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Apstrakt: Nakon visedecenijskog eksploatisanja rude iz otvorenog kopa u blizini grada
Majdanpeka, Zivotna sredina je dala svoj odgovor na stresove koji su izazvani ovim aktivnostima.
Sve veca potreba za mineralima i profitom dovodi do Sirenja rudarenja ugroZavajudi pri tome ne
samo biome koji su u neposrednoj blizini kopova, ve¢ ima uticaj i na Siri ekosistem, a posebno na
povrsinske i podzemne vode. Iz tog razloga je potrebno vrsiti redovni monitoring oblasti u kojima
se ove aktivnosti desavaju kako bismo mogli da kvantifikujemo, razumemo i smanjimo negativne
efekte eksploatacije minerala iz zemljine kore. S obzirom na veliki broj faktora koji ometaju
neposredan monitoring ovakvih podruéja, resenje se ogleda u koriscenju proizvoda daljinske
detekcije koji na relativno brz i precizan nacin daju podatke o udaljenim prostorima kojima se
tesko pristupa. Pomocu satelitskih snimaka srednje rezolucije (15 i 10m prostorne rezolucije) za
razlicit vremenski period (1999. i 2022. godina) su izradene karte osnovnog zemljisnog pokrivaca.
Za potrebe automatske klasifikacije satelitskih snimaka unapred je odredeno pet klasa koje su
klasifikovane koris¢enjem algoritma masinskog ucenja. Nakon utvrdivanja osnovnog zemljisnog
pokrivaca izradena je karta proucavanog prostora koja prikazuje pet klasa: voda, Suma, pasnjaci,
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poljoprivredno zemljiste i urbana sredina, a zatim je izvrseno odredivanje polozaja otvorenog dela
kopa.

Ovom analizom je omoguleno pralenje Sirenja povrsinskog kopa i obeleZavanje lokacije
glavnog zagadivaca Zivotne sredine. Druga analiza se ogleda kroz koriséenje digitalnog modela
terena (DMT) srednje rezolucije (30m prostorne rezolucije). Geografski informacioni sistem (GIS)
omogucio je izvodenje analiza kojima se mogu utvrditi slivovi u okolini detektovanog otvorenog
kopa koji je oznacen kao zagadivac. Nakon odredivanja slivova, izvrSeno je kreiranje recne mreZe
koriscenjem DMT i obelezene su zone sa potencijalno zagadenim vodotocima na kojima bi se
trebao vrsiti redovni monitoring. Na ovaj nacin su prikupljeni podaci o Zivotnoj sredini koji
donosiocima odluka znatno olaksavaju postupak odlucivanja i odredivanja granice ekonomske i
ekoloske odrZivosti za proucavani prostor.

Kljucne reci: Daljinska detekcija, SVM, Sentinel-2, Landsat 7, ASTER DEM
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Abstract: After several decades of open pit and underground mining near city of Majdanpek,
the environment gave its response to the stresses caused by this human activity. The increasing need
for minerals and profits leads to the expansion of mining, endangering not only the biomes that are
in the immediate surrounding area of the mines, but also has an impact on the wider ecosystem,
especially on surface and ground water. To quantify, comprehend, and mitigate the harmful
impacts of the mineral’s extraction from the Earth’s crust, it is required to conduct continuous
monitoring of the areas where these operations take place. Considering the large number of factors
that obstruct the immediate monitoring of such areas, the solution is reflected in the use of remote
detection products that provide relatively fast and precise data on remote areas that are difficult to
access. Using medium-resolution satellite images (15 and 10 m spatial resolution) for different time
periods (1999 and 2022), land cover maps are created. Prior to automatic classification of satellite
images process, five classes were defined to be classified using a machine learning algorithm. After
land cover classes determination, a map of the study area is created showing five classes: water,
forest, pastures, agricultural areas, and urban environment.

The position of the open part of the mine was determined which enables the possibility to
monitor the expansion of the open mine pit and position of the pollutant. The second analysis
considers the use of a medium-resolution (30m spatial resolution) digital terrain model (DTM).
The Geographical Information System (GIS) made possible to perform analyzes that determine the
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watersheds around the detected open mine pit that is marked as a pollutant. After determining the
watersheds, river network analysis is performed and zones with potentially polluted watercourses
are marked. Thus, environmental data is collected, which makes the decision-making process much
easier for decision-makers and determining the limits of economic and ecological sustainability for

the area of interest.

Key words: Remote Sensing, Support Vector Machines (SVM), Sentinel-2, Landsat 7, ASTER
DEM
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