater than in natural waters content of chlorides,
sulphates, sodium, calcium and magnet proofs pollution
was caused by industrial sewages, mostly mining waters
(Mielniczuk, Obro lak, 1996).

The area of Upper Silesia is called an anthropogenic
lake district. The name is caused by the fact that there are
over 1000 water reservoirs of the joint surface of 4,310.4Grzegorz Patacz
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ha and of capacities of 201,657,000 m3 on the area of
USIR. There fall 2.19 ha of water surface on each square
kilometre of ground surface. (Jankowski, 1995).

Water reservoirs in the river basin of Rawa are of
very labile character. Surfaces and shapes of artificial
water reservoirs surrender to changes very quickly. When
in 18th and 19th centuries dam reservoirs performed the
greatest role in the river basins; from the beginning of 20th

century so that from the moment of intensifications of
anthropogenic transformations of environment, resulting
from development of coal mining and progressive
industrializations in the region, there have begun to
dominate after exploitation reservoirs, and later industrial
reservoirs and formed in subsidence basins and sinks.
Anthropogenization of natural environment led to
transformation of water relations. The quantity and quality
of reservoirs have been changed. Most of reservoirs have
waters under standards. It has been caused by intensive
utilization of geographical environment. Increase of
industrial production increasing output of hard coal
increased pollutions. There lacked closed technologies
and insufficient sewage treatment brought up strong
degradation of superficial waters, being a phenomenon in
the scale of Europe and the world. Those reason caused
the formation of anthropogenic lake district in the river
basin of Rawa, where man influenced not only the genesis
of reservoirs but also chemical composition of theirs.
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Influence of  antropogenic
transformation on runoff of
Rawa river

,

, 
.

The Rawa is a river with one of the most transformed
hydrological systems in Poland. In result of mining
exploitation its sources near Chebzie disappeared. There
was placed concrete in considerable parts of its riverbed
and even covered (Jankowski, 1995). Sewages from
numerous service and industrial plants are carried away to
the river. Moreover the Rawa is being polluted with
municipal sewages from water supply and sewarage
plants from Katowice, Chorz w, wi toch owice and
Ruda ska (Obro lak, 1999). The most urbanized area,
the Rawa flows through - the downtown of Katowice –
there is a subject of ground sedimentation ( miel, 1996).
All these factors decide about the transformation of river
flow in degree not comparative to other regions of the
country.

In 1962 Le -Rogo  wrote: „... the Rawa on its whole
length is a receiver of sewages from 12 mines, 6

ukasz Obro lak Agnieszka Rakowska
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steelworks, 3 zinc works, 4 coking plants and 24 other
industrial factories. Moreover the Rawa carries out liquid
wastes  from 6  of  the  biggest  cities  of  Silesia."  J.  Punzet
estimates that the volume of water taken in Maczki at the
beginning of fifties and directed to the river basin of Rawa
equalled 61 %, and in the case of water intake in Koz owa
Góra 50% (following Jankowski, 1995). Already in 1910
the natural power supply of Rawy delivered only just 41
% of waters flowing within the riverbed (tab. 1).

According to data of Regional Board for Water
Management in Katowice in 1995 44,346,801 m3 of

liquid  wastes  (table  2)  were  carried  away  to  the  Rawa.
There was carried out 1,214,761 m3 of wastes to the main
inflow of the Nowobytomka. Such a great volume of
wastes carried out comes from 6 mines, 5 steelworks and
of numerous industrial and service plants (chemical
plants, factories producing mining equipment,
transportation enterprises,...). Water supply and sewarage
plants from Katowice, Chorzów, and Ruda ska (table
2) carried wastes away to the Rawa (Obro lak, 1999). But
water consumption from the Rawa are extremely low in
comparison to intakes (table 2), the greatest volume of
water consumed in the river basin have mining waters
(18,406,968 m3 annually).

In production there are consumed waters from the
river basin of Rawa. From superficial intakes there came
1,326,638 m3 of water used in production in 1995 (table
3). Completely small quantities are from underground
intakes. Comparing water intakes from the river basin in
1995 in capacity of 1,358,256 m3 with sewage delivery
(46,132,562 m3) there must be raised a motion that water
economy provided by man in the river basin of Rawa
caused entire transformation of water relations.

Outflow component Outflow volume
in m3/s

Percentage

Natural supply
Municipal wastes supply
Industrial wastes supply

0,80
0,25
0,90

41
13
46

Total: 1,95 100

Table. 1. The volume and participation in percentage of
individual components at the whole outflow of the Rawa at the
outlet profile to Brynica in 1910 (accord. Die

Name of plant Sewages volume in 1995 in m3

Fabryka Sprz tu i maszyn Górniczych Fasing (Factory) 26445
Huta Baildon (Steelworks) 347615
Huta Batory SA (Steelworks) 584000
Huta Ferrum (Steelworks) 187000
Huta Florian (Steelworks) 2045825
Huta Metali Nie elaznych Szopienice (Steelworks) 1262900
KWK Kleofas (Coal Mine) 5329260
KWK Mys owice(Coal Mine) 742166
KWK Pok j(Coal Mine) 688901
KWK Polska(Coal Mine) 2045308
KWK Wieczorek(Coal Mine) 21900
KWK Wujek(Coal Mine) 1452000
PKP Oddz. Budynk w Katowice (Railway) 384000
Przedsi biorstwo Chemii Gospodarczej PRODRYN, Zak ad Izoterma Chorzów (Chemical Factory) 4494
PKM Katowice (Transportation) 55000
Przedsi biorstwo Wodoci gów i Kanalizacji Sp. z o. o. Ruda ska (Municipal) 999000
Rejonowe Przedsi biorstwo Wodoci gów i Kanalizacji Katowice (Municipal) 16218287
Rejonowe Przedsi biorstwo Wodoci gów i Kanalizacji Chorzów (Municipal) 13913814
Zak ady Chemiczne Hajduki SA Chorzów (Chemical Plant) 184660
Zak ady Metalurgiczne SILESIA wi toch owice, Zak ad Lipiny (Metallurgy Plant) 77474
Zak ad Urz dze  Technicznych Zgoda SA wi toch owice (Factory) 92000

Table 2. Sewages delivery in 1995 r in the river basin of Rawa (according to Obro lak, 1999)

Consumption of
superficial waters m3 a

year

Consumption of
underground waters m3 a

year

Consumption of mining
waters m3 a year

Sewage delivery m3 a year

Potok Le ny 589670 571000
Nowobytomka 475960 525600 1214761
Rawa 261008 31618 17881368 44346801

Table 3. Total volume of deliveries and consumption according to basins (accord.: Obro lak, 1999)
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Huge quantities of sewages many times exceeding
water consumption influence on enlargement of water
flow in the river {Fig. 1). Constant growth of the Rawa’s
flows did not go steady. After A. T. Jankowski (1988)
between 1954-1960 influence of anthropogenic factors
was no so strong like later on. Significant growth (171 %)
of flows in 1975-1980 in comparison with 1954-1960
certifies the influence of anthropogenic factors on
transformation of river outflows (Jankowski, 1988).
Increase of the Rawa flows caused by the participation of
strange waters in outflow equals 7.01. Simultaneously
there appears increase of outflow caused by natural
meteorological factor, which equals 1.32 (Jankowski,
1995). Taking both factors under comparing we come to a
motion that anthropopression is the main reason of
transformation of outflow on the area investigated.

The greatest increase of flows was observed in
seventies and eighties. Such a course covered with a
period of investment on Upper Silesia and with increase
of industrial production. Since 1989 we were observing
decrease of flows. The fact must be considered in the light

of economic transformations having been performed since
1989. In resultant of transformation of social structures
the production in Poland decreased what was followed by
decrease of wastes carried out to the river and its flows
(Obro lak, 1999).

Subsidence basins are formed as a result of
exploitation of hard coal layers. The greatest in the river
basin of Rawa subsidence depression is formed in the
Katowice Downtown. This is the region where
exploitation is performed by coalmines „Kleofas" and
„Katowice" (the second one since 1961). The effect of
overlaying of current and previous exploitation phases
will be formation of depression of maximum depth of 3.2
m and length of 2 km (Raport..., 1993). There is observed
the formation of floodwaters in the region described as a
result of settlement (Katowice, streets: Miarki and
Bogucicka) the same reason may lead to damage of
riverbed casing. (Czaja, 1988). Concrete or rock casing
breaks in result of settlements and water infiltrates from
the bed into ground. There is observed flow decrease in
the section between streets: Miarki and Obro ców

y = 0,003x + 1,935
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Figure 1. the average monthly flow of the Rawa and trend of flows in the station in Katowice Szopienice in 1954-1991
(according to: Obro lak, 1999)
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Figure 2. The Rawa flows in profiles No 6 (Katowice, Miarki street) and No 7 (Katowice, Obro ców Westerplatte street) in period from XII 1997
to XI 1998 (according to: Obro lak, 1999).
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Westerplatte in Katowice {Fig. 2), what can be an effect
of water run away from the riverbed or irregular sewages
delivery. The most probable is coexistence of both factors.

Long lasting human activity in Upper Silesian
Industrial Region caused transformations of water
relations. Modifications forced by anthropopression
contributed directly and indirectly to transformations of
river outflow. To direct factors forming outflow there
shall be included the water – sewage management of
industrial factories, municipal management (water intake
and delivery) underground water delivery, water overflow
and building of the area connected with canalisation nets
(Jankowski, 1987). Indirect factors influencing outflow
are hydrotechnical works mainly river engineering and
depression engineering (Jankowski, 1987).
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Reasons for qualitative and
quantitative changes in outflows
in the catchment area of the
river Ruda
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The river Ruda is the biggest right-bank tributary of
the upper part of Oder (Odra) (Jankowski A. T., 1994).
Borders of its catchment area are marked by watersheds
of 1st or 2nd order, which are merely clear and run through
heights of the terrain. Catchment areas of its tributaries are
bordered by watersheds of 3rd order (Mapa
hydrograficzna 1:50 000...; 1987, 1988). The
characteristic feature of the right-bank part of the
catchment area of Ruda is big afforestation amounting to
over 50% of total area in some regions (e.g. Ku nia
Raciborska) (Dulias R., Hibszer A., 1996). The left-bank
part of the catchment area has been subject to
transformations resulting from anthropogenic factors
since 19th century. These transformations, however, have
been particularly noticeable since 70s of the previous
century, which results from more intense development of
the Rybnik Coal Basin (Rybnicki Okr g W glowy), an
industrial centre covering mainly southern and eastern
regions of the catchment area, during that time (Madeksza
A., 1999). Transformations of particular components of
the environment, that occurred, have led to noticeable
changes in:

sculpture of the earth’s surface (waste-dumps, collapse
synclines),

Agnieszka RakowskaAnna Madeksza
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hydrographic conditions (deformations of streams,
debasement of class of purity),

pollution of atmospheric air (excess concentrations of
substances in air, e.g. dust, sulphur, carbon dioxide)
(Jankowski A. T., 1986),

transformation of flora (growth of halophilic and ruderal
flora) (Absalon D., 1998),

deterioration of natural resources,

reduced environmental productivity,

elements of environment lacking regenerative abilities,

degradation of aesthetic qualities ( muda S., 1973),
However, the essential impact on transformation of

elements shaping quantitative and qualitative changes in
outflows in the catchment area of the river Ruda comes
from:

transformations of earth’s surface,

transformations of riverbeds,

anthropogenic water reservoirs,

water shifts,

coal-mine waters (Absalon D., 1998).

Excavations and dumps are main examples of
anthropogenic transformations of the surface of the terrain
in the catchment area of Ruda. The biggest excavations in
this region are: an excavation in ory-Rój, which is used
for storing mining wastes (recultivated) and an excavation
in a sand-pit in Szczejkowice. Dumps are located within
the areas of Chwa owice, Boguszowice and Popielowo
(southern districts of Rybnik) and Rydu towy. Their
localisation results in contamination of underground
waters and disturbances in water conditions (Mapa
sozologiczna..., 1995a & b).

In the southern part of the catchment area, there are
continuous and discontinuous deformations of the terrain
caused by exploitation activities of coal-mines in the
ROW region. The processes related to the exploitation
result in collapsing of the terrain and, subsequently, in:

creating collapse synclines,

flooding the terrain,

deterioration of elements of the hydrographic network.
muda S., 1973; Jankowski A. T., 1986).

The outside-industry factor contributing to the
transformations of the earth’s surface is agricultural
activities. Hillsides that are composed of poorly
penetrable formations are subject to the process of intense
mechanical denudation (Absalon D., 1998).

Another important element which is essential for the
quality and quantity of outflows from the catchment area
of the river Ruda is transformations of riverbeds resulting
from flood-control and putting up hydrotechnical
structures upon them. Artificial channels, which influence
on the course of fluvial processes, have been built on a
significant part of Ruda and its tributaries. On the other
hand, collapses of the terrain within the riverbeds result in
specific overflows, which increases the danger of
anthropogenic-type flood within the catchment area of
tributaries of the river Ruda.

An integral part of the catchment area of Ruda, which
determines the quality and quantity of outflows, is water
reservoirs that are mainly of anthropogenic origin. They
are connected with human economic activities that have
been carried out it that region since old times (13th-14th

century).  They initially served as fishponds (fishpond
agglomerates in the catchment area of Potok Woszczycki
and Sumina). With the industrial development in this
region (until the early part of 19th century), they were used
as sources of energy (Paruszowiec).  The importance of
the fishponds as sources of energy, however, diminished
in the course of time, as coal was used (Kocel K., 1997).
They are used in the industry now, for fish-cultures, and,
additionally, they also serve the purpose of recreation.

Running towards the south-west, in the middle part
of its stream, Ruda flows into Rybnik Reservoir (Zbiornik
Rybnicki), which plays an important role in shaping the
outflow of the river. Its waters are used in technological
processes of Rybnik Power Plant (Elektrownia Rybnik)
(chilling the machines). It was created in 1971 by
damming up waters of the river. Apart from the purposes
mentioned above, it also serves the purposes of fire-
prevention and recreation (Jankowski A. T., Kuczera A.,
1992).

Apart from Ruda, two streams flow into the
reservoir: right-side Grabownia and left-side Gzel. These
are tributaries of two side bays (Jankowski A. T., Kuczera
A., 1992).

In order to prevent contamination of the reservoir
with waters of the river Nacyna, which is the biggest left-
bank tributary of Ruda, a pipeline was built which carries
its waters behind the front dam in Stodo y (Jankowski A.
T., 1986). That river initially flowed into Ruda in
Orzepowice. Building a closed piping system was
supposed to protect the chilling machines of the Power
Plant from its impurities (Jankowski A. T., 1994) (i.e.
salinised mining waters and municipal sewage coming
from the part of the catchment area that underwent the
biggest anthropogenic transformations (Absalon D.,
1998)). Unfortunately, the capacity of the pumps is too
low and, therefore, they are not able to prevent periodical
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overflows of impurities from Nacyna to the reservoir,
when flows are higher than average (Jankowski A. T.,
Kuczera A., 1992).

Another element that has an impact on quantitative
and qualitative transformation of the outflow of the river
Ruda is water shifts. Insufficient local water reserves for
municipal and industrial purposes are supported by shifts
of potable water from the water-main of Upper-Silesian
Water Supplier (Górno skie Przedsi biorstwo Wodne)
as well as from the retarding reservoirs in Miko ów
(swelled by waters from Gocza kowice Lake (Jezioro
Gocza kowickie), Czaniec Lake (Jezioro Czaniec) on the
river So a and Dzie kowice Reservoir (Zbiornik
Dzie kowice) swelled by waters shifted from So a and
Skawa). Shifts from the catchment area of the river
Vistula (Wis a) amount to 0.90 m3 •  s-1 (Absalon D.
1998).

Apart from the shifts from the catchment area of the
river Vistula (Wis a), local water-supply systems are
operated: in the city of Ku nia Raciborska, in the
commune of Ku nia Raciborska, Gaszowice and N dza.
Additionally, ka Reservoir (Zbiornik ka) plays an
important role; it is situated on the river Pszczynka and
supplies water for industrial companies of ROW (31,000
m3 x day –1). In spite of measures that have been taken and
plans concerning building a surface reservoir in Lyski on
the river Sumina and in Gotartowice, an increasing
shortage of water is forecast in the catchment area of
Ruda.

After use, these waters come directly to Ruda and its
tributaries through the ‘system’ of drainage, reservoirs
and sometimes through uncontrolled throws. (Absalon D.,
1998).

One more element, which is an important determiner
of quality of the outflows from the catchment area of
Ruda, is throws of mining waters. The area overlaps 10
mining fields of coal-mines, like Chwa owice, Rymer,
Jankowice, Krupi ski, Rydu towy or ory. Pit waters are
carried away to Ruda mainly through the river Nacyna
which flows across the oldest and thus the most urbanised
regions of the ROW (Absalon D., 1998).

Carrying enormous amounts of highly salinised pit
waters directly to the surface river system results in:

increasing actual river outflow,

changes in chemical qualities of waters (increase in e.g.
chloride and sulphate concentration) and, consequently,
deterioration of their purity. (Jankowski A. T., 1986).

Inflow of pit waters into the river Ruda was 0.129
m3 • s-1 in 1994, which was 6.7% of the average flow rate

of Ruda in the profile of Ruda Kozielska, and as much as
19.3% in case of the river Nacyna in the profile of
Rybnik. The most important role in that case is played by
contamination with chloride and sulphate solutions, with
waters thrown directly into Ruda including much less
chlorides in relation to sulphates. It is contrary in case of
waters carried away through the collecting pipes. Mining
waters which carry big load of impurities are partly
carried away outside the regions that are subject to local
protection (e.g. Olza Collector (Kolektor Olza) dating in
1976 carries away 9 mln m3 saline waters every year).
Salinisation of waters may be decreased in the course of
time through expulsion from buried saline waters by
meteoric waters and mixing of both types of waters
(Absalon D., 1998).

In his thesis „Anthropogenic transformations of river
outflows in the catchment area of the river Ruda”,
Absalon claimed that the total outflow from the catchment
area of Ruda must have been modified by anthropogenic
factors in 70s and 80s of the previous century. Rapid
economic development that took place at that time
resulted indirectly in changes in stream conditions of
Ruda, i.e. disturbances in seasonal course. The influence
was equally important yet less intense in 90s because of
the economic transformations in Poland, which was
related to restrictions in production and exploitation in
big, unprofitable industrial plants, including coal-mines.
However, restrictions in exploitation are not enough to
decrease the pollution level of Ruda and its tributaries.
Waters flowing along the length of Ruda are out-class
waters, which is caused by mineral substances (chlorides
and sulphates), heavy metals (e.g. lead) as well as
bacteriologic impurities and biological substances
(nitrates and phosphates).
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Anthropogenic Water Reservoirs
and their protection in the
Upper-Silesian region

Introduction
The region of Upper Silesia (Górny sk) is situated

in the south of Poland and covers Silesian Upland
(Wy yna ska) and parts of Racibórz and O wi cim
Basins (Kotlina Raciborska and Kotlina O wi cimska)
(Kondracki, 1998). An extreme concentration of water
reservoirs, almost entirely of anthropogenic origin, makes
it comparable to areas of the highest agglomeration of
lakes, i.e. lake districts. Density of lake distribution in
Pomeranian Lake District (Pojezierze Pomorskie), for
example, is 0.83 statistical lake per square kilometre
(Choi ski, 1996), while it is as much as 1.13 statistical
lake per km2 in Upper-Silesian Industrial Region
(Górno ski Okr g Przemys owy) (GOP) – the
economically best-developed part of the province
(Rz ta a, 1998). The reservoirs resemble lakes
characteristic for late-glacial areas, what differentiates
them from the latter, however is their great variability of
occurrence in place and time. (Jankowski, 1995; Rz ta a,

1998). It might seem that such a concentration of ‘lakes’
results in big environmental differentiation of the region
and possibilities of rest and recreation for the inhabitants
of the agglomeration. Actually, it is quite contrary. Water
concentrating in collapse ponds is usually highly
contaminated by a number of chemical substances
coming from industrial wastes, municipal sewage,
groundwater flows or dry and wet precipitation of
atmospheric contamination (Kosterski, 1974).
Nevertheless, there are some man-made reservoirs of high
landscape or environmental quality in the Upper-Silesian
(Górny sk) region. While valorising only D browa
Górnicza, Celi ski et al. (1996) listed over 50 species of
protected plants (there are 47 in Bia owie a National Park
(Bia owieski Park Narodowy)), many of which grow in
water-marsh, water-land and water environment. Some of
these reservoirs are protected by law, many of them are
subject to recultivation, others have special qualities but
are endangered by man. The aim of this paper is to
present a unique character as well as a need to protect
some of the anthropogenic water reservoirs.

Genesis of water reservoirs
In 1993, there were 1482 water reservoirs in the GOP

area; their total area was 1659.9 ha and capacity 35.58
million m3. Small reservoirs of areas less than 1 ha each
prevailed among them (81.2% of total number). They
constituted 19.5% of total area of the reservoirs and held
9.7% of water retained in that region (Rz ta a, 1998).
Number of those reservoirs changes constantly, which
results from their different origins and destinations.

A. T. Jankowski carried out a genesis-based
classification of the reservoirs in 1986. He differentiated
four types of them. First type is dam reservoirs (I), which
were used for economic purposes in mills, sawmills and
fishponds – they are now deteriorating to the large extend
or being liquidated. Another type (II) is reservoirs in
excavations which were created as a result of sand
exploitation. Reservoirs in depressions and collapse
synclines (III) result from ore exploitations and post-
exploitation underground hollows that are created. In that
case the surface of the area is deformed as the ground
caves in and sinks. This process currently covers as much
as 15.3% of the area of the former Katowice Province
(wojew dztwo katowickie) (Dwucet, Krajewski, Wach;
1992).

Excavations that have been created in that way are
filled with water coming from underground flows or near-
surface waters. The remaining reservoirs (IV), which are
related to man’s intentional activities and involved in
production cycle of industrial plants, are classified asGrzegorz HrymakEdyta Banicka
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artificial reservoirs; they include: sewage purification
plants, fire-ponds and settling tanks for pit, washing,
industrial, filling or chilling waters.

Methods of protection of anthropogenic reservoirs
The aims of protecting anthropogenic reservoirs

include maintaining ecological processes and stability of
ecosystems, preserving variability of species, securing
constant existence of species and ecosystems and
restitution of natural resources and elements. These aims
are executed in Poland through:

1. creating national parks (with an area of at least 1,000
ha, excluding human interference);

2. giving the status of a natural monument reservation to
specified regions: strict (no human interference) or
partial;

3. creating landscape parks (with restrictions regarding
business activities);

4. marking areas of protected landscapes (which protects
various types of ecosystems, e.g. lake-meadow);

5. reinforcement of species protection of plants and
animals;

6. reinforcement of individual protection as a result of
giving a place or an object a status of: monument of
nature, record-piling post, ecological ground or nature-
landscape complex.

There are no national parks in the region of Upper
Silesia (Górny sk), as it lacks natural ecosystems of
that big area. However, there are two landscape parks
there; one of them, which came into existence in 1993 and
is called ‘Cistercian Landscape Architecture of Rudy
Wielkie’ („Cysterskie Kompozycje Krajobrazowe Rud
Wielkich”), covers the area between the valleys of two
longest Polish rivers: Oder (Odra) and Vistula (Wis a) and
a number of artificial reservoirs, including the ponds:
Babicki, Brze niak, Grabowiec, Ligotniak, Salm, Zalew
Rybnicki. Out of 13 sanctuaries existing in the Upper-
Silesian region, one – „ czok” protects anthropogenic
reservoirs. The most frequent form of protecting them is
establishing ecological grounds on the areas that are
useless from the economical point of view, but are
extremely important for preserving unique genetic
conglomerates and different types of environment. These
can be even very small water objects of anthropogenic
origin. Other forms of protection (nature-landscape
complex, monument of nature, record-piling post) are
rather impracticable as far as water reservoirs are
concerned.

Examples of water reservoir protection

The best example of water reservoir protection is a
forest-pond sanctuary „ czok” situated in the valley of
the River Oder (Odra) near Racibórz. The whole
sanctuary covers the area of 408.88 ha, of which an area
of as much as 245 ha is covered by ponds established in
old riverbeds by the Cistercians. Within the ponds,
agglomerations of water and waterside flora developed:
rushes, bulrushes and clusters of high sedges (Rosta ski,
1997). The area was registered as a monument of nature
as early as 1922 and has been covered by the sanctuary
protection scheme since 1957. The flora of the sanctuary
comprises over 400 species, out of which 30 species are
protected. The species that should be mentioned are
Nuphar luteum, Numphaea aalba, N. Candida, Galanthus
nivalis, Scilla bifolia, Lilium martagon, Colchicum
autumnale, Aldrovanda vesiculosa, Arum maculatum,
Daphne mezereum, Trapa natans – a plant included into a
group of species in danger of extinction in Poland,
Salvinia natans, Straphylea pinnata. The sanctuary is
reckoned among Polish and European refugia for wading
birds and those living in wooded areas (over 190 species).
Anser anser, Netta rufina and Coconia nigra nest there,
Phalacrocorax carbo is a species occurring in great
number, and birds of prey like Milwus migrans, Accipiter
nisus, Haliaeetus albicilla or Pandion haliaetus have been
observed. Ancient oaks and beeches growing along roads
and dikes are worth paying special attention to. Ecological
grounds can provide many examples of protection of
reservoirs. These include: „Paprocany” in Tychy,
„Ha cnowiec” and „Soko y” with the night heron’ station
in Czechowice  Dziedzice, fishponds in Tysi clecia
Section in Katowice, a pond Grinfeld in Muchowiec ( 1st

class of water purity), reservoirs in the former sandpits
Pogoria I and II in D browa Górnicza (a refugium for
wading birds and a spawning-ground) or ” abie Do y” in
Bytom (62 species of birds).

 An ecological ground ”Paprocany” is a water
reservoir surrounded by a forest terrain which total area is
18.5 ha. It was created in 18th century as a result of
damming up the river Gostynka by the ironworks that
does not exist now. The lake underwent the recultivation
in 1986 – silts were removed from the bottom, banks were
secured  and  sowed  with  grass  –  and  the  flora,  which  is
pretty rich now, is a refugium for wading birds (Lewin,
1992). Flora and fauna of that ecological ground is very
rich and various. More than 300 species of vascular plants
have been observed, including 10 protected ones. One can
find: Hedera helix, Nuphar luteum, Nymphaea alba,
Viburnum opulus, Convallaria majalis, Epipactis
helleborine, Blechnum spicant there. Protected animals
that occur there are 10 species of insects, 6 species of
amphibians, 2 species of reptiles, 32 species of birds and 7
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species of mammals. An example of a nature-landscape
complex is also „Wielik t” spreading over the area of 637
ha in the Lubomia parish (Rosta ski, 1997). It was
established to protect a fishpond complex and local
fishing business, preserving stations of rare species of
birds at the same time.

Conclusions
Being heavily degraded, the region of GOP is

becoming an interesting object of research works. Flora
and fauna have been catalogued in different points of the
region since 1980s. It enabled to discover areas that are
new from the natural point of view; they are often
recultivated and submitted to the protection scheme.
These are natural-landscape complexes like: pond
complex Szopienice – Borki in Katowice, valley of the
River Brynica with ponds, old riverbeds and park areas in
Czelad , water reservoir in Koz owa Góra with a park in

wierklaniec, inter-forest meadows, river and ponds in
Pniowiec and Strzybnica near Tarnowskie Góry. It should
be emphasised that some of protected water reservoirs
lose their qualities and are removed from the register of
protected areas. For example, this is what happened to a
sanctuary of water fauna in Paruszowiec near Rybnik,
where, after the pond had been silted up and then purified,
the protected species – Trapa natans – died out. This
example demonstrates the great dynamism of changes
within the reservoirs and their durability which is often
quite short. Thus, it is very important to keep on
monitoring the reservoirs in order to protect them from
losing their unique features.
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Forest Phytocoenosis of Upper
Silesian Industrial Region in the
Light of Antropopression
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Trees create a forest – this is an evident truth for each
one of us. How many trees do we need to be able to call
them forest but not a group of trees or the stand densities?
And what except them create forest? The answer is
simply. It must be a stand density significantly high to
influence on soil and climate. In forest the mutual
interacting between soils, vegetations and air can be
observed. In our natural conditions the main feature of
forest formation was strong natural expansion territorial
and ability to renew its own system in normal succession.
For the time being this ability is sometimes called in
question (Szujecki, 1995). For ages, forests had been
subject to strong exploitation, and their area grew reduced
very quickly in Poland. The very first
who gave attention to the necessity to
keep in other words protect forests
was Krzysztof Kluk. In XVII century
Stanis aw August Poniatowski, the
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king published a Study treating about protection of forests
and their farm implements.

At present woodiness in Poland amounts about 35%.
The state of woodland preservation and the shape of forest
stand are differentiated - from very well kept to factorial
degraded. Most of the last mentioned appears on Silesian
Upland, on the area of Upper Silesian Industrial Region
(GOP). On this area the territorial deforestation took place
already in Middle Ages (regions of Tarnowskie G ry and
Bytom). At those times wood was captured intensely to
satisfy the ore mining, lead and silver metallurgy and
forging. At the turn of XVIII and XIX centuries there
occurred the development of metallurgy on Upper Silesia.
In connection with metallurgy being in need of coal,
logging was intensified (mostly beech, oak and alder).
The XIX century brought up increase of population
therefore enlarged the need of ground under cultivation
and colonization. In spite of introductions of monoculture
of pines and spruces, quickly growing species, the
deforestation would surely be accomplished at that time
without the appearance of alternative source of energy -
coal. Nevertheless the 20th century is not free from cutting
out of forests. At the cost of forests – transportation is
developed i.e. railway and motor infrastructure, gas
supply and water supply (Wika, 1999). Besides that USIR
(GOP) became the centre of heavy industry in the
country. It caused a new threat for forest complexes.
Nowadays there shall be included to anthropogenic
reasons of forest formation damage on the area – pollution
of air and soil by industry and traffic, disturbance of
hydrology, badly run forest economy (introduction of
monocultures), contamination with waste material (illegal
dumping areas). Nowadays the surface of forests of Upper
Silesia carries out about 188,000 ha. Among which there
are 161,104 ha in zones danger for emission of dust and
gases. Greatest forests appear around Pszczyna, Rybnik,
Lubliniec, Bukowno and Olkusz. The highly afforestated
cities are Ku nia Raciborska, Bukowno, Ogrodzieniec
and Tarnowskie Góry. The most devastated forests are
found near Katowice, Brynek and wierklaniec (I degree
of damage).

Dangerous for plants are first of all dusts contained in
air, which are among others magnesit, cement, carbonic,
containing lead, zinc, cadmium compounds and gases.
The most noxious is sulphur dioxide, then nitrogen
oxides, fluorine, and chlorine compounds and hydrogen
sulfide. Trees do not react in the same manner on given
pollution. For instance the most resistant on sulphur
dioxide are European larch, common pine, common
spruce, common fir. Among deciduous trees the
sycamore, black alder, European white birch, asp, leaf
stalk and red oaks, ruby acacia characterize with

comparatively high resistance. One can also observe
dependence between resistance of tree and its age – the
younger the more resistant (Wika, 1999). Traffic,
especially motor traffic, has very unfavourable impact
upon health of forest phytocoenosis. USIR (GOP) has a
very well developed net of motorways. Their average
density equals 170 km / 100 km2  and is one of the
highest in the country. The content of impurities and
fumes increases decay of oxygen molecules by ultraviolet
light radiation. Oxygen released then reacts with
„common" oxygen forming ozone. This form of oxygen
is poisonous for plants and animals (Reichholf, 1999).
Damages of forest stand were divided into three kinds
depending on emission intensity and time of its activity
(Wika, 1999).

Man polluting air contributed also to forming of acid
atmospheric falls. In result of acid rains wax layer
covering leaves of trees is damaged, mineral substances
are washed out, tissues (leaves drop prematurely), roots,
seeds (their germination is disordered and also growth)
are injured. There follow acidifying of soil, activation of
heavy metals, disturbance of water balance, decay of
plants. Pollution of environment contributes both to
mechanical damages of plants and to decrease of their
survival abilities. Increment of plants slowed down is a
frequent symptom of excessive pollution of air with dust
and gases. Such a situation can be observed in forests of
USIR (GOP) in seventies. And its effects are visible in
crowns of trees today. Places, in which there did not occur
increment, are clearly visible. The high quantity of
pollutions was also emitted at the beginning of eighties.
For example the average annual concentration of sulphur
dioxide in 1982 in amount from 32 to 64 microgramme
fell on 83,3 % of the surface of the area of Katowice
Voivodship (Province) when allowable annual
concentration equaled 32 mickrogrammes (data gained
from Province Epidemic and Sanitary Station
{Wojew dzka Stacja Epidemiologiczno-Sanitarna}).

Kind of
damage

Symptoms Reasons

Latent Not visible with naked
eye

Low dosage in short period
of time

Chronic Decolourization of
leaves in consequence
of loss of chlorophyll,
local atrophy of leaf

tissue

Low dosage in long period
of time

Peracute Trees drying up, whole
forest stands dying out

High dosage in short period
of time

Tab. 1. Kinds of forest stand damages
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It is also worth to turn attention to characteristic in
our area troubled rock mass as a result of exploitation of
coal. As a consequence water relations are often
disturbed. Many grounds become swamped there are
being formed even new water reservoirs (e.g. „ abie
Do y" around Bytom and Chorzów region). In other
places there follows lowering of ground waters level,
what causes soil drying. As a resultant of mining activity
there comes mining subsidence. Formed subsiding
troughs are often filled with water (e.g. ponds in Czu ów).
All these changes influence negatively forest systems
standing in the region.

There should be mentioned the irregular forest
economy in past, which results have to be dealt up to now.
By implementation of monocultures men made forest
phytocoenosis more susceptible to unprofitable natural
factors, such as secondary gradations of pests, droughts,
low temperatures than healthy phytocoenosis. The higher
grade of deformation the lower resistance. Decrease of
resistance is also influenced by forest formed in
monocultures (pines, spruces). Fires of monoculture
fosters usually burn on big areas, as an example there can
be taken Ku nia Raciborska, where was burnt down
9,000 ha of forest. More over less biovariety causes the
whole population to be less resistant, because it reacts in
the same way on various threats.

In relation with such a large threat and in aim to
protect of already existing forest formations there were
founded a number of sanctuary forests on Silesian
Upland. Those are among others Las Murckowski
(Luzulo pilosae - Fagetum), Ochojec (Circaeo - Alnetum),
Segiet (Tilio - Carpinetum), Góra Che m (Dentario
enneaphylidis -Fagetum), Smole  (Ribo nigri - Alnetum),
Hubert (Circaeo - Alnetum), Rotuz (Sphagno squarrosi -
Alnetum). Most of those forest sanctuaries are very
unfavourably situated. There are 22 big industrial
factories placed near them. The biggest are: Chemical
Factory (Zak ady Chemiczne) „Hajduki” in Chorzów,
Katowice Steelworks (Huta Katowice) in D browa
Górnicza, Power Plant (Elektrownia) „Rybnik”, Power
Plant (Elektrownia) „Siersza” in Trzebinia, Zinc Plant
(Huta Cynku) in Miasteczko skiw. According to
investigations those 22 factories emitted 47,000 tons of
dusts and 49,000. Tons of gases in 1994 (Public
Inspection for Environment, 1995). In consequence there
were investigated the content of heavy metals in soil of
sanctuaries of former Katowice Voivodship. The highest
content of cadmium was noticed in following sanctuaries:
Segiet – about 24 microgrammes per one gramme of airy
dry soil, Góra Che m – about 18, Smole  – 12, Ochojec –
8.the highest content of lead were found in Segiet – about
200 microgrammes per one gramme and Góra Che m –

over 150. Summing up the following sanctuaries – Segiet,
Smole , Góra Che m and Ochojec are considered to face
overflow of allowable annual concentration of heavy
metals. The rest of sanctuaries were recognized to be in
less menace.

However it is optimistic that the emission of
detrimental dust and gases on the area of Upper Silesian
Industrial Region considerably decreased last years.

Analyzing the table above there must be noticed that
from 1992 to 1997 the quantity of gas and dust impurities
decreased significantly. The decrease was reflected in
reduction of the surface of forest stands under industrial
emission.

It can be noticed that the area of forest complexes in
II Danger Zone increased. However their area in III
Danger Zone, the strongest subject of pollution, decreased
almost twice. It is connected with shutting down a lot of
industrial plants, limitation of production and with
concrete activities to protect environment.

Forest complexes form landscapes, protect soil
against impoverishment of soil, influence climate, support
many sorts of plants and animals. Trees, although long
living, come into reaction with pollution quicker than any
other living organisms. The reason is simple. Every day
they have to filter huge quantities of air to hold carbon
dioxide indispensable for photosynthesis. In time they
gather many danger substances. A 150-year-old beech
with a well-developed crown receives about 1 ton of dust
molecules from air. After 150 years it has to overcome
about 60 kg / m2 of dust. If technical filters were to face

Impurity Quantity 1992.
 (thousand tons a

year)

Quantity 1997.
 (thousand tons a

year)
Dust 127,1 70,4
Gas 738,1 607,5
 Including:

Sulphur dioxides 366 268,2
Carbon oxides 213,3 162,4
Nitrogen oxides 144,9 109,6
Hydrocarbons 11,9 4,6

Tab. 2. Emission of industrial impurities (1992-1997)

Danger zone 1977 r.
in thousand

tons

1987 r.
in thousand.

tons

1997 r.
in thousand

tons
I 44,3 70,2 50,1
II 61,3 76,5 105,8
III 12,5 14,7 5

Tab. 3. The area of forest stands under influence of industrial
emission
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such a load there would be plugged for a long time. Trees
thanks to leaves and stalks exchange have high ability for
regeneration. More over they produce oxygen in
photosynthesis. They are indispensable for human lives.
Let us not demolish them with our own actions. They are
to be indispensable for future generations not less than for
ours.
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Diversification of atmosphere
dustiness and acidification of
fall waters on the area of
Silesian Upland
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Measurements of fall of dust are of common practice
in the whole world both in industrial and municipal
centres. To determine dust fall is to collect dust falling in
air to sedimentary vessels and then quantity of dust is
determined with gravimetric methods. In selected points
of investigated area, sedimentary vessels (there had been
used Weck’s jars up to Jan 15th, 1998, which then were
replaced by plastic containers) are placed in special
outriggers  at  the  height  of  3  –  3,5  m on the  first  day  of

calendar month. Exposition time lasts one month.
Currently there are 787 measuring points of dust fall
within the borders of Silesian Voivodship (Province).

Phase composition of atmospheric dusts comes from
the measurements. There were determined main
components that prevails in dust (from several to dozen of
percentage of volume in reference to each phase) and
appliance components met rarely. Quartz, calcium
sulphates (bassanite, gypsum), aluminosilicate phases
with different content of K, Fe, Ca, Ti, Mg are included to
main components. The following of main components are
soot, fly-ash, graphite, iron oxides (hematite, magnetite,

styt) and calcite (Jab ska, 1999).
Dust fall was a very serious problem especially of

seventies when measurement values were over 500 g/m2

annually. Here and there they even crossed the threshold
of 2000 g / m2 annually (Fig. 1). These concerned mostly
the centre of Upper Silesian Industrial Region. In residual
parts of USIR (GOP) the average fall was within the
range from 250 g / m2 annually to 500 g / m2 annually. In
the first half of eighties investigation provided in
Katowice showed that results exceeded allowable limits
in the prevailing area of the region. The map of dust fall in
Katowice province showed improvement of aerosanitary
in the second half of eighties. In spite of the situation
having been continuously the worst in USIR (GOP),
especially in its centre values did not exceed 850 g / m2

annually. The basic improvement occurred in nineties
(especially in their second half) when top level of values
received equalled only 200 g / m2 annually and was
adequate to compulsory standards. The average maximal
values of dust fall equalled:

in period of 1970 – 1979 – 1779 g / m2 annually
in period of 1980 – 1989 – 945 g / m2 annually
in period of 1990 – 1998 – 372 g / m2 annually
In analysis of dust concentration there were used the

results of measurements performed in 31 measurement
stations in general.

The beginning of eighties characterizes with high
level of suspended dust in the whole voivodship
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(province). Especially high values exceeding standards 10
or even 15 times were observed in the stations in the
centre of USIR (GOP) so that in cities of “hermetic and
compact" building, weakly aired, what favoured the
concentration and stagnation of pollution. In second half
of eighties the average level of suspended dust felt down
however some stations noted its growth. Only just at the
beginning of nineties the tendency to fall down was
obvious.

Phases distinguished in atmospheric dust of USIR
(GOP) testify prevailing supremacy of molecules of
anthropogenic origin. Nowadays significant participation
in dust pollution of atmospheres in USIR (GOP) have
hearths households and small housing estate boiler rooms
and coking plants (Jab ska, 1999).

One of the basic factors formatting the quality of air
is rainfall. Dissolved impurities removed from falls on
surface of ground and easily percolate particular phases of
hydrogeochemical circulation. Taking into consideration
the quantity and quality of transferred substance and the
range of influence, falling waters may, on the one hand,
be a very good ratio of estimation of pollution degree in
atmosphere, on the second hand they take significant role
in the degradation of remaining elements of environment.

The greatest part in the process of acidifying is
imputed on gas compounds. to which belong first of all:
sulphur dioxides (SO2), nitrogen oxides (NOX), carbon
dioxides (CO2) and ozone (O3). Alkalization and at the
same time weakening the process of fall acidifying is
caused by calcium compounds (Ca) entering in
composition of emitted dusts and ammonium (NH4). All
mentioned substances  get into the atmosphere in result
of: fuels combustion, emission from industrial plants,
photochemical and natural processes.

Meteorological conditions, especially direction and
speed of wind, height and intensity of fall and thermal
stratification of atmosphere have, beside the volume of
impurities emission, great importance in final formation
of chemical composition of fall waters at given areas.

Within the investigated area the aerosanitary
conditions are formed mostly by local emission of gas and
dust impurities, which come from hearts of individual
households, industrial and house estates’ boiler rooms,
service and production plants, means of transportation,
and impurities from areas near by.

The schedule of average annual values of pH reaction
within fall waters in each measurement points shows high
variability within the analysed time.

The countinouosly changing number, and at the same
time proportion, in emission of acidifying and alkalizating
impurities into the atmosphere is the main reason of such
a diversification in respect of time and space of fall waters
acidification. This concerns mostly the visible fall at the
turn of eighties and nineties of dusts (neutralizing sulphur
dioxides and nitrogen oxides in part) and holding
emission of acidifying compound at the high level.
However in the first half of nineties the situation might
have been taken as temporary because of quickly
changing economic conditioning, but the low variability
of pH reaction in the second half of nineties was the
indication of a certain hydrochemical stability of the
atmosphere.

The analysis of dustiness of the atmosphere showed
visible fall, both in case of dust fall and of concentration
of suspended dust on the whole investigated area.

Results introduced confirm the significant degree of
acidification of fall waters on the area of Silesian &
Cracow’s Upland having been kept at the same level for a
few years. Obtained results confirm the time and spatial
diversification of acidifying and pollution of fall waters on
the area of Silesian &Cracow's Upland have strict
connection with the quantity and quality of impurities
contained in air and with domination of one of two
processes of water treatment at the given point.

Progressive growth of acidifying of fall waters in the
course of the last 10 years signals the need to start a series
of hydrogeochemical processes and this phenomenon
further trivializing may contribute to irreversible results
within remaining units of the environment.
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Variability of air temperature
and precipitation in Katowice
between 1931 and 1996 in
relation to urban development
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The aim of this paper is an attempt to answer the
question whether or not the rapid urban growth affected
the course of changes in air temperature and precipitation
in a period 1931 – 1996 being analysed. Changes in
climate (on a local scale) resulting from great urbanisation
growth have been more and more often mentioned
recently. It has been demonstrated that the rapid
development of cities resulted in changes of thermal
conditions over big urban areas and contributed to
creation (where proper atmospheric conditions occurred)
of the so-called urban warmth enclave. In order to explain
some aspects of variability of precipitation and air
temperature in relation to urban changes, comparative
researches have been performed of the data recorded in
Katowice and Aleksandrowice – a station representing
urban conditions.

Synoptic station Katowice – Muchowiec is located in
the centre of Upper-Silesian Industrial Region
(G rno ski Okr g Przemys owy) at the altitude of
285.4m above sea level. It operates in the airfield at the
south-western border of the city and, although it is not
subject to city’s direct influence, an assumption can be
made (based on the fact that GOP can be treated as one

big  city  as  far  as  distribution  of  dense  structure  of
buildings is concerned (Krucza a, 1972)), that it represents
the climate of an urbanised area. Aleksandrowice is
situated a few kilometres south-west of the centre of
Bielsko Bia a. Despite the neighbourhood of that
industrial centre, the station in Aleksandrowice represents
rural conditions as it is situated on a swell (399m alt.)
about 40m above the level of the city, within the airfield
outside the urbanised terrain.

Lengths of periods used in this paper reflect
availability of sources. Data included herein is taken from
Climatic Atlas of Poland (Atlas Klimatyczny Polski),
Meteorological Year-Books (Roczniki Meteorologiczne)
and Precipitation Year-Books (Roczniki Opadowe 1930-
1937; 1954-1981), database of IMGW (Institute of
Meteorology and Water Management) (1966-1996) as
well as archive materials of IMGW in Krak w (data from
the period 1992-1996).

The matter of long-term variability of precipitation
was described by analyses of seasonal and yearly total
rates of precipitation. The values were averaged by the
method of ten-year consecutive averages and variability
factors were calculated for them.

The matter of long-term variability of air temperature
was presented basing on the analyses of: yearly averages
(T r) and seasonal averages of air temperatures during the
period 1931-1996 as well as yearly average maximal
(Tmax) and minimal (Tmin) temperatures. It was possible
to gain the full set of data only in case of monthly average
temperatures, although those for periods 1939-1943 and
1945-1946 were reconstructed by the authors of Climatic
Atlas of Poland (Atlas Klimatyczny Polski, 1971).

Yearly amounts of precipitation
In a long-period course of yearly amounts of

precipitation there was a long-lasting wet phase during
1958 – 1981, with a peak in 1974 – 1977. The wet phase
in Aleksandrowice also began in 1958, but it lasted
shorter, i.e. until 1977. In 1960s and 1970s precipitation
surplus was recorded all over Poland (Ko uchowski,
1984; Przedpe ska, 1988). Small amounts of precipitation
occurred in both analysed stations at the beginning of the
analysed period (1951-1957). Next period of reduced
precipitation began in 1980 in Katowice and in 1978 in
Aleksandrowice. A beginning of a wet phase has been
observed in the considered stations since 1994.

Summer precipitation
Long-term variability of summer precipitation

reflected the variability of yearly amounts, with only
minute deviations.

Jaros aw Nabrdalik Daniel Wicher
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A wet phase in Katowice included summer periods in
late 1950s and early 1960s (1957-1961) as well as from
mid-1960s to the end of 1970s (1966-1980). Particularly
low summer precipitation was recorded in early 1950s
(1951-1954) and during the second dry phase that began
at the end of 1970s (1978). Low precipitation in
Aleksandrowice occurred in early 1950s. Another period
of low precipitation began in 1975. A wet phase in
Aleksandrowice began in late 1950s and lasted until mid-
1970s.

Winter precipitation
The highest winter precipitation in Katowice was

recorded during the 1976/77 season, while that in
Aleksandrowice occurred unexpectedly on the turn of
1951 and 1952; basing on the year amounts of
precipitation, these years belong to a dry phase. On the
other hand, the lowest winter precipitation in both
Katowice and Aleksandrowice occurred in the 1953/54
season. It is also worth mentioning that amounts of
precipitation in Aleksandrowice and Katowice have been
virtually equal. The situation resulted from the increase in
winter precipitation in Katowice, which, in turn, may have
been an evidence of influence of the city

Autumn precipitation
Amounts of autumn precipitation in Katowice and

Aleksandrowice were characterised by similar course of
variability in the long period 1951-1996. The highest
amounts of precipitation in both stations occurred during
autumn of 1952 and the lowest ones in 1959.

Spring precipitation
No clear variability has been observed in a long-term

course of spring precipitation, especially in case of
Katowice. Slightly higher variability characterises the
precipitation in Aleksandrowice, where a wet phase
occurred during 1960-1968.

Air temperature in Katowice
Reflecting the theory of global warming of the

climate, the average air temperature in Katowice shows a
tendency for growing. It increased by about 0.4oC in the
period from 1931 to 1996. However, the tendencies of
temperature changes varied in different seasons.

Winter season – the temperature increased by as much
as 1.6oC during the analysed period

Spring season – an increase by 0.8oC in average
temperature was observed

Summer and autumn seasons – analysed values did
not show an increase. The results were close to zero and
had negative values

Analysed maximal and minimal averages from the
period 1947-1996 underwent a general increase. Bigger
rate of changes in minimal temperatures as compared to
maximal temperatures is also noticeable.

Course of temperatures in Katowice and
Aleksandrowice

Differences regarding average temperatures between
1951 and 1996, which occurred between Katowice and
Aleksandrowice, are very interesting. The air temperature
in Katowice increased by almost 0.3oC during that period.
The temperature was higher in Aleksandrowice in 1950s,
but the difference started to decrease gradually from mid-
1960s and finally the temperature became higher in
Katowice in the following years. It is worth mentioning
that Katowice has had the character of the great city since
mid-1960s.

A growth of air temperature in Katowice in
comparison to that of Aleksandrowice can also be seen
while analysing maximal temperatures (an increase by
0.3oC during 46 years) and minimal temperatures (an
increase by 0.6oC during 46 years).

Summary
Comparative analyses of precipitation in Katowice

(being a representative of urban conditions) and
Aleksandrowice (situated in the foreland of S cz Beskids
(Beskid S decki)) showed that the differences between
amounts of precipitation in Katowice and Aleksandrowice
decreased significantly during the period of the highest
industrial development of GOP (about 1972-1983). This
situation may have resulted from the city’s impact on the
amount of precipitation through the increase in number of
condensation centres in the atmosphere the more so
because the discrepancy between amounts of precipitation
in the discussed stations increased again during next
period which started in mid-1980s (this is when industrial
activities decreased). Basing on the researches on long-
term changes in air temperatures, it has been found that
they show a tendency for growing. Local factors can be
responsible for that process. One of them is urbanisation
interpreted as changes in population. An impact of
urbanisation on air temperature changes in Katowice
appears in two ways. Firstly, it is demonstrated by the
increase in the yearly air temperature average in Katowice
in comparison to rural conditions. Secondly, a tendency
for gradual decrease in fluctuation of the yearly air
temperature average as well as the minimal and maximal
air temperature averages during the period of rapid
growth of the city has been observed.

For a fuller description of urban organism’s influence
on profiling long-term changes in precipitation and air
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temperature, it seems necessary to consider also air
contamination (especially dustiness) and distribution of
buildings in the city.
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The Role of Anthropopression in
Formation of Ecosystems

Since man had appeared on the Earth and begun to
create organized societies, exploiting solar energy
accumulated there the anthropopression is spoken to
begin. It is understood to be a human impact on
environment leading to modification of naturally created
ecosystems and landscapes. As our species developed the
impact deepened. Nowadays there exists the opinion that
once homo sapiens was a united element of environment
depending on mutual connections with others, but today
he is first of all a consumer making use of natural
resources of the planet. This does not mean that he
became more powerful than nature. He still is not be able
to subordinate the powers of nature and stays in mutual
equivalent connections with nature. Human performances
may be compared to natural phenomena mostly of
catastrophic character. However disasters cause
unbalances in ecosystems what could lead to their

degradation but also this could create conditions for
development of new biocenosis.

At the beginning of Holocene after retirement of
glacier from the area of Europe there took place the
succession of vegetation, in result of which forests
covered the prevailing part of Europe. At the beginning of
Middle Ages situation began to surrender to essential
changes caused by man. He began to cut out forests under
cultivation and pastures. The man need also wood as fuel
for metallurgic furnaces. This situation reminded natural
fires. Those performances influenced the modification of
climate. It was change from humid into drier and
continental. Such a change allowed numerous sorts of
animals to pass from the eastern and north - east regions
to the area of western and central Europe. Those species
spread out and found their new place in new environment
so that it would be difficult to determine their origin today
(Reichholf, 1999). Those very often are the species, which
appear completely natural for landscapes of our villages
e.g. red poppy, cornflower bluebottle, and corn cockle.
Together with plants there came insects: Polyolymmatus
bellargu, Colias hyale, Melanargia galathea. It seems
interesting that about half of our day butterflies belong to
newcomers (Reichholf, 1999). There came also
mammalians: mice(Apodemus flavicolis), hamsters
(Cricetus cricetus), hares (Lepus europeus) and birds:
partridges(Pardix pardix),  larks  ( Alauda arvensis), owls
(Asio otus, Bubo bubo, etc.,). Without fields and species
linked to them our environment would be impoverished
by one third of species (Reichholf, 1999). Cultivated
fields arose under anthropopression. There operated
natural rules that had been in force at the beginning of
Holocene. The same expansion of species was provided
on the burnt areas being a resultant of great fire e.g. in
central and east Europe.

The other and not necessarily negative indication of
anthropopression is the formation of numerous artificial
reservoirs. The best example may the pond Rontok
Wielki situated in USIR (GOP) near Gocza kowice Zdrój.
For many years it has been performing the role of a basin
for salt waters coming from the mine KWK Silesia. In the
reservoir the salt mining waters are mixed with fresh
water. This is analogical to nature. Because mixing of salt
waters with fresh waters takes place in river estuaries to
the sea. Mixing causes the temperature of water to raise.
This effect is increased by numerous shoals occurring
around the pond described. Therefore the environment
conditions of the pond Rontok Wielki are similar to
environment of seashores e.g. Baltic sea. That’s why there
are present birds familiar for the seashores more than for
the inland pond. There was observed the following
species of birds: Tringa, Actitis, Larus, Calidris,Izabela Pola ska
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Charadrius. Human simulates nature being unaware of
that. The following example can be the artificial water
reservoirs built at power stations (e.g. in Rybnik). Those
reservoirs are the part of closed circulation of water used
for cooling of energetic installation. So that the
temperature of water is high over there for the whole year
and water never freezes. In natural environment such a
situation has already been created. There exists thermal
sources on volcanic areas (e.g. in Iceland), where water
never falls to zero degrees of Celsius.

On the areas of deep mining exploitation there are
often created deformations of relief morphology in active
seismic areas. Exploitation of useful minerals may cause
fracture in rock layers lying over mining galleries. As a
resultant we obtain disturbation in hydrographic net (by
migration of ground waters along hydrographic windows
into to the hearth of the Earth. Mining activity similarly to
earthquakes contributes to sedimentation of ground
surface and formation of sinks, which in favourable
geological conditions geologic may be filled with water
(e.g. ponds in Czu ów).

Opencast mining characterizes of quite other way of
impact that can be compared to glacier activity. The
glacier during its won expansion tears off soil coating and
when loose rocks are outcropped Aeolian processes are
started. The example of such an activity is visible on the
area of Sand Mine in Jaworzno. In such an excavations
there are created new trophic conditions typical for
periglacial climate. (e.g. sand mine in Ku nica
War ska). It happens like that in places of effusion of
cold underground waters at walls exposed to the north
(less insolation) where snow is kept longer and cold wind
blows out of the working. There were observed stations of
coloured horsetails that from phitographic point of view is
Alpinic and Arctic element (Szafer, 1993)

All anthropogenic modifications are more visible on
areas of high density of population and are joined not only
with immediate exploitation of natural goods, but also
with colonization, especially municipal. Nevertheless
appearances such a strongly modified areas like the city
has analogies to abiotic elements appearing in natural
landscapes. Density of high building causes modifications
of wind relations similar to those on areas of hills.
Buildings realize the function of habitations for birds. It is
similar to the situation taking place in nature where those
birds have nests on rocks.

By his actions the man being unaware of that makes
a contribution to creation of new ecological niches.
Thanks to that ecosystems can be shaped similarly to
those already existing in nature. Such a state takes place in
Upper Silesian Industrial Region (Górno ski Okr g
Przemys owy), where anthropopression contributed to

formation of many new sites for fauna and flora out of the
zone. What is the consequence of various environmental
changes created by its exploitation by human.
Nevertheless he is kept in mutual equivalent connections
with nature. Since industrial revolution there have
increased significantly the dynamics of interactions
between a man and elements of ecosystem. One must
remember when too high unbalance of ecosystem the
element causing destabilization will be limited or
eliminated.
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Poland - environmental qualities
in tourism
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Antropogenic transformation of environment that has
been occurring for the past few dozen years in Poland
resulted in nature being an object of particular interest for
tourists. Environmental qualities are one of the most
important determiners of growth of various forms of
tourism (Kowalczyk, 1997; Lijewski, Miku owski,
Wyrzykowski, 1998). Thus, they become an object of
interest for economical sciences and are an integral part of
works in ecology, protection of environment, sociology,
medicine etc. An evaluation of these
qualities is often performed through
carrying out valorisation of the
landscape, which is regarded by J
K on dr ack i  ( 197 4)  a s  a
physiognomic type of land of
specific structure that is created by
mutual relation of the sculpture of
earth’s surface and its lithological Grzegorz Patacz
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composition, hydrologic, climatic, biocenologic and
pedologic relations as well as results of human activities
being an expression of modification in environmental
conditions.

Primary landscape, which is characterised by
biologic balance undisturbed by man, is practically not
found any more in Poland. Natural landscape, in turn,
characteristic for regions that are subject to human
activities, which do not cause important and irreversible
modifications, anyway, occurs very scarcely. The
prevailing part of Poland is subject to intensive human
activities that introduce changes in natural conditions and
anthropogenic spatial objects, which results in separating
the so-called cultural landscape (Szcz sny, 1975). Many
regions are characterised by devastated landscape, where,
as a result of industrial development and urbanisation,
man deformed one or more natural elements of the
landscape in terms of both quantity and quality and
anthropogenic elements begin playing dominating role. In
this aspect, particularly unfavourable situation occurs in
the so-called regions of ecological menace spreading over
more than 10% of the territory of the country.

That  does  not  mean,  however,  that  there  are  no
attractive regions in Poland with many environmental
qualities, characterised by direct or indirect genetic
relation with the environment which has underwent
long-term evolution.

Most qualities were developed with no human
interference. What should be mentioned here are rare
species of fauna and flora and outcrops of geological
layers, limestones and rock agglomerates, erratic blocks
and stone fields, post-glacial pot-holes, valleys and
ravines, gorges, karstic forms, dunes, waterfalls and
springs, which raise cognitive interests among tourists
(Lijewski, Miku owski, Wyrzykowski, 1998). Attractive
places in terms of animated nature are highly yet regularly
scattered over the territory of the country. Erratic blocks
(and dunes, but to smaller extent) occur in great number
in the region of lowlands in Central Poland and lake
districts in the north of Poland. Limestones and rock
agglomerates, caves and other karstic forms, gorges,
valleys, ravines, waterfalls and springs are located mainly
in the south of Poland, i.e. in the range of uplands and
mountains.

The environmental qualities also include objects
which, although created by man, play important role in
terms of protection, exposition or education; these are
parks, botanical and zoological gardens, museums of
nature. Their attractiveness comes from uniqueness and
high value of their exhibits and easy access to
information about environment. A few dozen museums
of nature and monumental parks as well as several

botanical and zoological gardens are a particular success.
These objects are quite regularly distributed over the area
of the country, with botanical and zoological gardens
being most often situated in big cities.

National parks, landscape parks, sanctuaries and
monuments of nature are forms of protecting
environment, which are extremely attractive for
development of tourism, even though there exist barriers
in their accessibility and „exploitation’. The following
objects were existing within the area of Poland in 1998
(Statistic Year-Book (Rocznik Statystyczny) ..., 1999):

22 national parks with total area of 3056.8 sq. km;

1251 natural sanctuaries (including sanctuaries of fauna
– 129, landscape – 105, forest – 630, peat bog – 125,
flora – 147, water, 24, inanimate nature – 56, steppe –
32, halophyte – 32) with total area of 1415.2 sq. km;

44 landscape parks, covering the area of 24822.1 sq. km;

33231 monuments of nature.

Scenic points take important part in analysis of
environmental qualities. Their attractiveness depends on
scenic qualities of the observed landscape. Although there
is an infinite number of them, it is possible to point places
of the highest scenic qualities in each of the five main
landscape zones – mountain, upland, lowland, lake and
seaside areas. Leaving alone the aspect of urban
landscape, the highest abundance of objects of that type
can be found in the mountain regions (Lijewski,
Miku owski, Wyrzykowski, 1998).

While discussing environmental qualities of Poland,
one should not leave „short-term, unique, occasional”
phenomena (e.g. sun and moon eclipses, comets, the so-
called Brocken phantom, the „effect” of ar peak in
Lower Beskids (Beskid Ma y) etc.), which often shape the
need for touristic services, but are completely neglected in
papers concerning the topic (e.g. Lijewski, Miku owski,
Wyrzykowski, 1998). The importance of that group of
phenomena, however, has had only local or episodic
character so far in comparison to the above-mentioned
stimulators of tourism development in Poland.

Summing up, it should be stated that environmental
qualities are of principal importance for the development
of various forms of tourism. In vast majority of cases
environmental qualities are the basis for the development
of tourism as well as recreation and rest, while arranging
extra-environmental qualities and improving touristic
background and network of transport for better
accessibility of places which are interesting in terms of
environment seem to be forced activities of secondary
character. Such processes can still be observed in areas of
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low level of cultivation, which are characterised by great
potential of attractiveness of natural environment.
Another aspect of planning touristic arrangement is the
matter of human-environment relations presented in the
theories of the so-called balanced or alternative tourism.
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The  goal  of  this  project  is  to  simulate  a  number  of  mallard’s
population, to find optimal habitation and breeding place of a kind
and other factors and to find the formula of forecasting the number
of mallard’s population in Kinburns’ka Split. The model can be
used to help predict the fate of ecosystem under given sets of
circumstances.
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1994 1995 1996 1997 1998 1999
6000 5500 5000 4700 3505 1780
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. 1 , 

 6000 . 

.

, 
.

 43-
45%.  

.

1. . . – .: , 1989.
– 144  .

2. . 
. – .: , 1989. – 64 . ( ,

, . . " ",  8).
3. . / . . – .: ,

1987. – .2: . – 271 .
4. 

. – , 1997. – 240 .
5.  / ,

. – .; : , 1991. – 272 .
6. ., .  // .

– 1998. – 1(5). – . 18-20.
, , ,

 504.064.3

 1992-1999
. 

.
, 

. 
.

.

River is a relevant part of water resources of Ukraine. It plays the
relevant role in maintaining the population by water, power and as
transport paths. Presently the usage of water resources, and
especially their recovery gain huge value. Excessive usage of water
resources is one of the main problems of our time. The given article
tells us about monitoring of the basic indices of a condition of water
in the river Ingul, which was conducted since 1992 to 1999. The
necessities of realization of such researches are proved. The analysis
of the obtained outcomes with usage of graphic relations is carried
out. In the end the conclusion and the proposals are offered, which
are made on the basis of conducted robots.
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, %
4 ,

2000 1 1674
2001 1 1884
2002 1 3790
2003 36 0,64 6058
2004 57 0,43 5906
2005 57 0,43 6108
2006 56 0,44 6197
2007 52 0,48 6008
2008 44 0,56 6076
2009 45 0,55 6024
2010 45 0,55 6004
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.

. 1) , 

,
 1999 

, 
 0,2  .  

,

.

, 

, 

. 
 1996 .

 (  1999 .) 
. 

, 

.

. . 2
, 

 5-10
. 

,

 1. ,  [2]
, 

1994 1995 1996 1997 1998 1999
8,3 8,2 8,3 8,4 8,2

, - 30 38,0 12,0 32,9
40 44 24,7 76,5 26
9,5 12,3 14,6 16,4 10,3

% - 116 126 130,0 110,2
. 9,2 9,7 11,1 9,9 10,2

1101 1043 1077,0 1006 1109,6
93 103 114,0 109 112,6
- 146 133,0 140 171,0

0,17 0,52 0,69 0,31 0,78
0,22 0,29 0,019 0,55 0,45
0,01 0,012 0,017 0,00 0,02
0,018 0,066 0,010 0,009 10,28
0,041 0,07 0,63 0,057 0,06
0,35 0,29 0,32 0,35 0,65

 2. ,  [2]
,  C

1992 1993 1994 1995 1996 1997 1998 1999
8,4 8,45 8,4 8,3 8,4 8,4 8,20 8,7

, 33 25 - 37,3 36,0 27,0 39,0 27,2
- 30 26 29,3 28,0 53,0 2,07 2,79
- 9,5 10,5 13,0 15,0 13,4 15,4 13,66

% - 86 - 125 144,0 124,0 147,0 127,3
. 11,5 1114 9,6 10,3 9,3 9,9 10,6 10,4

1480 10,2 1122 1164 1002,0 1076 1154 1162,4
124 99 98 104 98,0 101 98,0 105,5
160 144 167 143,2 158 153,0 180,0

0,101 0,1476 0,28 0,506 0,53 0,315 0,266 0,53
0,523 0,25 0,19 0,157 0,24 0,356 0,187 0,35
0,044 0,004 0,0125 0,013 0,000 0,031 0,019 0,018
0,06 0,04 0,094 0,66 0,19 0,025 0,022 10,019
0,127 0,07 0,032 0,66 0,047 0,053 0,041 0,044
0,65 0,72 0,5 0,317 0,5 0,454 0,34 0,47

 3. ,  [2]

1992 1993 1994 1995 1996 1997 1998 1999
8,2 8,5 8,4 8,2 8,2 7,5 - 8,37

, 33 28 14,6 28,3 37,3 14 - 33,3
- 32,6 71,9 35,8 25,1 65 - 2,2
- 14,3 10,7 10,1 9,48 18,41 - 13,19

% - 151 115 116 112 154 - 162
. 11,6 10,2 10,4 15,2 9,7 12,6 - 10,3

1512 1045 1339 1221 1066 1376 - 1236
124 105 116 151 98 134 - 106

- 170 232 179,7 154 212 - 195
0,108 0,08 0,22 0,41 0,614 0,37 - 0,728
0,59 0,33 0,85 0,29 0,37 0,29 - 0,39
0,003 0,01 0,017 0,012 0,043 0 - 0,023
0,035 0,044 0,112 0,037 0,029 0,016 - 0,03

- 0,036 0,027 0,068 0,063 0,065 - 0,04
0,5 1,17 0,53 0,217 0,35 0,4 - 0,55
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1. 
 1992-
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;  .  .  .  –  .:  ,  1997.  –
232 .
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 598. 2

, 
.

. 
, .
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, , 
, , .

: , 
, , 

, .

In this article the results of experiments on factors, which have
influence on character of settling of artificial nests set forth. The role
of birds in human life and nature is considered from different
aspects. The expediency of artificial nests establishment is proved
and some advice about their arranging are given. The
recommendations about attracting those birds, which are of greatest
interest for us to certain territories (gardens, agrolandscapes), are
given. The article may be interesting both for students, young
ornithologists, and for workers of agriculture, farmers, owners of
land plots attached to the house.

,  
.

, 

, .

 –  
, 

,  – , ,
. 

, 

, ,
,

.

 “ ”



36

.
, 

, 
. , 

, , 
,  ,  
 [2]. 

, 
, 

, ,  
. 

.
,  “ ”

, , 
,  

,
, . 

, 
 10-15 . 

,  [3].

,  
. ,

.
,  

.  0,25 
 225 . 

 9 
.  ,  

, , .
 1   40

, , 
 360 : 

,  
.   10

.  1 . .
 100  ,

 1 . .

, 

. 
,  

, 
 [2].

,  
. 

, , 
. 

, , ,
, 

 [5].

. 
, 

 ( ,
, ) [1].

,  ,  ,  
.

, 
.  

,  
.  

:
,  ,  ,  ,  .

,
, , . 

,  .  ,  
,

.
,  

,  
. , , 

:  ,  ,  ,  
. ,

,  
.

 – 
. 

.
,  

, 
. . 

. 
, 

–  ,  .   –  
,   – .  

.



 “ ” 37

 –  24,5  .  ², 

4,1% .  1,32 .
.   –  19  ,  9  ,  

. 4  [4].
.

. ,
 –  ,   –  

,   –  
.  ( -

) – 1,318 ².  – 63,9 . ., .

 – 41,1 . .

. 
 – 85  10 .

,
.

 2,3% 
 ( ,  ,  ,  ,  ).  
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320. , ,
, , . 

, , , , .
:

, , , ,
.

 1997 ,
 1  

 2000 .

.

.
 51 

, 
.

: 
1998 . – 6,  1999 . – 33,  2000 . –
12  .   –  18  (35  %),  

 – 33 (65 %).
.

 320 ,
 142 . 

:  – 270 , 
 – 260 .

 1 
.   1-

17. 
 (  6,5-7 ). 

:  – 12,  – 5.
,  

, .
 2 

, , , . , 
, 

, ,  4 
.  18-30, 

:  – 8,  – 4.
.

 3  35-40 
.  31-41 

, 
. :  – 2,  – 8.
 4 

. 
 42-51.   40  .  

, 
, . 

:  – 11,  – 1.

 5 , :
1.  Piciformes

Pisidae
 (Junx torquella)

2.  Passeriformes
Paridae

 (Parus major)
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3.  Frengillidae
 (Chloris chloris)

4. Plocidae
 (Posser montanus)

5. Cturnidae
 (Cturnus Uulgaris)

. 
 26. 

,  
, 

, .
.

, 
.

, 

.  
 3-4  ( . 1).

 1997–1999 . 
. 

, .
 1999 .  21 

 5   (5
 16  ).  

 5 . 
,  

:   16  –   1999  .   22  –   2000  .

, ,
. 

.
 1999 . 20 

2 ,  ,  .   1997

.   –  .  
,  4

.
 1997-1998 . 

2000 . .

 4 , , 
 4,8-6,2 ,  – 3,8-

4,2 ,  – 3-4 ,  – 0,9-3
,  – 3,2-5,6  ( . 2).

,

. 
. 

.
,

, 
, 

,  
.

, , 

,
, .

1.  .   CCC .  –  .:
,1989. – 486 .

2. . . . – .: , 1984. – 304 .
3.  .,  .,  .  

. – .: , 1996. – 350 .
4.  – . – , 1998. –

30 .
5. . 

. – .: 
, 1992. – 235 .

. 1. 

, 
0-2 3-4 5-6 7-8
1 4 1 - 6
1 12 5 1 19
3 3 1 - 7
- 3 1 - 4
2 4 - - 6
2 2 - 2 6
1 - - - 1
- 3 1 - 4
9 31 9 3 51

. 2.  1998  1999 .

2/2 - - - 2/1 /1 2/3 -/1 3/8
2/1 1/1 10/7 3/2 /1 22/19
- 2/3 7/8 3/3 1/- - 1/1 2/1 16/16
- - -/2 - - - - 1/1 1/3

-/1 - - - - - - 1/3
4/4 18/19 6/5 4/3 1/1 4/6 6/7 45/49
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There is information about topographical view changes of the
Southern part of the Yzhny Bug river near Matveyevka village of
Mykolaiv region. The map of named territory is presented.
Considerable attention is paid to the problems of saving map
information in digital form.
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 ±10 .
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 504.064.3:628.1

-

2000  “ -
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.

The article is devoted to the express method of water monitoring
which had been used in spring 2000 in the region landscape park
‘”Granite steppe Pobydzya”. We wanted to find the most polluted
water stream, which needs a specialist’s attention. The five
physical–chemical water quality tests were made such as for:
turbidity, nitrates, phosphates, dissolved oxygen, and pH. Eight
samples from streams, two samples from the river Southern Bug,
and a sample from the river Velika Corabelnaya have been
researched. Our work is the first level of water monitoring. It will be
continued in the future.
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 GREEN-Global Rivers Enviromental
Educatin Network. GREEN – 
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