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Introduction
Groundwater represents the basic source of water sup-
ply of the population and economy of Serbia. With 
recently introduced additional use of surface water 
of the Sava River for the supply of Belgrade and the 
commissioning of a few built surface reservoirs, the 
percentage share of common groundwater in the na-
tional supply of drinking water has dropped from 90% 
(in 1970s) to approximately 75%.

Despite earlier concerns about the quantities and 
availability of groundwater resources of Serbia they 
exist in quantities sufficient for long-term and reliable 
supply of the population and industry of Serbia, at least 
the users located in areas where the use of water was 
most intense to date (Stevanović, 1995; Dimkić et al., 
2011). However, groundwater resources are unevenly 
distributed in space and time, and continuous effort of 
experts in hydrogeology and water management are 
required to ensure its sustainable use and protection 
from pollution.

Karstic groundwater is one of the most impor-
tant water resources in the Carpathian-Balkan region 
of Eastern Serbia (Fig. 1). The karstic aquifers are 
formed in highly karstified Upper Jurassic and Lower 
Cretaceous limestones. This region features a large 
number of karstic springs, 16 of which have a mini-
mum yield of more than 100 l/s (Stevanović, 1995). 

Karstic groundwater resources 
Wide distributions of karstic areas, abundant reserves, 
sparsely populated catchment areas and excellent 
quality of karst groundwater where chlorination is of-
ten the sole water treatment, have been the reasons for 
its extensive use for most of settlements in the region. 
In total, more than 30 karstic sources have been tapped 
for centralized water supply, while estimated dynamic 
groundwater reserves exceeding 12 m3/s (Stevanović, 
Filipović, 1994; Stevanović, 1995).

Although the total dynamic reserves often surpass by 
far the exploitation rates, tapped springs generally char-
acterized by high discharge fluctuations and low sum-
mer/autumn spring yield is a problem for the most of wa-
terworks, because most of the tapping structures are con-
structed simply to tap the natural discharge of the springs 
and thus depend solely on the natural flow regime. 

Karst aquifers regulation
Aiming to overcome this problem, during the last 
three decades several successful aquifer control proj-
ects have been completed in Carpathian karst, mostly 
in Slovakia and Serbia (Fig. 2). Counting on water 
replenishment during the following wet season, these 
projects include over-pumping and groundwater ex-
traction during a limited time period (Kullman 1990; 
Stevanović et al., 2007). The most common methods 
of regulation applied in the region are the drilling 
of large-diameter wells, and, in the case of ascend-

Fig. 1. Carpathian-Balkan mountain chain in South Romania, Eastern 
Serbia and Central Bulgaria. The outcrops of carbonate rocks are in 
black colour.



158

ing vauclusian springs, the installation of pumps and 
pumping from siphon channels.

The largest regulation system is constructed for the 
mining and industrial centre of Bor. After extensive 
and complex hydrogeological researches in 1990s, 4 
exploitation wells were drilled in vicinity of natural 
Mrljiš spring (no. 1 on Fig. 2). Several performed 
pumping tests verified their summary yield to be in 
range of 240–320 l/s, producing the depression in the 
Mrljiš spring zone of less than 2 m. Optimal extraction 
rate of the source, as compared to the minimal spring-
flow, has increased almost four-fold. System is opera-
tional since 2002, including the monitoring system on 
nearby Crni Timok River in order to ensure ecological 
natural flow for dependent eco systems downstream 
(Stevanović et al., 2007).

“Modro oko” in Krupac village (no. 4 on Fig. 2) is 
one of the five karstic springs (40–11 000 l/s) tapped 
for the water supply of Niš. Undertaken aqua-spele-
ological exploration of deep siphonal channels ena-
bled to install the high capacity pumps and then after 

to drill 2 new wells. As result, the tapped amount of 
water is 6 times higher than extreme minimal natural 
springflow (Dimkić et al., 2003). 

A few similar smaller systems are also operational 
for Ćuprija and Knjaževac, while some others are un-
der evaluation and feasibility.

The karst and fissured aquifers are also rich in ther-
mal water occurrences: there are 6 registered with tem-
peratures over 30 °C and some 20 with temperatures 
over 20 °C. According to the preliminary assessment, 
some 1.7 m3/s of groundwater in eastern Serbia can 
be extracted and sustainably used for heating/cooling 
systems by support of heat pumps (Stevanović et al. 
2011). Half of this amount belongs to karstic aquifers. 
This potential flow resulted from the calculation which 
took into consideration prioritized water utilization for 
drinking and industrial water supply, ecological flow 
for downstream water dependent eco-systems, and the 
average water temperature ranging from 10–30 °C.

Prospect for further development – 
conclusion
Some recent studies and application of stochastic mod-
els indicated serious threat for depletion of groundwa-
ter reserves in karst under prolonged climate changes 
and extended anthropogenic impacts. More regulation 
projects and inclusion of some still non-tapped springs 
would be needed to ensure sustainable water supply-
ing of the region. The largest in Serbian Carpathian 
karst, but still not used the spring of Mlava (no. 7 on 
Fig. 2) is one of such candidates. 
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Fig. 2. Distribution of karstic aquifer and springs in Eastern Serbia 
(springs with number are regulated or with high prospect to be 
regulated)


