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Predgovor

Pisati predgovore nije lak zadatak. Sli¢an je ulozi koju
imaju revidenti. Treba konkretno i jezgrovito izneti
bitne ¢injenice. Uz to dati i opStu ocenu potpisnika o
delu koje ¢e citalac potom detaljnije proucditi i zauzeti
svoj licni, neretko i razli¢it stav. Ovaj zadatak nesto je
laksi kada pisac predgovora analizira i ocenjuje tude
delo 1 rad. Ali, u ovom slucaju u pitanju je neposredni
uCesnik i svedok stvaranja 1 rada Centra za
hidrogeologiju  karsta na  Departmanu  za
hidrogeologiju Rudarsko-geoloskog fakulteta. Dakle
pred vama je jedan pokusaj “navijaca” da ostane
objektivan, cemu donekle u prilog ide ¢injenica da ve¢
duze od godinu dana nakon penzionisanja nije na
njegovom celu 1 nije neposredno uklju¢en u
svakodnevne nastavne i istraZivacke aktivnosti.

Nas Centar jo$ uvek je mlad, a punoletan postace tek
za koju godinu. Ali rezultati ostvareni od osnivanja i
napori koje su njegovi c¢lanovi uloZili za dalju
afirmaciju nase Skole karsta, smatramo da zasluzuju
postovanje. U ovoj publikaciji prikazan je najveci deo
tih rezultata, koji ukljucuju ostvarenu nastavnu
aktivnost, medunarodnu nau¢no-tehnicku saradnju,
projekte koje smo inicirali ili po pozivu u njima
ucestvovali, Stampane publikacije, organizovane
nauc¢ne skupove, nabavljenu i koris¢enu opremu.
Centar za hidrogeologiju karsta ¢ine njegovi ¢lanovi
koji se naravno aktivno bave ovom uzom nau¢nom
disciplinom. lako malobrojni, uspesno su realizovali
sve postavljene ciljeve. Pored ostalog i Cetiri
odbranjena doktorata, svi na temu hidrogeologije
karsta, sagledane sa razlicitih aspekata i uz primenu
razli¢itth metoda. Time je oja¢ana ne samo naucna
struktura Centra, ve¢ i osnova za dalje Sirenje i
prenosenje  znanja u  ovoj multidisciplinarnoj
disciplini.

Pored zajedni¢kog rada u nastavi i na pojedinim
projektima, c¢lanovi Centra su i kao individualno
angazovani konsultanti u medunarodnim
organizacijama i kompanijama, ili kao autori nau¢nih
radova, dali zna¢ajan doprinos afirmaciji nase $kole
karsta prepoznate i tradicionalno uvaZzavane u
medunarodnoj nau¢noj zajednici. Svaki rezultat ¢lana
je dakle i doprinos radu i afirmaciji Centra.

Sve navedeno ne bilo moguce ostvariti da u Centru od
momenta njegovog formiranja do danas nisu bili
uspostavljeni prijateljski odnosi u kojima je uvek bilo
aktivne komunikacije, razumevanja i Kkolegijalne
pomodi. Jer razmena iskustava i redovno
konsultovanje - preduslov su za uspeh u svakoj
naucnoj zajednici.

No, prostora za samozadovoljstvo nema. Jo$ je mnogo
zadataka i obaveza pred ¢lanovima Centra, ako Zele da
zadrze 1 dobar glas i status. Praksa pokazuje da se u
mnogim oblastima visoka pozicija lakSe stiCe nego
odrZava. Ostaju i1 vaZzni zadaci u pogledu saradnje sa

Foreword

Writing forewords is not an easy task. It is similar to
the role of the reviewers. The essential facts should be
stated concretely and concisely. In addition, give the
signatory's general assessment of the work, which the
reader will then study in more detail and take his own
personal, often different, position. This task is
somewhat easier when the foreword writer analyses
and evaluates someone else’'s work. But, in this case,
the writer is a direct participant and witness of the
creation and work of the Centre for Karst
Hydrogeology at the Department of Hydrogeology of
the Faculty of Mining and Geology. So, in front of you
is an attempt by a "fan” to remain objective, which can
be facilitated to some extent by the fact that he has
not been at the helm for more than a year after his
retirement and is not directly involved in daily
teaching and research activities.

Our Centre is still young and will come of age only in
a few vyears. But the results achieved since its
establishment and the efforts made by its members
for the further affirmation of our karst school, we
believe deserve respect. This publication presets the
largest part of those results, which also include
realized teaching activities, international scientific
and technical cooperation, projects that we initiated
Oor participated in upon invitation, printed
publications, organized scientific meetings, acquired
and used equipment.

The Centre for Karst Hydrogeology consists of its
members who, of course, are actively engaged in this
scientific discipline. Although few in number, they
successfully realized all the set goals. In addition to
the rest, four doctorates were defended, all on the
topic of karst hydrogeology, but viewed from different
aspects and with the application of different methods.
This strengthened not only the scientific structure of
the Centre, but also the basis for further expansion
and transfer of knowledge in this multidisciplinary
discipline.

In addition to working together in high education and
on individual projects, members of the Centre have
also made a significant contribution to the affirmation
of our Kkarst school, recognized and traditionally
respected in the international scientific community,
as individually engaged consultants in international
organizations or companies, or as authors of scientific
papers. Each member's result is therefore also a
contribution to the work and affirmation of the
Centre.

All of the above would not have been possible if
friendly relations had not been established and
maintained in the Centre, in which there was always
active communication, understanding and collegial
assistance, from the moment of its foundation until
today. But exchange of experiences and regular
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ostalim kolegama Departmana za hidrogeologiju i
fakulteta, ucesce u projektima na nacionalnom, i 5to
jo§ vazZnije na internacionalnom nivou, izrada
monografija, udZbenika, kao i nau¢nih radova u
najznacajnijim ¢asopisima. Tako ¢e se i ispuniti zavet,
¢esto pominjan u nauci a posebno od Jovana Cviji¢a
“svi se mi u nauci penjemo jedni drugima na ramena”.
Proteklih 15 godina jeste kratak period u Zivotu
organizacije kojoj zelimo dug Zivot i nove uspehe.
Prikaz iznet u ovoj publikaciji nadamo se da ¢e korisno
posluziti i njegovim buducim ¢lanovima i kolegama,
ali i olaksati pisanje buducih hronika.

Zoran Stevanovi¢

consultation are prerequisites for success in every
scientific community.

But there is no room for complacency. There are still
many tasks and obligations before the members of the
Center, if they want to maintain their good reputation
and status. Practice shows that in many areas a high
position is easier to acquire than to maintain.
Important tasks remain in terms of cooperation with
other colleagues of the Department of Hydrogeology
and the Faculty, participation in projects at the
national, and even more importantly at the
international level, the creation of monographs,
textbooks, as well as scientific papers in the most
important journals. This is how the declaration, often
mentioned in science and especially by Jovan Cviji¢,
"we all climb on each other's shoulders in science” will
be fulfilled.

The past 15 years is a short period in the life of an
organization to which we wish long life and new
successes. We hope that material presented in this
publication will be useful to its future members and
colleagues, as well as facilitate the writing of future
chronicles.

Zoran Stevanovi¢
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Osnivanje i istorijat Centra za hidrogeologiju karsta

Okolnosti i uslovi formiranja Centra

Osnivanje Centra za hidrogeologiju Kkarsta pri
Departmanu za hidrogeologiju Rudarsko-geolo$kog
fakulteta 2008. godine predstavlja znacajan iskorak,
koji je na neki nacin formalizovao ranije istraZivacCke
aktivnosti univerzitetskih profesora 1 asistenata
specijalizovanih za istraZivanje karsta i njegovih
podzemnih voda. Stvaranje ovakvog institucionalnog
okvira u zemlji, koja je zahvaljuju¢i radovima Jovana
Cvijica 1 njegovih sledbenika, visoko rangirana u
medunarodnom  okruzenju, otvorilo je nove
perspektive za organizovano istraZivanje i dalju
promociju nase nacionalne 3Skole hidrogeologije i
posebno hidrogeologije karsta. Ovaj koncept je od
prvog trenutka postavljen kao jedan od osnovnih
ciljeva delovanja Centra.

Hidrogeologija karsta usko je vezana za ime Jovana
Cviji¢a, iako se on prvenstveno smatra ,ocem moderne
karstologije” (Ford, 2005) i osniva¢em nase nacionalne
geografske Skole. Medutim, Cvijicev rad sa njegovim
profesorom Jovanom Zujoviéem i prve ekskurzije po
karstnim terenima isto¢ne Srbije pocevsi od 1889.
godine (Stevanovi¢, 1997; 2015) u¢inili su njegove dalje
radove usko povezanim sa hidrogeologijom karsta, iako
je on u to vreme Koristio termin ,podzemna
hidrografija’. Stoga se, uz Svetolika Radovanovica,
autora publikacije ,Podzemne vode®, 1897. godine,
knjige koju su srpski hidrogeolozi usvojili kao zvani¢nu
prekretnicu i rodenje nacionalne hidrogeologije, Jovan
Cviji¢ i Jovan Zujovi¢ mogu se smatrati osniva¢ima
srpske hidrogeoloSke Skole u drugoj polovini 19. veka
(Filipovic* & Dimitrijevic,” 1990; Filipovic,” 1997,
Komatina 1997; Stevanovi¢, 2012).

Cviji¢ je zapoceo postdiplomske studije geografije na
Univerzitetu u Becu 1889, a zavrsio ih 1892. godine
odbranom disertacije ,Das Karstphaenomen”, €iji je
mentor bio ¢uveni profesor Albreht Penk. Disertacija,
koju je sledec¢e godine objavila Akademija nauka u
Becu, izazvala je veliko interesovanje i pohvale
nauc¢nika Sirom sveta. | sam Cviji¢ je u svojim
autobiografskim beleSkama naveo da su ga one veoma
ohrabrile i inspirisale da svoja istraZivanja sprovede na
¢itavom Balkanskom poluostrvu, Sredozemlju i Evropi.
Posle disertacije njegove dve studije od posebnog
znacaja, ,Pedine i podzemna hidrografija u isto¢noj
Srbiji” i lzvori, tresave i vodopadi u isto¢noj Srbiji”,
objavila je Srpska kraljevska akademija (1895, 1896). U
prvoj Cviji¢ daje klasifikaciju pec¢ina uisto¢noj Srbiji po
hidrografskoj funkciji. Detaljni opisi i planovi pecina iz
kojih periodi¢no izvirureke i potoci®, kao i prvi inventar
i klasifikacija izvora, takode su deo ovih studija.

Creation and history of the Centre for Karst
Hydrogeology

Circumstances and reasons for creation of the
Centre (Background)

Foundation of the Center for Karst Hydrogeology at
the Department of Hydrogeology of the Faculty of
Mining & Geology is an important step forward, which
formalized many previous Ttesearch activities
conducted by the University professors and assistants
specialized in research of karst and karst groundwater.
Creation of such institutional frame in the country
which is internationally well recognized thanks to
works of Jovan Cviji¢ and his followers, opened new
prospects for better organized research and further
promotion of our national school in hydrogeology and
karst hydrogeology. This concept from the very first
moment has been set as one of the main goals of the
Centre's activities.

The karst hydrogeology is closely linked to the name of
Jovan Cviji¢ even though he has been primary
considered as the “father of modern karstology” (Ford,
2005) and the founder of our national geographical
school. However, Cviji¢’s work with his professor Jovan
Zujovi¢ and first excursions in the karst terrains of
eastern Serbia in 1889 (Stevanovi¢, 1997: 2015) made
his further works closely related to karst hydrogeology,
although at that time he used the term “underground
hydrography’. Therefore, along with Svetolik
Radovanovi¢, who  wrote  “Podzemne  vode”
(“Groundwater”, 1897), a book adopted by Serbian
hydrogeologists as an official milestone and birthday
of mnational hydrogeology, Jovan Cviji¢ and Jovan
Zujovi¢ can be considered as the founders of the
Serbian hydrogeological school in the second half of
the 19th century (Filipovi¢ & Dimitrijevi¢, 1990;
Filipovi¢, 1997; Komatina 1997; Stevanovi¢, 2012).

Cviji¢ began his postgraduate study of geography at
the University of Vienna in 1889 and finished it in 1892
with the dissertation “Das Karstphaenomen”, tutored
by Professor Albrecht Penk. His dissertation, published
in the following year by the Academy of Sciences in
Vienna, aroused the great interest of geoscientists
around the world. Cviji¢ himself mentioned in his
autobiographic notes that they greatly encouraged and
inspired him to carry out his investigations to the
whole of the Balkan Peninsula, the Mediterranean, and
Europe. After dissertation, his two studies of particular
importance, "Caves and subterranean hydrography in
eastern Serbia” and "Springs, peat bogs and waterfalls
in eastern Serbia”, were both published by the Serbian
Royal Academy (1895, 1896). In the first, Cviji¢ gives a
classification of caves in eastern Serbia according to
hydrographic function. Detailed descriptions and plans
of caves "from which periodically rivers and streams
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Portret Jovana Cviji¢a, rad UroSa Predica
Jovan Cviji¢ (by Uros Predic)

Po povratku u Srbiju imenovan je za profesora
geografije na Univerzitetu u Beogradu. Kasnije je kao
rektor, ¢lan i predsednik Srpske kraljevske akademije
dao neprocenjiv doprinos razvoju prosvete i nauke u
Srbiji (Mijatovi¢, 1997; Stevanovi¢, 2000, 2012).
Najznacajniji doprinos Cviji¢ je dao teoriji cirkulacije
vode i funkciji karstne izdani (Mijatovi¢, 1989, 1997;
Milanovi¢  1979; Stevanovi¢ 1 Mijatovi¢, 2005;
Stevanovi¢ i Milanovi¢, 2013). Cviji¢ (1918) je opisao i
sopstvenu teoriju superpozicije ,hidrografskih zona u
karstu” kao rezultat uticaja hidroloskih i klimatskih
faktora. Njegova koherentna sinteza uvela je tri glavne
super pozicionirane zone u specificnu dinamicku
koegzistenciju. Vertikalna gravitaciona cirkulacija
dominira u najgornjem delu, dok dublje zasi¢ene zone
karakteri$e horizontalna ifili sifonalna cirkulacija.
Cviji¢ je napomenuo da je trajno spustanje zasi¢enog
dela u karbonatnim stenama logi¢na posledica
dinamicke evolucije karsta.

Nakon njegovih radova mnogi lokalni pojmovi na
slovenskim jezicima kao $to su polje, doline, uvala,
ponor poceli su u svetu Siroko da se koriste za
objasnjenje morfoloskih i hidrogeoloskih procesa u
krsu.

Cviji¢ je dobio nagrade Kraljevskog geografskog
drustva iz Londona, Americkog geografskog drustva i
mnogih drugih akademija, geografskih drustava i
institucija zemalja medu kojima su Cehoslovacka,
Svajcarska, Rusija, Italija, Grcka, Nemacka, Poljska,
Madarska, Rumunija.

Cvijidevi radovi omogudili su uspostavljanje jake
geomorfoloske, ali i hidrogeoloske Skole u Srbiji.
Centar obrazovanja bio je Univerzitet u Beogradu i
njegovi fakulteti. Predmeti iz hidrogeologije sa
objasnjenjima osnovnih elemenata hidrogeologije

4

flow out" as well as the first inventory and
classification of springs are also part of these studies.

After returning to Serbia, he was appointed professor
of geography at the University of Belgrade. Later, as a
rector, member and president of the Serbian Royal
Academy, he made an invaluable contribution to the
development of education and sciences in Serbia
(Mijatovi¢, 1997; Stevanovi¢, 2000, 2012).

Cviji¢ made the most significant contribution to the
theory of water circulation and the function of karst
aquifer (Mijatovi¢, 1989, 1997, Milanovi¢ 1979;
Stevanovi¢ & Mijatovic, 2005; Stevanovi¢ & Milanovic,
2013). Cviji¢ (1918) also described his own theory of
superposition of “hydrographic zones in karst” because
of the influence of hydrologic and climatic factors. His
coherent  synthesis  introduced three  main
superpositioned zones into a specific dynamic
coexistence. Vertical gravity circulation dominates in
the uppermost part, while deeper saturated zones are
characterized by horizontal and/or ascending

circulation. Cviji¢ mentioned that permanent lowering
of the saturated part of the carbonate rocks is a logical
consequence of the dynamic evolution of the karst.

£ g eze e b - -
Fotografija vodopada na Ljuberadskim vrelima (jugoisto¢na
Srbija) koju je napravio Cviji¢ (1896)
Photo of waterfall on Ljiuberadja spring (southeastern
Serbia) made by Cviji¢ (1896)

After his works many local terms in Slavic languages
such as polje, doline, uvala, ponor began to be widely
used to explain morphological and hydrogeological
processes in karst.

Cviji¢ received awards from the Royal Geographical
Society of London, from the American Geographical
Society and many other academies, geographical
societies and institutions of countries including
Czechoslovakia, Switzerland, Russia, Italy, Greece,
Germany, Poland, Hungary, Romania.
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karsta prvi put su uvedeni u nastavne planove
Rudarsko-geoloskog fakulteta (Stepanovié, 1962;
Milojevié, 1967). Njegovi profesori i istrazivadi su
ucestvovali u izradi i objavili brojne istraZivaCke
projekte, karte, studije, kao i udZbenike, disertacije i
monografije u kojima se razmatra problematika karsta
(Filipovi¢, 1997; Stevanovi¢, 2011).

Pedesetih godina prosSlog veka, u zemlji su vrsena
intenzivhna i opseZna hidrogeoloSka istraZivanja sa
namerom da se $to pre nadoknadi ono $to je iz bilo kog
razloga zapostavljeno u prethodnom periodu: za
potrebe vodosnabdevanja, gradevinarstva, rudarstva,
Sumarstva, poljoprivrede, zastite Zivotne sredine, kao i
izrade odgovarajucih hidrogeoloskih karata i studija na
nacionalnom i regionalnom nivou (za prostorne
planove, planove upravljanja vodama). Kasne $ezdesete
i sedamdesete godine proslog veka su period kada se
na medunarodnoj sceni pojavljuje nova generacija
karstnih hidrogeologa. Borivoje Mijatovi¢ i Miomir
Komatina bili su medu osnivacima Komisije za Karst
Medunarodne asocijacije hidrogeologa (IAH) kojima se
ubrzo pridruzio i Petar Milanovic’ (Milanovic’ &
Stevanovié, 2021). Monografija o Dinarskom karstu u
izdanju IAH (Mijatovi¢ ur. 1983) pomogla je u sirenju
znanja i informacija o ovom Kklasi¢nom karstu” i za
hidrogeologe uvek atraktivnom podrudju.
,Hidrogeologija karsta” Petra Milanovi¢a (objavljena
1979. na srpskom i 1981. na engleskom) ubrzo je postala
vazna referenca koja se bavi problemima distribucije i
cirkulacije podzemnih voda u karstu i metodama
istraZivanja, i postala je prva knjiga te vrste objavljena
na engleskom jeziku (Kresi¢, 2013).

Najznacajniju ulogu u hidrogeoloskim istraZivanjima
tog perioda imao je Geozavod (Geoloski zavod Srbije)
osnovan u Beogradu posle Drugog svetskog rata kao
sledbenik predratnog drZzavnog instituta. Njegovi
istraziva¢i dali su znacajan doprinos nacionalngj
hidrogeologiji ne samo kroz proucavanje odabranih
oblasti, izradu odgovarajucih karata, ve¢ i u teorijskom
domenu. Karst je nastavio da bude centar interesovanja
hidrogeologa, zahvaljujuc¢i brojnim projektima koji su
ukljucivali izgradnju velikih i srednjih brana u zemlji i
inostranstvu. lzgradeno je nekoliko ovakvih brana
(Hercegovina, Crna Gora) i prvi put su u tako poroznim
sredinama kao 5to je karst postignuti uspesni rezultati
u akumulisanju voda. Tehnicke mere za kontrolu i
regulaciju karstne izdani kroz izgradnju galerija,
baterija bunara i rezervoara (akumulacija) podzemnih
voda predstavljale su znacajan doprinos medunarodnoj

hidrogeologiji. Konsultantske usluge i ugovoreni
projekti  Energoprojekta, ~ Geozavoda, Jaroslava
Cernog”, Geosonde, Hidroprojekta, Jugofunda

omogudili su rad nasih stru¢njaka u Egiptu, Tunisu,
Libiji, AlZiru, Maroku, Jordanu, Iranu, Iraku, Kipry,
Peruu i drugim zemljama (Zogovi¢ et al. 1997
Stevanovi¢, 2012; Stevanovié i Milanovi¢, 2013).

Kasne 1970-te su period kada stasava nova generacija
hidrogeologa u okrilju novoformirane Katedre za

5

Zlatna medalja koju je Jovan Cviji¢ dobio od Ameri¢kog
geografskog drustva — Njujork, 1924. Priznanje za izuzetne
naucne rezultate i objavljene radove iz oblasti fizicke
geografije Balkanskih zemalja”

Jovan Cviji¢'s gold medal from the American Geographical
Society — New York, 1924 “The recognition obtained
forexceptional scientific results and published works in the
field of physical geography of Balkan countries”
Cviji¢’s works enabled the establishment not only a
strong karst geomorphology but also hydrogeology
school in Serbia. The center of education was the
University of Belgrade and its faculties. Hydrogeology
courses in with explanation of basic subjects in karst
hydrogeology were first introduced into the curricula
of the Faculty of Mining and Geology (Stepanovic,
1962; Milojevi¢, 1967). Its professors and researchers
participated in creating and published many research
projects, maps, studies as well as text-books,
dissertations and monographs in which karst issues are

considered (Filipovi¢, 1997; Stevanovi¢, 2011).

In the 1950s, intensive and extensive hydrogeological
investigations were carried out in the country with the
intention of compensating as soon as possible what
was neglected for any reason in the previous period:
for the needs of water supply, civil engineering,
mining, forestry, agriculture, environment protection,
as well as preparation of appropriate hydrogeological
maps and studies at the national and regional levels
(for spatial plans, water management plan). The late
sixties and 1970s were the period when a new
generation of karst hydrogeologists appeared on the
international scene. Borivoje Mijatovi¢ and Miomir
Komatina were among the founders of the Karst
Commission of International  Association  of
Hydrogeologists (IAH), who were soon joined by Petar
Milanovi¢ (Milanovi¢ & Stevanovi¢, 2021). The
monograph on the Dinaric karst published by IAH
(Mijatovi¢ ed. 1983) helped to spread the knowledge
and information about this “classical karst” as always
attractive  area  for  hydrogeologists.  “Karst
Hydrogeology” by Petar Milanovi¢ (published in 1979
in SER; and 1981 in English) soon became not only an
important reference dealing with problems of
distribution and circulation of karst groundwater and
research methods, but also the first book of its kind
published in English (Kresi¢, 2013).

The most significant role in hydrogeological research
of that period had the Geozavod (Geological Survey of
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hidrogeologiju. Poseban doprinos formiranju i razvoju
specijalnih disciplina dao je prof. Budimir Filipovi¢, koji
je, kao mentor, usmeravao razvoj nase hidrogeoloske
Skole kroz izradu magistarskih teza i1 doktorskih
disertacija (Stevanovi¢, 2011). 0d 1971. godine do danas
odbranjen je vedi broj doktorskih disertacija na temu
snabdevanja podzemnim vodama i hidrogeologije
karsta. Medu njima je i autor ovog priloga, koji je
odbranio doktorsku disertaciju 1987. godine. Krajem te
godine doktorirao je i Neven Kresi¢ sa temom iz
hidrogeologije karsta. N. Kresi¢ i nakon odlaska u SAD
1991. godine nastavlja saradnju sa nasom Skolom i
znac¢ajno doprinosi njenoj medunarodnoj afirmaciji i
promociji. Nevenova knjiga ,Voda u krsu” (2013) u
svom uvodnom delu predstavlja omaz Skoli koju je
zavr$io i u kojoj je radio vise od jedne decenije.

Do kraja 20. veka pored brojnih diplomskih,
odbranjeno je i nekoliko magistarskih i doktorskih teza
(Mihajlo Simi¢), dok je jo3 nekoliko asistenata takode
zavr$ilo doktorske disertacije tokom prve decenije 21.
veka (Vesna Risti¢, Igor Jemcov, Sasa Milanovic). Na
ovaj nacin obezbedeni su uslovi za kontinuitet rada
jake $kole karstne hidrogeologije u Srbiji.

U periodu koji prethodi osnivanju Centra za
hidrogeologiju karsta u Srbiji je projektovano i
izvedeno nekoliko uspe$nih projekata sa merama
kontrole i inZenjerskog regulisanja karstnih izdani kroz
izgradnju galerija, baterija bunara i rezervoara
(akumulacija) podzemnih voda. Autor ovog priloga i
nekoliko mladih kolega radili su kao konsultanti UN ili
specijalizovanih stranih kompanija. Njihovi rezultati
dobijeni u istrazivanju karstnih terena u Iraku, Iranu,
Turskoj, AlZiru, Somaliji takode predstavljaju znacajan
doprinos  hidrogeoloSkoj mnauci o karstu na
medunarodnom planu. Takode je realizovano nekoliko
bilateralnih  projekata o hidrogeologiji  karsta
(Slovenija-Srbija) i organizovano nekoliko konferencija
i seminara. Medu njima je Beograd bio domacin velike
medunarodne konferencije pod pokroviteljstvom IAH i
UNESKO-a 2005. godine, posvecene Jovanu Cvijicu i
110-godisnjici  njegove doktorske teze , Karst’
objavljene na srpskom jeziku (Stevanovi¢ i Milanovi¢,
2013). Ovo je bila i najve¢a ikada organizovana
medunarodna konferencija u nasoj zemlji u domenu
upravljanja resursima podzemnih voda.

Serbia) established in Belgrade as a state institute after
the Second World War. Its researchers have made an
important contribution to national hydrogeology not
only through the studies of selected areas, practical
applications, and provision of maps, but also in the
theoretical domain. As karst has always been the center
of interest of hydrogeologists, karst investigations
have expanded to a larger scale due to numerous
projects that included the construction of large and
medium-sized dams in the country and abroad. Several
such dams were built (Herzegovina, Montenegro) and
for the first-time successful results were achieved in
such porous media as karst. Technical applications for
the control and regulation of karst aquifer through the
construction of galleries, batteries of wells, and
groundwater reservoirs (storage) Trepresented an
important contribution to international
hydrogeological science. Consulting services and
contracting works of Energoprojekt, Geozavod,
“Jaroslav Cerni”, Geosonda, Hidroprojekt, Jugofund
enabled the work of our experts in Egypt, Tunisia,
Libya, Algeria, Morocco, Jordan, Iran, Iraq, Cyprus, Peru
and other countries (Zogovi¢ et al. 1997; Stevanovi¢,
2012; Stevanovi¢ & Milanovié¢, 2013).

The late 1970s is the period when a new generation of
hydrogeologists grew up under umbrella of the newly
formed Cathedra for Hydrogeology. A special
contribution to the formation and development of
special disciplines made by prof. Budimir Filipovid,
who, as a mentor, directed the development of our
hydrogeological school through the preparation of
master's theses and doctoral dissertations (Stevanovic,
2011). From 1971 until today, a large number of
doctoral dissertations have been defended on the topic
of groundwater supply and karst hydrogeology. Among
them is the author of this contribution, who defended
his doctoral dissertation on karst topic in 1987. At end
of that year Neven Kresi¢, also completed his doctorate
in karst hydrogeology. Even after leaving for the USA
in 1991, N. Kresi¢, continued to cooperate with our
school and significantly contributed to its
international affirmation and promotion. Neven's book
“Water in Karst” (2013) in its introductory part is a
tribute to the school he graduated from and where he
worked for more than a decade.

By the end of 20th century, in addition to numerous
graduate theses, several master and doctoral theses
were defended (Mihajlo Simi¢), while several
assistants also completed their doctoral theses during
the first decade of the 21 century (Vesna Risti¢, Igor
Jemcov, Sasa Milanovic). In this way, the continuation
of work of a strong school of karst hydrogeology in
Serbia are ensured.

During the period preceding the foundation of the
Centre for karst hydrogeology in Serbia, several
successful projects were designed and implemented in
Serbia with technical applications for control and
engineering regulation of karst aquifer through the
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Grupa ucesnika Medunarodne IAH konferencije KARST
2005 ispred spomenika Jovanu Cviji¢u u centru Beograda
Group of participants of the IAH international conference
KARST 2005 at the monument of Jovan Cviji¢ in downtown
Belgrade
Sve navedene <¢injenice predstavljaju uvod u
formiranje Centra za hidrogeologiju karsta (CKH).
Formalni povod vezuje se za povratak dr Petra
Milanovica iz jedne od njegovih brojnih poseta
Medunarodnom istraZivaCkom centru za Kkarst iz
Guilina, Kina (IRCK - UNESCO Centar 2. kategorije). P.
Milanovic¢ je preneo poruku kineskih kolega i njihovu
Zzelju da kroz formalni bilateralni aranZman ojacaju
saradnju sa srpskim karstolozima. Autor ovog priloga,
u to vreme ujedno i Sef Departmana za hidrogeologiju,
zajedno je sa asistentom Sasom Milanovidem
pripremio predlog za osnivanje Centra, koji je
prihvaden na sednici Nauc¢no-nastavnog veca 6.

novembra 2008. godine.

U obrazloZenju se navodi da je ,glavni cilj CHK
istraZivanje, pradenje i zastita podzemnih voda u
karstu kroz inovativne metode istraZzivanja... U skladu
sa €lanom 50 Statuta Rudarsko-geolo3kog fakulteta,
osnovna svrha CHK je promovisanje nauénih i
tehnickih disciplina, kao $to je i hidrogeologija karsta.
Takode, unapredenje obrazovne, naucne, komercijalne
i tehnicke saradnje CHK sa domadim i stranim
institucijama koje se bave ovim ili sli¢nim problemima
je jos jedan od zadataka Centra.”

U trenutku osnivanja, u Centru su radili Zoran
Stevanovi¢, Sasa Milanovi¢ i Vesna Risti¢ Vakanjac, a
ubrzo im se pridruzio i Branislav Petrovi¢, stipendista
Ministarstva nauke i tehnologije. Tokom 2009. godine
tim je pojacala ljiljana Vasi¢, u to vreme tehnicki
sekretar Departmana, ujedno i doktorand. U narednim
godinama ¢lanovi CHK postaju i istrazivaci koje
finansira Ministarstvo prosvete, nauke i tehnoloSkog
razvoja - Veljko Marinovi¢ 2014, a Petar Vojnovi¢ 2021.
godine. Obojica i dalje aktivno rade u CHK, dok je
Marina Cokorilo provela nekoliko godina kao aktivna
¢lanica pre nego Sto je dobila novu priliku za
zaposlenje. Imaju¢i u vidu ambiciozne planove,
uklju¢ujuéi medunarodnu saradnju i projekte, upucen

construction of galleries, batteries of wells, and
groundwater reservoirs (storage). . The author of this
contribution and several younger colleagues worked as
consultants for the UN or specialized foreign
companies. Their results obtained in the research of
karstic terrains in Iraq, Iran, Turkey, Algeria, Somalia
also represent an important contribution to the
international karst hydrogeology science. Several
bilateral projects on karst hydrogeology (Slovenia-
Serbia) were also accomplished and several
conferences and seminars were organized. Among
them, Belgrade hosted a large international conference
sponsored by IAH and UNESCO in 2005, dedicated to
Jovan Cviji¢ and 110th anniversary of his doctoral
thesis “Karst” published in SER (Stevanovi¢ and
Milanovié, 2013). This was also the largest
international conference ever organized in our country
regarding the management of groundwater resources.

All the mentioned facts are an introduction to the
formation of the Centre for Karst Hydrogeology (CKH).
The formal occasion is related to the return of Dr Petar
Milanovi¢ from one of his numerous visits to the
International Research Centre for Karst from Guilin,
China (IRCK — UNESCO Centre of 2nd Category). Petar
Milanovi¢ conveyed the message of his Chinese
colleagues and their desire to strengthen cooperation
with Serbian karstologists through a formal bilateral
arrangement. Following that idea, the author of this
contribution, at that time also the Head of the
Department of Hydrogeology, together with his
assistant Sasa Milanovi¢ prepared a proposal for the
establishment of the Center, which was accepted at the
session of the Department on November 6, 2008.

In justification document it is mentioned that “the
main goal of CKH is research, monitoring and
protection of karst groundwater through innovative
research methods in karst... In accordance with Article
50 of the Statute of the Faculty of Mining & Geology,
the main purpose of CKH is to promote scientific and
technical disciplines, such as karst hydrogeology. Also,
improving the educational, scientific, commercial and
technical cooperation of CKH with domestic and
foreign institutions dealing with these or similar
problems is another of the tasks of the Center.”

At the time of its establishment, the core staff of the
Center included Zoran Stevanovié, Sasa Milanovi¢ and
Vesna Risti¢ Vakanjac, and they were soon joined by
Branislav Petrovi¢, a scholarship recipient of the
Ministry of Science and Technology. During 2009, the
team was strengthened by Ljiljana Vasi¢, at the time
the secretary of the Department and at the same time
a PhD student. In the following years, CKH members
also become researchers funded by the Ministry of
Education, Science and Technology Development -
Veljko Marinovi¢ in 2014, and Peter Vojnovi¢ in 2021.
Both are still active in CKH, while Marina Cokorilo also
spent several years as an active member before getting
a new job opportunity. In view of the ambitious plans,
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je poziv grupi medunarodno priznatih naucnika i
strucnjaka iz oblasti karsta, uglavnom iz jugoisto¢ne
Evrope (svaki predstavlja jednu drzavu) da postanu
JPrijatelji CHK". Svi su sa zadovoljstvom prihvatili ovaj
poziv.

Ja¢anje Centra u prvih nekoliko godina bio je tezak
zadatak. Obaveze uspostavljanja  odgovarajuce
operativne osnove CKH, morale su da rade samo dve
osobe — SaSa i Zoran. Medutim, ucedée u nekim
medunarodnim projektima koje je finansirala Evropska
unija rezultiralo je mogucéno3¢u nabavke osnovne
opreme za istrazivanje i monitoring podzemnih voda,
dobijanja licence za GIS softver i pokrivanja troSkova
nekih medunarodnih putovanja. Dok su Zoran kao voda
tima i SaSa ucestvovali u SUDEHSTRA projektu
(Odrzivi razvoj madarsko-srpske prekograni¢ne
izdani), u projektu CCWaterS (Klimatske promene i
vodosnabdevanje) Zoranu i Sasi pridruzile su se Vesna
i Liljana.

Jedan od prvih zadataka bila je i izrada veb sajta, koju
su SaSa i Ljilja uspesno izvrsili. U kasnijim godinama
odrZzavanje veb stranice preuzeo je Veljko
(http://www karst.edu.rs ).

- - X =
Zoran i Sasa prilikom hidrometrijskih merenja
reke Mlave
Sasa and Zoran during hydrometry
of the Mlava River
Tokom 15 godina rada CHK cetiri ¢lana su uspedno
odbranila doktorske disertacije, svi pod Zoranovim
mentorstvom - Sasa (2010), Ljiljana (2017), Branislav
(2020) i Veljko (2023). Time je oja¢ana ne samo nauc¢na
struktura Centra, vec je uspostavljena osnova za dalje
Sirenje 1 prenoSenje znanja iz hidrogeologije karsta.
Prenosenje znanja kao jedan od glavnih zadataka CHK
na najbolji nacin se ostvaruje kroz organizovanje
medunarodnog kursa ,Karakterizacija i inZenjering

karstnih izdani”, od 2014. godine.

Ovde se zaustavljamo jer su dostignuca i uspesi CHK
predstavljeni u narednim poglavljima ove jubilarne
publikacije. Da zaklju¢imo, osnivanje specijalizovane
organizacije za hidrogeologiju karsta logi¢an je
nastavak solidne platforme koju su kreirale prethodne
generacije istraZivaca. Mi, akteri 1 svedoci rodenja i
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including international cooperation and projects, an
invitation was sent to a group of internationally
recognized scientists and experts in the field of karst,
mostly from SE Europe (each represents one country)
to become “Friends of the CKH". Everyone accepted
this invitation with pleasure.

Work and strengthening the Center in the first few
years was a difficult task. Only two persons — Sasa and
Zoran had to do the duties of establishing the
appropriate operational basis of CKH. However,
participation in some international projects financed
by the European Union resulted in the possibility of
acquiring basic equipment for groundwater research
and monitoring, obtaining a license for GIS software
and covering the costs of some international trips.
While Zoran as team leader and Sasa participated in
the SUDEHSTRA project (Sustainable Development of
Hungarian-Serbian Transboundary Aquifer), in the
project CCWaterS (Climate Changes and Water
Supply) Zoran and Sasa were joined by Vesna and
Ljiljana.

One of first tasks was the creation of a website, which
Sasa and Ljilja successfully completed by. In later
years, the maintenance of the website was taken over
by Veljko (http://www karst.edu.rs).

During the 15 years of works at CKH, four members
successfully defended their PhD theses, all under
Zoran mentorship - Sasa (2010), Ljiljana (2017),
Branislav (2020), and Veljko (2023). This not only
strengthened the scientific structure of the Centre, but
also established the basis for further expansion and
transfer of knowledge in karst hydrogeology.
Transferring knowledge as one of major tasks of the
CKH is best achieved through the organization of the
international course “Characterization and
Engineering of Karst Aquifers”, since 2014.

We should stop here because the achievements and
successes of CKH are 1 presented in the following
chapters of this jubilee publication. To conclude, the
establishment of a specialized organization for karst
hydrogeology is a logical continuation of the solid
platform created by previous generations of
researchers. We, the actors and witnesses of the birth
and first steps of CKH, keep in our memory these days,
similar to how parents well remember the first steps of
their children. Let s hope for a long life of the
organization we belong to.
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prvih koraka CHK, ¢uvamo u se¢anju te dane, sli¢no kao
$to se roditelji dobro secaju prvih koraka svoje dece.
Nadajmo se 1 dugom Zivotu organizacije Kkojoj
pripadamo.

Grupa studenata master studija Departmana za
hidrogeologiju i eksperata sa DIKTAS projekta u Trebinju

Group of MS students of the Department of Hydrogeology
and experts of DIKTAS project in Trebinje
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Nauéno istrazivacka delatnost Centra za

hidrogeologiju karsta

Domag¢i i medunarodni projekti

0Od osnivanja Centra za hidrogeologiju karsta do
danas, odnosno u poslednjih 15 godina rada centra,
njegovi Clanovi su ucestvovali ili vodili veliki broj
naucnih, istrazivackih i komercijalnih projekata.
Naucno istrazivacki istorijat centra se moZe podeliti i
prikazati generalno kroz tri celine. Prva celina se
odnosi na rad centra i njegovih ¢lanova u domenu tzv.
komercijalnih  nau¢no  istrazivackih  projekata
(saradnja sa privredom), kako u Srbiji i regionu, tako i
u inostranstvu. Druga celina su projekti koji su
finansirani od strane drZzavnih institucija i definisu se
kao projekti od nacionalnog znacaja. Treda grupa
projekata se odnosi na medunarodne nauc¢ne projekte
finansirane od strane relevantnih institucija i fondova,
kao Sto su projekti finansirani od strane EU ili projekti
UN-a.

Saradnja sa privredom

Jedan od veoma vaznih aspekata razvoja Centra za
hidrogeologiju karsta je saradnja sa privredom,
odnosno vodenje i ucestvovanje na komercijalnim
projektima kako u Srbiji i regionu, tako i Sirom sveta.
Tokom prethodnih 15 godina, ¢lanovi centra su
ucestvovali na izvodenju preko 150 projekata, studija i
elaborata koji su se u mnajvecoj meri bavili
hidrogeoloSkim istraZivanjima Kkarstnih podzemnih
voda, vodosnabdevanjem podzemnim vodama
(istrazivanja i zahvati), istraZivanjima za potrebe
izrade ili sanacije hidrotehnickih objekata u karstu,
projektovanjem i izradom hidrogeoloskih objekata

(busotina, bunara i kaptaza), specijalistickim
speleoloSkim 1 speleoronilackim  istraZivanjima
karstne podzemne morfologije, monitoringom

podzemnih voda i izradom baze podataka, primenom
GIS-a u hidrogeologiji, problemima u rudnickoj
hidrogeologiji karsta, kao i menadZmentom Kkarstnih
izdani i zastitom podzemnih voda u karstu. lako je
spisak projekata na kojima su uc¢estvovali ¢lanovi CHK
znatno vedi, ovde je dat prikaz samo nekih od
najbitnijih projekata u zemlji i inostranstvu od
osnivanja centra.

Istrazivanja za potrebe odredivanja  stepena
karstifikacije ispod tela brane Ourkis u AlZiru
HidrogeoloSka istrazivanja za potrebe sanacije

proviranja podzemnih voda ispod tela brane Visegrad
Hidrogeoloska istraZivanja za potrebe izrade Gornjih
horizonata hidrosistema Trebidnjica

Specijalna hidrogeoloska istraZivanja za potrebe
definisanja procurivanja iz akumulacije Bile¢a
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Scientific research activities of the Centre for Karst
Hydrogeology

National and international projects

The CKH members have participated in or managed
many scientific, research and commercial projects in
the last 15 years, since CKH was founded. The
scientific research history of the CKH can be divided
and presented generally into three groups. The first
group refers to the work of the CKH's members in
commercial scientific research projects both in Serbia
and the region and abroad. The projects, which are
financed by government institutions and defined as
projects of national importance belong to the second
group. The third group of projects refers to
international scientific projects financed by relevant
institutions and funds, such as projects financed by
the EU or UN.

Commercial projects

One of the very important aspects of the CKH
development is leading and participating in
commercial projects both in Serbia and the region,
and around the world. Over the past 15 years, the CKH’
members have participated in the implementation of
more than 150 projects and studies, which were
mostly concerned with: hydrogeological research of
karst groundwater, groundwater supply (research and
tapping), 7research for the construction or
rehabilitation of hydrotechnical facilities in karst,
design and construction of hydrogeological facilities
(boreholes, wells and tapping structures), special
speleological and caving research of Kkarst
underground morphology, groundwater monitoring
and database creation, application of GIS in
hydrogeology, problems in karst mining hydrogeology
as well as karst aquifer management, Kkarst
groundwater protection, groundwater management
etc. Although the list of projects in which CHK
members participated is much larger, only some of the
most important projects in the country and abroad
since the establishment of the center are listed
hereafter.

Research to determine the karstification degree under
the Ourkis dam in Algeria

Hydrogeological research for the remediation of
groundwater seepage under the Visegrad dam
Hydrogeological research for the construction of the
Upper horizons of the Trebisnjica hydrosystem

Special hydrogeological research for defining leakage
from the Bilec¢a reservoir

Hydrogeological research for defining the possible
expansion of the tailings pond in the highly karstified
limestones of the Antamina mine, Peru

Study of hydrogeological and special research for the
needs of sustainable use of groundwater in the villages
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Hidrogeoloska istraZivanja za potrebe definisanja of the municipality of Zagubica with autonomous
moguceg prosirenja jalovista u veoma karstifikovanim water supply systems
kreénjacima rudnika Antamina, Peru Study of the impact of the Komarnica reservoir
construction, Montenegro
- Project of Uranium Exploration "Dornod" and
. "Dornogovi" u Mongoliji

Hydrogeological research for defining the genesis of
groundwater circulation in the Eastern Tailings and
the area of Tukus - Antamina, Peru
Project of detailed hydrogeological investigation of
Selja3nica (Prijepolje municipality) karst groundwater
source for the assessment of groundwater resources
and the definition of sanitary protection zones

HidrogeolosSka i speleoloska istrazivanja visokih Anda
(Peru) >4500 m nm
Hydrogeological and speleological investigations of high
Andes (Peru) >4500 m asl
Studija hidrogeoloskih i specijalnih istraZivanja za
potrebe odrZivog koriscenja podzemnih voda u selima
opstm¢ Zagubica sa autonomnim - vodovodnim Terenska istrazivanja - Izrada Studije uticaja izgradnje
sistemima B o . . B akumulacije Komarnica, Crna Gora
Izrada Studije uticaja izgradnje akumulacije Field work for - Study of the impact of the Komarnica

Komarnica, Crna Gora ) ) reservoir construction, Montenegro
Projekat istraZivanja uranijuma "Dornod” i "Dornogovi”

u Mongoliji

HidrogeoloSka istraZivanja za potrebe definisanja
geneze cirkulacije podzemnih voda Isto¢nog jalovista i
oblasti Tukus$ - Antamina, Peru

Projekat detaljnih hidrogeoloSkih istraZivanja karstnog
izvorista Seljasnica (Opstina Prijepolje} za ocenu
podzemnih vodnih resursa i definisanja zona sanitarne
zastite

Istrazivanja uranijuma u Mongoliji - Projekat "Dornod" i
"Dornogovi”
Uranium Exploration "Dornod" and "Dornogovi’ u Mongoliji
Project of detailed hydrogeological investigation of
Celice and Bjelickovica (Priboj municipality) karst
groundwater sources for the assessment of
groundwater resources and the definition of sanitary
protection zones
Project of detailed hydrogeological investigation of
Karstnog izvoriéta Seljanica Zarudine (Sjenica municipality) karst groundwater
Tracer test at the Babine Plateau during hydrogeological source for .th.e. assessment of groundwater resources
investigation of karst spring Seljasnica and the definition of sanitary protection zones
Projekat detaljnih hidrogeologkih istrazivanja karstnih  Environmental impact assessment study — Bekhme —
izvorista Celice i Bjelickovica (Opstina Priboj) za ocenu  Mindawa planning reports (Iraq)

podzemnih vodnih resursa i definisanja zona sanitarne Environmental impact assessment study — Khazer —
zastite Gomel (Iraq)

n

Op trasiranja na iola (')Mﬁzb u sklopu istrZivn
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Projekat detaljnih hidrogeoloSkih istraZivanja karstnog
izvorista Zarudine (Opstina Sjenica) za definisanje
zona sanitarne zastite

Studija ocene uticaja na Zivotnu sredinu - Bekhme —
Mindawa (Irak)

Studija ocene uticaja na Zivotnu sredinu Khazer —
Gomel (Irak)

Preliminarni izveStaj o raspolozZivosti podzemnih
vodnih resursa aluvijalnih formacija reke Dunav u
Backoj (Srbija)

Vodosnabdevanje crnogorskog primorja — izvoriSte
Bolje Sestre (Sliv Skadarskog jezera)

Plan upravljanja slivom Drine - Ocena uticaja
klimatskih promena na podzemne vode u slivu Drine u
Crnoj Gori

Jacanje kapaciteta za implementaciju Okvirne direktive
o vodama u Crnoj Gori — Plan upravljanja Dunavskim i
Jadranskim slivom

Jacanje kapaciteta u sektoru voda — Plan upravljanja
slivom reke Save u BiH (Hidrogeolo$ka studija)
Monitoring, kontrola i zastita regionalnog izvorista
,Bolje sestre” za Crnogorsko primorje

i i R ARG R

Opit obeleZai;a

nJa Na—ﬂuoresceinofﬁ i{olabsa na 1okaci Ora Bilecka akumulacija

Preliminary report on availability of groundwater
resources in alluvial formations of Danube River in
Backa region (Serbia)

Water supply of Montenegrin coast — Bolje sestre
source (Skadar basin)

West Balkans Drina River Basin Management Project
(WBDRB) Task 2. Assessment of climate change impacts
on groundwater in Drina River Basin in Montenegro
Strengthening of Capacities for Implementation of the
Water Framework Directive in Montenegro — Danube
and Adriatic River Basin Management Plans

Capacity Building in Water Sector; River Basin
Management Plan for Sava River in B&H

(Hydrogeological part)

Monitoring, control, and protection of the regional
water supply source “Bolje sestre” for Montenegro
Coast

~~ e

Tracer tests with Na-fluoresceine on the Orah collapse location — Bile¢a reservoir
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Projekti od nacionalnog znacaja

Neki od znacajnijih nau¢nih projekta od nacionalnog
znacaja na kojima su ¢lanovi Centra za hidrogeologiju
karsta ucestvovali i bili vode projekata i potprojekata
su: Monitoring podzemnih voda Srbije (2007 — 2011)
podrzan od strane Ministarstva za ZS i PP i Direkcije
za vode Srbije (u ¢ijem sklopu je uradenai prva Karta
ugrozenosti podzemnih voda Srbije 1:500.000,
metodom IZDAN, ¢iji su autori upravo ¢lanovi CHK),
takode 1 projekti IstraZivanje, ocena i znacaj
podzemnih vodnih resursa u konceptu odrZivog razvoja
finansiran od strane Ministarstva za nauku i
tehnoloski razvoj, ON146018 (2008-2010), , Potencijal
i podloge za odrZivo koris¢enje podzemnih voda“ Min.
nauke i prosvete, br 176022, ,Ocena uticaja klimatskih
promena na vodne resurse Srbije’, Min. nauke i
prosvete, br 37005, Formiranje nove proSirene mreze
monitoringa podzemnih voda Srbije i ,Operativni
monitoring podzemnih voda Republike Srbije”
Ministarstvo zastite Zivotne sredine Republike Srbije
(2017-2019).
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Projects of national importance

Some of the important scientific projects funded by
government bodies, in which CKH's members
participated and led are: Groundwater monitoring in
Serbia (2007 - 2011) supported by the Ministry of
Environment and Spatial Planning and the Water
Directorate of Serbia (within the first groundwater
vulnerability map of Serbia in scale 1:500,000 was
created, using the IZDAN method, whose authors are
CKH members), and also projects Research, evaluation
and importance of groundwater resources in the
concept of sustainable development - financed by the
Ministry of Science and technological development,
ON146018 (2008-2010), "Potential and bases for
sustainable use of groundwater" Min. of Science and
Education, No. 176022, "Evaluation of the Impact of
Climate Change on Water Resources in Serbia", Min.
science and education, no. 37005, Formation of a new
extended network of groundwater monitoring in Serbia
and "Operational groundwater monitoring in the
Republic of Serbia", Ministry of Environmental
Protection of the Republic of Serbia (2017-2019).
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Finalna Karta ugrozenosti podzemnih voda Srbije prema metodi IZDAN (levo); Lokacije osmatranja podzemnih voda u
sklopu projekta Operativni monitoring podzemnih voda Srbije (desno)
Final groundwater vulnerability map of Serbia according to the IZDAN method (left); Groundwater monitoring locations as
part of the project “Operational Groundwater Monitoring of in Serbia” (right)
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