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Apstrakt:

U savremenoj hidrogeoloskoj praksi sve viSe paznje se poklanja zastiti podzemnih
voda. Preventivne mere su osnova za odrzivo upravljanje ovim dragocenim prirodnim
resursom. Metode za ocenu ranjivosti podzemnih voda su razvijene kako bi se
obezbedile neophodne podloge za sprovodenje preventivnih mera. Primenom ovih
metoda dobijaju se karte koje pokazuju koliko lako se podzemne vode mogu zagaditi,
a samim tim i koliko je lako ugroziti pojave i objekte preko kojih se te vode koriste.
Ovo jos vise dobija na znacaju kod karstnih terena u kojima je mnogo teze definisati
uslove prihranjivanja, a samim tim i joS teze predvideti mere za zastitu karstnih voda.

U radu je prikazan postupak primene metoda za ocenu ranjivosti podzemnih voda.
Poseban akcenat stavljen je na zastitu karstnih podzemnih voda koje je u sustini i
najteZe zastititi. Analizirane su 4 metode za ocenu ranjivosti: DRASTIC, EPIK, Pl i COP.
Prva metoda (DRASTIC) je nastarija i najviSe primenjivana, ali bez mogucnosti da
ukljuci parametre koji su svojstveni samo za karstnu izdan (infiltracioni uslovi). EPIK je
prva metoda koja je napravljena upravo za ocenu ranjivosti karstnih voda. P/ i COP su
savremenije verzije EPIK metode koje ukljuCuju mnogo viSe parametra, pa se samim
tim dobijaju i detaljnije karte.

Metode cija je metodologija opisana u radu, primenjene su na tri test podrucja koja
obuhvataju razliCite kastne predele Srbije: Nacionalni Park Tara, karstni sistem
Bogovina i juzni deo Stare Planine. Sve tri lokacije se dosta razlikuju, kako prema
geolosko-hidrogeoloskim uslovima, tako i prema veli€ini podrucja istrazivanja sto je
omogudilo ne samo da se prikazu prednosti i nedostaci pojedinih metoda, ve¢ i da se
pokaze primenljivost metoda za ocenu ranjivosti podzemnih voda.

Primenom pomenutih metoda, dobijene su karte ranjivosti podzemnih voda za sva tri
test podrucja, na kojima su jasno izdvojene zone sa razliitim stepenom ranjivosti tj.
zone sa razli¢itim stepenom zastite koju pruza nadizdanska zona. Ovako dobijene
karte mogu se primeniti u razli¢ite svrhe (prostorno planiranje, izrada karata
ugrozenosti podzemnih voda i sl.). Trenutno je njihova primena najznacajnija u
odredivanju zona sanitarne zastite karstnih izvorista. Konkretno, na osnovu njih je u
radu dat predlog za definisanje zona sanitarne zastite izvoriSta Mrljis i Perucac.

Kljucne reci: ranjivost podzemnih voda, karst, epikarst, karstna izdan,
karstne izdanske vode, DRASTIC, EPIK, PI, COP
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Abstract:

In modern hydrogeological practice more and more attention is paid to the
protection of groundwater. Preventive measures are the basis for the sustainable
management of this precious natural resource. Groundwater vulnerability
assessment methods have been developed to provide the necessary basis for
implementing preventive measures. By using these methods we obtain maps which
show how easily groundwater can be contaminated and also how easy it is to
endanger the springs and wells through which the water is used. This becomes even
more important in karst terrain where it is much more difficult to define the recharge
conditions and predict measures for karst water protection.

The paper describes the application of methods for groundwater vulnerability
assessment. Special emphasis is placed on the protection of karst groundwater which
is essentially the most difficult to protect. Four methods for vulnerability assessment
have been analysed and these are: DRASTIC, EPIK, Pl and COP. The first method
(DRASTIC) is the oldest and most applied, but without the possibility to include
parameters which are typical only for karst aquifer (infiltration conditions). EPIK is the
first method which was designed to assess karst water vulnerability. Pl and COP are
modern versions of EPIK method which involve more parameters, and because of this
fact more detailed maps can be created.

Methods, whose methodology is described in this paper, have been applied to three
test areas which cover different karst areas in Serbia: National Park Tara, karst system
Bogovina and southern part of the Stara Planina Mountain. All three areas are quite
different according to the geological and hydrogeological conditions, as well as
according to the size of the research area. This made it possible not only to show the
advantages and disadvantages of different methods, but also to demonstrate the
applicability of methods for groundwater vulnerability assessment.

By applying the above mentioned methods, we obtained maps of groundwater
vulnerability for all three test areas, which contain clearly separated zones with
different levels of vulnerability, that is, areas with different levels of protection
provided by unsaturated zone. Maps obtained in this way can be used for different
purposes (spatial planning, preparation of groundwater risk maps etc.). At the
moment their application is the most important in determining the sanitary
protection zones of karst ground water sources. It should be emphasized that on the
basis of these maps a proposal has been made in this paper for defining the sanitary
protection zones of the groundwater sources Mrljis and Perudac.

Key words: groundwater vulnerability, karst, epikarst, karst aquifer,
karst groundwater, DRASTIC, EPIK, PI, COP
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