Cekuiga “‘ExoJoria’

Marcin Kowalczyk, Wojciech Obara, Monika Frukacz
Faculty of Earth Science, University of Silesia, Sosnowiec, Poland

VIIK 504.54 (438)

Occurrence of ecological niches in areas of strongly
transformed landscapes exampled by Dabrowa Gornicza

PoGota npucBsaeHa OCOOIMBIM MICIISIM 3€MHOI ITIOBEPXHI, SIKi 3HAXOAATHCS TTOOJU3Y IHIYCTPiaJIbHUX PAOHIB 1 IPH LIBOMY
30epiraroTh CBOI IPHPOJIHI LIHHOCTI, OLIBII TOro 3aMiCTh HEraTUBHOI PEaKIIil Ha 3a0py/IHEHHS 1i MICLiI TeHepyBa Ha CBOi
TEpUTOpii PIIKICHI BUAM POCIMH i TBapuH. ABTOPH BHAULIOTH iX, SIK OKPEMi €KOJIOTIYHI Hillli BEIMYE3HOI I[iHHOCTI,
3Ba)KAFOUM HA CKJIAIHI YMOBH CEPEIOBHUILA, 10 SIKHX IM 0yII0 HEOOXiIHO IIPUCTOCYBATHCS.

Upper Silesian Industrial region (Gornoslaski Okreg Przemystowy) 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 Slasko —
Dabrowskie Zagtebie (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 (Slasko - Dabrowskie
Zagtebie) is Dabrowa Gdrnicza. 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 — Antoniyw
belongs, considering its natural environment, to very
valuable areas in the scale of the whole region. Scientific
documentation of Antoniyw 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: Jedrzejko,
Zarnowiec, Wegierek 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:

Calliergon trifarium
Drepanocladus lycopodioides
Helodium blendowii
Hypnum pratense
Tomenthypnum nitens
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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:
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Rhynchosporetum albae

Eriophoro angustifolii — Sphagnetum recurvi
Utricularia vulgaris — Heleocharis acicularis
Caricetum davallianae

Menyanthes trifoliate — Comarum palustre
Vaccinio uliginosi — Pinetum

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

Klodnica

Po3risiiacTbesl BIUIMB JIFOACHKOI JISUIbHOCTI Ha CHCTEMH 1 SIKICTB
BOJIHUX IOTOKIB y JApeHa)XHOMY perioHi piuku Kiomniim. ABTopr
JIOCIIZKYIOTh HETraTHBHI HACHIIKHA OJIM3BKOrO KOPEJMLIHHOrO
CITBBIHOMICHHSI MDK TMPOMHCIOBHMH MPOLIECAMH B MEXax
JIPEHaYKHOI TEPUTOPIi Ta piBHEM TpaHC(OopMalLii BOTHUX YMOB.

Location

Due to the physic-geographic division by J.
Kondracki (1994) the catchment area of the river
Ktodnica is a part of two mesoregions: Katowice Upland
(Wyzyna Katowicka) (341.13) and Racibdrz Valley
(Kotlina Raciborska) (318.59). The southernmost part of
Silesian Plain (Nizina Slaska) is Raciborz Valley (Kotlina
Raciborska), which spreads far into the valleys of the
rivers Ktodnica, Bierawka and Ruda.

Within the area of Upper-Silesian Coal Basin
(Gornoslaskie Zagtebie Weglowe), 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 Ktodnica are
watersheds of 2" order, and partly a watershed of 1% order
in the east, but the water parting of 1% order is unclear in
the terrain, as it crosses the highly urbanised area.

Sylwia Jezmanowska /7 Robert Machowski
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Characteristic flows

The characteristics of flows in the catchment area of
the river Kilodnica have been performed basing on
measurement data of the Institute of Meteorology and
Water Management (IMGW) in three hydrometric
profiles: Lenartowice, Gliwice, Ktodnica on the river
Klodnica (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

Kiodnica- Lenartowice
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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

e swo waters;_ presgnge of thesg _ybstances

results in restrictions in possibilities to use
T*SSQ the waters (Absalon, 1998). In order to
—*SNQ 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).

Ktodnica- Gliwice

It is not easy to discover simple
relations while analysing given changes in
water quality in the catchment area of
Klodnica in the analysed five-year period.
Using the defined class of purity can be
—4—SWQ|[ confusing, as more and more
—&—ssQ || contamination indicators were introduced
—e—sNQ || in subsequent years. Thus, the only
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method is analysis of changes in particular
contamination indicators.

A synthetic indicator of organic
impurity and some inorganic impurities is

Ktodnica- Ktodnica
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a value of five-day biochemical need for
oxygen (BZTs). Analogous changes of
that indicator can be observed in the
catchment area of Kitodnica during the
research. The highest values of BZTs are
up river. Alongside the downstream of the
river, rapid decrease in the value of the
—*— SNQ|| indicator can be observed. One of the
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reasons for that is the fact that waters of
Ktodnica mix with waters of the reservoir
Dzierzno Duze, where they are purified.

Fig. 1. Characteristic discharges in the water gauge stations studied in the period 1961-1990

Of the group of biogenic substances,
the only indicator that could be used in
comparative analysis was ammonium
nitrogen. Nitrogen compounds can be
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Tabele 1. Water quality in the selected profiles of Klodnica catchment
River Control point Year Contamination indicator [mg e dm?] Class of purity
[km] BZT5 Ammonium  Chlorides Sulphates Suspended
Nitrogen matter
1 2 3 4 6 7 8 9
Klodnica In Brynyw 1994 64,137 11,047 304,042 90,458 86,125
75,3 1995 54,433 9,846 63,708 84,875 43,500 Not classified
1996 26,842 6,411 66,875 78,167 61,708
1997 33,442 7,488 53,167 80,292 43,375
1998 37,808 8,198 177,375 93,083 47,208
Ktodnica Above Jamna 1994 19,196 7,865 1727 245,375 26,417
69,5 1995 16,104 8,785 3882 335,833 25,042 Not classified
1996 19,958 9,163 1945 276,833 76,375
1997 9,800 5914 1305 206,167 21,917
1998 9,417 3,161 1618 255,750 20,833
Kiodnica Inlet into the 1994 25,621 9,536 1221 413,125 293,750
38,6 reservoir Dzierzno 1995 30,638 9,624 1338 474,625 54,125 Not classified
Duze 1996 26,079 9,027 1132 408,708 166,125
1997 23,433 8,097 1201 493,708 407,833
1998 28,637 7,640 1402 517,083 1533
Ktodnica The reservoir 1994 5,974 10,143 938,696 403,957 3,609
32,0 Dzierzno Duze— 1995 5,879 8,470 1215 364,083 7,250 Not classified
outlet into Ktodnica 1996 5,065 9,100 1071 395,364 10,957
1997 3,783 8,862 1025 407,042 17,292
1998 3,309 7,667 1662 448,783 18,783
Kilodnica  The mouth, Ujazd 1994 5,650 3,733 633,333 258,458 3,958
19,6 1995 6,087 4,465 801,125 265,333 14,250 Not classified
1996 4,475 6,246 798,583 309,348 11,042
1997 4,263 6,408 870,167 340,500 20,083
1998 4,588 4,329 746,708 322,792 23,792

Source: Mean values calculated from archival data of OBiKS in Katowice.

either of natural or anthropogenic origin — municipal
sewage, industrial wastes, inflows from agricultural areas
(Burhard, Herezniak-Ciotowa, Kaca, 1990). In the upper
current of the river Ktodnica 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 Ktodnica flow into the reservoir
Dzierzno Duze, where concentration of ammonium
nitrogen is significantly thinned down. Inflows from
agricultural areas contribute additionally to the
concentration of ammonium nitrogen in waters of
Ktodnica behind the reservoir Dzierzno Duze.

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
Ktodnica. 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 Ktodnica. 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
Ktodnica flows into Odra. Sulphate concentration
distributes in similar way; it rises to the place where
Ktodnica flows into the reservoir Dzierzno Duze.
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 Kitodnica flows into the reservoir
Dzierzno Duze, 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
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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 Ktodnica. 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 Ktodnica is
poor quality of surface waters. The river Klodnica 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
Klodnica and its tributaries) and heavy metal (like lead).
The source of contamination of waters in Ktodnica are
loads of municipal sewage and industrial wastes coming
from industrialised and urbanised areas of western part of
Katowice Upland (Wyzyna 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 Ktodnica
imposes considerations concerning chances of its
improvement. Quality of waters in the catchment area of
Ktodnica 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

AHanmi3yeTbcsi  JOBrOTEPMIHOBHH  BIUIMB  IIPOMHCIOBOTO
BUKOPHCTAaHHS KOMIIOHEHTIB Teorpa)iqyHoro CepenoBHINa, sKe
Npu3BeIo A0 Horo naerpajamii. 'oroBHA yBara NpPHUIUISAETHCS
3MiHaM TiZPOJIOTIYHMX CHUCTEM Ha TPUKIAL piukk PaBBH, 1€
BiIOy/acs 3Ha4YHA 3MiHA HE TUIbKKM (JOPMH BOIHUX PE3EPBYapiB, a

W 1X XIMIYHOrO CKJaay, IO BHKIMKaJIO (HOPMYBaHHS
aHTPOITOr€HHOT0 03€PHOT0 PerioHy B OaceiiHi piuku PaBga.

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 (Karas-
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 Slaska. The area of the whole river
basin equals 89,8 km? (Podziai hydrologiczny Polski
1983). The length of watercourse is 19,4 km (Jankowski,
1987).

Robert Machowski
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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 m? 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 19" 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.
Mitot 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).

I1. 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).

I1l. 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 20"
century and since fifties they
are the most numerous
group in number and surface
(Czaja, 1995).

'Grzegorz Patacz

IV. Industrial Reservoirs

Industrial reservoirs have small surfaces but are a
numerous group. They have been performing significant
role from the beginning 20" 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 7" to 12™) and also their surface increased
(from 13.36 ha to 30.56 ha) in no longer period than 35
years in the valley of Lesny Potok (Obroslak, 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, Obroslak, 1996).

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

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

e The second type is typical for chemical composition
characteristic for natural waters (calcium — bicarbonate
or calcium - magnesium bicarbonate) (Dynowski,
Goldyn, 1973);

e 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, Obroslak, 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 4,310.4
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ha and of capacities of 201,657,000 m? 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 18" and 19" centuries dam reservoirs performed the
greatest role in the river basins; from the beginning of 20"
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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VIIK 504.4 (438)

Influence of antropogenic
transformation on runoff of

Rawa river

TocTpo CTaBUTBCS MHTAHHS BIUIMBY IIPOMHCIOBOTO PO3BUTKY,
HEpAL[iOHANBHOrO  MYHILUMAIBHOrO ~ BHKOPHCTAHHS — BOJHHX
pecypciB Ha cTaH piukd PaBBH, sika mHperepniia HaiOUIbIION
Tpancdopmarii rigponoriqHoi cucremu B ITombiii.

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, Chorzyw, Swigtochtowice and
Ruda Slaska (Obroslak, 1999). The most urbanized area,
the Rawa flows through - the downtown of Katowice —
there is a subject of ground sedimentation (Cmiel, 1996).
All these factors decide about the transformation of river
flow in degree not comparative to other regions of the
country.

In 1962 Le$-Rogoz wrote: ,,... the Rawa on its whole
length is a receiver of sewages from 12 mines, 6
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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 Koztowa
Gora 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).

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

Outflow component Outflow volume  Percentage
inm%s
Natural supply 0,80 41
Municipal wastes supply 0,25 13
Industrial wastes supply 0,90 46
Total: 1,95 100

According to data of Regional Board for Water
Management in Katowice in 1995 44,346,801 m® 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, Chorzéw, and Ruda Slaska (table
2) carried wastes away to the Rawa (Obroslak, 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 m® annually).

In production there are consumed waters from the
river basin of Rawa. From superficial intakes there came
1,326,638 m? 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 m® with sewage delivery
(46,132,562 m?) there must be raised a motion that water
economy provided by man in the river basin of Rawa
caused entire transformation of water relations.

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

Name of plant
Fabryka Sprzetu i maszyn Gorniczych Fasing (Factory)
Huta Baildon (Steelworks)
Huta Batory SA (Steelworks)
Huta Ferrum (Steelworks)
Huta Florian (Steelworks)
Huta Metali Niezelaznych Szopienice (Steelworks)
KWK Kleofas (Coal Mine)
KWK Mystowice(Coal Mine)
KWK Pokyj(Coal Mine)
KWK Polska(Coal Ming)
KWK Wieczorek(Coal Mine)
KWK Wujek(Coal Mine)
PKP Oddz. Budynkyw Katowice (Railway)

Sewages volume in 1995 in m®
26445
347615
584000
187000
2045825
1262900
5329260
742166
688901
2045308
21900
1452000
384000

Przedsigbiorstwo Chemii Gospodarczej PRODRYN, Zaktad Izoterma Chorzéw (Chemical Factory) 4494

PKM Katowice (Transportation) 55000
Przedsigbiorstwo Wodociagow i Kanalizacji Sp. z 0. 0. Ruda Slaska (Municipal) 999000
Rejonowe Przedsigbiorstwo Wodociagow i Kanalizacji Katowice (Municipal) 16218287
Rejonowe Przedsiebiorstwo Wodociagéw i Kanalizacji Chorzéw (Municipal) 13913814
Zaktady Chemiczne Hajduki SA Chorzéw (Chemical Plant) 184660
Zaktady Metalurgiczne SILESIA Swigtochtowice, Zaktad Lipiny (Metallurgy Plant) 77474
Zaktad Urzadzen Technicznych Zgoda SA Swigtochtowice (Factory) 92000

Table 3. Total volume of deliveries and consumption according to basins (accord.: Obroslak, 1999)

Consumption of

year year
Potok Lesny 589670
Nowobytomka 475960

Rawa 261008 31618

Consumption of
superficial watersm®a  underground waters m® a

Consumption of mining  Sewage delivery m® a year

waters m® a year
571000
525600 1214761
17881368 44346801
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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: Obroslak, 1999)

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

Q [m¥/s]
3

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
(Obroslak, 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 Obroncéw

)
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Figure 2. The Rawa flows in profiles N° 6 (Katowice, Miarki street) and N° 7 (Katowice, Obroncéw Westerplatte street) in period from XI1 1997

to X1 1998 (according to: Obroslak, 1999).



Cekuin “ExoJioria”

13

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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VIIK 504.5 (438)

Reasons for qualitative and
quantitative changes in outflows
in the catchment area of the

river Ruda

3po0eHnit MUPOKHi i TMOOKWIA OMKC TiJAPONIOTIYHOI CHCTEMH
piuku Pynu, sika € HalOLIBIIMM MPaBOOEPEKHUM TIPUTOKOM PIYKH
Opnpu. IIpoBoauThCs aHami3 3MiH CHCTEMH, 3MiHM HAIpsSMKIB
BOJIHMX TIOTOKIB, CE30HHHMX 3pYIICHb BHACIINOK TpaHchopmarii
HaBKOJIMIIHBOTO CEPEIOBHINA. ABTOPH PO3KPHUBAIOTH HAlBaroMirii
MIPUYMHK HETaTHBHOTO BIUIMBY APEHAKHHUX POOIT Ha PyX 1 SKIiCTh
BOIHHX pecypciB Py

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 1% or 2" order, which are merely clear and run through
heights of the terrain. Catchment areas of its tributaries are
bordered by watersheds of 3 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. Kuznia
Raciborska) (Dulias R., Hibszer A., 1996). The left-bank
part of the catchment area has been subject to
transformations resulting from anthropogenic factors
since 19" 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 Okreg Weglowy), 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:

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

Anna Madeksza
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o hydrographic conditions (deformations of streams,
debasement of class of purity),

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

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

e deterioration of natural resources,
o reduced environmental productivity,
o elements of environment lacking regenerative abilities,

e degradation of aesthetic qualities (Zmuda 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:

e transformations of earth’s surface,
e transformations of riverbeds,

o anthropogenic water reservoirs,

e water shifts,

o 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 Zory-R6j, which is used
for storing mining wastes (recultivated) and an excavation
in a sand-pit in Szczejkowice. Dumps are located within
the areas of Chwatowice, Boguszowice and Popielowo
(southern districts of Rybnik) and Ryduttowy. 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:

e creating collapse synclines,
o flooding the terrain,

e deterioration of elements of the hydrographic network.
(Zmuda 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 (13"-14"
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 19" 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 Stodoty (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 (Gornoslaskie Przedsiebiorstwo Wodne)
as well as from the retarding reservoirs in Mikotow
(swelled by waters from Goczatkowice Lake (Jezioro
Goczatkowickie), Czaniec Lake (Jezioro Czaniec) on the
river Sota and Dzieckowice Reservoir (Zbiornik
Dzieckowice) swelled by waters shifted from Sota and
Skawa). Shifts from the catchment area of the river
Vistula (Wista) amount to 0.90 m® « s*(Absalon D.
1998).

Apart from the shifts from the catchment area of the
river Vistula (Wista), local water-supply systems are
operated: in the city of Kuznia Raciborska, in the
commune of Kuznia Raciborska, Gaszowice and Nedza.
Additionally, ¥.aka Reservoir (Zbiornik t.aka) plays an
important role; it is situated on the river Pszczynka and
supplies water for industrial companies of ROW (31,000
m? x day ™). 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 Chwatowice, Rymer,
Jankowice, Krupinski, Ryduttowy or Zory. 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:

e increasing actual river outflow,
e 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
m? « s 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 min m® 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 (Gorny Slask) is situated
in the south of Poland and covers Silesian Upland
(Wyzyna Slaska) and parts of Raciborz and Oswiecim
Basins (Kotlina Raciborska and Kotlina Oswigcimska)
(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
(Choinski, 1996), while it is as much as 1.13 statistical
lake per km® in Upper-Silesian Industrial Region
(Gornoslaski  Okreg Przemystowy) (GOP) - the
economically best-developed part of the province
(Rzetata, 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; Rzetata,
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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
(Gorny Slask) region. While valorising only Dabrowa
Gornicza, Celinski et al. (1996) listed over 50 species of
protected plants (there are 47 in Biatowieza National Park
(Biatowieski 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 m?. 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 (Rzgtata, 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 (Il) is reservoirs in
excavations which were created as a result of sand
exploitation. Reservoirs in depressions and collapse
synclines (I11) 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
(wojewydztwo 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 (1), which are
related to man’s intentional activities and involved in
production cycle of industrial plants, are classified as
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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 (Gorny Slask), 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 (Wista) and
a number of artificial reservoirs, including the ponds:
Babicki, Brzezniak, Grabowiec, Ligotniak, Salm, Zalew
Rybnicki. Out of 13 sanctuaries existing in the Upper-
Silesian region, one — ,Y.¢zczok” 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 ,.t.ezczok” situated in the valley of
the River Oder (Odra) near Racibérz. 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 (Rostanski,
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,
,.,Hatcnowiec” and ,,Sokoty” with the night heron’ station
in Czechowice Dziedzice, fishponds in Tysiaclecia
Section in Katowice, a pond Grinfeld in Muchowiec ( 1%
class of water purity), reservoirs in the former sandpits
Pogoria | and Il in Dabrowa Gérnicza (a refugium for
wading birds and a spawning-ground) or ”Zabie Doly” in
Bytom (62 species of birds).

An ecological ground “Paprocany” is a water
reservoir surrounded by a forest terrain which total area is
185 ha. It was created in 18" 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 ,,Wielikat” spreading over the area of 637
ha in the Lubomia parish (Rostanski, 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
Czeladz, water reservoir in Koztowa Goéra with a park in
Swierklaniec, inter-forest meadows, river and ponds in
Pniowiec and Strzybnica near Tarnowskie Gory. 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

OmnucyeThes eKOJIOTTYHMI CTaH JiciB ropHoro periony Cinesii B
Tonbuy. ITpoMucIOBU PO3BUTOK B LIbOMY pPaifOHi, MOB’3aHMIT 3
BUJJ00YTKOM KOPUCHHUX KOIAJIMH, 3HaYHO BIUIMHYB Ha (hayHy JICiB,
Ha X aTMOc(epHHit 1 reosIoriuHumii cTaH. ABTOp aKIEHTYE yBary Ha
HEOOXiHOCTI CTBOPEHHS 3aIIOBIIHUKIB B IIbOMY PETiOHI, OCKUIbKH
came JIICOBI PecypcH € 3aXMCHHMHM IPOTU 3a0pyIHEHHs TPYHTIB,
(hOpMYIOTH CHPUSITIMBI KJIIMATH4HI YMOBH, YCyBalOTh MOYKJIUBICTh
3aruOesi 6araTbOX BUJIIB POCIIMH i TBAPHH.

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
Stanistaw 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 Gyry 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 20" 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 Kuznia Raciborska, Bukowno, Ogrodzieniec
and Tarnowskie GOry. The most devastated forests are
found near Katowice, Brynek and Swierklaniec (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 km?®_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).

Tab. 1. Kinds of forest stand damages

Kind of Symptoms Reasons
damage
Latent Not visible with naked Low dosage in short period
eye of time
Chronic Decolourization of ~ Low dosage in long period
leaves in consequence of time
of loss of chlorophyll,
local atrophy of leaf
tissue
Peracute  Trees drying up, whole High dosage in short period
forest stands dying out of time

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
{Wojewydzka Stacja Epidemiologiczno-Sanitarna}).
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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. ,Zabie
Doty" around Bytom and Chorzoéw 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 Czutéw).
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 Kuznia 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), Goéra Chelm (Dentario
enneaphylidis -Fagetum), Smolen (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 (Zaktady Chemiczne) ,Hajduki” in Chorzow,
Katowice Steelworks (Huta Katowice) in Dabrowa
Gornicza, Power Plant (Elektrownia) ,,Rybnik”, Power
Plant (Elektrownia) ,Siersza” in Trzebinia, Zinc Plant
(Huta Cynku) in Miasteczko Slaskiw. 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, G6ra Chelm — about 18, Smolen — 12, Ochojec —
8.the highest content of lead were found in Segiet — about
200 microgrammes per one gramme and Gora Chetm —

over 150. Summing up the following sanctuaries — Segiet,
Smolen, Gora Chelm 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.

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

Impurity Quantity 1992. Quantity 1997.
(thousandtonsa  (thousand tons a
year) year)
Dust 127,1 70,4
Gas 7381 607,5
Including:
Sulphur dioxides 366 268,2
Carbon oxides 2133 1624
Nitrogen oxides 1449 109,6
Hydrocarbons 11,9 4.6

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.

Tab. 3. The area of forest stands under influence of industrial

emission
Danger zone 1977 . 1987r. 1997 r.
inthousand inthousand. inthousand
tons tons tons
| 443 70,2 50,1
1l 61,3 76,5 105,8
1l 12,5 14,7 5

It can be noticed that the area of forest complexes in
Il Danger Zone increased. However their area in Il
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 / m? of dust. If technical filters were to face
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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

AHai3yeTbcsi piBeHb arMocepHOi 3a0pyIHEHOCTI 1 OKUCIICHHS
onaniB periony ripHoi Cinesil i IerpajauifiHuii BIUIMB LHX
(hakTOpiB Ha AHTOPOIIOreHHY CUTYyalil B perioi. [l aHamizy
BHKOPUCTOBYETHCS TIAPOMETPHYHIIT METOJ JOCIIUKEHHS. ABTOPH
POOJIATE BUCHOBKHM IIBHKOrO 3POCTaHHS DIiBHS 3a0pyIHEHOCT i
OKHCIICHHS. BOIHMX omajiB 3a ocrtaHHi 10 pokiB i BBaKarTh
TEPMIHOBOKO ~ HEOOXIIHICTIO ~ PO3MIOYATOK  T'iIPOreOXiMIYHHX
TIPOLIECIB JUTS TTONEPEDKCHHS PO3BHTKY LIUX SIBHILL

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 15", 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,
wiustyt) and calcite (Jabtonska, 1999).

Dust fall was a very serious problem especially of
seventies when measurement values were over 500 g/m?
annually. Here and there they even crossed the threshold
of 2000 g/ m? 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 / m? annually to 500 g / m? 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 / m?
annually. The basic improvement occurred in nineties
(especially in their second half) when top level of values
received equalled only 200 g / m? annually and was
adequate to compulsory standards. The average maximal
values of dust fall equalled:

in period of 1970 — 1979 — 1779 g/ m* annually

in period of 1980 — 1989 — 945 g / m? annually

in period of 1990 — 1998 — 372 g / m? 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 (Jabtonska, 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 (SO,), nitrogen oxides (NOy), carbon
dioxides (CO,) and ozone (O;). 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 (NH,). 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.

Post 1989 1990 1991 1992
Sosnowiec 52 5,0 4.6 4.6
Ojcyw (NP) 5,0 48 5,0 45
Wodzistaw SI. 45 41 42 4.6
Cieszyn - - 47 45

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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1993 1994 1995 1996 1997 1998

45 4,4 43 4,0 4,2 4,1
4,6 4,7 37 39 42 41
4,7 4,6 45 4,4 4,6 45
43 4,4 45 43 4,4 4,6

The average values of pH reactions of atmospheric falls in each investigative points in 1989-1998



Cekuin “ExoJioria”

23

Jarostaw Nabrdalik, Daniel Wicher
Faculty of Earth Science, University of Silesia, Sosnowiec,
Poland

VIIK 551.577 (438)

Variability of air temperature
and precipitation in Katowice
between 1931 and 1996 in

relation to urban development

AHai3yeThCsl BIUIMB LIBHAKOTO PO3BUTKY IpoLeCy ypOaHisallii,
110 BiIOYBa€ThCs B OCTaHHI Aecsatupivus B [losbi, Ha atMocdepy
Ha npukiaai Jganmx  M.KaroBie Ta  M.AJeKcaHIpOBIIE.
AKIICHTY€eTbCS. yBara Ha BHUPIIICHHI NPOOJEM TaK 3BaHOrO
“TeIUIOBOrO aHKJIABa  TEMIIEPATypH Ta 3MCHIICHHS IIPUPOIHBO
[PUTAMAHHOIO JAHAM PEriOHaM PiBHSI ONAiiB y POKH MIBHIKOL
iHIyCcTpiam3arii.

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
(Gyrnoslaski Okreg Przemystowy) 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

Daniel icher

big city as far as distribution of dense structure of
buildings is concerned (Kruczata, 1972)), that it represents
the climate of an urbanised area. Aleksandrowice is
situated a few kilometres south-west of the centre of
Bielsko Biata. 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 Krakyw (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
(Ts$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 (Kozuchowski,
1984; Przedpetska, 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.



24

CryneHTchbKi HAyKOBI cTyji

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. Ancther 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 0.4°C in the
period from 1931 to 1996. However, the tendencies of
temperature changes varied in different seasons.

e Winter season — the temperature increased by as much
as 1.6°C during the analysed period

e Spring season — an increase by 0.8°C in average
temperature was observed

e 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 0.3°C 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
0.3°C during 46 years) and minimal temperatures (an
increase by 0.6°C during 46 years).

Summary

Comparative analyses of precipitation in Katowice
(being a representative of urban conditions) and
Aleksandrowice (situated in the foreland of Sacz Beskids
(Beskid Sadecki)) 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 Goczatkowice Zdrd;.
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,
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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 Czutéw).

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 Kuznica
Warezynska). 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 (Goérnoslaski Okreg
Przemystowy), 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

PosrispatoTeest pobiemu TypusMy B cydacHiit [lombig. ABTOp
aKIICHTY€ YBary Ha HEOOXITHOCTI PO3BUTKY HOBUX (hOPM TypuU3My
UL TOro, 100 YHHKHYTH HECIPUSATIMBY —aHTOPOIOICHHY
TpaHCc(OpMALiI0 HABKOJMIIHBOrO cepenoBuina B [Tonbri.

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, Mikutowski,
Whyrzykowski, 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 kﬁ;
Kondracki (1974) as a i
physiognomic type of land of
specific structure that is created by
mutual relation of the sculpture of
earth’s surface and its lithological
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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 (Szczesny, 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, Mikutowski, 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 Kkarstic 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):

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

e 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;

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

e 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,
Mikutowski, 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 Zar peak in
Lower Beskids (Beskid Maty) etc.), which often shape the
need for touristic services, but are completely neglected in
papers concerning the topic (e.g. Lijewski, Mikutowski,
Whyrzykowski, 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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MaremaTtuyHe MOJIEIIFOBaHHS
MTOMYJIAII1 IITaxiB BOAHO-
OOJIOTSHOTO KOMILIEKCY Ha
MIPUKIIAJIl KPYOKHS Ta
MIPOTHO3YBaHHS MIEPCTICKTHUB
TIOJTFOBAHHS B YMOBaX
KinOypHCBKOT KOCH

VY crarTi HaBeNeHO IMPHKIAJ MOJCITIOBAHHS MOMYJSIl MTaxiB
BOJIHO-OOJIOTSIHOIO ~ KOMIUICKCY. — 3allpoOlOHOBaHO  (hOpMyITy
MPOrHO3YBAHHSI YHMCEIBHOCTI IOMYJHLil KPWKHA B yMOBax
KiHOypHCBKOT KOCH, 32 JIOMOMOIOK SIKOi BHBOIHMTHCS TAKHi
BIJICOTOK BIJICTPLITY Y IEpIOJ ITOJFOBAHHSI, TIPH SIKOMY YHCEIIbHICTh
TOMYJISAL TpMaacs 6 Ha ONITUMAILHOMY PIBHi.

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.

ITiBnenni obmacti YKpaiHM € ChOrOHI HAWOUTBII
IyCTO 3aceleHHMH, 3 IHTCHCHBHHUM  CIUJIbCBKUM
TOCHOZIAPCTBOM,  TPOMHCIIOBICTIO Ta 3  BHCOKHM
pekpearniiiHiM HaBaHTaKEeHHsM. Ha 3MiHy mpupomHuM
maHmuadTaM TPUHANUTM KyJABTYPHI, IIO TPH3BENIO 0
TIOTIPIIEHHST BWIOBOTO CKJIaAy 1 PI3KOro 3HWKEHHS
YHCENBHOCTI OKPEMUX BHIIB MTaxiB [5].

lonmoBHMMYK TNpHMMHAMK 3HWKHEHHS MTaxiB, Ha
nyMKy Appamarpkoi T.B., MOXHA BBaXKaTH: HaJMipHA
no0M4Ya, BIUIMB BCEJMCHCHKMX BHJIB, 3MEHIICHHA Ta
TIOTipIIEeHHsT KOPMOBOI 0a3H, 3HUIIEHHS NTaXiB 3 METOI0
3aXUCTy  CUTBCBKOTOCHONAPCHKUX Ta  TIPOMHCIOBHX
00’€KTIB, BUIAKOBE 3HUIICHHSI.

Ha AsoBo-YopHOMOpchkOMy y30epexcoki YKpaiHH
JUIIE 32 JEKUTbKa OCTAHHIX JECATHpIY 3HUINCHE YH
MOpyIIEHe TpUpoiHe JKHUTTS 25% BOXHO-OOMOTSHMX
yrime. Jlerpamamisi IMX Yrimk Yacro BHKIMKAHA
TOCIIOIAPCHKOIO TISUTBHICTIO.

BararctBo opriTopayHrm B pi3HI CE30HM POKY
TIPUBEPTAJIO JI0 ceOe yBary BU3HAYHIX HAYKOBIIIB BCHOTO
CBITy, a HCNOMIpHE 3HHIICHHS NTaXiB 3MYCHIIO
TIOCTABHUTH IMUTAHHSI TIPO CTBOPEHHS B paiioHi [liBHITHOTO
IMpugopromop'st 3amoBigurka (1938 p. — oprawizarmis
YopHOoMOpchKoro 6iochepHoro 3arnosiaauka). J{o ckramxy
3aIoBiIHKKA yBiinUIA 1 yactnHa KinGypHchKoi koch [3].
YactmHa BHyTpimmHiX BomorM KiHOYpHCBKOI KOCH Ta
TIPHOEPEKHI MLUTKOBOIIS HAEKATD 10 BOIHO-OOTOTSHIX
YTigh MDKHAPOMHOTO 3HAYCHHSA 1 MiMANAIOTh Tif IO
PamcapMchkoi KOHBEHIIIT, sika Oyya MpHUiiHsITa 2 JIFOTOro
1971 p. y m.Pamcap (Ipan) 3 MeTor0 30epeXKeHHsT MiCITb
iCHyBaHHA BOJAOIUIABHMX TTaxiB, TOOTO THX, SKi
EKOJIOTTYHO 3IeKATh Bil BOMHO-OONOTSHIX YIifb.

B 1975 poui TenmpiBchka Ta Sropiuibka 3aTOKH
Oy 3aHeceHi /O CICKY BONHO-OOJOTSHUX —YTiib
Mi>KHapOTHOro 3Ha4eHHs [1].

KinOypHCpKa KOCa BiAirpac BENUKY pollb Yy
peamizarii mi€i koHBeHifi. Y 1992 p. 3a pitieHHAM
MuxkomnaiBcbkoi obmacHoi Pamyu TyT cTBOpeHO OmuH 3
Tepmmx B YKpaiHi perioHabHIX TaHAMAa(THIX MapKiB
[6]. JlammmadTHuii TIApK  BUKOPHCTOBYETHCS  SIK
3alOBiJHA TEPHUTOPis, peKpeamidHmii 00'€KT 1 5K
MHCIIMBCHKA IUTHHUI. Jl0 MUCITMBCHKHX BHAIB Y KpaiHH,
BiIMOBiMHO 10 YMHHOTO “TIONOXKEHHS TPO MFCIMBCHKE
TOCIIONAPCTBO Ta TOPSNOK 3HIACHEHHS IIOJIOBAHHS
BiZTHOCHUTBCSI KPIDKEHP 3BHHYAiHI. B paifoni [liBHigHOTO
[puaopHOMOp's TepuTopist KiHOypHCBKOI KOCH € OIHIM
3 MICIIb HOTO MEIIKaHHS.

KpmwkeHp — HalOLIbIIA 3 PIYKOBUX Ka9OK BATOKO 10
1,5 kr. B Ykpaini mommpeHa ckpisb, 3a BUHATKOM Kapmat
ta miciB Kpumy. [Hizmyerscs
CKpi3b, aje TepeBary Bimmae
MIJIKOBOAHHM BOIOWMaM.
JKuBUTBCS  POCIMHHOIO Ta
TBAaPUHHOIO 1KEIO0.

AHamizyloun  IUHAMIKY
YUCENBHOCTI KPWXKHS Ha |

KinOypHepkilt  KOCi, ciain

BigmiTuTH, 110 3aranLHa%
YMCENBHICTh B IOPIBHSAHHI 3 fr't ?E@IﬁopHa Ianna
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Pix 1994 1995
YucenbHICTh 6000 5500

IHIIMMH  pOKaMM 3HAYHO 3MEHIIIACH 1 TPOIOBXKYE
3MeHIyBatuch. Tak, B mepion 3 1994 no 1999 p. Bona
3MenmmIach 3,5 pasu [4].

Ile MoXe MOSCHIOBATHCS PI3HUMH TNPUYMHAMM.
MITPAITi€r0 NTaXiB B 3AISKHOCTI BiJl KIIMATHYHUX YMOB,
3MIHOIO CEpe/IOBHINA ICHYBaHHS, IIOTipIICHHSAM
KOPMOBHX YMOB, TIOCHJICHHSIM BIUIMBY XIDKAKIB, & TAKOXK
JIy)Ke BEIMKHI BIUIMB Mae€ TIOJIOBaHHA  YH
HeKoHTponboBaHMK  BigcTpis. Ha  KinOypHCbkil
MHCIMBCBKIA JUITHII L€ OOWH 13 HANBaKIIMBIIIMX
(akropiB.

3amauero gaHoi pobotm  Oynmo  MOJIEMIOBAHHS
YHCENBHOCTI KPIDKHA B yMoBax KiHOypHChKOi Kocu. Byia
3pobneHa crnpoba BuBecTH (hOpMydy NPOTHO3YBaHHS
YHCEIBHOCTI TOMYIBALii BpaxoBYIOUM pi3HI  (hakTopu
BIUIMBY. 3a aHTPOIOTreHHU (hakTop OyB B3ATHIA BiICTPINL

PoGota Oyma pos3moyaTa T 9ac JUTHIX eKCIICAUIIIN
Ha KinOypHcbky Kocy. Bemmest crocrepexeHHs 3a
YHCENBHICTIO NTaxiB HAa 00paHNX JUITHKAX, a TAKOX OyI10
3MIMCHEHO KUTBbIIOBaHHA mTaxiB. Lli Bimomocti Oymm
BUKOpUCTaHI y poOoti. Takok Oym BHKOpHCTaHi
cratucTuyHi  gaHi  OdYakiBCBKOrO  JIEP>KaBHOT'O
rocriogapcekoro oo'eHanHs "Mukoaisic'.

JlmHaMika Oymb-SKOi TIOMYJIAIIii 3aJeKUTh BiI il
4YOTUPHOX Trpyn ¢dakTopiB: abioTHdHOTO,
BHYTPIIIHBONIONYJIANIHHOTO,  OIOIEHOTHYHOTO  Ta
anrpororennoro. Tomi: 4 = ( D5, Dypnons Dsioyens (DaHmp.)
[2].

Koxna 3 mmx rpyn (axropiB Mae CBOI CKIIAJIOBi:
@, — TemIepaTypa TOBITpsI, MIBHUAKICTD Ta CHJIa BITPY,
POMIOYICTh TPYHTY, peibed wmicrieBocTi Tomo; Dy on.
BpPaxoOBye BiK OCOOMH, JONI0O CaMOK Yy TOMYJISIi,
CMEPTHICTb Ta IUIOIOYICTh NMOMYIALLT; Ppigyen, BPAXOBYE
(i3ndHy Ta TeHETHYHY OBHOLIHHICTH OCOOMH, HasIBHICTH
NapasuTiB, XBOPoO TOIIO; @Dy BPAXOBYE BIICTPIN,
OpaKOHBEPCTBO, IIIYMOBE Ta IHIIT B 3a0pyTHEHHSL.

®Dakropy abioTHUHI Ta O1OLEHOTHYHI BUPAKAIOTHCS
4yepe3 BHYTPIIIHBONOMY/ISIHHI, a 3 aHTPOIOTeHHHX
BPaXOBYETBCSI HOPMa BiJICTPLITY.

®Dopmyna CKIamaeThes 3 ABOX 4actwH. Ilo-miepre,
BPAXOBYIOTHCSI CAMKH, SIKi IIIe HE BTPATIJIN 31ATHICTH J10
po3MHOXeHHA. [lpumycrtimo, mo Y, — mporro3oBaHa
YHCENTBHICTB MOIMYISALT KPIDKHS B SIKUHCH PIK.

Xr4 — YHMCENBHICTh CTai B TIONEPEAHHOMY POIIL.
KinpkicTs mTaxiB y MOMYJAL[i JOPIBHIOE YHCENBHOCTI
crai B I[bOMY pOIli TIOMHOXKCHIM Ha Koe(illieHT momi
CaMOK y Tiommyrsiii. Bimomo, 1o He BCi caMKy KPYDKHS
OepyThb yuacts y posmHoxkerHi (K). Tomi KiTbKiCTs caMoK,
mo OymyTe OpaTH ydacTb y pPO3MHOKEHHI, CKJIafaThMe
Xra®Me k.

1997 1998 1999
4700 3505 1780

¢ — CepelHs KUTBKICTh SI€Ib, IO Hece OHa CaMKa.
3arabHa KUTBKICTB SI€Ih Y IIBOMY POIi CKIIaJaTHME Xr.
1 *m ¢ K ¢ C. BiAcOTOK KIaH0K I'MHE BHACIINOK IMiHSTTI
piBHS BOmM, XWXKakiB ToOmo. K3 — J0ms f€mb, 100
3aMMNIUTHCS Trics 3arudeni. Toxi KUThKICTh MOJOTHAKY
JIOPIBHIOE Xy * M ¢ K ¢ C * ky. SIKack KiTBKICTH MONOIHAKY
BUTONTYEThCA KPYITHOK POraTol0 Xyao00w0, THHE BiJ
XIDKaKiB YW  IHIOUX  HECTIPHUATINBHX  (hakTOpiB
HABKOJIMIITHBOTO CEPEIOBHINA. UHCETBHICT MOJIOIHSKY,
10 BIDKMIIA, CKIAZATUME Xr1®* M * K o C o kie k. 3
ypaxyBaHHSM IHOTO, YHCEIBHICTh HOBOYTBOPEHOI cTai —
X1+ Xrg ®Me K e Cekye k. Bincorok HOBOI cTai rvHe i
Yac 3uMH (3 ypaxyBaHHSM BiJIITAIOUYMX 1 3UMYIOYHX B
MHCIHMBCTBI  0cOOHMH). BpaxoByroum KkoedimieHT
BIDKUBINOL TICIIS BIACTPUTY Ta JOMIO BIDKHBINIOL ITiCIS
3UMH CTal MAEMO:

Y.= (Xr_1+ X1 *Me kec ’kl’ kz) . k3’k4.

[Mo-npyre, HEOOXiTHO BpaxyBaTH CaMOK, IO depe3
BU3HAUCHUN TEPMiH BTpPaTHIH 3JAaTHICTH  JO
PO3MHOXEHHS. Xrn® M — JONSA CaMOK, IO BTPATHIA
37IATHICTE BiIKIANATH STATISL. (Xr.g ® M — Xpn ® M) © K — j1omst
CaMoK, IO Oepe y4acTs y po3MHOXKeHHi. Jlitoum mami 3a
BXKE HABEJCHOIO BHUINC CXEMOK BHBOIMMO JIPYI'y
thopmyiry. OO0’ €THABINH JIBI YACTHHU, MAEMO:

= (Xt Xz omekec ok k) o ks o ki) ®

m — X °m)°k°C°k1 °k2+(Xr_1+Xr_1 *me

keceoky oky) okseks) ek ok,
Jie Tl HaBe[eHI MOXIIHBI KOSQIIE€HTH U PO3PAXYHKY
YHCETBHOCTI KPHKHSI 38 HABEZICHOKO (hOPMYIIOH0:
X 1 — YACEITBHICTB CTal B IOMEPEAHHOMY POIIi:
m = 0,5 — mpumnycrima goist camok y nonysiii; kK = 0,8 —
JONISL CAMOK, 10 Oepyrh ydacts y po3MHOkeHHi (80%
camok [4]); k= 0,71 — nonst si€np, M0 3ATHIIAETECS THCIS
saruOem (25-30% KiIamoK THHE 3a BHINE MEPENiYeHHX
npuunH [5]); ko= 0,65 — nonst BukuBanHs Momonasiky (30-
40% momousiky rude [4]); k3= 0,75 — nosst BiKMBaHHS cTal
micias 3umu (20-40% HoBoi crai rume [4]); Ky — momst
MOMYJISITii, BIDKUBILOI TCIs HOPMH BimeTpimy; N = 5 —
KUTBKICTh POKIB, Yepe3 sKi CAMK{ BTPAvaioTh 3/ATHICTh
Bimknamary sins [5]; ¢ = 13 — cepeHst KUTbKICTh SI€lp, 110
Hece oHa camka [5].

3a mormomororo 1€l Gopmyir Oyiio BU3HAYCHO, IO
MpH  CydacHOMY BiIICOTKY Bimctpiny (Mmaibke 50%)
TIOMYJISALIS KPIDKHS 3arvHE 3a OfuH pik. ToMy HeoOXiaHO
BXWBATH 3aXOMiB M0N0 1i BimHOBIEHHA. byro
3aIpONIOHOBAHO 3a00pOHUTH BIJICTPIT HA MUCIUBCBHKIN
JibHAII Ha 3 poku. TUTBKM TOMI YMUCENBHICTD TOMYJISLIi
MOYHHAE BUpiBHIOBATHCS (T 1).
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Taomuus 1. [Iporxos yncesIHOCTI KPHKHSI B YMOBax
KinOypHcbKoi KocH Ta NPUKJIaJA MOAKINBOTO BiICTPLTY

Pik Bincoroxk BixcTpimy K4 UncenpHiCTb,
monysii, % 0COOHH
2000 3abopoHa 1 1674
2001 3abopona 1 1884
2002 3abopoHa 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

3 Tabn. 1 Mm OGaynmo, IO 3a JOMOMOIOKO
3aMpPOTNIOHOBAHOTO MOPATOpIF0 HAa TPU POKH BIAJIOCS
BifHOBHTH TIOmyJsatito 0 BimMiTku 6000 ocobmu. Came
I KUTBKICTh TNITAaXiB € ONTHMAIBGHOIO JUIS MUCIUBCHKOL
JUIGHHALII.

3a nomomororo ¢GopMynn OyB BHBENCHHH TaKHi
BIZICOTOK  BIJCTpiTYy, MO0 YHCENBHICTh  ITOITYIISIIT
TpUMaJIacsl Ha BHILE3a3HAYCHOMY PiBHI.

Biacorok Binctpiny Oyme komuBatucs B Mexax 43-
45%. Hasenmena ¢opmyna € OOHHM 3 MOXJIMBHX
BapiaHTiB 0OpaxyBaHHS 1 NPOTHO3YBaHHS YHCENBHOCTI
TOITYJTSIi] KPYDKHS 3BUYalHOro B yMoBax KiHOYpHCHKOI
KOCH.
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MOHITOPUHT SKOCTI BOJIU PIYKU
[HrYyn

Jlana poOoTa TPUCBSMEHA MOHITOPHHTY TiPOXIMIYHHX Ta
rigpo¢i3MyHUX MOKa3HUKIB piuku Iuryn mporsrom 1992-1999
pokiB. OCHOBHOIO MeTOI0 pPOOOTH € BUSBICHHS JESIKHX
3aI©KHOCTEH Ta BIUIMBY NEAKHMX IIOKasHUKIB HAa CTaH BOOU Y
BOZIOMMI.

HaBeneni 3acobK ITpoBEIEHHS MOHITOPUHTY, HajaHa KOPOTKa
XapaKTEePUCTHKA HAHBayUTHBIIINX OKA3HHKIB 3 OITFICOM OCHOBHHX
ix xapakrepucTuk. OKpeMo BHKIAICHO (aKTHUHUI Matepiai y
BHUIIIL TaOIMI Ta KOPOTKOTO IOSICHEHHS OKPEMHX MOKa3HUKIB.
TIpoBOMKTECS aHAJ3 OTPUMAHHMX PE3YNBTATIB 3 IMOOYIYBaHHIM
TpadiuHuX 3aISKHOCTEH.

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.

PiukM — TNpPUHOMIIOBO BaKJIMBA YaCTHHA BOIHHX
pecypciB Ykpainu. YkpaiHa Mae BENMKY KUTBKICTh PIUOK.
[pugomy, OLTBIIE HIXK CTO 3 HUX MAIOTh JIOBKUHY TIOHA]T
100 xinomerpiB. Haitbinbmi pidkn Yxpaiau — rie JHimpo,
Huicrep, dynaii, [lisnennwit byr, Ciepchkuii JloHes Ta
Tuca. IlpaktmaHo yci piukd YKpaiHM HaJeXaTb g0
OaceiiiB YopHoro Ta AsoBcbKOro MopiB. Jlume
3aximanii byr Ta 1me Jekigbka pIiUOK BIAJAIOTh Y
Banriiiceke Mope.

Piukn YkpaiHu mepeBaXKHO PiBHMHHI 31 3BUBHCTUM
pycioMm. BoHn MaioTh MOBUTBHY TEUIIO Ta PO3TAIIOBaHI
MEPeBAKHO HA MIMPOKMX piBHUHAX. Piukm, 110
nporikatoTe yepe3 Kaprarcpki Ta Kpumcbki ropu rydsi
Ta mBuAKl. He muBisanchk Ha 1€, B IEAKMX MIBIECHHUX
perioHax B3araji HeMae PiuoK.

BockoboiiHikoB XKyp6a Haranis
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Piuky Ta iHIm BOAHI pecypcH (BOTOCXOBHIIA, 03epa
Ta CTAaBKH) I'PAIOTh BOKIIMBY POJIb Y BOIOIMOCTAYAHHI, Ta,
JI0 TOTO K, BHKOPHCTOBYIOTHCSI SIK JDKEPENO EHEeprii;
pIYKH, IO MIXOASATH IS HAaBITaIlil, MAalOTh BAKIUBY
pONb SIK TPAHCIIOPTHI IIUIIXM. B Haml 4ac BEIMKOro
3Ha4YeHHs HaOyBa€ BUKOPUCTAHHS BOJHUX PECYpPCIB, a
0COONHBO X BIATBOPEHHSL.

Ham Bimomo, mo 3a0pymHeHHS BOmA — IIE
MOTPAIUIIHHSA Y TPYHTOBI Ta IHIN BOAWM XIMIYHHX,
¢GBUYHIX 1 OIONOriYHMX MaTepiaiiB, SKi 3HIDKYIOTH il
SIKICTB.

Hanmipae BHKOpHCTaHHS BOAHHMX pecypciB Ta ix
3a0pyIHEHHS € HATaIbHOI IPOOJIEMOI0, sKa IMOTpedye
HEBIJIKJIATHOTO PiIlICHHSI.

OCHOBHHM JDKEPENoM 3a0pyTHEHHS pidoK €BpoIH €
TIPOMMCIIOBI TTiIPHUEMCTBA, MiChbKa KaHAI3allisl, CUTbChKE
TOCTIO/IAPCTBO T Pi3HOMAHITHI Tay3i IPOMHCIOBOCTI.

Hama obmacte He Oarata Ha BomHi pecyper. Tax
OCHOBHHM JDKEPEIOM BOJIOIIOCTAadaHHs MUKOIaeBa €
Juinpo, mo mpoTikae 3a MexaMu MUKOMaiBChKOI
obyacti, mpoTre OiNbIIiCTh palOHHUX MEHTPIB
BHUKOPHCTOBYIOTh BOIHI PECypCH BOJIOCXOBHII Y
mi3eMHNX mkepen. OpmHak, sK BiZIOMO, BOJIOCXOBHINA
CTBOPIOIOTH IIUTY CTPIUKY €KOJIOTIYHHX MpoliieM depe3
HEZOCTaTHIl BOJOOOMIH: “HaJBIOOpEHHS NOXHBHUMHU
pedoBrHaME (€BTpODIKALLisT), 3MEHIIEHHs Oi0IOriYHOrO
Ppi3HOMAITTS, 3a0pyAHEHHS HAQTONPOAYKTaMH, BAKKIMHI
MeTaJlaM¥, TIECTUIIIAMY i PaJliOHYKITi TaMH.

O0’exTOM JoCHiKeHb € piuka [HTynm, nounmHaroun
Bix cema PosaniBka, BomocxoBuma Oinst cema CodiiBka,
JI0 TIOYaTKy IHTYIIbCHKOI 3pOIIyBAJIbHOI CHCTEMH OLIst
cena [lpuBineHe. MOHITOPHHT TIPOBOIMBCS TIPOTSATOM
1992-1999 pokis MBY KBBP, 1110 € mnpeacraBHUIITBOM
Baceitnosoi incniekii p. I1.Byr.

Jlana miisHKa PidKd Mae JOBKHHY 56 KM, THa(iHHs
piuku craHoButh mpubmu3Ho 10 M, Mae He myKe
po3ramyxeHy riaporpadivdy citky. PiukoBa momiHa Ta
3amiaBa  JOCHTh OOMEXeHI MNpuOepeKHUMH
mimBumieHHSAMHA. Ha  JaHOMy BiZpi3Ky 3HAXOOWTHCA
CodiiBcbke BOmOCXOBHUINE (SKE TaKOK € MPEIMETOM
MoHiTOprHTY). Bin cena Mana AnniBka 10 cena ITecki
3aIUiaBa JerpagoBaHa depes
MeNiopaTUBHI  3aXOIH
(CTBOpEeHHS  IpEeHAKHHUX
KaHaTiB, OCYIIEHHS), IO
MOXHa TOB’s3aTH 3
MOYaTKOM  3POLIYBaJIbHOI
cucremu. lupuna piukm —
npubmsHo  omHakoBa (150

M)v 3 PO3MIMPEHHAM pYyCiia
_ Yynpuna Orena nobmsy  IlpusitsHOro 0
S /200 m. BomozaGopu, obpaHi

JUIS TOCIIJDKeHb, MOYKHA BB2)KATH PEIPE3CHTATHBHUMH,
OCKUTFKY B IIMX MICIIX MU BiIOMpaEMO MpoOH BOAM JO i
mics 11 3a0pyJHEHHS CKHOaMH 3 CUT Ta MICTEUOK, a
TaKOXK CKUJIAMH CLIBTOCIITiIITPHEMCTB.

1. TlIpoOu BimOupanucs Ha cepeyHi Tedil Pidkd y EMKOCTI
00’emom 5 1.

2. BiniOpasi mpobu y naGoparopii aHaTi3yBaIu 3a TAKUMA
15 noka3HMKamy, sKi, Ha MO0 AYMKY, HaiKparie
XapaKTepU3yIOTh CTaH, SIKICTh Ta XIMIYHHUIA CKJIaT BOIH.

3. PH Bomu — ouH 3 HAHBaXJIMBINIMX MOKA3HUKIB SKOCTI
BOJI. BenudrHa KOHIEHTpAllii i0HIB BOIHIO Ma€ BEJIMKE
3HAYCHHS [T XIMIYHHMX Ta OIOJOTIYHUX MPOLIECIB, IO
BiIOYBafOTHCS B MPUPOAHKX Bojax. Binm Bemmuman PH
3QJIOKUTh PO3BUTOK Ta IKUTTEISUIGHICT  BOIHHX
pOCIHH, CTIHKICTh pi3HOMaHITHHX (opM  Mirparii
€JIEMEHTIB, arpecHBHA [iisl BOAY Ha METaJIi Ta OCTOH.

4. TlIpo3opicTh, uu MPOITYCKAHH CBITIIA, BOAM 3yMOBJICHA
fi KOMBOPOM Ta MYTHICTIO, TOOTO BMICTOM Y Hiit
PI3HOMAHITHHX KOJNBOPOBHX, 3BKCHHX PEYOBUH 1
MiHEpaJIbHUX PEYOBHH. Y 3aNEKHOCTI BiJ CTYIEHS
MPO30POCTi BOLY YMOBHO PO3AULIOTH HA IIPO30PY,
CITabKo OMANeCHipylouy, ONAleCLipyloUy, JIETKO MyTHY,
MYTHY, JTy’Ke MyTHY.

5. Bwu3HaueHHS KHCHIO B TIOBEPXHEBUX BOJAX BKIIOYCHO
[0 TpOrpaM CIIOCTEPEKEHb 3 METOI OLHKH YMOB
iCHYBaHHS TiZPOOIOHTIB, TAKOXK W pHO, SIK KOCBEHOI
XapaKTePUCTHKH SIKOCTI BOJM, IHTCHCHBHOCTI MPOLIECIB
NPOAYKYBAaHHS 1 MJECTPYKI[i OpraHiuHUX pPEUOBHH,
CaMOOYHILICHHS BOZIONM Ta iH.

6. Brcoka >XKOpPCTKICTb, OCOOIHBO 3YMOBJICHA COMSIMH
MArHifo, TOTIPIIye OPraHOJENTHYHI BIACTHBOCTI BOJH,
HaJIarouM il TIpKOro cMaky Ta 3/iHCHIOI0YH BIUTUB Ha
OpraHu TpaBJieHHsI. BeinunHa 3arajbHOI HKOPCTKOCTI y
NUTHIN BoAi He moBuHHA niepeBuiiryBatd 10,0 Mr exs/n,
JKOPCTKICTh TIOBEPXHEBUX BOJ IMIAETHCS MOMITHAM
Ce30HHUM  KOJMBaHHAM, JIOCSTalOud  3a3BHYai
HEBEJIMKOr'0 3HAYCHHSI HAMPHUKIHII 3UMH i HAFMEHIIIOro
y nepion maBoaky. JKOPCTKICTh MiZEMHHUX BOJ OLTBIIT
nocriiHa [7].

7. JlaHi mpo BMICT Kaiblifo B BOAaX HEOOXiqHi MpU
BHUpIIICHHI THTaHb, WO MOB’s3aHi 3 (OpMyBaHHIM
XIMIYHOTO CKJIay TIPUPOIHKX BOJ, X TIOXOMKECHHSM, a
TaKO)K TIPU  JOCII/DKEHHI  KapOOHATHO-KAJIbIIIEBOT
PpiBHOBaru.

8. Harpiii Ta Kajiii € OAHUMH 3 TOJIOBHHX KOMIIOHEHTIB
xiMiuHOro ckiagy mnpupomgHux Box.  Okpim
TeOXIMIYHOTO 3HAYCHHs, BHBUCHHS BMICTYy IHX
CNIEMEHTIB  HEOOXIZHO i1 PO3pPOOKHM  HAYKOBO
OOrpyHTOBaHHMX 3aXOMiB 3 OXOPOHH Ta BHUKOPUCTaHHS
BOIL.

9. dochop € onHIM 3 TOTOBHUX OiOr€HHUX EIEMEHTIB, 110
BM3HAYAIOTh MPOAYKTUBHICTH Bojoimu. Cromyku
(hochopy 3ycTpivaroThCsi B yCIX JKMBHX OpraHi3mMax i
PEryIIOITh SHePreTUYHi MPOLECH KIITHHHOIO OOMiHY.
Ockinbku  Gochop € eNeMeHTOM, SIKUi  JMITye
PO3BHTOK BOJIHMX OpraHi3MiB, OL[iHKA HOTO KiTHKICHOrO
BMICTY Ma€ BEJIMKE 3HAUCHHSI [IPU JIOCITI/DKEHHI [1iHCHOT
1 IOTEHLIANTBHOI MPOTYKTUBHOCTI BOIOKMH.
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Ta6mnus 1. Tigpoxiviusi Ta rixpodismani nokasnuku Boau 3 p.Iury, c.PozaniBka [2]

Iiapoximiuni Ta rigpodizuyni

TMOKA3HUKHU
PH

[Ipozopicts, cm
MyrtHicTh

Po3unnnumit kuceHb

% HacHYCHHS KHCHEM
JKopcrkicTs 3ar. Mr eKe/1
Cyxuii 3aJIUIIIOK
Kapmiit

Harpiii+Kamii

®Docharn

3ai3o 3aransHe

Migs

0071518

CIIAP

Hadrompomyxru

Bono3a6ip 3 piku Inryan, ceio Po3aniBka mo pokax
1996
8,3
38,0
24,7
14,6
126
111
1077,0
114,0
133,0
0,69
0,019
0,017
0,010
0,63
0,32

1994
8,3
40
9,5
9,2

1101
93

0,17

0,22

0,01

0,018

0,041

0,35

1995
8,2
30
44

12,3
116
9,7

1043
103
146

0,52

0,29

0,012

0,066

0,07

0,29

1997
8,4
12,0
76,5
16,4
130,0
9,9
1006
109
140
0,31
0,55
0,00
0,009
0,057
0,35

1998

Ta6mmus 2. Tigpoxiviuni Ta rixpodizmani moxaznuku Boau 3 p.Iuryu, c.Codiiska [2]

Tigpoximiyni Ta

rigpogiznuni mokazauku 1992

PH

[IpozopicTs, cMm
MyrHicTh
Po3uvHAMIT KHICEHb

% HaCHYICHHS KHCHEM
JKopcTkicTh 3ar. Mr eKs/Jt
Cyxuii 3aJTUIIOK
Kanprii
Harpiti+Kamii
®Docharn

3ai3o 3aransHe

Migs

0071518

CIIAP
Hadrompomyxru

8,4
33

11,5
1480
124
160
0,101
0,523
0,044
0,06
0,127
0,65

Bon03a6ip 3 piku Iuryi, ceso CodiiBka mo pokax

1993
8,45
25
30
9,5
86
1114
10,2
99
144
0,1476
0,25
0,004
0,04
0,07
0,72

1994
84
26
10,5
9,6
1122
98

0,28
0,19
0,0125
0,094
0,032
0,5

1995
8,3
373
29,3
13,0
125
10,3
1164
104
167
0,506
0,157
0,013
0,66
0,66
0,317

1996 1997 1998
8,4 8,4 8,20
360 27,0 39,0
280 530 2,07
150 134 154
1440 1240 1470
9,3 9,9 10,6
10020 1076 1154
98,0 101 98,0
1432 158 1530
053 0315 0,266
024 035 0,187
0,000 0,031 0,019
019 0025 0,022
0,047 0,053 0,041
05 0454 034

Ha ocHOBi 3BemeHOro 70 TaOMHMIh (PAKTHYHOTO

Ta6mmus 3. Tixpoxiviusi Ta rixpodisuuni nokasnuku Boau 3 p.Iurys, c.lIpusitbHe [2]

Iiapoximiuni Ta rigpodizuyni

TMOKA3HUKHU
PH

[IpozopicTs, cMm
MyrHicTh

Po3unnnumit kuceHb

% HacHYCHHS KICHEM
JKopcrkicTs 3ar. Mr eKs/I1
Cyxuii 3aJUIII0K
Kanprii

Harpiii+Kamii

®Docharn

3ai3o 3aransHe

Migs

0071518

CIIAP

Hadrompomyxru

1999
8,2
329
26
10,3
110,2
10,2
1109,6
112,6
1710
0,78
0,45
0,02
10,28
0,06
0,65

1999
8,7
27,2
2,79
13,66
1273
10,4
1162,4
105,5
180,0
0,53
0,35
0,018
10,019
0,044
0,47

Marepiary MHOI0 OyIlo
nobynoBano rpadiuHi
3aJIOKHOCTI  3MIH  BMICTY
PI3HHX PEYOBHH Yy BOZI PIUKH
Taryn.

3 rpadikis npo 3mian PH
(puc. 1) mobpe BHmHO, wIO
MPOTSITOM  JIOCTIi JUKYBAHOTO
nmepiony TMOKa3HHKH
KHCJIOTHOCTI ~ CepeloBHINA
3Haxomuwucs B Mexax [JIK,
aume y 1999  pomni
cmocTtepiraerscs
nepesumieHHs K, ke
craoButs 0,2 Mr/n. Ane mpo
Oe3MeyHICTh IMX  BEJNMYNH
TOBOPHUTH HE MOXHA,
OCKiIIBbKH OinpmicTh
OpraHi3MiB  a/IanToOBaHi /0
XKATTA y BOJI 31 CrierudiHIM
piBieM PH i1 moxyTh
3aTUHYTH HaBiTh TIpH
HaMEHIMX WOro  3MiHaX.
Bgarani nokasmmkn PH mHa
crBopi 1l 1emo nepeBuIIyoTh
TIOKa3HUKH cTBOpY I, TOOTO
BOZIAa BHU3 M0 Tedil Ma€e OLIbII
JYKHY PEaKIIiio, a MOKa3HUKH
creopy I mpubmmiHO €
CepeIHIMA MK TTOKa3HUKAMHU
I ta II cropiB. IlIpore
nounHatoun 3 1996 p.
TIOYMHAETHCS JTOCHUTH TTOMITHE
MaJiHHS 3HA4YCHb  I[OTO
MOKa3HUKA TI0 BCIX CTBOPAax 3

nofanbimM BuxonoM (y 1999 p.) Ha piBeHb HONEpEHiX

Bono3a6ip 3 piku Iuryan, cesio IpuBinbHe mo pokax
1995 1996 1997

1992
8,2
33

11,6
1512
124
0,108
0,59
0,003
0,035

05

1993
8,5
28

32,6

14,3
151

10,2

1045
105
170

0,08

0,33

0,01

0,044

0,036

1,17

1994
8,4
14,6
719
10,7
115
10,4
1339
116
232
0,22
0,85
0,017
0,112
0,027
0,53

8,2
28,3
358
10,1
116
15,2
1221
151
179,7
0,41
0,29
0,012
0,037
0,068
0,217

8,2
373
251
9,48
112
9,7
1066
98
154
0,614
0,37
0,043
0,029
0,063
0,35

7,5
14
65
18,41
154
12,6
1376
134
212
0,37
0,29
0
0,016
0,065
04

1998

1999
8,37
333
2,2
13,19
162
10,3
1236
106
195
0,728
0,39
0,023
0,03
0,04
0,55

3Ha4eHb. Y IioMy Tpeda
3a3HAYNTH, 0 NOoKa3Huku PH
HE BHXOIATH 3a JKUTTEBO
HeOe3IeuHI MEXKi.
KucueBuii pexum
3IIHCHIOE TIIHOOKHI BIUIMB HA
JKUTTSI BOJOMME. 3 puc. 2
MOXHa OaunWTH, 10 Ha
o0paHift mimgHOI  piyk:
cnocTepiraersbcs
nepeBumieHnas ['JIK nwa 5-10
mr/n. Take mepeOLTbIICHHS
CTAaHOBUTH HEOE3IEKy depes
BHUCOKY BIipOTigHICTH
eBTpodikamii BomoiiMu depes
HaJMipHE HACUYUCHHS KHUCHEM,
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SIKe TIPU3BEIC JIO CTPIMKOIO PO3BUTKY MIKpOOpraHi3MiB
Ta OUbII KpyHmHUX TifpoOioHTiB. Lle sBHIe Takox
HEOE3MEYHO MOXJIMBOCTSAMM ~ 3aMYJIGHHSI pIUKH  Ta
3apOCTaHHs OEPETiB Ta 3aIUIaB OUYEPETOM.

Buicr docdaris (prc. 3) IpoTSIoM J0CIi K yBaHOTO
Nepiofy TOCTYMOBO 3O0UIBLIYETHCS HA YCIX TPHOX
crBopax. Tyr Tpeba 3a3Ha4YWTH, IO KOHLEHTpAIis Ha
cropi II Ginpma Hix Ha crBopi III, a Ha ctBOpi | BoHa
HaliMeHIIa, rpote mounHaroun 3 1996 p. curyaris nemio
3MIHIOETBCS | HAWMECHIIIOK CTAHOBUTHCS KOHIICHTPAITiS
Ha ctBopi 1I.

OcoOnmmBICTIO TpagiuyHNX 3aJIKHOCTEH Ha prc. 4 €
ix Habmmwkennst mo [JIK, a wacto i mepeBmmeHHA. Y
3arajbHI TEHIEHINi NPOTArOM 4Yacy MOXKHA MOOa4nTH,

0 HaMEHIoI € KoHIeHTpawis y crBopi II, xoua
niepeBumieHns ['JIK TyT Takok croctepiraersesl.

Pozrsiiatoun 3anexHOCTI Ha puc. 5, MOXKHA Ka3aTh
NpO JOy)Ke HHU3bKWII pPIBEHb IIOBEPXHEBO aKTHBHUX
pedoBrH. 3MiHa KOHIIEHTpamii MPOTSIIOM dacy Ta B
MPOCTOpi  MPaKTHIHO BinOyBaeThcs.  Pizke
TTIBUIIICHHS TTOKa3HUKIB MOXKHA TTOSICHUTH 3 TOYKH 30Py
MOXWOKM THM, IO IPOTSITOM BHMIpPIB HEMaE DIi3KHX
KOJIMBAHb.

HC

[epie, oo MU MOXKEMO TTOOAYNTH, TIONITHYBIIHA Ha
sanexHocti (puc. 6), — 1e moctiiiHe, X04a ¥ He IyKe
Bemke TepeBmmeHHs [JIK. HaiOumemn moka3HUKH
HaTOonpOIyKTIB crocrepiratrorbest 70 1995 p. Lle moxHa
CITIBCTABUTH 3 BEJIMKOIO AKTHBHICTIO BUKOPHCTaHHS BOIH

BwmicTt PH y Boai piuku IHryn
; _s
8 w\/ #—Creo
8 pl
\ —&— CrBO
%5 pll
7
6’5 I I I I I I Puc. 1. 3minu
1992 1993 1994 1995 Poku 1996 1997 1998 . pisas PH
BMmicT po34MHHOro KUCHIO y Bogi p. IHryn
20
£5 —&— CTBO
&)
30 ol R . —A— %ITBO
by
S5 pll
I
;o T T T T T . Puc. 2. 3vinn
(32} BMICTY
£ 1992 1993 1994 1995 OK}4996 1997 1998 1999 posumnoro
. BwmicTt cpocdaTiBy Boai p. IHryn
0.& T
b A
o = ~_A —-—C
5 = \\\I\/ i
%’5 .—<.‘///i// I
B Puc. 3. 3minu
0 T T T T T T T BMICTy .
1992 1993 1994  1995p.,,1996 1997 1998 1999 "M
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JUISL TPAHCIIOPTY Ta IHINMX TEXHIYHMX Ifiteld. Taxoxk
Tpeba o0 HAWOUIBIN  TMOKAa3HUKH
CrIoCcTepiraoThesi y co(iiBCbKOMY BOIOCXOBHII], 1IIIO,
BpaxoByroun nepesumieHHs I['JIK, Moxe cTaHOBUTH
HeOe3neKy SIK Ui JIIoNeH, Tak i JUIs TifpOOIOHTIB, 0
HAaCEJISIIOTh BOJIOUMY.

Iepmre, mo Tpeba 3a3HAUNTH — II€ TIEPEBUIIICHHS
I'IK 3a OUTBIICTIO TIOKA3HWKIB, IO TOBOPHUTH IIPO
TIOTAaHUI CTaH BOJOWMH Ta CTBOPSHHS HEOE3IEKH I
i

3a3HA4YUTH,

iCHyBaHHS ~ TiZpOOIOHTIB, oco0mBO qac

BUKOPHCTAHHA 11 JIFOJUHOIO.

a

Iarym € omHMM i3 TPOBIZHUX  JDKepemd
BOJIOBHKOPHCTAHHS B HaIlliii 0071acTi, TIPOTE, 3 OITIIY Ha
TIOTIepeTHi J1aHi Ta iX aHaji3, Wie mocTiliHe 3a0pyaHeHHs
miei Bomoiimu. CaMe BOHO, Ha MOIO IYMKY, MOXe
CIPUYMHUTY TaKi HETaTUBHI HACHI KU

o eBTpodikamis BOJOWMH Uepe3 IMOCTIHHO
nepeOiIbIieHy  KOHIEHTPAIIl0  PEYOBHH, IO
CIIPUSIIOTh  1IbOMY TIPOLIECY, HANpPHKIIAJ, BEJHMKa
KUIBKICTh ~ CYXOrO 3aJIMIIKy MOXE CTBOPUTH
JIONATKOBUI TiAIrPiB BOAU Yepe3 PO3CIFOBaHHA B il

TOBIIII COHSYHHX TPOMEHIB Ta Pa3oM i3 BEIMKUM

Po3nogin 3Ha4yeHb 3anisza 3aranbHOro
0,9
S 08 /A\
g o 7\
) —8&— Crsop |
® 0,6 I.\ p
IS A / \ )_|
S 05 7 N 7 ™ —&— Crop Il
T O’4 /E\Q‘\ /!
I 0,3 \{ - —&— Crsoplll
S 05 hA— A/ - K
Y 7/ a
I 01
s 0 \{
O T T T T T T T
1992 1993 1994 1995 1996 1997 1998 1999 P“_c' 4. 3Mi.H“
BMICTY 3aj113a
Pokn 3arajJbHOro
Po3noain smicty CIMNAP
0,7 A
S on AN
% 0,5 / \ \ Creop |
% 0,4 / >< \ —&— Creop Il
G 03 / / \ \ —s— Creop Il
5 0.2 raK
: . N
O T T T T T T T
1992 1993 1994 1995 1996 1997 1998 1999 P“F- 5. 3minu
Poku smicry CITAP
Ponopin kinbkocTi HacdhTonpoaykTiB
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T 12
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o)
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BMICTy
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3HAYCHHSM PO3YMHHOIO KHUCHIO CTBOPHUTH
CIIPYSTIIIMBI YMOBH JI1 PO3BUTKY OTHOKJIITHHHEX Ta
KOJOHIATGHAX ~ OpraHi3MiB 3 MONAIBIIMM  iX
BIIMMPaHHSM, PO3KIAQJAHHSAM 1 3BIACH IIOYaTKOM
TIPOIIECIB THUTTS;

° 3aMyJICHHSI DIYKH, IO MOXe OYyTH BHKIIMKAHE
BEJIMKOIO TIPO30PICTIO Ta HACHYCHHAM TOXKUBHUMHU
pedoBHHAMY, i Oye BUKINKaTH OypHUI PO3BUTOK
BOJHMX Oprafi3MiB, a OCOONMBO BOJOPOCTEH 3
MOAAJIBIINM IX BiIMHPAHHSIM Ta CTBOPEHHSIM MYILY;

[ MOTIPIIEHHS 3arajlbHUX yMOB ICHYBAaHHSA
TiIpOOIOHTIB  Yepe3 HaAMIpHE MiJBHUIICHHS YH
noamkeHHs1 PH Ta skopcTrocTi Boay;

. 3MiHa CKJIaJy TOMYNSIii depe3 MEPEeBUIICHHS X
[TOKA3HUKIB.

VY BHUMasKy NPOIOBKEHHS MOHITOPHHTY SIKOCTI BOIH
B piuni [Hrym HeoOXiHO 3BEpHYTH yBary Ta BHIPABHTH
JIesIKi HENONTIKH, Ta y BiIOBIAHOCTI 10 IHOTO BXXHTH
HACTYITHHUX 3aXOJiB!

. 3a yMOB NONAIBIIOTO MPOBEACHHS IOCIIDKEHDb
3BEpHYTH yBary Ha JOCTOBIPHICTH [aHHX IIPO
rigpoxiMiuHi Ta (i3HaHI HOKa3HUKH.

[ VY3romkyBaTH dac Binoopy npod I aHa3y SIKOCTI
BOZIY 3 YaCOM BMHUKHEHHSI Ha/[3BUYAIHNX CHTYyaiit
(TMOBEHEBHX SIBHULIL M BEJIUKIX CKUTIIB).

. Binbin  petansHO JOCTIIWTH BIUIAB 3a0pyIHEHHS
BOJIY Ha >KHBI OPTaHi3MH PiYKH IUTIXOM IIPOBEACHHS
MOHITOPHHTY {i TBAPHHHOTO Ta POCIIMHHOTO CBITY.

[ ITicns 306opy Ta aHamzy OUIBII JOCTOBIPHOL
iH(opMarii 3poOHTH MPOrHO3YBaHHS Ha MaHOYTHE,
CIIMPAOYHCh HA PE3YJIbTaTH MOHITOPUHT'Y.
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JHocmimxenHs eheKTUBHOCTI
3aCeJICHHS ITYYHUX THI3IBENb

V naHiii cTaTTi BUKIAJIEHI pe3yNbTaTH JOCTIDKEHb (DaKkTOpiB, L0
BIUIMBAIOTh HA XapaKkTep 3acelieHHs MITYYHHX THI3BENb.
Po3rysaeTbes poib NTaxiB y MPUPOJI Ta XKUTTI JIFOJWHU 3 PI3HUX
acrekTiB. JIOBOAMTBCS TOLUIBHICTH PO3TAIIYBaHHS ILITYYHHX
THI3MBENb, HABOMSATHCA IIOpaAM MIONO I1X  BIAIITYBaHHSL
Haparotecst pexoMeHzanii mono npuBaOleHHs NTaxiB Ha IIEBHi
Teputopii  (camm, arpomaHamadTH) AKi  OPEACTABIAIOTH
HaiOubumi  iHTepec. CrTaTrs MOXe OyTH MLIKaBOKW SK UL
CTYJICHTIB, IOHHX OpHITOJIOTIB, TaK i JUIS MPALiBHUKIB CLTBCBKOrO
rocriogapcTea, (epMepiB, BIACHHUKIB MPUCATUOHMX JUISTHOK.
Kiro4oBi TepMmiHM: 3aceneHHs INTYYHHX THI3iBENb, OXOpOHA
NTaxiB, pPO3TAIlYBaHHS THI3AIBEIb 3a BHCOTO, HPUBAOJICHHS
MOTPIOHKX BU/IIB NTaxiB, OiOreHHMIt 3aci0 3axucTy.

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.

Meroro po0OTH € JOCTIDKEHHS — 3aJIeKHOCTI
3aCeJCHHS MTYYHHX THI3MIBEIb Bii BUCOTH
po3TallyBaHHs HaJ 3€MJICIO Ta BiJ MOPOXM JAepeBa, Ha
SIKX BOHH OYJTH PO3TAILIOBaHI.

PosramryBaHHsT INITY4HMX THI3IBENb JIOIIOMOXKE
3a0€3MEeUNTH OXOPOHY MTaxiB, 0OpaTH IUIIXH HAWOUTBII
PO3YMHOTO 1 palioHaJIbHOrO BHKOPHCTAaHHS Oaratcrs
IITAIIIHOT'O CBITY, PO3IIMPHTH 3HAHHS IIPO TIPUPOTY.

Iepma i ocHOBHa yMoBa misi AiHOBOI OXOPOHH
ITaxiB — 30epeKeHHs B MOPIBHSHO CTAIOMY CTaHi IXHIX
MICIIb TOMYBAaHHS i KOPMOBOI 0a3w, a I[e MOXKIIUBO TLTBKH
TOJI, KOJH 30€piTaroThCs TICBHI JIAHAIA(TH — JTiCH, JTYKH,
Ooimora Tomro. Takok  CHifg
3a3HAYNATH, 0 OaraTo IIKOIA
mraxaMm 3aBgae  oOpoOxa
OTPYTOXIMIKAaTAMH TIONIB, IYK,
camiB 1 Jcy came B TOH dHac,
KOJIM Y TITaxiB THI3IyBaHHS.

JlrognuHa B
TOCIOJAPChKIA  HisITBHOCTI
BUKOPHUCTOBYE OaraTcTBa =

Hemnrrenxo FOmist

CBOITH
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TIPUPOIHMX EKOCHCTEM 1 caMa CTBOPIOE IUTY4HI abo
HAIBINTYYHI EKOCHCTEMH 3 METOI0 iX 30aradeHHs 1
KpaIoro MPUCTOCYBAHHS IO CBOIX TOTPeEO.

Poip mraxiB y mux ekocucTeMax, TOOTO B JKUTTI Ta
TOCIIOAAPCEKIN  MisUTBHOCTI  JIOJWHH,  HaJ3BUYAIHO
BeNMKA. SIKIIO MiApaxyBaTH, CKUTBKH DKi CIIOXKHMBAIOTH
IITax¥ TIEBHOTO PadOHY, CKaXIMO, TEPUTOpIi JICHUIITBA
ab0 MacuBy (DpPYKTOBHX CafiB 3a JIEHb, MICAIb 1 PIiK, TO
micranemMo (anractidHo Benvki mudpu [2]. 3a maHumu
Bimomoro opHitonora K.M.bmarockiioHoBa, —CHHHAIIA
BENTMKA 1 Taiuka, KOMM iX TOAYBATH B KIITII TYCIHHIO
HETIAPHOTO IIOBKOMPSIIA, 3'{Many MoaHT KOpMy, Maibke
BIBiui Oumemre BiacHOi Macu. Ille Oinpme igdTh
TITaIeHsTA.

[ykatounr DKy, NTaxh pPETeNbHO “‘00CTEXYIOTH”
KOXHY TUIOUKY, TepeBEepTaloTh OMaje JHCTA, TOOTO
3HAXOMATh KOMaX B YCIX MOXJIMBHX CXOBaHKAX, [IC
00poTEOa 3 HUIMU MITYYHUMH METOIAMHU 3aXHCTY POCIIHH,
Y TOMY YHCII ¥ XIMiYHIMH, Maibke HEeMOXXIMBa. Ta i He
TUTBKH B THI3IOBUH TIEPIiOJT IITaX 3IIHCHIOIOTh KOPUCHY
IUSUTBHICTB, a/DKE IIiJT 9ac MEepeNTboTiB IX KUTBKICTh MOXE
30ibiryBaTich y 10-15 pasis. BinnosinHo 30imbryeTses
i KUTBKICTh KOMax-IITKiTHMKIB, IKAX BOHH 3HUIILYIOTH [3].

[Inpoko BiZOMUM TMPUKIAIOM IIBHIKOI peakilii Ha
PO3MHOKCHHSI KOMAax-IIKiTHUKIB € MacoBa IIOsBa
POKEBHX IMAKIB y THX MICIX, A€ PO3MHOXKYETHCS
capaHa. 3aro0iraloTh MacoOBOMY PO3MHOMKEHHIO KOMaXx,
TPIBYHIB Ta HIIMX IIKIIHHKIB i BOISHI IITAXH.

Sxmo nTaxu He OyOyTh 3HUINYBATH TIIO, TO il
TIOTOMCTBO 32 OIWH PiK BKPHUE IIUTBHUM IIApOM BCIO
3eMHy Kymo. babouka mygoBoro Merenmka macoro 0,25 T
IO KIHOS JTa Ja€ IOTOMCTBO Macoro 225 Kr. 3a uac
CBOrO PO3BHUTKY Lied WIKIIHUK moifae 70 9 T 3ereHoi
Macu. ToMy 3p0o3yMiJo, SIKY BEJHKY KOPHCTb IPUHOCSTD
CHHWII, MyXOJIOBKH, SIKi 3HUIIYIOTH X KOMaX.

IMapa cunmip 3a 1 gers Moke o0podutu g0 40
SIONTyHB, 30MparOul 3 HUX PI3HOMAHITHHX IIKIJTHWKIB, a
mapa ImaKis 3a JeHb 3'inae 360 T K HUKIB: TpaBHEBHX
XpYIIiB Ta iX JIMYMHOK, JYKOBHX KOOWJIOK Ta IHIIIMX
KOMax. 3a MiCsIlb y THI3ZIOBHI ce30H 1ie ckimagae 1o 10
kr. JlactiBka 3'imae 3a mito Oumbmn 1 MIIH. IIKITHMKIB.
303yt 3a romuny 3uminye mo 100 omuHuMIL TyCiHI,
TOPHXBICTKA 32 JTHIN mepion 3'inae 1o 1 MITH. KoMax.

Hageneni mpukiagm MMATBEPIKYIOTh BasKIMBICTH
3aCTOCYBaHHS B CUIBCBKOMY TOCHONApPCTBI TIOPST 3
IHIIME METOIAaMH 3aXHCTY POCIHH O10JIOTiYHMI, TOOTO
BUKOPUCTaHHS i OOpOTEOM 31  IIKiIJIMBUMH
OpraHi3Mamm IX TpUPOmHKUX BoporiB. JlromcTtBo Mae
TIEBHUI JIOCBi NPUBaOIIIOBAaHHS MTAXiB HA IIONS, B CaH
Ta JTICOBI HACA/DKEHHS JUTA iX KOHIIEHTpAIIii B MICIIIX, JIe
MOYKYTh MacoBO PO3MHOKYBATHCSI IIKi THHKH [2].

3HaueHHS TMTAaXiB y JKATTI Ta TOCIIOJAPCHKIN
IUSDTBHOCTI JIFOMMHN HE BHYEPIYETHCS THM, IIIO BOHH
JIOIOMAraroTh y 00poThOi 31 mIKigHIKamMu. J{y)ke Belika
POJTb MITAXiB Yy TMOMIMPEHH] 6araTb0X POCIHH i, 30KpeMa, B
Tporiecax MOIMMPEHHST 1 TOHOBIeHHs JiiciB. [loimaroun
Pi3HI TUIOAM, SITOIM ¥ HACIHHSI, POOIIsTam cobi 3amacu xi,
a ToTiM 3a0yBarouW iX 1HOAI 32 MEXKaMH JiCy, HTaxu
CIIPHSIOTH  PO3MOBCIO[DKEHHIO 0aratboX IEpEeBHHX Ta
YarapHUKOBUX POCITHH [5].

Bci mrraxu 3aciIyroByrOTh peTeNBHOI OXOPOHHM BCiMa
JIOCTYITHAMH 3aco0ami. Y 3MMOBHH Yac UIsl HUX CIIT
OpTraHI30BYBaTH MiATOIBIIO, BHUCHIIAIOYM B CIICIiaJIbHI
TOMIBHHMII Pi3HI XapuoBi BiXOMM i Bijxomu 3epHa (rpoco,
KOHOILTI, COHSIITHMUKOBE i TapOy30Be HACiHHS TOMIO) [1].
e cmig pobutm B yCiX 3€IEHMX 30HAX HACEICHMX
MYHKTIB, (PPYKTOBHX cafaX, Yy THX MICIX, KyIHd MH
XO0UeMO MPHUBAOHTH TTaXiB.

KpiM 3uMOBOI miATomiBi, IyXKe BaXKIMBO CTBOPUTH
ITaxaM CIIPUSITIINBI YMOBH JUIsI THi3MyBaHHA. [ 11b0T0O
HACA/DKYIOTh TYCTI KyIi, SIKi ITaX¥ BUKOPHUCTOBYIOTH SIK
ykputTsi ab0 sK Miclie IS THi3AyBaHHA. Haiikpami
POCITHHY JUTsl 3aca/pKeHHsT — (PYKTOBI JiepeBa 1 KyIIi:
SIONyHS1, TPyIIa, IIWMIIMHA, TEPEH, YKOBTA 1 OlTa akarfis.
Jns 3axuCHUX HAacaKeHb BHKOPHCTOBYIOTb SUIMHY,
Oy3uHY, >XUMOJOCTb, TOpoOMHY Ta iH. BOHM naroTh
nTaxaM He TUTBKH TPHTYIOK, aje i ixy. Omke, AKIIO
NPOIYMaHO OpraHi3yBaTH IOV 3a HACa/DKCHHAMH,
MOXKHa ©O€3 IIKOAM JUIi JEpeB CTBOPUTH ITaxam
OITTUMAJTbHI YMOBH TSI THI3LyBaHHS.

baxxaHo npuBaONIOBaTM W TUX NTAXiB, sKI HE
THI3SITBCS. B JIAHOMY paiioHi, a OyBalOTh MiJ 4ac
nepenboTy. Jyist 1boro, KpiM MiroiBii, po3camKyroTh
STiIHI Ky 1 Jepesa: Oy3uHy, TEpeH, TJIiJl, TOpOoOMHY Ta
in. L[ pocnuHM mNpUBAOIIIOIOTh MEPENITHUX NTAXiB,
3aTPUMYIOTh iX Ha KiTbKa [IHIB, a 3a IIeil 9ac mTaxu
3HHUIILYIOTh KOMaX-IIIKITHHKIB.

OmvH 3 BaKIMBUX METOMIB TNpPUBAOMIOBAHHS I
OXOpOHM MTaxiB — pO3BIIIYBAHHS PI3HUX IITYYHUX
rHi3aiBenb. [l KOKHOI OKpeMmoi Tpynu MTaxiB CIiij
BpaxoBYBaTH BHCOTY pO3TAlllyBaHHSA THi3iBENb Ha
JiepeBax.

Ili mocmimKeHHS TPOBOIWIIMCH Ha TEPUTOPIi, IO
3HaxonmThcs Mix c.IpymiBka Ta c.Muris
IepBomaiicekoro pariony MukomnaiBcbkoi oOmacti, y
Gaceitni HKHBOI Tedil p. [liBgernnit byr. MukonaiBcpka
obnactp po3ramoBaHa Ha [liBaHi Ykpainu. Ha miBHOui
BoHa Mexye 3 KipoBorpanckkoro, Ha ITiBHigHOMY Cxomi
— 3 JIainporrerpoBcpkoro, Ha Cxomi 1 IliBm. Cxomi — 3
XepcoHcbkoro, Ha 3axoai — 3 Omecbkoro obmactssmu. Ha
MBJHI OMHUBaeThCs BoJamMu YOpHOro Mops Ta Horo
3aTOK.
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Tepuropist obmacti — 24,5 Tnc. kM2, o CKiIamae

4,1% Tepuropii Ykpainn. Hacenennst cknanae 1,32 miH.
4oi1. B MuxkonaiBeekiid obnacti — 19 paiionis, 9 micr, y
T.4. 4 obxacti mignopsyikyBasss [4].

INepBomatiicekuii paiioH posramoBanuii Ha [liBH.
3axomi obmacri. Ha miBHOWI Mexye 3 KipoBorpaacekoro,
Ha cxomi — 3 Opmechkoro o0nacTsIMH, Ha 3axomi — 3
ApOy3uHCHKHMM, Ha TiBIHI — 3 BpasieBcbkuM patioHamMu
Mukonaiscskoi obmacri. ITmomra pationy (6e3 m.ITepso-
Maiicek) — 1,318 km2. Hacemennst — 63,9 Tuc. 4o, y T.4.

cimbepke — 41,1 trc. or.

KimimMatr mOMIpHO KOHTHMHEHT&JIGHWA 3 M'SKOFO
MAaJIOCHDKHOIO 3UMOIO 1 YKapKUM TTOCYIILTHBUM JliToM. Ha
Tepuropii oonacti — 85 pidok 3aBHoBKKH MoHan 10 kM.
Cepenr 30HAIBPHMX THINB TPYHTIB  MEpEeBaXKarOTh
YOPHO3eMH 3BMYalHI CEpeIHhO Ta MO TYMYCHI,
YOPHO3EMH ITiBJICHHI MAJIO TYMYCHI.

Jlicu 3aiimarote 2,3% Ttepuropii MukomaiBcbkol
obmacti (my0, siceH, B's3, KieH, juma). B icax i
JICO3aXMCHUX CMYyrax Hamoi oOnacTi pocTyTh Oijblue
200 BuziB fepeB i KYIiB, IEPEBAXKAIOTH JIMCTSHI TOPOIH
(mmrmnvHa, TepeH, A, Oy3WHa YOpHA, 3yCTPIYAEThCS
Oapbapuc). JlicoBi MacuBH B 007acTi pO3TAIIOBaHi
HEBEITMKUMH JIITHKAMH TI0 Y30SpexKsIX PidoK, BOJIONM,
HABKOJIO 6asok Ta sipiB [4].

VYV micoctenoBiit dacTHI — BepOW, OCHKH, SICCHB,
YOpHA BiJIbXa, HACA/DKEHHSI COCHH, BEpOM TOCTPOJMCTOI,
nyba 3BHYAHHOrO, akarii OLTOi Ta JKOBTOL, TIIGHdii,
KJIeHa TIOJIbOBOTO, JIMIIM, YarapHMKOBI 3apoCTi 3 KIIEHA
TaTapchKOro, IOMy. Y CTENoBiM mommpeHi Gopomad
3BAYAIHAH, MOJMHB, YeOpellb, KeNepis JIomaTeBa, ImIpii
MOB3YYMd, pairpac, THIYAK, Kyis0a0u, —criopwl,
TIOJIOPO>KHHUK TOLIIO.

I3 TBaprHHOIO CBiTY HaTi4yIOTh 163 BUu. BoasTecst
TXip CTCMOBHI, XOBpaxX KpamdacThd, XOM'sK cipuil Ta
3BHYAHWH, OOPCYK, KPIT, JIUCHIIS, KOCYIIS, 3a€Ib, DKaK Ta
iH. Y Jmcax i JICOHACAIDKEHHAX TPAIULIIOTHECS JIOCH,
KO3YJIsI, CBHHS IWKA. 3 IUIA3YHIB 1 3¢MHOBOITHUX € Ta [FOKa
CTEIIOBA, TIONO3 JIICOBHWI, TPHUTOH TpebiHYaTHi, poIryxa
3ereHa.

JlocmipKyBaHIHA pErioH 3 ¥Oro pi3HOMAaHITHAMHU
NPUPOAHMMH ~ YMOBAMHM  XapaKTEpU3YEThCS  OaraTtoro
(hayHOrO TITaxiB. [IpoBemeHmii aHAN3 BHIOBOTO CKIIATy
Ha OCHOBI 0araTOpiYHHX CIIOCTEPEKEHb IT0KA3aB, IO
3araJibHa KUTBKICTh 3apeECTPOBAHIX BUIIIB IlepeOiIbIIIa
320. 3 mrTaxiB THI3MATHCS BAIBJIIHEIN, Kypirmka cipa,
npoda, cTpereT, kaifBopoHOK. Ha Oeperax nmmaHiB —
JWKI TYCl, 9aIuTi, KyJTHKH, TYcl cipi, OaK/iaH BETHUKHI.

O0'eKTOM HAMKX JOCTIKEHb OYIIM TTAXW. WinaK
36UNAIIHUIL, CUHUYA 8E/TUKA, 3€/ICHYWIKA, 6EPIMULNIIKA,
20pobeyb nonbosuil.

CrocrepexenHst posnodaincs B motomy 1997 poky,
KoM Oynu po3BimaHi WTy4dHi THI3AIBI AUHKA Ne 1 i
3akinumnucs y ksitai 2000 p.

OCHOBHUMH METOIAMH JIOCTIDKEHb OYIIH METO[
MapIIPYTHIX OOCTEXXEHh Ta Bi3yaJlbHHI MOHITOPHHT.
OOcTe)xeHHST TPOBOAWINCH y paHKOBUH  dac.
CrnocrepekeHHS TpoBomwmcs 32 51 mTydHMMH
THI3OIBISIMHA, MO OyId pO3TAallloBaHI HAa HYOTHPHOX
JIICOBUIX IIUJITHKAX.

Twi3giBm Oymu po3BilIaHi B pi3HUI Yac: B JIOTOMY
1998 p. — 6, B Oepe3ni 1999 p. — 33, B motomy 2000 p. —
12 ruizgiBenb. 3 HuxX mist mmakie — 18 (35 %), Ta mwis
curmip — 33 (65 %).

Bucora rHi3miBens BHMIpIOBANACS — BI3YaIbHO.
Beboro Oynmo mpoBeseno 320 TOAMH CIHOCTEPEKEHb,
npoiizeno 142 kM mapmpyry. Bynu 3i0pani nmaHi 3
KOHTPOJIbHUX THI3JIOBHII 31 mimakiBeHb — 270 pasis, 3
cHHUYHUKIB — 260 pasis.

Hinsaka Ne 1 po3ramoBaHa y HEIIMPOKOMY Oaiiparti
o JiBomy Oepesi piuku. Tyt po3mimeni rHi3miBm Ne 1-
17. TrizmoBwIIa 3Ae01TBIIION0 PO3TAIIOBaHI HEATIEKO BT
piuku (B cepemHpOMY BincTans 10 piuku 6,5-7 m). Ha miii
JUJISHIL pO3TAIIOBaHI: CHHUYHHUKIB — 12, 1makiBeHp — 5.
BenmnkyM HETOMKOM IMX THI3OIBENL € [aX, IO HE
3HIMAETHCS, A [Ie YCKIIA/THIOE CIIOCTEPEKCHHSI.

Jinsiaka Ne 2 po3raiiioBana y MTyq4HO HACAHKEHOMY
Jci, 1e pocTyTh siceHb, Oepect, ay0. JlepeBa BHCOKI, 3
OpSIMUMH  TJIaJICHPKUMU ~ CTOBOYpaMH, 110 3yMOBHJIO
PO3MIIIIEHHS THi3/iBeNb, B CEPEIHHOMY, Ha BUCOTI 4 M Bif
3emii. Ha miit minsHii posminieni raizmism Ne 18-30, 3
HUX. CHHUYHUKIB — 8, 11maKisess — 4.

L5t minsiHKa Hapa)keHa Ha BIUIMB CUIIBHUX BITPIB.

Hinsaka Ne 3 posramoBana Ha Bigctani 35-40 M Bin
piuku. THizgiBmi Ne 31-41 po3miltieHi Ha AUTSHIY 3 MAJIOKO
TEPUTOPIEIO, 110 3YMOBIIOE JIOATKOBY CKIAJHICTh Y
CIIOCTEPEKEHHSIX. 3 HUX: CHHMYHHUKIB — 2, IIMAKiBeHb — 8.

Hinsaka Ne 4 po3ramioBaHa Ha KaM'SHUCTHX
penbedHux cxunax. Ha 1iid AisHI po3MilieHi THi3AIBII
Ne 42-51. Bona Bignanena Bix piuku Ha 40 m. Jlepesa
POCTYTh Jy)Ke IIUIBHO, 1 BCl THI3IBI TYT PO3MIILCHI
HM3bKO, opieHToBani Ha IliBaeHHwmii cxix. Ha minstai
po3TaioBaHi: ciHUYHHUKIB — 11, mmaxisensb — 1.

B pesynbrari MpOBEACHUX  JIOCHTIIKEHb  OYIO
BUSBJICHO 5 BU/IIB IITAXIB, 1110 3aCESUIM THI3 MBI

1. Otpsa asitnononiowi Piciformes

Pomuna oamaoei Pisidae

Beprunmiika (Junx torquella)

2. OTpsia ropoduenoxioui Passeriformes

Pomuna cunuyesi Paridae

BesmKa cunmi (Parus major)
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3. Ponunasg toprosi Frengillidae
sesenymka (Chloris chloris)

4. PoguHamxauukosi Plocidae
nonboBHii ropoberts (Posser montanus)
5. Popunawnaxosi Cturnidae

mmak 3Br4aiamii (Cturnus Uulgaris)

I'niznismi Oy po3BimIaHi Ha JepeBax pi3HHUX IOPiN
NMOBUTbHO. HaiiOimpima  KUTBKICTH  THI3IIBENs  Oyia
posBimana Ha Toroii cpiomsctii — 26. I1pore 1e me He
O3HAYae, IO CIiJ PO3BINIYBaTH THI3IBII MEPEeBaKHO HA
TOIONI, TOMY IO pO3BIOIYBaHHS NPOBOIWIOCS B
OaiipagyHOMy JIiCi, JIc TOMONS € JOMIHYIOYMM BHIOM.
[raxu BimmaBamy mepeBary JiCy i3 T'YCTHM IiJTICKOM.
CroyaTKy 3aceisuics THI3AIBI, PO3TAIIOBaHI OmvpKde
IO Y3TIiCCS.

Taou. 1. Po3milleHHs1 THI3TIBeJIb HA IepeBax 3aJ1eXKHO Bijl
MOPOAHOI HAJIEJKHOCTI i BUCOTH

Ilopona nepeBa Bucora, m 3araibHa

02 34 56 7-8 KibKicTh
Jy6 3Bugaiiamit 1 4 1 - 6
Tomons cpidmsicra 1 12 5 1 19
Slcens 3enenuit 3 3 1 - 7
Bepecr - 3 1 - 4
Kren Tarapcpkmit 2 4 - - 6
Axkaris Oina 2 2 - 2 6
I'pyma 1 - - - 1
Isa mmakyua - 3 1 - 4
Bceroro 9 31 9 3 51

B minoMy wMoXHa CcKa3aTH, IO 3aJEKHOCTI
3aceNieHHs THi3AIBENb NTaXxaMH BiJ MOpPOIM JiepeBa He
Oymo BusiBiIeHO. HaliOinbIny KUTBKICTH THI3iBENb Oyio
po3BimaHo Ha BUCOTI 3-4 M Bij 3emii (Tabm. 1).

3a cmocrepesxeHasvMu 1997-1999 pp. mi rHi3OiBII
HalgacTime 3aiiMamy ToNBOBI TopoOIi. Bonm mobOpe
OCEIISUTHCS SIK Y IITAKIBHSX, TaK 1 Y CHHIIHHKAX.

VY 1999 p. Oyno nomatkoBo posBimiano 21 mTydHy
THI3AIBII0 HAa 5 jimsHKax ymoroBuuHOro icy (5
mmakiBenb i 16 cubnunwkiB). Bei mi rHi3miBm Oymu
PO3BiIIaHl HAa BUCOTI HEe HIDKYE 5 MeTpiB. | Bxke y mpoMy
K POIIi Pi3KO 3pOcia KUTBKICTh Tap BETHUKOI CHHHUII, IO
rHi3gyBaymwcs: 3 16 — y 1999 p. no 22 — 8 2000 p.

Ta6a. 2. Innamika raiznyBanns nraxis B 1998 Ta 1999 pp.

KixpkicTh TIap MONBEOBOrO TOpOOII, IO THI3IYBAJIHCH,
30UTHITINIACE HE3HAYHO. X04a TONEOBUI TOPOOEIh MOXKE
BB@KATUCSA JIOMIHAHTHUM BHJIOM HAIIMX [ITY4HUX
THI3IIBEIb.

Bemmika crmms 3aiivana y 1999 p. 20 cuHmdHMKIB i
2 mmakiBHi, Mo OUIbIIE, HXK 3a TonepeHii pik. 3 1997
POKY CIIOCTEpIranocsi THi3AyBaHHS Y INTYYHIN THI3IIBII
3eneHymkd. KimbKicTh Tap y Hill moctiiiHa — Tpu. BoHn
BiZITaBaJTH TIepeBary THI3HIBIAM, PO3TAIIOBAHUM BHIIIE 4
M.

B 1997-1998 pokax y Hac 3arHi3mwiacsi coHs. B
2000 p. He3aceneHnX MTYYHUX THI3/IiBEb HE BUSIBUIOCS.

AHaIZyIOUN CepeIHIO BUCOTY 3aiHATHAX THI3HIBEIb
3a 4 poKH, MO’KHA 3pOOUTH BUCHOBOK, ITI0 CHHHIIS BEITKA
OCEISETHCS TIepeBaXkHO Ha Bucoti 4,8-6,2 M, mimak — 3,8-
4,2 M, ropoberp monboBuid — 3-4 M, BepTummiika — 0,9-3
M, 3e1eHymKa — 3,2-5,6 M (tabin. 2).

Perynroroun po3ranryBaHHS THI3IIBEIH 32 BICOTOLO,
MH MOXXEMO TIpHBa0IIFOBaTH MOTPIOHI HAM BHIH MITAXiB y
palioH MOCTI/PKeHb. Y JaHOMy BHWIAJKy II€ CHHUIISA
BeNMKA 1 3eneHymka. JIOKiTagHe BHUBYCHHA IMX BUIIB
JTACTb MOXKJIMBICTh BH3HAYMTH IX POIb B TPHPOIL Ta
HAPOTHOMY TOCIIOAAPCTBI.

Sk BESBWIOCA T Yac MPOBEICHUX OCIIPKEHB,
IITYy9HI THI3OIBMI, SIKI JOTOMAaraid TpHUBaOIFOBaTH
NpiOHUX KOMAXOiMHUX, Il NEHHUX XIWKHUX IITaXiB HE
TaroTh eexTy, 60 BCi BOHU pOOJIATh BiIKPHUTI THI3IA HA
JiepeBax abo Ha 3eMIIi.

Pesynmpratét OCHiKEHh MOXYTh OYTH KOPHCHUMU
JUTSL  eKOJIOTiB, OpHITONIOTIB, TPAIBHUKIB CLUTBCBKOTO
TOCIIOApCTBa 3 METOI  OuThII  epeKTHBHOTrO  iX
BUKOPHCTAaHHS SIK OIOT€HHOro 3aco0y 3axWCTy JIiCiB,
caJiiB, IOJIiB TOIIIO.

Jliteparypa
1. BurtoponoB ILII. Onpenemurens ntun ¢aynst CCCP. — M.:
Ipoceemenne,1989. — 486 c.
2. Bouncrsenckuii M. A. ITtuuel. — K.: Pag.mxona, 1984. — 304 c.

3. Wmpsimos B.J[., Bopromes H.H. Ilunos M.A. O6uias
opuuroorus. — M.: Beiciast mkona, 1996. — 350 c.

4. MuxkomaiBmmaa — Komm'totepHi cucremu. — Ykpaina, 1998. —
30c.

5. Hazapenko JI.®. BimsHHE CHHONTHYECKUX IIPOLIECCOB U
norozisl Ha Murpario mrur [Ipuuepaomopss. — K. Beicias
mKoia, 1992. - 235 c.

Bun nraxis ITopona nepes
IBa Bepect Tomonsi Kien Axaniss I'pyma JIyo Slcens  3araabha KUIbKiCTH
[nax 212 - - - 2/1 2/3 -1 3/8
CuHHIIS BenmKa 21 11 10/7 312 S S ] 22/19
Topobenp momsoBMiA - 2/3 7/8 3/3 1/- 1/1 2/1 16/16
Beprummiika - - -2 - - - 11 1/3
3eneHyIka -1 - S - - - - 1/3
Bceroro 4/4 ] 18/19  6/5 4/3 4/6 6/7 45/49
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MOHITOPUHT JITOYyTBOPEHH HA
p. [liBnennwmii byr

Ipencraeneno iHdopmawito 1mpo TormorpadidHi 3MiHH MiBICHHOT
obnacti pycna piuku IliBoeHHuit Byr, mo € pe3ynbraTrom
CHCTEMHOT'O CITOCTEPEKCHHS BKA3aHOI AUIBHHMLL.

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.

Hanporn c.MarsiiBkn MukomnaiBcekoi — o0racTi
piuxoBe pycio p. [liBnennnit Byr 3a3Haino cyrreBux 3miH
MPOTSATOM  JKUTTS CY4aCHHX HaM MEIIKaHMiB. 3a
CBITYCHHSAMH CTApOXXIIIIB BiJIOMO, IO HA Pivlli ¥ IIEOMY
paiioHi He OyJ0 HISIKHX OCTPOBIB, a OYepeT I Oeperom
3aiiMaB BiJTHOCHO HEBEIUKI rmrori. [le HenpsiMuM grHOM
MATBEPKYIOTH iCHYIOUI KapTH, Ha SIKMX HEMa OCTPOBIB
y oMY Micmi. SIKIIO BBa)XaTH MEBHY IUTHHUIIO pycia
MICIIeM 1HTCHCHBHHX 3MiH Tomorpad)iuHoi 0OCTaHOBKH,
TO IS JUTHHUI YSIBIATHME TIEBHY IHHICTH SIK 00’ €KT
€KOJIOTIYHHX JIOCHi/DKEHb. BCTaHOBIEHI 3MIHHM MOXKHA
BUBYATH SIK 1HAUKATOP JESKUX TII00ABHUX IIPOIECiB Ha
3eMHIH ToBepxHi. 30Kpema, BOHH MOXYTh
MiATBEpPUKYBaTH ab0  CIIPOCTOBYBATH  3arajbHe
30UIbIIEHHS BOJAM Ta BOAHMX ONAJB Ha IUIAHETi,
CBIZTIMTH TIPO TNIeBHI Aehopmartii reooriyanx miathopm,
JMaBaTé  iH(OpMAIIIO TpPO 3arajJbHUM XiJ PO3BHUTKY
PIUKOBHX CHCTeM YKpaiHW Ta MiBIHS €BPOIH, a TaKOX
MPO BIDIMB JIFOJWHHA HA XiJ MICIIEBHX Ta TIIOOATHHUX
reorpadiyHuX 3MiH.

Jns  mpoBemeHHS  BIANOBITHMX — JOCHIKEHb 3
HAayKOBHMH, a TAKOXK HABYAJIbHIMH IUISIMH JeTTapTaMeHT
exkomorii M® HaVYKMA posmodaB cucTeMHE
CITOCTEPE)KEHHSI BKa3aHOI AUTBHWII a00 1 MOHITOPHHI.
[Nepma HaBYaIBHO-HAYKOBA EKCIEMIIS y IIeH paifoH
Mala IWIb 3pOOHTH TIOMEpPEIHI ONMHMC TEepUTOpii Ta
BCTAHOBUTH TOITOOCHOBY MOHITOPHHTY. BimmoBinaHo Oya
BUKOHaHa ILIaHOBA 3HOMKa
IUTBHALI  piukoBOoro pycma. Ha
3HATOMY IUIaHI HAHECEHI HOBI
OCTpOBH, SAKHX HE OylI0 Ha
ICHYIOUMX KapTax, a TaKoX JIiHii
00ox OeperiB. OTpumaHi 3HOMKOIO
KOHTYPH CITIBCTaBIICHHI 3 THMH, IO
BimmnoBinaroth kapti 1989 p. VY
3a3HAYCHOMY pOII piuka Oyma
MiTaHa 1HTEHCHBHOMY BIUTHUBY

Bonmapenko denip

JIFONIMHM, 0 HAMMWIIA 3EMJIECOCaMU TIEBHI TEPUTOpii HA
MargiiBcbkoMy Oepesi Iuisi piOOpO3BOAHMX CTaBKiB, IS
YIBOpEHHS TMPWYATiB I BUBE3CHHS TMICKy 3
MargiiBcpkoro kap’epa Tomo. Kapra Tix daciB BigOnBae
BUTIISIT Oepera BiTHOCHO HE 3aiMaHOr0 CHIAMHE TIPHPOIIH
MCI aKTUBHOTO JIFONCHKOrO BTpydaHHS. [Ipomumo
OinpIe gecsTH poKiB i3 Toro wacy. KommmmHs Toria
OeperoBa JiHIS 3apociia MOTYTHIMH — OYEpPETSTHUMU
3apOCTSIMH TaK, IO HE MOXKHA MPOCTO BU3HAYUTH CaMy
OeperoBy KpoMKy, ne ii 3akpuBae oueper. Ha Hamomy
TUTaHI YacTHHA OEperoBoi JIiHI1 He3aiiMaHa O4epeToM, TYT
BOHA JIOCUTh HAOJNIDKEHA 10 BU3HAYEHOI Ha JTABHIN KapTi,
aJie OMITHO BiIXWISAETECS. Bakko ckazaTi po MPUIHHA
BIIXWIEHF B VYCIX TOYKAX, XO4a JesKi 3 HUX SBHO
HEMIPUPOJHOTO TIOXO/DKEHHS 1 CBimyaTh IIpo
TIPOIOBXKEHHS TPYHTOHAMUBHHX pOOIT, MaOyTh, BiKe
micnst 3iiomku kaptu 1989 p.  YacruHa 3HATOI Hamu
OeperoBoi JTiHII TPOXOMHUTH IO KOPIOHY 3aKpPilLICHOI
BomHOI pocmuHHOCTI. CIim CcKa3aTd, IO BiI BOAHOTO
KOPIOHY IIi€l 3apocioi IUIOm [0 3eMili Maibke Hema
BOJIHHX IIPOTANINH, II€ € CYIIJIHHO 3apOciia TEPUTOpis, sSKa
BXE HE € BUIPHO IPOHUKHEHOIO aHi 3 OOKy piukd, aHi 3
OoKy cymi.

OcTpoBH, BU3HAYCHI HA IUIAHI, MOXXYTh MaTd pi3HE
TIOXO/DKEHHS. | pyHTOBHIIIIE TIPO 1Ie MOXHA Oyrie cKa3aTh
micis 3WOMKH penbedy piukoBoro mHa Ourg Hux. Taxi
3MOMKM IUIaHYeTbCs BHKOHATH 3rofoM. IlomepenHbo
MOXKHa CKa3aTH, M0 OUTBIINCTE 3 HHUX YTBOpEHa
04epeToM, IO BUPIC HA MUTMHAX, AKi 3apa3 PO3BHUHEHI Ha
MICIIi caMHX OCTPOBIB Ta HABKOJIO HUX. Ha HaiiGimpmomy
OCTPOBI € cyXa TepHUTOpis 3 KylaMHd Ta JIeKiJIbKOMa
JlepeBaMu. [HITT OCTPOBH SIBIISTEOTH COOOI0 KYIH BOIHOL
3aKpIIDIEHOI POCIMHHOCTI, BEPXIBKH SIKOi YTBOPIOIOTH
TIEBHUH, JTOCHUTh MIUJIGHIN KOHTYD, 8 KOPEHi 3HAXOAATHCS
ma Bomoro. Uwm € TpyHT BCepeuHI TAaKWX OCTPOBIB,
IUIaHYETHCS JOCIINTH HACTYITHUM Pa3oM.

[porunexxanit Geper Maibke 0e3 POCIMHHOCTI Yy
Bomi. 3rimHo 3 3akoHoM bepa BiH mnpurTyOmii Ta
oOpMBHCTHII HAJ HEBEIMKHMM IULDKEeM. lIpoBemeni
3WOMKH BU3HAYMITM aKTUBHY 3a0y/I0BY OeperoBoi JiHii He
TITBKK 3a TEBHOIO CMYrow Oepera, ane it mo camiit
Oeperoiii cMy3i: OymTyeThCsl HOBHIA TIPUBATHHI SIXT-KITyO,
HOBi mpucraHi. Cmig BiAMITHTH, OO0 32 HAIIAMH
BUMIpaMH € TEHJICHIIsI BIICTYMaHHsI OeperoBoi KPOMKH,
TOOTO piuka migmuBae Geper. Lli 3MiHK criOCTEpIraroThCs
y mexkax 100 M 1 noTpe0yroTh MOJANBILIOr0 KOHTPOIIO Ta
crioctepekeHHs. [loka3aHmii MIaH MICIIEBOCTI CTBOPEHO
METOIOM  TEOMOJITHOI 3HOMKHA. 3HOMKa BEJIach
CIIOCTEpEXKEHHSAM 3 000X OeperiB  JieKiJibkoMa
TeooiTaMK. beperosa JiiHis y BAYKKO JOCSHKHUX MICIIIX
BI3HAYaJIach 3a JIONOMOrOI0 ILOMIM IUIaB3acoly, w10
nepecyBaBcs B3JOBXK wiel JiHil 1 ska ikcyBanacs
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TEOJOJITAMH Ofpa3y 3 JIEKUIBKOX OEeperoBnx TOUOK.
ExcnepuMenTaisHO  TiepeBipeHa  1moxmOKa — BHMIpiB
CTAaHOBHTH HA HAWOUIBIIIH BixcTaHi Haroro riana +10 m.

Ipu cTBOpEHHI IUIaHY BPYYHY BUTpadaeThesi Oarato
Yacy 1 3yCHIb, TOMY TYyT JOLJIBHO BHKOPHCTOBYBAaTH
AutoCad. B Tabnuisix pe3ynbrariB 3WOMOK iH(pOpMAIIis
TIpeNICTaBICHA Y BUTIIAL BifICTaHB-KYT, i JUII BBCICHHS
X mannx B AutoCad BukoprcToByeThCs KoMansa line,
mcns  sIKOI  KOOpIMHATH — 33aloThes  y  (opmarti
BiicTaHB<KYT. [Ip¥ BBOAI KOOPMHAT HEOOXIAHO BKA3aTH
HACTYITHI [IApaMeTPH: THUIT MiHifHUX omurmip (decimal) i
KYTOBHX OJMHHIG (SUFVEYOr) 3 MOTPIOHMM BKa3aHHSM
TOYHOCTI; HYJIBOBHH KyT (CTAHIAPTHHM € 3OLIBIICHHS
BOIMYMHA TIPH PyCi HPOTH TOJUHHMKOBOI CTPLIKH).
I'oToBa mamepoBa KapTa TakoXx Moxke OyTH ompdpoBana
3a JIOTIOMOrOl0 CKaHepa. 300paKeHHS — 3 PO3YMHHM
JI03BOJIOM. JIJTs1 pyKH JIFOIMHY HEJJOCSDKHA TOUHICTD BHIIE
THCSIMHMX ~ [IOMMa, TOMY JIOCTAaTHE CKaHyBaHHA 3
no3BosioM 1504200 Touok. BimumdpoBane 300paxeHHs
posramoByetbest B AutoCad mo mapax. Ilapu
JIO3BOJISIIOTH  YIOPSIIKYBATH — KapTy, HpH3HAYAIOUH
CITOPiZTHEHNM 00’ €KTaM OJTHAKOBI BIIACTUBOCTi. KoykHWMiA
map Mae cBoe iM’s, Komip, THn JiHil. HoBi mapwu
CTBOPIOIOTBHCA 3a JIOIIOMOTOFO /1iaIoroBoro BikoHIs Layer
s Linetype Properties. Komu map crae mnortodxuM,
KO)KHAM HOBHH OO’€KT J/IOfaeThCs HA I[OMY IIapi.
MokHa TaKOXK TIEPEMICTUTH iCHYIOUMii OO0’€KT Ha
ICHYFOUHIA TIap.

[lapam moxe Oyru npusHadeno tpu craru On/Off,
Thawed/Frozen, Unlocked/ Locked. Moxsa 3miHIOBaTH
BIACTUBOCTI ICHYIOYUHMX IIapiB, a TaKOX
MepeMEHOBYBaTH 1 BWIydaTH I mapw. s
TIPU3HAYCHHS 00’ €KTY THITY JIiHii 1 KOTBOPY B OUTBIIOCTI
BUIIQJIKIB HaWKpamie BHKOPHUCTOBYBAaTH OINC IHApy
(Property settings), omHak MOXHA HaIpsAMy 3MiHUTH
BJIACTUBOCTI JiHiI Oymp-sikoro 00’ekty. Komu xomip abo
TUIT JHII CTalOTh TIOTOYHWMH, BOHH IIPHUCBOIOIOTHCS
KOKHOMY 3aHOBO CTBOPEHOMY 00’ €KTY.

TakuMm dMHOM, TIOTIEpeNHi MOCIIDKEHHS B 30HI
MOHITOPHHTY BFSBIUIA TI€BHI 3MIHM TOIOrpagivaoi
O0OCTAaHOBKH — TIOSIBY OCTPOBIB Ta 3MiHH TIOJOXEHHS
OeperoBoi JiHii, sKi Brepire 3adikcoBaHi Ha IUIaHI, SIKUA
Oy 3zamecenmii 10 AutoCad. Omke, MOXIHBI
CHIBCTaBIICHHS pAHIMMX KOOPIAMHAT MICIEBOCTI 3
OTpUMAaHUMH y HaIllii ekcrenuii. [yt 1boro JocTaTHpo
puBecth B AutoCad wmeoOXimHi mapu i HaBecTH
KpeCTOBHHY Yy HEOOXimHy TOUKy Tepuropii. Lle HamacTp
OCHOBM Vi1 PO3pPOOKH TPOTHO3HMX Momenedl Ta
BiJINIOBiTHMX BUCHOBKIB. KpiM TOr0, 3HIMAITBHI POOOTH HE
3aBaIiITh MaHOyTHIM €KOlloraM sIK TIOBHOMAcCIITabHa
NPaKTHYHA MepeBipKa OTPUMAHHX 3HaHb.

Iapadino Mapuna, M® HaYKMA
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Ekcnipec-meTon BOGHOTO
MOHITOPHUHTY

IlpencraieHa CTaTTsl PO3MOBIIAE MPO BUKOPHCTAHHS EKCIIPEC-
METO/Ly BOJHOTO MOHITOPHHTY IIiJl 9ac IIOIbOBOTO BUI3y HABECHI
2000 poky y perioHanbHmii nanmmadgrTHU mapk “TpaHiTHO-
crenoBe [ToOyxoks”. 3 METOIO BUSIBICHHS HAOUIBII 3a0pyTHEHUX
JDKepe, 10 MOTPeOyIOTh MEpPLIOYeproBoi yBaru 3 00Ky (axiBIiiB,
Oy/o TIPOBENEHO psiA TECTiB: BW3HA4YeHHS BMIcTy ocdaris,
HITpaTiB, po3urHeHoro kucHio, pH. JlocmimkeHo sxicTs Bomu y 8
JoKepenax, 1BoX ctBopax piuku IliBnenHuii Byr i y piuni Bemika
Kopa6enbha. IIpoBenena poboTa € MOYaTKOBHM €TariOM BOJHOTO
MOHITOpUHTY, 110 Oy/ae MpoIoBXkeHa y MaiOytHbomy. CrtaTrs
po3paxoBaHa Ha CTY/CHTIB CIIEIIAJBbHOCTI €KOJIOTisS Ta OXOpOHa
HaBKOJIMIIHBOTO CEPEIOBHIIIA.

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.

Ipencrapnena poboTa € TOYaTKOBUM —€TaIrloM
BOJHOTO MOHITOPHHTY PETiOHAIBHOTO JaHMMA(GTHOrO
mapky “T'panitHo-cremoBe IloGysoxs”  (PJIIT T'CII).
[Napk Oymo 3aHECEHO O MPHUPOIHO-3ATIOBITHOTO (HOHTY
VYkpaiHH 3 MeTOol0 30epeKeHHS YHIKaJIbHHUX
MaJIbOBHIYMX JaHAMATIB cTermoBoi 30HW. lle emumHe
MicCIle B HaIlliil eprkaBi, Jie 30epermcs y TIepBIHHOMY,
MaihKe HelmopyIIeHOMY CTaHi JUITHKA KaHBHOHY PIuKH
[liBmenrnit Byr 3 BHXOmaMu HaMOaBHIMIMX TipCHKUX
Mopix Ha 3eMii Yy BHIVISOI JIOCHTh  BHCOKWX,
HEINPUCTYIHUX CKeJlb, SIKi CTAJIH MPHUTYIIKOM IS BEJIMKOT
KUTHKOCTI PENTIKTOBHX Ta €HAECMIYHMX BHJIB POCIHHHOTO
CBITY.

Konu morparistent y mapk, TO BUHHKAE JTyMKa HiOH
MOTpanB 3 PIBHUHHOTO CTEIly [0 TIPCHKOI JICOBOI
KpaiHu.

Ockinpku  “I'paniTHO-
creioBe [loOyioxsa” momome
YTBOpEHHA, a BOHO OyIlo
3acHoBaHO y 1994 pori, 3apa3
NpamiBHEKAaMH MapKy
po3mouato poboTy TmoO
NPOBEJICHHIO  KOMIUIEKCHOTO
MoHiTOpuHTY. CTyneHTu
JerapTaMeHTy — eKoJorii  Bke |
T IKJTFOUMIIKCE IO 1Ii€] CIpaBH, ¢
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i B X0/l HEIIOJABHO TPOBEICHOI SKCIICIMIIIi JTOCHI T
JIesKi BOOHI OO’€KTHM TApKy 3 METOI0 BHSBIICHHS
HalOinpm 3a0pyaHeHHMX, MmO NOTPeOyIOTH
TiepIIoueproBoi yBaru 3 0oky (axiswis. Byno nposeneHno
XiMiYHMH aHami3 Bomd. I IHOr0 BUKOPHCTOBYBABCS
€KCIIPEc-METO/l BOIHOIO MOHITOPHHTY — E€KOJIOTTYHOL
opranizamii GREEN-Global Rivers Enviromental
Educatin Network. GREEN - me wenpubyrkosa
oprasizaris, siKa CIpHse PO3BUTKY HOBITHIX HPHJIAJIB Ta
CTBOPEHHIO JTa00paTOpiii I EKOIOTIYHMX JOCIIKCHb
Ta OCBITH.

Jlaamii  excripec-MeTo MICTUTh JIEKiIbKa TECTIB!
BU3HA4YEHHS BMICTy HiTpartiB, (ocdaris, pozumHEHOrO
kucHIO, pH, MytHOCTI, OionmOriyHOi TOTPEOM KHCHIO,
GaxTepilii.

BukoprcraHi TeCTH € JOCUTH 3pyIHUMH 1 TIPOCTHMH
y BUKODHCTAaHHi. IX pe3yIbTaTH mepel MOTbOBUM
BUi3MOM Ha 00’ekT Oynm BuIpoOyBaHi 1 TMOpIBHSHI y
Tpa WLiiHiH JabopaTopii MukonaiBcbKoro BUpOOHHIOro
YIpPaBTiHHS ~ KOMIUIEKCHOIO  BHKOPHCTAHHS
pecypciB Oaceiiny piuku [liBneHnmit byr.

IpHHIMIT BUKOPHUCTAHHS EKCTIPEC-METOY IOJISITaE Y
BiZIOMpaHHI TIeBHOI KibKocTi Bomu — 5, 10 abo 25 wmu,

BOIHHX

3TIZIHO 3 METOJMKOIO OINEPATHBHOIO MOHITOPHHTY, IO
SIKOI JTOMAETHCS XIMIYHUIM peareHT y BHUIJLAMI TaOJeTKH,
1110 TTiCIIS PO3YMHEHHS 3a0apBIIIOE TIPOOY y MEBHUH KOJI.
Came 3a HACHYEHICTIO KOJIOPY IHAUKATOPHOI IIKAIN
BU3HAYAETHCS KOHIICHTPALIIS IOCIIDKYBAHUX PEIOBHH.
Jlaamii  excmpec-MeTon BOJHOTO MOHITOPHHTY €
3pY4HHM Y TIOJBOBHX Ta EKCTPEMaJbHUX YMOBaX, KOJIH
HEMa€e MOXKITMBOCTI 3pOOUTH OUTHIN TTOBHUH 1 TOYHIIIINIA
aHaJi3, aJic TePMiHOBO MOTPiOHI pe3yNbTaTH.
BuxopuctoByrounn came [ed MeTOn Ix  dac
SKCTIC/IIi y periOHABHOMY IJAHAMA()THOMY MapKy
3pobiero anamiz 11 mpo6 Bomir. OOCTEKEHO SKiCTh BOAH
y 8 mkepenax, 1Box crBopax p. [1n. Byr — Oinst ¢.Muris i
rupia p. B. Kopabenpma T1a y p. B. Kopabemsna.

90
80

BigOupamice mpobu y MICIIX 3 BHCOKOKO MIUTEHICTEO
TYPUCTHYHUX CTOSTHOK 3 METOI0 OOCTSKESHHS SIKOCTI BOJIH
Ta MPUIATHOCTI i TS CIIOKUBAHHS.

[poananizoBaHo Bomy Ha BMICT (pocdaTiB, HITPATIB,
po3umHeHOr0 KHCHIO, pH Ta wMmyrHICTE. PesynpraTn
HAlMX JOCTIDKCHb 300pa’keHi Ha  BiIIOBITHHX
TicTorpaMax y BiICOTKaX O MaKCHMAIBFHO MOXIIUBOTO
3HAYEHHsI, 3aIPOINIOHOBAHOT0 EKCIPEC-METOIOM (JI0IaTOK
1). Tax mst ocdaris e 4 ppm. Ppm - 11e ameprKaHChKi
OJVHWIII BWMIPIOBAaHHS, IO BH3HAYAIOTh KUIBKICTH
YACTHHOK Ha MIJTBHOH MOJIEKyI Bomu — parm per million
— ppm; st HitpatiB e — 40 ppM, PO3YUHEHOTrO KHCHIO —
8 ppm.

Besneunnm st sxutTs € BMicT (hocaTiB Ta HITpaATIB
1o 4 ppm. 3a pe3yapTaTaMy HAMIHAX JIOCHTIPKEHb BMICT
¢ocariB mepeBHIITye TIeH TIOKa3HUK Yy Hkepenax NoNe 4 i
2, uitpatiB — y NeNe 6, 9, 4. Jliana3oH pO34MHEHOr0
KUCHIO y Boil Biji 5 10 6 ppm 3abe3nedye onTuMaibHi
YMOBU  KUTTEMISUIBHOCTI BOISHUX  OPTaHi3MIiB.
IMokazuuku y prepenax NeNe 6, 10, 5 Biaxuiisirothest Bif
Hopmu. Onrumansauii Kopuaop wist pH Big 6,5 1o 8,2
omMHWIG. Mu 3HAWIDIM HEBiAMOBIOHICTP Yy BOIHHX
00’extax NeNe 6, 9, 3, 1. HalimyTHIIIOK BUSBIIACS BOIA
y mwxepeni Ne 4, a Haiinposopima y Ne 8, 11.

JlocmipkeHHS.T TIPOBOIMCH  Pa3oM 3 TIiTBMH
BIANIOYMBAIOYNX, MO0 TPUBUTH EKOJIOTIYHY CBiIIOMICTH
Ta 3aJTy4UTH JI0 JOAHIMBOTO CTABJICHHSI JI0 PHPO/IH.

OTpuMmaHi pe3ylbTaTH
BUKOPHUCTAHHSI EKCIIPEC-METOY BOJIHOIO MOHITOPHHIY €

aHal3iB  IIISAXOM
TIEPIIIAM €TaroM CIIOCTEPEKEHHS 32 BOJHIUMH 00’ €KTaMH
PJIIT “T'CII”. Ha wmaiiOyTHE IUIAHYETHCA MPOTOBKUTH
JaHy poOOTy i3 TIMOOKMM BHBYCHHSM BIIACTHBOCTEH
BOIHUX TIIOTOKIB, TiOPOXIMIYHMX XapaKTEPUCTHK,
(akTopiB, 10 BIUIMBAIOTH HA SIKICTH iX BOIM 3 METOIO
BUSIBJICHHS HAMOLIBII 3a0pyMHEHHUX DKEPeNl, iX OUMCTKH
Ta BHECEHHS IMPOMO3MIIN OO0 BXKUBAHHA SIKICHOI
MUTHOI BOAM BigmounBatoumMmu Ha Tepuropii PJIII
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[pumiTka:
80
60 op 1-4, 6-7, 9-10 — mpobu BOAM 3 BOAHMX IOTOKIB, IO
BIA/atoTh y p. IliBnennnii byr;
40 BN : ,
5 — mpoba 3 mpuroxu p. IliBmenmmit Byr piuku
20 oo Bermxoi KopaGensHoi;
0 8, 11 — ipo6u 3 p. I1iBneHHmii Byr.
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