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Abstract: In the PeStan River Basin, the right tributary of the Kolubara River, a complex degradation of natural
conditions has been expressed over the decades. The exploitation of lignite in the Kolubara Coal Basin, which is in
large part located in the territory of this basin, as well as accompanying activities related to it, are the dominant
activities that lead to the degradation of soil and hydrological conditions. If other land use types are added to this, it
can be concluded that the land cover in the studied territory suffered significant negative changes. The above
mentioned activities have led to land loss and deterioration of its quality, and the regulation works due to
dislocation of the Kolubara watercourse into the Pestan riverbed have caused numerous degradation of landscapes,
reduced the basin area and shortened its watercourse, led to morphological changes of the river network and
deterioration of the surface water quality. The aim of this paper is to perform a geospatial analysis of all areas in
which the degradation of soil and hydrological conditions is present, in order to prevent their further degradation
and proper management of these areas.
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Introduction

More pronounced anthropogenic pressure has caused the changes in natural
conditions and processes on the Earth surface, that is, accelerated degradation of natural
conditions. For the purposes of this research, the Pestan River Basin was selected, as a
territory characterized by multiple degradation of the natural conditions. Therefore, the idea
to perform the overview of the scope of the existing degradation of soil and hydrological
conditions by application of the synthesis approach in the Pestan River Basin has appeared,
what represents the important basis for proper management of the degraded areas
(evaluation of influences to the environment, planning and implementation of protection
measures, recultivation, organization and use of space).

Previous researches included various segments of environmental degradation (LEAP,
2006; Dragi¢evi¢, 2007; Dragiéevi¢ and Milevsky, 2010; Zivanovié, 2013; Pukicin et al.,
2014), but left open the issue of determining the degree of total degradation of soil and
hydrological conditions in this territory. At the same time, it is particularly important to
make a distinction between the term pollution, which always relates only to certain elements
of the environment and much more complex term as degradation, which refers to the
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complete environment and defines partially or completely the disrupted environmental
system (Dragicevi¢ and Filipovi¢ 2009; Ljesevic, 2010).

Due to the needs of lignite exploitation, the selected area stands out as one of the
environmental black spots in the territory of Serbia. The PeStan River Basin represents an
area with intensive and long-term anthropogenic activities, which have so far led to changes
in the natural environment of a large scale. These include occupation of large areas of soil,
soil degradation, regulation of most watercourses, relocation of the population, even entire
settlements. Processes of the exploitation activities, processing and refining of the Kolubara
lignite have led to changes in all subsystems of the environment, and directly or indirectly
affect the waters belonging to the Kolubara River Basin, where the Pestan River is one of
the main tributaries.

Assessment of the environmental degradation state and its categorization are
extremely important, but they are not of primary significance and represent only a first step
in determining a degree of recent degradation of complex conditions in an area (Spasi¢ et
al., 2005). In addition to that, it is necessary, but also far more important, to know the
reasons and models of formation of the current situation, and that also includes the
recognition of pressures and driving forces behind it on one hand, as well as, the direct and
indirect impacts on the environment on the other (Marot and Harfst, 2012). The conducted
research provides basic information about the complex degradation of soil and hydrological
conditions, but in the future it is necessary to find and provide the correct answer on the
models, possibilities and solutions for proper anulment or mitigation of adverse effects of
the created degradation.

Research methodology

Research of degraded areas in the Pestan River Basin, that is, the areas where the
change in natural conditions is evident, included all changes resulting from the action of
anthropogenic processes. Each of these processes in some way and from a certain standpoint
implies a loss or change of the purpose and function of an area, that is, a part of the
environment. All of degraded areas have been shown and separated within the scope of
degradation of soil and hydrological conditions, but it is not rare that one change causes the
degradation of more environmental conditions (e.g., open pit mines cause the degradation of
geological, relief, soil and hydrological conditions).

Data on the pedologic cover of the basin were obtained by digitalization of the
pedologic maps in the scale 1:50,000 and calculation of the areas for each listed type of soil
by the use of GeoMedia software. Large scale images point to the characteristics of the
municipality morphostructure, but also the structure of the economy (Milanovi¢, 2010).
Based on them, the existing documentation, and the field researches as well, the mapping of
the degraded areas according to the type of degradation, that is, activities that degrade the
land cover was carried out. Then, the overlapping of the listed areas with the previously
digitized land cover was done, in order to obtain the data to what extent the area was
affected by degradation of each type of soil.

For the research of degradation of the hydrological conditions, the exsisting design
documentation of the dislocation of the Kolubara River in the PeStan riverbed was used.
Data on changes in the basin area and the length of the watercourses were obtained by
comparing the state of the topographic maps, dating back to the period before the regulation
works, with the recent situation in which insight was gained on the basis of acrophoto and
satellite images and field researches. The water quality of the Pestan River has been shown
on the basis of the study on the assessment of environmental impacts during the regulation
of the Pestan River and control of floodwater runoffs.
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Geospatial characteristics of the Pestan River Basin

The Pestan River is the right tributary of the Kolubara River. It springs under the
mountain of Bukulja, and after 33 km of the watercourse, it flows into the Kolubara River at
the village of Vreoci. The watercourse is considerably shortened due to the exploitation
works. In fact, once the PeStan River was being flew into the Kolubara River much farther
north, in the Municipality of Obrenovac, but there were big changes in the hydrographic
network of this region when the Kolubara watercourse was transferred into the PeStan
riverbed, making its watercourse shorter by 24 km.

The basin covers an area of 176.45 km” It is located between 44°15'54" and
44°27'04" of the northern latitude and 20°15'24" and 20°34'05" of the eastern longitude.
Administratively, the basin includes the Municipality of Lazarevac, which is one of the
seventeen Belgrade municipalities, and the Municipality of Arandjelovac, which belongs to
the administrative district of Sumadija. On the territory of part of the Municipality of
Lazarevac, to which the PeStan River Basin belongs, the following settlements are located:
Vreoci, Sopié, Medosevac, Dren, Burovo, Zeoke, BaroSevac, Mali Crljeni, Bistrica,
Trbusnica, Prkosava, Rudovci, Krusevica and parts of the settlements: Strmovo, Junkovac,
Veliki Crljeni and Lukavica. The following settlements belong to the Municipality of
Arandjelovac: Progoreoci, Darosava (Partizani), Bukovik and parts of the settlements:
Misaca, Ranilovi¢, Tulez, Vencane and Gara$i. The basin has a population of 19,000
inhabitants. The settlement of Sakulja, which belonged to the Municipality of Lazarevac,
due to exploitation works in this area, was moved and no longer exsisted. A similar fate will
befall to the surrounding settlements in the future as well: Zeoke, Burovo, Barosevac,
Junkovac and Veliki Crljeni.

The largest part of the territory of the PeStan River Basin is located within the scope
of the Kolubara Lignite Basin with the open pit mines of coal, ash landfills, thermal power
plants and a series of plants for the production and processing of coal and electricity
production. Impact of these plants and activities on the environment is of importance at
local, regional and national level, especially in terms of degradation of the natural
conditions, as well as in terms of socio-economic impacts and impacts on human health.

The basin is located at the crossroads towards Belgrade, Arandjelovac, Mladenovac,
Ljig and Valjevo, and due to the Ibar highway and Belgrade-Bar railroad that pass through
this territory, it has a very favourable geographic location and very good transport
communication with Belgrade and Central Serbia.

Degradation of the soil conditions

On the territory of the basin, the most common are parapodzols (pseudogley), which
are spread in about 73% of the area. The fertile alluvial deposits occur in 12% of the area,
cambisols in less than 3% of the area, as well as vertisols, and brown soils on granite and
schists occupy 10% of the total area of the observed territory (Table 2).

Pedological composition is a modifier of erosion processes, as it affects the intensity
of this process by its granulometry composition, organic matter content, structure and
erodibility (resistance of the soil particles to tear and transport) (Novkovi¢, 2009). The
dominant activity related to the soil degradation in the Pestan River Basin is certainly the
exploitation of lignite in the Kolubara River Basin, as well as follow-up activities related to
this field of work. In addition, there are several quarries, a waste water reservoir in Vreoci,
and a part of the areas with the quality soil has been occupied by negative forms of
communal use of space, such as illegal dumping sites and illegaly built facilities. It should
be noted that certain areas of the quality agricultural soil were occupied for dislocation of
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the cemeteries, which had been located in areas where the exploitation of lignite was now
taking place.

Kolubara Coal Basin extends by the east-west axis, in a distance of 55 km, and by the
north-south axis of about 15 km. Exploitation of coal in the Kolubara Coal Basin is being
done at the area of about 600 km® and covers the territories of the municipalities of
Lazarevac, Lajkovac, Ub and Obrenovac. Available lignite reserves in the Kolubara Coal
Basin are estimated at about 1,600 million tons, and for that production, 70,000,000 m’ of
mullock should be excavated and deposited in another location. By formation of landfills on
healthy natural soils, the ecosystem is being destroyed, fertile fields, forests and villages are
disappearing, rivers are being dislocated, configuration of the terrain is being changed, but
also a variety of other harmful consequences. Intensive exploitation of coal over decades has
suppressed agrarian production in the background, although the basin territory is
characterized by favourable conditions for production of biologically valuable food. By the
expansion of open pit mines, each year hundreds of hectares of arable land are being lost,
and the soil recultivation, after the depletion of coal suuplies, does not provide that the
original quality of pedological layer will be restored. In the observed territory, multiple
degradation of soil conditions, caused by the exploitation of mineral resources and industrial
production, is present.

In the area of the Pestan River Basin, there are active exploitation fields "B" and "D"
that, within the basin, cover the area of 21 km®. Large areas occupy the open pit mines as
well, where mining was completed (7.45 km®). Degradation on them is easily visible,
because these are the areas with very little recultivated surfaces.

Table 1. Types of soil degradation in the PeStan River Basin

Type of degradation Name Area [km’|
Exploitation of clay Dren 0,11
Former quarry in Baros$evac 0,04
Quarries Quarry in Krusevica 0,11
Quarry in Darosava 0,18
Quarry in Bukovik 0,21
Lignite pit mines Fields "B" and "D" 21,00
L Completed exploitation of the
Former pit mines fields "B" and "D" 7,45
Soil dumping site P];l:nplng site of the fields "B" and 143
Coal processing plants Plants in Vreoci and MedoSevac 0,83
Wastewater reservoir Reservoir in Vreoci 0,25
N, in Sopi¢ 21
New cemeteries ew cemetery ?n Soplcv 0,
New cemetery in MedoSevac 0,03
Illegal dumping sites Multiple locations 0,05
Aregs occup‘lejd. by construction and Multiple locations 0.83
business facilities
Total 32,73

Territory of the PeStan River Basin is threatened by several different types of waste,
from industrial, through municipal to medicine. The greatest danger is from the industrial
waste. This is important to note, because the consequences which this kind of waste is
leaving behind are certainly the largest and most difficult. By its action, the industrial waste
is destroying the underground and surface waters, atmosphere and soil irreversibly. In
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addition to this type of waste, the greatest potential danger represents the slaughter and
medical waste. These two types of waste in an open and unprotected municipal landfill (as
Lazarevac landfill is, located on the site of the former active pit mine near the settlement of
Barosevac) may cause unpredictable consequences for the environment.

Explnitation of clay
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Lignite pit mines

Former pit mines

Soil dumping site

Coal processing plants

Wastewater reservoir

Areas occupied by conatruction and busineas facilities
New cemeteries

llegal dumping sites
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Figure 1. Degraded areas in the PeStan River Basin

Table 2. Types of soil in the basin and its degradation

Pedological cover [Ilt::?] S[llzlie De[%;zgiled
Alluvial deposit - clay 1.50 0.85 0.05
Alluvial deposit - loam 19.74 11.18 1.71
Cambisol (eutric cambisol) 0.62 0.35 0.001
Cambisol in leaching (luvisol) 3.31 2.54 -
Vertisol in leaching 4.48 2.54 4.03
Pseudogley (parapodzol) 129.29 73.28 26.94
Brown soil (distric cambisol) on granite 12.48 7.07 -
Brown soil (distric cambisol) on schists 5.03 2.85 -
Total 176.45 100.00 32.73

Agriculture is also an important soil pollutant, primarily due to the use of chemicals
in the production process. In addition to degradation of soil for the use of agricultural
production, the man eventually impaired the soil conditions by depositing the municipal
waste. The total area of the basin territory, where the utility degradation of the soil
conditions is expressed, is of about 1.11 km?’ and the degradation by building is most
pronounced, 0.8 km?. The area covered by illegal dumping sites is approximately of 0.05
km?, and new cemeteries of 0.28 km?* (Table 1).
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By the analysis of the degraded areas in relation to certain soil types (Table 2), it was
found that the largest degraded areas were in pseudogley - 21% of the total area of this type
of soil, and even 90% of the total areas under vertisols were degraded. From alluvial soil,
which is of the highest quality in the basin, under certain types of degradation is 8%, which
is a quite alarming fact.

Degradation of the hydrological conditions

Influence of the anthropogenic factor on changes of the hydrological conditions on
the Earth is complex and multiple. Anthropogenic modifications of the watercourse can
have direct and indirect effects on the environment. Indirect impacts include the changes in
land use, as well as the regime changes, and direct human influences on the watercourse
include changes of the watercourse itself, such as the construction of dams and reservoirs,
channeling, forcible cutting off the meanders, straightening of the watercourse, exploitation
of sediments from the watercourse, construction of embankments, works on stabilization of
the banks, and so on (Dragicevi¢ and Filipovi¢, 2009).

Changes in the watercourse also condition the change in the hydrographic network
appearance. For example, shortening, channeling of rivers lead to a reduction in the length
of the watercourse, which affects the characteristics and appearance of a river network, as
well as changes in the density of the river network. The river network represents a system of
channels that drain the basin, so, the knowledge of its density is significant for
potamological studies.

In the Kolubara River Basin, the project "Regulation of the Kolubara River and its
Right Tributaries from the Poljane to Celije (km 23+200 - km 55+506)" was done in 1957
by the Belgrade-Posava water management community "Beograd". Regulation works on the
Kolubara River and its tributaries began in 1959 /60. It caused a disorder in relation of the
Kolubara River and its tributaries. Regulation works of the watercourse dislocation were
carried out in order to clear the area for exploitation of lignite, that is, to open a new mining
field "Tamnava (East Field)". From that moment, the Kolubara River flows trough the
riverbed of a former PeStan, and a confluence of the PeStan River has been moved much
further south in regard to the period prior to dislocation. Its former tributaries became the
tributaries of the Kolubara River, which resulted in a reduction of the Pes§tan River Basin,
and that entailed a change in the river network density and the frequency of watercourses in
the Pestan River Basin (the PesStan River has been shortened, and the basin area and the
number of tributaries have been reduced) (Dragicevié, 2013).

Due to the dislocation of the Kolubara River into the PeStan riverbed, there was a
general deformation of this riverbed, and at the confluence of the PeStan River a
denivelation was created, since the height difference between the Pestan river bottom and
the Kolubara River was 3.8 m. Therefore, in 1977, the "Major Project of the Pestan River
Regulation" was done, where the technical solution was to form a confluence with cascades.
However, in 1978 and 1979, the massive flooding of the Pestan River had followed that
caused the formation of a total deformation of the riverbed. In the function to clear the area
for the exploitation of lignite in the fields of "Veliki Crljeni" and "Tamnava - South Field",
during 1999 and 2000, the "General Project of a Displocation and Regulation of the Rivers
Kolubara, Pestan, Lukavica and Vrani¢ina" was done. According to this study, the riverbed
of the Kolubara River was dislocated to the west in relation to its recent position
(Dragicevi¢, 2013). Based on the dynamics of opening of new pit mines, after these phases,
the relocation of the Kolubara River will be continued in two more phases, as well as the
regulation of the Pestan River.
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Before the regulation works, the confluence of the Pestan River into the Kolubara
River was at Drazevac, Municipality of Obrenovac, and the Beljanica River was its right
tributary, so the basin area amounted to 801 km?”. After the dislocation of the Kolubara River
into the Pestan riverbed, the confluence of the PeStan River was moved southern, and as the
Turija River (with its tributary Beljanica), according to the map of 1970, was flowing into
the Kolubara River (which was flowing trough the Pestan riverbed in the sector between
Cvetovac and DraZevac), the basin area of the Pestan River was reduced to 630 km?”. The
Pestan watercourse has been reduced for 24 km and today is 32.1 km, and the rivers that
once were flowing into the Pestan River, in the sector between Vreoce and Poljana, now
flowing into the Kolubara River (Roksandi¢, 2012).

confluence of the Tamnava Firvers
o the Kolubars River

>

N
confiuence of the Pedtan River Ji
into the: Kolubara River

confiuence of the Beljanica Rver
i the Pedtan River

confluence of the Tamnava River
o the Kolubar Rives

confuence of
the Turija River
ko e Belansca Fiver

Beljanical
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Figure 2. Dislocation of the Colubara watercourse (Dragicevi€ et al., 2013)

The Pestan River by its lower watercourse flows through the Kolubara Lignite Basin,
and that through the planned exploitation field "E" and at the confluence into the Kolubara
River over the planned "South Field". Since this is the case of promising pit mines, which
will in the near future take over the basis of the coal production in the Kolubara Lignite
Basin, the watercourse, by many planned activities for this area, must timely relocate from
the area of the mining fields in order to protect the pit mines, equipment therein and to
provide stable coal production (Group of authors, 2011).

By opening the open pit mines, the numerous smaller tributaries of the PeStan River
have disappeared, which once flowed in the areas where the exploitation of lignite is being
done today. These are the following: Duboki Potok, Belicanka, Jokinac, Ceroviti Potok,
Sirokovac and others.

Changes in land use directly affect the intensity of surface runoff, changes in the
processes of infiltration, evaporation and transpiration (Risti¢, 2011).

Watercourse of the Pestan River has been threatened by the long-term periods of low
waters when the state of quality is usually "out of class ", that is, when a watercourse
represents a collector of waste waters. According to the Water Management Master Plan of
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Serbia, the Pestan River was ranked in the IV class of quality. The Pestan River has a non-
regulated regime of runoff and belongs to torrential watercourses. During the dry season, it
comes to the edge of drying out, and during the wet season it comes to the outflow in the
unregulated part of the riverbed. The Pestan River discharge was followed by the Republic
Hydrometeorological Service of Serbia in the water measuring station Zeoke, located 9 km
from its confluence into the Kolubara River. Water measuring stations Zeoke was active
from 1954 until 2006, when it stopped working. Currently, there is no water measuring
station on the Pestan River. The nearest active water measuring station is Drazevac, on the
Kolubara River.

The most common state of water quality, measured at the station Vreoci, corresponds
to the III or III/IV class, and according to measurements of dissolved loads and oxygen
saturation, it often falls out of the class (Group of authors, 2011). During the sampling in
recent years, out of dangerous and harmful substances, the higher concentrations of
dissolved manganese, phenol, iron and nickel have been registered as well. Saprobiological
water quality testings show that the watercourse has been burdened by moderate organic
pollution. It has been dominated by organisms indicators B and o-mezosaprobne zones,
primarily from the groups of Bacillariophyta and Trichoptera.

Conclusion

By observing the current state of the environment in the PeStan River Basin, it can be
concluded that the environment in this region is significantly endangered. The natural
conditions are such that this area is initially suitable for life and many human activities.
Richness of water resources, forests, fertile soil is predisposed for the development of
numerous agricultural crops, but also the wealth of mineral resources has attracted people to
establish their habitats in this area for centuries.

However, with the development of industrial activities and beginning of the
exploitation of the most valuable resources of this region, lignite, the area has gradually
begun to degrade. So today there are vast areas with permanently altered geological basis,
relief and pedological layers. The main initiator of the degradation process was and still is
the man. Because of the constant need for material prosperity, but also to meet the energy
efficiency, the man maximally exploits the gifts of nature without a detailed analysis of the
long-term safety. Here a problem arises, because the nature has been suffering for many
years. In the Peitan River Basin, a total of 32.73 km” has been degraded, what makes
18.55% of its area.

State of the river network, both in the Pestan River Basin, and its parent basin, the
Kolubara River Basin, is not at the high level at all. Work projects to "displocate" a river
from its riverbed, are constantly being done, because of the "need" for opening of the new
open pit mines. It is not uncommon that the same river is relocated for several times. Most
of the smaller watercourses has permanently disappeared due to the disruption of the natural
inflow and connection with the underground waters.

Bearing in mind the state of the environment in the PesStan River Basin, it is
necessary to monitor the quality/condition of the water. Currently, on the Pestan River, there
is no water measuring station. It is necessary, for all planned activities at this, already
dislocated watercourse, to set up minimumally one water measuring station, in order to track
daily discharges of the river, which is a prerequisite for any more detailed analyses and
calculations. Analysis of the quality of the PeStan River is conducted by the Agency for
Environmental Protection under the programme contained in the Regulation on systematic
testing of water quality, which is issued at the beginning of each calendar year by the
Government of the Republic of Serbia. Under the current programme, the testing of the
quality of the Pestan River is done at the station Vreoci once a month and includes physical-
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chemical, microbiological and saprobiological analyses. It is necessary to carry out the
continuous monitoring of Phytobenthos and Aquatic Invertebrates, as well as the indicative
biological elements of quality for a given type of the watercourse. Monitoring, next to the
watercourse itself, should also include pond ecosystems of the studied basin.

The Pestan River Basin belongs to those areas that are characterized by expressive
dynamics of changes in the natural conditions. This was the characteristic of this area in the
past, and would be the main determinant in the future. Due to the richness of lignite and its
importance for the normal functioning of the thermal power system in our country,
furthermore, this territory will continue to be exposed to great pressures on the environment,
and as a result, the degradation of natural conditions will be continued (Dragicevi¢, 2013).

Based on the available analyses of the impact of certain pit mines and industrial
facilities, it is possible to conclude that the greatest pollution of soil comes close to the
source of pollution due to direct contamination by harmful particles, waste waters and
harmful gases. The planned pit mines in this area will reach, according to the plan of
activities in this area, the biggest depth, so, due to a such situation, the water temperature of
the Pestan River would be increased certainly, and it would further cause a number of
adverse consequences primarily for the wildlife. Therefore, there is a need for constant
monitoring and recording of changes in the environment in order to obtain the valid data as
the basic material for activities in the future, and all with the aim to reduce the adverse
effects to a minimum.
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JETPAJAIIAJA 3EM/BUITHUX U XUAPOJIOIIKHUX YCJIOBA
Y CJIMBY PEKE IIEHITAH

MWmnA JKMBAHOBUE', UBAH HOBKOBIR'
! Vuugepsumem y Beozpady — I'eoepaghcxu paxynmem, Cmyoenmeku mpe 3/3, beozpad, Cpbuja

U3Box: YV cmuBy Ilemrana, necHe npuroke Komybape, neneHmjama je u3pakeHa KOMILIEKCHA Jerpamalnuja
HPUPOAHMX ycioBa. ExcrioaTanuja murauTa y Komyb6apckoM yribeHOM 6aceHy KOjH Ce BENHKUM JIETIOM Hajla3W Ha
TePUTOPHjU OBOT CIUBA, Kao U Hparehe AeIaTHOCTH Be3aHe 3a by, JOMHHAHTHE Cy aKTHBHOCTH KOje IOBOJIE IO
Jerpajanyje 3eMJbHIIHIX M XUAPOJIOIIKHX YCIoBa. AKO ce TOME JI0Aajy U Apyre HaMeHe kopumhema HOBPIINHA,
MOXKE Ce 3aKJbYYUTH Ja je 3eMJBHIIHM IOKPUBAY HA HCTPa)KMBAHO] TEPHTOPHjU HPETpPIEO 3HAUajHE HEraTUBHE
npoMene. IToMeHyTe aKTHBHOCTH Cy JOBeie IO I'yOMTKa 3eMJBHMINTA M IIOTOpIIaBama HErOBOI KBAJIMTETa, a
peryIalMoHH PajoBH yciel u3MemnTama Toka Komybape y koputo Ilemrana u3asBamu cy OpojHe Ierpanaruje
npeJiesa, CMab e MOBPIIMHY CJIMBA U CKPAaTHIIE HErOB TOK, JOBEIe 10 MOP(OIOMIKNX IPOMEHA PeUHE MPEXe U
HOropliama KBaJIMTeTa HOBPIIMHCKUX Boja. Llmib pajia je Ja ce M3BpIIM reoNnpoCTOPHA aHAIN3a CBHUX MOBPIIMHA
Ha KOjHMa je NpUCYTHA Jerpafalija 3eMBUITHUX M XHAPOJOIIKHX YCIIOBa, a y IHUJbY CIIPeUaBamba HUXOBE JaJbe
Jierpajanuje 1 IPaBIIHOT yIPaBIbakha OBHUM HOBPIIMHAMA.

KibyuyHe peuyn: IpupOIHY YCIOBH, JeTpafupaHe IOBPIIMHE, eKCIUIOATallja JUTHUTA, PEYHA Mpexa.

YBox

CBe u3pakeHHMja aHTPOIOINPECHja YCIOBUIA j& MPOMEHE IPUPOJHUX YCIOBA M
npoiieca Ha 3eMJBHHO] TMOBPIIMHU, OJHOCHO yOp3aHy Jerpaaaidjy MpUpPOIHHUX YCIOBa. 3a
moTpede OBOI' HCTpaKMBama H3abpaH je ciauB peke llemrTan, kao TepUTOpHja Koja ce
KapaKTepullle BUIISCTPYKOM JAETPaJallijoM IPHPOAHHUX ycioBa. 300T Tora ce japuia uuaeja
Jla ce IPUMEHOM CHHTE3HOT NPUCTYTIA U3BPIIN cariefaBame oduma moctojehe nerpaganuje
3EMJBHIIHAX W XHUAPOJIOUIKAX YCJIOBAa Yy CIHBY peke IlemTaH, ImITO MPEACTaB/ba BaXHY
OCHOBY 3a MpAaBUIHO YIpaBJbalbe JErpajupaHduM MOBpIIKMHAMA (TIPOICHY yTHIldja Ha
JKUBOTHY CPEJIMHY, IUIAHUPAbEe U CIPOBOhee Mepa 3alliTUTe, peKyiITuBanuje, ypehema u
Kopuhema IpocTopa).

[IpeTxoqHa HWCTpakMBama Cy OOyXBaTWiIa pa3lIMuMTe CErMEHTE Jerpajaluje >Ku-
BotHe cpemune (JIEAIIL, 2006; [paruhesuh, 2007; Dragicevic i Milevski, 2010; JKuBano-
Buh, 2013; Pukicin et al., 2014), anu je ocTaqo OTBOPEHO MHTAKEC YTBphHBama CTEMEHA
YKYITHE Jlerpajaiuje 3eMJbUIIHUX U XUAPOJIOIIKUX YCIOBa Ha 0BOj Teputopuju. [Ipu Tome,
o]l moceOHe BYKHOCTH j€ HAIIPaBUTH Pa3iuKy uaMel)y nojma saealjerse, KOju ce yBeK OJTHOCH
caMo Ha MOjeTMHE eJIEMEHTE KUBOTHE CPEIUHE U JOCTa KOMIUICKCHH]ET 1ojMa deepadayuja,
KOjH C€ OJIHOCH Ha KOMILIETHY HBOTHY CPEANHY U Ne(UHHUIIE NSTUMHUIHO WITH MOTIYHO
HapyuieH cucteM xuBoTHe cpeaune (Aparunhesuh n ®@ununosuh, 2009; Jbemesuh, 2010).

300r noTtpeda excioaTanyje JUTHUTA, U3a0paHy MPOCTOP Ce M3]Baja Kao jeaHa Oj
CKOJIOIKMX LPHHUX Ta4yaka Ha Teputopuju Cpbuje. CnuB peke Ilemran mnpeactasiba
MPOCTOp Ca MHTCH3MBHUM M IYTOTPajHUM aHTPOIOTCHUM aKTHBHOCTHMA, KOje Cy IO caja
JIOBEJIE JI0 MPOMEHA Yy MPHPOIHOM OKPYXKEHY BEIHKUX pa3Mepa. Ty Cy YKIbydeHHU 3ay-
3UMabe BEJIMKHX MOBPIIMHA 3€MJBHUINTA, Jerpajalifja 3eMJbUINTA, perynanuja BehuHe
BOJIOTOKA, HM3MEIITalh¢ CTAHOBHMINTBA, YaK M YHUTABHX Hacesha. [Ipolecu pyaapcKux
aKTHBHOCTH, MIPEPajic U OIJIeMEmbHBamha KOIy0apCKOT JIMTHUTA AOBOJIC /IO IPOMEHA Y CBUM
MOJICUCTEMHUMa )KUBOTHE CPEJMHE, M HA MOCPEaH WM HEeTOCPeJaH HAuYMH yTU1y U Ha BOJIC
Koje npumnaznajy ciuBy peke Komrybape, xo0joj je [lemran jeqsa o1 TIaBHAX MIPUTOKA.

IMporieHa cTamba Aerpajaiuje )UBOTHE CPEIHHE U heHa KaTeropusaiuja cy u3y3eTHO
Ba)XKHU, aJli HUCY NMpPUMAapHOr 3Hayaja ¥ NPEACTaBJbajy caMo IPBH KOpak y yTBphuBamy
CTeMeHa PEICHTHE Jerpajaalije KOMIUIEKCHHX yCIoBa Ha HEKOM mpocTtopy (Spasié¢ i dr.,
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2005). Ocum Tora moTpeOHO je, amd W JalleKO BaKHUjE€ 3HATH pa3liore W HadYWHE
(dopMupama 3aTeueHOr CTama, a TO IOpa3yMeBa M IIPENO3HaBamke IMPUTHCAKA U
MOKPETayKUX CHJIa KOje CTOje M3a TOoTa ca jeAHe, Kao M AUPEKTHUX M HHANPEKTHHUX yTHIaja
Ha OKHBOTHY cpeiauHy ca japyre crtpaHe (Marot and Harfst, 2012). CmpoBeneno
UCTpaXXHMBambe Ipy)ka OCHOBHE NOAATKE O KOMIUIEKCHO] JIerpajaliju 3eMJBHIIHUX H
XUJPOJIOIIKUX YCJIOBa, aju je y OynyhHocTH moTpeOHO mpoHahu M MpYXUTH NpaBUIaH
OATOBOp O HayYMHHUMa, MOFthOCTI/IMa n peliCkbuMa 3a MPAaBUIIHUM aHYJIWPpaAmkBLEM WA
yMambeHheM HEeraTHBHUX eekaTa HacTaje Jerpanalmje.

MeToo/10rHja HCTPAKUBAHA

HctpaxuBame ferpagipannx MoBpIINHA y ciuBy [lemTana, 0JJHOCHO IOBpIINHA Ha
KOjuMa je eBHACHTHa IMpPOMEHa MPHUPOIHHUX yCJIOBa, 0OyXBaTHIIO je CBE MPOMEHE HacTale
JIeTIOBAabEM aHTPOMOTEeHUX Tporeca. CBakM 0] OBHX MPOIECa Y HEKOM CMHUCIY M Ca HEKOT
CTaHOBHINTA TOJpazymMeBa TyOWTaK WM MEHmame HaMEHE W (PYHKIMje HEKOT MpOCTopa,
OJHOCHO JieNia )KUBOTHE cpeanHe. CBe nerpasupane MOBpLIMHE NPUKa3aHe Cy U U3IBOjEHE Y
OKBHUPY Jerpajanyje 3eMJbHIIHUX M XHIPOJIOLIKHX YCJIOBa, ajld C€ HE PETKO JellaBa 1a
jemHa IpOMeHa YCJOBJbaBa Jerpajallijy BHIIE NPUPOJHUX YCIOBa (HIP. IOBPIIMHCKH
KOTIOBH YCJIOBJbABajy JETpasialiijy TeOJOIIKUX, PesbePHUX, 3EMIBUIIHUX U XHIPOJIOIIKUX
yCIIOBA).

[logaum o memoNONIKOM IOKPHBady CiMBa JOOMjEHH CY JUTUTAIM3ALM]jOM Iie-
Jonomkux kapara 1:50.000 n pauyHameM HOBpIIMHA 33 CBAaKM HAaBEJEHU TUI 3€MJBUINTA
kopuithemeMm codreepa Geomedia. KpynHopasmepHH CcHUMIM YKa3yjy Ha ocoOuHe
MOPQOCTPYKTYpe ONIITHHE anu u cTpykrype npuspene (Mmnanosuh, 2010). Ha ocHoBy
BUX, ocTojehe TOKyMeHTaluje, aau U TePEeHCKUX MCTPAXHMBAMa W3BPIICHO j€ KapTUPAhE
JIeTpaAlpaHiX IMOBPIIMHA IIPpeMa THUILy AETpajaliije, OAHOCHO MpeMa JeJIaTHOCTHMa Koje
JIETPaanpajy 3eMJBHIIIHH ITOKpUBad. 3aTHUM j€ M3BPILICHO MPEKIIaname HaBeJCHUX TTOBPIINHA
ca MPEeTXOJHO JUTHTAIN30BaHUM 3E€MJBUIIHUM MOKPHBadeM, Kako Ou ce 10O MOoAaIy o
TOME Ha KOJIMKOj TIOBPIIMHH j€ JOIIIO 0 IeTrpaialiije CBaKoT T0jeNHOT THIIA 3€MJBHIITA.

3a ucCTpakWBame Jerpajalyje XUAPOJIOMKHX YCIoBa ynorpeOspeHa je mocrojeha
MpOjeKTHa AOKyMEHTaluja o0 m3Mmemramy peke Komybape y kopuro Ilemrana. ITomamu o
NPOMEHH TMOBpPILIMHE CIMBA W JOY)XHHU TOKOBa cy jaoOujeHu mnopehemem crama Ha
Tororpa)ckUM KapTrama, Koje JaTHpajy W3 Iepuoja Ipe peryJiallMoOHuX pajoBa, ca
PELIEHTHUM CTameM, y KOjH je CTEYEH YBU Ha OCHOBY aepo()OTO M CaTEIIMTCKUX CHUMAaKa
TEepEeHCKHUX UCTpaxnBama. KBanurter Boge peke IlemraH je mpukazaH Ha OCHOBY CTyZAH]€ O
NpPOLIEHH YTHNAja HAa JXHUBOTHY CpPEAMHY INpH perynanuju peke Ilemran u KOHTponw
OTHIIaba MOIUIABHUX BOJA.

I'eonpocropHe kapakTepucTuke cjausa Ilemrana

[Memran je necua npuroka pexe Komybape. M3Bupe ncnox mannse bykysee, a nmocie
33 km Toka ce ynmBa ce y Komybapy kox Bpeoma. Tok peke je 300T eKCIDIOATalMOHUX
panosa 3HatHO ckpaheH. Haume, Hekana ce Ilemran ynusao y Konybapy 3HaTHO ceBepHHje,
y onmutuau OOpeHoBall, ajii je JOIIIO 10 BEJIUKHUX NMPOMEHa Y Xuaporpadckoj Mpexu oBor
mpocTopa kazaa je Tok Komybape npebauen y koputo [lemrana, unme My je Tok ckpaher 3a
24 km.

CuB 3ay3uMa ToBpIIHHY of1 176,45 km®. Hanasu ce usmely 44°15°54” u 44°27°04”
ceBepHe reorpagcke mmpuHe u 20°15°24” m 20°34°05” wuctoune reorpadceke TyKHHE.
AMUHHCTpaTHBHO, CIUB OOyxBaTa TepHTOpHjy ommTHHE Jlasapemal, Koja je jemaHa of
ceaMHaecT Oe0orpaCKUX OMIITHHA U ommTHHE Apanlenosar, koja npunaaa lymaanjckom
ynpaBHOM OKpyry. Ha TepuTtopuju nena jnazapeBadke ONIITHHE KOjOj MpUIaja CIMB peKe


http://sr.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D1%83%D0%B1%D0%B0%D1%80%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)
http://sr.wikipedia.org/wiki/%D0%92%D1%80%D0%B5%D0%BE%D1%86%D0%B8
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[Nemran namasze ce Haceypa: Bpeomm, lomuh, Memomesan, [pen, BypoBo, 3eoke,
Bapomesan, Mamu Lpmenn, buctpuma, TpOyurauma, [Tpkocasa, Pynosuu, Kpymesunma u
nenoBu Hacespa: CrtpmoBo, JymkoBan, Bemmku Ippenn u  Jlykasuma. OmmTuxu
Apanlenosar npunanajy Hacespa: [Iporopeonn, lapocasa (ITaptuzanu), BykoBuk u gemnosu
Hacesba: Mucaua, Panunosuh, Tynex, Benuane u ["apamm. Y cnuBy sxuBu oko 19.000 cra-
HopHuka. Hacemme Cakysba, Koje je nmpumazano ommraad JlasapeBam, je 30or
eKCIUIOATAllOHUX pajJioBa Ha OBOM IPOCTOPY HMCEEHO M BHIIE He MOCTOju. CiruHa
cynbuna he y OyayhHoctm 3agecutn m okomHa Hacesba: 3eoke, byposo, bapomresar,
JynkoBan u Benuke Lpseene.

Hajsehu neo tepuropuje crnuBa peke [lemTan Hanmasu ce y OKBHPY KOIyOapcKor
JUTHATCKOT 0aceHa ca MOBPIIMHCKAM KOINOBMMAa yIJjba, JIENOHHMjaMa IIeTiena,
TEepMOEJIEKTpaHaMa U HU30M IIOCTPOjerha 32 MPOU3BOIBY U MPEpay YIiba M MPOU3BOAY
eJIEKTPUYHE CHEprHje. YTUIla] Ha )XUBOTHY CPEIUHY HAaBEICHUX MOCTPOjE€Ha U aKTHBHOCTH
j€ o 3Ha4aja Ha JOKAIHOM, PETHOHATHOM AW M JIPKABHOM HHBOY, IIPE CBETA Yy MOTJIELY
JeTpajialyje IpUPOJHAX yCIOBa, Ka0 W y MOTJIENy COLHO-EKOHOMCKHX yTHIIaja M yTHIaja
Ha 3/[paBJbE¢ CTAHOBHUIITBA.

CnuB ce Hama3um Ha pacKpCHUIM TMyTeBa TnipemMa beorpamy, Apanhenosiry,
MunaneHosiy, Jbury u BasseBy, a 30or Mbapcke maructpane u npyre beorpan-bap koju
npoJia3e MpeKo OBE TEPUTOPHUje MMa BeoMa IOBOJbAH reorpad)cKu 10JI0Ka] U BeoMa 00py
caobpahajHy koMmyHuKaIijy ca beorpamom u nentpaiaom Cpoujom.

Jerpananmja 3eM/bHIIHUX YCJI0BA

Ha Ttepuropmju cnuBa, Haj3acTYIJBEHUjU Cy Mapanoi3oiu (ICeynoriiej), Koju cy
pacrpocTpameHu Ha 0ko 73% moBpiunHe. [ItoxHu anmyBujaHu HaHOCH ce jaBibajy Ha 12%
MOBPIIMHE, T'ajibadye Ha HEIITO Make 01 3% MOBPILIMHE, KA0 U CMOHHMIIE, a cMeha 3eMIbUILTA
Ha TPaHHUTYy W LIKpHbIMMa o0yxBartajy 10% yKyIHEe MOBpIIMHE MOCMaTpaHe TEPHTOPH]je
(Tabena 2).

[lemgomomku cactaB je MOOU(HUKATOP €PO3UBHOT TPOIIECA, jep YTUIE Ha HHTEH3UTET
OBOT' TIpOIIeCa CBOjUM TPAHYJIOMETPHjCKHM CacTaBOM, CaAp)KajeM OpraHCKe Marepwje,
CTPYKTYpOoM H epoaubmiHomhy (OTHOpHOIINY 4YeCTHIIAa 3€MJBUINTA HA OTKHUAAME U
tpancnopt) (Hoskosuh, 2009). /loMuHaHTHA aKTHBHOCT BE3aHa 3a IErpajiallijy 3eMJbUIITA
y ciuBy Ilemrana je cBakako ekcruioaranuja aurHuta M KomyOapckom OaceHy, anu u
npatehe akTHMBHOCTH Be3aHe 3a OBy jenarHocT. OcMM Tora, MOCTOjU U HEKOJUKO
KaMeHOJIOMa, ca0HpajMIITe OTMaJAHUX BoAa y BpeolMa, a Jieo MOBpIIMHA KBAJIUTETHOT
3eMJBHINTA je 3ay3eT HEraTHBHUM BHIOBMMa KOMYHAJIHOT KOpHIIhema IpocTopa, Kao MITo
Cy AWBJbE JICTIOHH]j€ W HEITIAHCKHU MOJUTHYTH 00jexTH. Tpeba HamoMeHyTH Jia Cy H3BECHE
MTOBPIIMHE KBAJIUTETHOT ITOJHOIPUBPETHOT 3eMJBHIITA 3ay3eTe Aa O ce Ha HHX M3MECTHIIA
rpo0Jba, Koja ce Cy ce Hala3ujla Ha MeCTUMa Ha KOjuMa ce caJla eKCIDIOATHINE JIUTHUT.

Komy6apcku yribeHu 6aceH ce MpoCTHpE 10 OCH 3aMal-UCTOK y OYXKHHA o1 55 km, a
mo ocu ceBep-jyr oko 15 km. Excruoaramuja yripa y Komybapckom 6aceHy o0aBipa ce Ha
noBpiMHE 071 0ko 600 km® u 3axBara Tepuropuje ommtuna Jlazapesan, Jlajkosam, Y6 u
O6penosan. Pacnonoxxuse pesepse nurauta y Komybapckom OaceHy Npolemyjy ce Ha OKO
1.600 MumoHa TOHa, a 3a Ty NMPOU3BOIY IOTPEOHO je MCKONATH W Ha JIPYroj JIOKAIHjH
nermonosarn  70.000.000 m’ jamoBume. DOpMHpamEM OATAIMINTA, HA 37aPABHM
NPUPOIHUM 3eMJBHIITHMA, YHHUIITABA CE EKOCHCTEM, HECTAjy IUIOIHE OpaHHMIe, yMe, cela,
U3MELITajy Ce peKe, Mema ce KOH(HTypalndja TepeHa, ald M HU3 JPYrHX IITETHHUX
nocienuia. VHTe3uBHaA eKCIUloaTaja yriba JACleHHjaMa IOTHUCKYje IOJFOTIPHBPEAHY
NPOU3BOAKY y APYTH IUIaH, HAKO TEPUTOPHjY CIUBA OIMKY]jy MTOBOJGHH YCIIOBH 3a IIPOH3-
BOJbY OMOJIOIIKY BpenHe XxpaHe. lllnpemeM MOBPIIMHCKHAX KOIOBA, CBAKEe TOAWHE CTOTHHE
XeKTapa OoOpaJMBOI 3eMJbUINTA OWBA H3ry0JbEHO, a pEeKyJITHBAalMja 3EMJBUINTA, 10
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UCIPIUBMBAKY 3alINXa yIiba, He 00e30ehyje Bpahame mpBOOUTHOT KBAJIUTETA MEJOIOMIIKOT
cinoja. Ha mocmarpaHoj TEpUTOpHUjH je NMPUCYTHA BHIIECTPyKa Jerpafaiuja 3eMJbHIIHUAX
yCcIOBa y3pOKOBaHA EKCIUIOATalMjOM MHHEpPAJHUX CHPOBHHA M HHIYCTPUjCKOM
HPOU3BOAHOM.

Ha cnusHoMm mpoctopy Ilemrana Hamase ce akTHBHA €KCIUIoaTalMoHa mosba “b” u
“JI” KOja y OKBHpY C/IMBa 3axBaTajy noBpumiHy ox 21 km”. Benuke noBpiinue 3ay3umajy 1
TOBPIIMHCKH KOMOBH HA KOjUMa je 3aBpiieHa exciuoatammja (7,45 km?). Jerpanaruja je na
BHMa JIAKO BUJJBUBA, jep CY TO MPOCTOPHU Ca BEOMa Mo PEKYITHBUCAHHUX MOBPIINHA.

Ta6ena 1. Tunosu aerpaganuje 3eM/buiITa y cjuBy pexe Iemran.

Tun aerpaaauuje Hazus Iospmuna [km?’|
Excrmoaranuja rivHe Jpen 0,11
Hekananmy KaMeHOIOM y
0,04
Bapouiesiy
KameHonomu Kamenonom y Kpymesunu 0,11
Kamenonom y JlapocaBu 0,18
Kamenosnom y BykoBuky 0,21
Komosu nuraura IMoma b u J] 21,00
HeKazammsi Komosit 3aBpIeHa eKcIUIoaTaluja 7.45
nossa b u /|
Opiaraiuuire 3eMibe Opnaranumire nosba b u J] 1,43
. Iorounu y Bpeonuma n
Ioctpojema 3a mpepany yriba Megiomesiyy 0,83
CabupanuiuTe OTIaaHuX Boja Cabupanure y Bpeonnuma 0,25
Hogo I'po6ise y Hlonuhy 0,21
Hosa rpo6isa
HoBo rpo6sse y Menomesity 0,03
JluBJbe nEenoHuje Buie nokanuja 0,05
IMoBpmmHe 3ay3€TC IPAIEOM 1 Bue sokanuja 0.83
MPUBPEIHUM 00jeKTHMA
Yxynno 32,73

Tepuropuju ciuBa peke [lemtan NpeTw OmMacHOCT OJi BHUILE Pa3IMYUTHX BpPCTa
oTHasja, oj1 MHIYCTPUjCKOT, TPEeKO KOMyHAIHOT 10 MeaunuHckor. Hajseha onacHoct npetn
on mHAyCTpHjcKor ormana. OBO je HEOMXOTHO HATJACHUTH, jep Cy W IOCIeAuIle Koje 3a
co0OM OCTaBJba OBaKBa BPCTa OTIIaJa 3aCHUTypHO HajBehe m HajTeke. CBOjUM JETIOBamHEM
WHIYCTPHUjCKH OTIa] HETIOBPATHO YHHUINTABa MOA3EMHE U IOBPIIMHCKE BOje, atMocdepy H
semspumre. OCHM OBe BpCTE€ OTHAna, HajBelly IMOTEHIMjalHy OMACHOCT MpPEeACTaBiba
KIQHAYHU W MeJWUIUHCKH oTman. OBe JBe BpCTe OTMaja Ha OTBOPEHO] M He3amTHNEeHO]
TPaZCKOj NMEmoHMju (KaKBa je J1a3apeBadka, CMEIITEHa Ha MECTy HEKaJalllker aKTHBHOT
Koma y O1m3uHYU Hacesba baporesan), Mory n3a3BaT HecarjieuBe MOCIEeIULE 110 KUBOTHY
CpeIyHYy.

[osboripuBpena je Takohe 3HauajaH 3araluBau 3emJspHINTa, INpE CBEra yclen
ynotpede XeMHUjCKUX CpeAcTaBa y mpolecy Npou3Bojmbe. OcuM Jierpajanyje 3eMJBUINTA 3a
noTpede MOJbONPHUBPEHE IPOU3BOAKE, YOBEK jé BPEMEHOM HapyIIMO 3eMJbUILIHE yCIOBE
JICTIOHOBAabéM KOMYHAIHUX OTMaJaKa. YKyNHa MOBPIIMHA TEPUTOPHje CIMBa Ha KOjOj je
M3pakeHa KOMyHAIIHA Jerpajallija 3eM/BHIIHUX yCIoBa u3HocH oko 1,11 km?, a Hajsume je
u3paxeHa aerpaganmja rpagmom, 0,8 km’. TToBpumHa Kojy 3axBarajy AMBJbE ACHOHH]E
u3HocH oko 0,05 km?, a HoBa rpo6pa 0,28 km? (Tabena 1).

Ca. 1. lerpaaupaHe nospunHe y cauBy pexe Ilemran
Tabesa 2. THNOBH 3eM/bHINTA Y CJIMBY U H-HX0BA ierpajanuja
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IlenonomkH NokpuBay IloBpmuna [km?] | Vaeo [%] JlerpagupaHno [km’]
AJyBHjaIHH HAHOC TIIMHOBUTH 1,50 0,85 0,05
AJyBHjaJTHI HAHOC WJIOBACTU 19,74 11,18 1,71
lajiava (eyTpu4HH KaMOHCOI) 0,62 0,35 0,001
Tajwave y necuBupamy (JIyBHCOI) 3,31 2,54 -
CMoHUIA y JIeCUBHPAY 4,48 2,54 4,03
Tceynornej (maparo305u) 129,29 73,28 26,94
Cmelje 3eMIbHIITE (AUCTPHYHU KAaMOUCOI) HA TPAHUTY 12,48 7,07 -
Cmelje semspHIITE (IUCTPUYHU KaMOKCOI) HA MIKPUJBIIIMA 5,03 2,85 -
Yxkynno 176,45 100,00 32,73

AHanu3oM JerpajupaHux IOBPIIMHA Y OJHOCY Ha ojpeljeHe THUIIOBE 3eMJBHILTA
(tabena 2), yrBpheHo je na cy Hajeehe moBpimHe nerpaaupane y nceynoriejy — 21% on
YKyIIHE MOBPIIMHE TOT TUMA 3eMJbUINTA, a yak 90% CBUX MOBPIIMHA I10J] CMOHHIAMa je
nmerpamupano. Op amyBHjaTHOT 3EeMJBHMINTA, KOje je HAJKBAIUTCTHHjE Y CIUBY, IO
onpeheHnM BHIOBMMA Jerpajandje Hamasw ce 8%, IITO je MONPWIMYHO AJapMaHTaH
MOJaTaK.

Jerpaganmja XuapoJIOMIKKX YCI0Ba

VYTHmaj aHTpomoreHor (akropa Ha MPOMEHE XHIPOJOIIKHX ycJoBa Ha 3eMJbU je
KOMILJICKCAaH W BHUIICCTPYK. AHTpOl'IOl"eHe HN3MEHC PCYHOI' TOKa MOTr'y MMaThu IUPEKTHEC U
HHAAPEKTHE MOCJICAUIIE 110 KUBOTHY cpeauHy. NHAMPEKTHH YTHIAjH YKIbYUY]y IPOMEHE y
HaMmeHH Kopuiihema 3eMJBHINTA, KA0 M M3MEHE PEKUMA, a JUPEKTHU YTHIAjH YOBEKa Ha
peYHHM TOK MOJpa3yMeBajy W3MEHE Ha CaMOM TOKY, Kao INTO Cy H3rpaima OpaHa H
aKyMyJialjja, KaHalucame, NPUHYAHO OJCelareé MeaHJapa, HCIpaBbarke PEeYHOT TOKa,
eKCIIIoaTalja CeIMMEHATa U3 TOKa, M3rPajma HacuIla, pajoBe HA cTabmim3anuju obana,
utn. (Iparnhesuh u ®unumnosunh, 2009).

[TpomeHe pedHOr TOKA YCIIOBJbABAjy M MPOMEHY M3riena xuaporpadceke mpexe. Ha
npuMep ckpahuBame, KaHaIUCcambe peka JOBOIHU IO CMameHa JYKHHE PEYHOT TOKa, IITO
yTUYe Ha KapaKTEePUCTHKE M M3IJIe] PEYHE MPEXe, Ka0 U MIPOMEHE I'YCTHHE PEUHE MPEXKe.
Peuna mpexa mpezncTaBiba CHCTEM KaHalla KOjU OABOIABajy CIHB, T€ je MO3HABAKE HEHE
T'YCTHHE 3Ha4ajHO 3a HOTaMOJIOIIKA IIPOyYaBamba.

VY cnuBy Komy6ape, npojexar "Perynanuja pexe Komybape 1 lbeHUX AECHUX MPUTOKA
on IMossana 1o henuja (km 23+200 — km 55+506)" nanpassben je 1957. ronuHe ox ctpaHe
Beorpaacko-nocascke BoaHe 3ajeaHulle ,,beorpan’. Perynaruonu pagosu Ha KomyGapu u
BCHUM MpuTOKama 3amouenn cy 1959/60. IN'ogune. Jlomwio je g0 mopemehaja y omHoCcy
Komny6ape n meHux nputoka. Perynannonu pagoBu moMepama pedHOT TOKAa U3BPIIEHHU CY
3apag ociobahama mpocTopa 3a eKcIuloaTalyjy JMTHHTA, TO jeCT 3a OTBapame HOBOT
excrutoaraimonor nosba "TamuaBa (Mctouno mosee)". Ox tor TpeHytka KomyOapa Teue
KOpuTOM Hekanammer [lemrana, a yirhe [lemrana je moMepeHo 3HATHO jy)KHHUjE Y OJHOCY
Ha IepHroJ pe u3MellTama. Hekanamme mwerope npuroke cy nocrane Komybapuse, mwro je
YTULIATO Ha CMameme ciuBa [lemTaHa, a TO je 3a COOOM MOBYKJIO M MPOMEHY T'yCTHHE
pedHe Mpexe U decTuHe BojoToka y cnuBy llemrana (Ilemran je ckpahen, a moBpiimHa
cnuBa U Opoj mputoka cy cmamenn). (Aparnhesuh, 2013).

3060r m3memrama Koxybape y xoputo Ilemrana gommio je mo ommre aedopmanmje
OBOT pevHOr KopuTa, a Ha ymhy [lemrana cTBopeHa je JeHMBenalyja MouTo je BUCHHCKA
pasnuka aHa [lemrrana u KomyGape Oumna 3,8 m. 30or tora je 1977. roauHe HampaBibeH
"I'maBHu mpojekar perynanuje I[lemrana" Tae je TeXHHYKO peliewme Owio ymrhe ca
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kackagama. Mehytam, 1978. u 1979. ronuHe ycnennie cy Benuke norniaBe [lemrana koje
Cy y3pOKOBaJie HacTaHak omiire aedopmanuje kopura. Y ¢yHkuuju ocinodahama npocropa
3a eKcIvIoaTanyujy JurHuTa y nojsuMa "Bemuku Lpseenn" u "TamaaBa- jyKHO 10Jbe" TOKOM
1999. u 2000. roguae ypahen je ['eHeparHu mpojekaT M3MENITama M pPErylaldje pexa
Kony0ape, Ilemrana, JlykaBuiie u Bpanuuwmne. IIlpema 0BOj CTyauju, KOPHTO peKe
Kony0ape je u3MenireHo npema 3amnaay y oIHOCY Ha HEH peleHTHH moyiokaj (Iparuhesuh,
2013). Ha ocHOBy nuHamuKe OTBapama HOBHX KOIOBAa, HAKOH OoBHMX (pa3za, HacraBuhe ce
n3MemnTame peke Komybape y jorr aBe dase, kao u perynanyja pexe [lenrran.

IIpe perynammonux pamosa ymrhe Ilemrana y Komybapy Omio je xox [paxesna,
omuruHa OOpeHoBan, a besbanuna je Ouia mwerosa JiecHa MPUTOKA T€ MOBPIIMHA CIIMBA
msnocua 801 km®. Hakon npemamrama Kony6ape y koputo Ilemrrana, ymhe Iemrana je
TIOMEPEHO jyXHHje, a Kako ce Typuja (ca cBojoM mputokoM besparuiiom) no kaptu u3 1970.
roguae ynuBa y Komybapy (koja Teue koputom Ilemrana na cexropy m3mel)y LlBeroBma u
JlpakeBria), mopimHa cauBa Ilemrana je cMamena 3a 630 km?. Tok ITemrana je ckpahen
3a 24 km u nanac on usHocu 32,1 km, a peke koje cy ce Hekana ynuBane y Ilemran Ha
cektopy usmely Bpeorna u [Toseana, nanac ce ynuBajy y Konybapy (Pokcanmuh, 2012).

Cu. 2. U3memTame Toka Kosybape ([Iparnhesuh u ap., 2013) a) npe perynamuje , 0) HakoH perynanyje

Pexa Ilemran cBojUM J0HUM TOKOM MPOTHYE KPO3 KOMYOApPCKU JIUTHUTCKU OaceH, U
TO TPEKO IUIaHWPaHOT eKcIUIoaTalMoHor noska ,,E“ u mpu ymhy y Komybapy mpeko
TUTaHUPaHOT,,Jy)kHOr moJsba“. Kako ce paaM O mepcrneKTHBHHM KOIOBHMMa, Koju he y
HemocpenHoj OynyhHOCTH Tpey3eTH OCHOBY NPOM3BOIIE YyIJba Yy KOIyOapcKoM
JUTHATCKOM 0aceHy, BOZOTOK C€ MO0 MHOTMM IUTAHMPAHWUM JETaTHOCTHMA 3a 0Baj IPOCTOP,
Mopa OIaroBpeMeHO H3MECTUTH Ca IPOCTOPAa OBHX EKCIUIOATAIIMOHMX II0Jba Yy IMJBY
3alITUTE KOIIOBA, OIlpeMe y mhMa U 00e30ehema crabmimHe mpowmsBomme yriba (I'pyma
ayrtopa, 2011).

OTBapameM MOBPIIMHCKHAX KOIMIOBA HECTaje cy OpojHe Mame npuToke [lemrana, koje
Cy HeKaJa TeKJIe Ha MOBPIIMHAMA Ha KOjUMa C€ JJaHaC eKCIUIOATHIIE TUTHAT. To cy yOoku
noTok, bennuanka, Jokunan, I{epoButu notok, [llupoxosan u apyre.

V3mene HauuHa Kopuinhiema 3€MJBUINTA JUPEKTHO YTHYY HA HHTCH3UTET
MOBPIIMHCKOT OTHIAkha, NpOMEHaMa Yy IIpollecuMa WH(uiTpanuje, epamnopaudje H
tpancnimpanuje (Puctuh, 2011).

Bonorok peke [lemTaHn je yrpoxkeH y AyroTpajHUM II€pHOIMMa MaluX BoJa Kaja je
CTame KBajuTeTa Hajuemhe ,,BaH Kiaca“, OJHOCHO Kaja BOIOTOK IIPEJCTaBIba KOJIEKTOP
otnagaux Boxa. IIpema Bomonpuspennoj ocnoBu Cpbuje, peka Ilemran je cBpcrana y IV
Kjacy kBajurera. Peka Ilemran mma HeperynucaH peXHMM OTHIAa W Cliafa y OyjuduHe
TOKOBE. Y CyIIHOM IEPHOAY IOJIa3H 10 CaMe TPaHMIIE TPECYIINBaba, 4 Y KUITHOM HEpHOIy
Ha HEepeTyJHCaHOM JIeNly KOpHTa JI0Ja3H A0 m3iuBama. IIpornnaj peke [lemran mpartuo je
PenyOnmuxm xuapomereoponomkn 3aBog CpOuje Ha BOJOMEPHO] CTaHUIM 3€0Ke, Koja ce
Hanasuna Ha 9 km on yurha y pexy Konybapy. BogomepHa cranuia 3eoke O1ia je akTUBHA
on 1954. roguue mo 2006. rommHe, Kama je mpecTaja ca pagoM. TpeHyTHO He TOCTOjU
BojoMepHa craHmma Ha perm [lemran. Hajommka akTHBHa BOJOMEpHAa CTaHWIA j€
Hpaxesarl, Ha per Komy6apu.

Hajuemrhe crame kBanuTera Boje, U3MEpeHO Ha craHuIM Bpeouu, ogrosapa 111 wim
HI/IV knacu, a mpeMa MepemHMa CYCIEHAOBAaHMX Marephja M 3aCMNEHOCTH KHCEOHHKOM
yecTo W ucnana BaH kiace (I'pyma ayropa, 2011). TokoM y30pKoBama MOCICIBUX TOTUHA,
O]l OMAacHUX W IITETHUX MaTepHja pETrUCTPOBaHE Cy M IIOBHUILIEHE KOHIEHTpaLuje
pacTBopeHor MaHraHa, (eHona, rBoxxha n Hukia. CanpoOnosIOIIKa HCIUTHBAKkA KBAINTETA
BOJIC TOKa3yjy Za je BOHOTOK omnTepeheH yMmepeHHM opraHckuM 3arahemeM. Y memy
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JOMUHHUPAjy OpPTaHU3MH WHAWKATOPH P W o-Me3ocampoOHE 30HE Mpe CBera W3 Tpyma
Bacillariophyta u Trichoptera.
3ak/by4yHa pasMaTpama

[Tocmarpajyhu TpeHYTHO CTame JKUBOTHE CpeinHe y ciuBYy peke [lemran Moxe ce
M3BECTHU 3aKJby4aK Jia je )KMBOTHA CPEAMHA Ha OBOM IPOCTOPY Y 3HATHOj MEPH YIpOXKEHa.
[TpupomHu yciaoBH Cy TakBH Ja je OBaj MPOCTOP MHHIMJAJTHO MOTOJaH 3a KUBOT M OpOjHE
JbYJICKE JIENaTHOCTH. borarcrBo BOJHHMX pecypca, IOyMe, IUIOAHO  3€MJBHUINTE
NPEANCIIOHUPAaHO 3a pa3Boj OpPOJHMX TIOJEONIPHBPEIHHX KYITypa, ald W 0OraTcTBO
MHHEpaJIHUM pecypcrMa BEKOBHMa YHa3a]| Cy NPUBJIAYMIN CTAHOBHUILTBO Ja OCHYj€ CBOja
CTaHHMILTA Ha OBOM IIPOCTOPY.

Meljytum, ca pa3BojeM HHIYCTPHjCKHX JEITaTHOCTH M MOYETKOM EKCIUIOATALHje
HajBpEeOHHjET pecypca OBOT Kpaja, yrijba JIMTHWTA, MPOCTOP TOCTEIEHO IOYHEE Na Ce
nerpagupa. Tako JaHac IOCTOje OTPOMHE INOBPILIMHE Ca TPajHO M3MEHEHOM I'€OJIOLIKOM
TTOJITIOTOM, pesbe(hoM U MTeTONOIIKAM CJIOjeBUMA. | TaBHM MHUIIHjaTOp IIpoIieca Aerpananyje
je 0o 1 ocTao 4oBeK. 300T KOHCTAHTHE MOTPeOE 3a MAaTEPHjaTHUM MPOCIICPUTETOM, alld U
3a710BOJbEIEM CHEpreTcke e(hUKaCHOCTH, OH MaKCHMAIHO MCKOpuIhaBa NpUpOIHE JapoBe
0e3 JeTajbHUje aHalu3e Ayropodne curypHoct. Ty ce jaBiba mpoOieM jep mpupoja TpIu
Beh ayru Hu3 roauua. Y ciuBy peke Ilemrtan aerpaaupaHo je ykymHo 32,73 km?, mro unuu
18.55% merose noBpLUIMHE.

Crame peuHe Mpexe, kako y cinuBy [lemTana, Tako 1 lerOBOM MaTHYHOM CIIUBY,
cnuBy peke Koxybape, yommuTe HHje Ha 3aBHIHOM HHUBOY. KOHCTaHTHO ce paje NpOjeKTH
KOjuMa ce HeKa peKa ,,A3MelITa’ M3 CBOI KopHTa 300T “morpebe” 3a OTBapemeM HOBHX
MOBPIIMHCKUX KommoBa. Huje peTka mojaBa Ja ce HMCTa peka HEKOJIHMKO MyTa H3MECTH.
Behnnra mamux BOIOTOKA je TpajHO HecTana 300T IpeKuAa MPUPOIHOT HAYWHA JOTOKA M
Be3e ca MOA3EMHUM BOaMa.

Wmajyhu y BUIy cTame KUBOTHE CpeOUHE Yy CiHMBY peke [lemraH HEOMXOmHO je
BPIIMTH MOHHMTOPHHI KBaJuTeTa/cTama BoJe. IpeHyTHO Ha pernu [lemran He mocroju
BoJlIOMepHa craHuia. HeonxoaHo je, 300r CBUX IUIAaHMPAaHMX aKTHMBHOCTH Ha OBOM, Beh
M3MEIITaHOM, BOJOTOKY, IOJM3akeé MHHHMYM jeJHE BOJOMEpPHE CTaHMIE Kako Ou ce
NpaTHIM THEBHU NPOTHUIAjH Ha PELH LITO je MPEIycClIOB 3a OWIIO KaKBe JIeTaJbHUjE aHah3e
U nipopauyHe. AHanu3y kKBanuTera peke Ilemran cipoBoayu AreHIMja 3a 3alliTHUTY )KUBOTHE
CpeMHe TpeMa IporpaMy caapaHoM y YpeadH o CHCTEMAaTCKOM HCIMTHBAIbY KBAJIUTETA
BOJIa, KOjy IIOYETKOM CBaKe KaJIeH1apcKe rojuHe foHocu Brana Perryomuke Cpouje. IIpema
BaxxeheM mporpamy, UcIUTHBame KBanuTera peke Ilemran ce Bpmu Ha cranuim Bpeorwm
jemHoM MecedHO u oOyxBaTa (DH3HUKO-XEMHjCKE, MHUKPOOHMOJOIIKE W CarpoOHOIIONIKE
aganmm3e. HeomxomHo je BpmmTH KOHTHMHyHpaHo mpaheme (UTOOEHTOCa W BOJCHHUX
OeckMUMerbaka Kao M MHIUKATHBHE OHMOJIOIIKE eIeMEHTEe KBaJUTeTa 3a JaTH THIT BOJOTOKA.
MOoOHUTOPHHT, TOpex CcaMor BOJOTOKa, Tpeba ma olyxBaTm M 0apcke EKOCHUCTEME
[POy4YaBaHOT CIIMBA.

CiuB pexe [lemran npunaga OHAIM NPOCTOPHUMA KOjH €€ KapaKTEpHIIy H3Pa3HTOM
JMHaMHYHOIIly TpOMEHe MPUPOJHMX ycioBa. To je 3a oBaj HpocTop OWIIO Kapakre-
PHUCTHYHO Yy MPOILIOCTH, a Onhe u OCHOBHA ofpeaHuIla y OyayhHoctu. 360or GorarcTa Jinr-
HHUTOM M 3Hayaja KOji MMa 32 HOPMaJIHO (DyHKIMOHHCAhEe TEPMOCHEPIETCKOT CUCTEMA Hallle
3eMJbe, OBa TepUTOpHja hie W Jajbe OMTH HM3JI0KEHA BEJIUKHM HPUTHCIMMA HA YXHBOTHY
Cpe/nHy, a Kao pe3ynrar Tora HactaBuhe ce aerpananyja npupoanux yciosa (Aparuhesuh,
2013).

Ha ocHOBY pacronoXuBHX aHAIIM3a yTHIAja MOjeIUHUX KOIOBAa M HHIYCTPH]jCKHX
o0jekata, Moryhe je 3aKJbyYHTH Ja 10 HajBeher 3araljema 3eMJBHINITA 0JIA3U Y HETIOCPEIHO]
OM3nHM U3BOpa 3araherma 300T AUPEKTHE KOHTAMUHALM]jE IITETHUM YeCTUL[aMa, OTITaIHHM
BOJaMa M IITETHUM racoBuMa. [IaHupaHu KOIIOBH Y OBOM moapy4jy noctuhu he, mo many
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JIENIATHOCTH Ha OBOM IIPOCTOPY, HajBehy myOnHy ma Ou 300T TakBe CHTyalHdje TeMIeparypa
BoJe peke IlemTan 3acurypHo nopacia, a To OM ajbe M3a3Bajlo HU3 LITETHHUX MOCIEANNA Y
MIPBOM peJly IO JKMUBH CBeT. 300r Tora ce Hamehe morpeda 3a KOHCTAaHTHHM mpahemeM H
€BUICHTHPAbEM IIPOMEHA y JKMBOTHOj CPEANHU KaKo OM ce TOOWIM BaJMIHHU MOAAIHM, KAo
OCHOBHM MaTepujail 3a JenoBama y Oynyhem mepuony, a cBe ca LIUbEM Ja CE IITETHH
e(eKTH CBeJly Ha MUHUMYM.

Jlutepatypa

Jlutepatypy Buneru Ha ctpanu 111.



	ГЛАСНИК      СРПСКОГ       ГЕОГРАФСKОГ      ДРУШТВА

