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F/g. 2: Hydrogeologic sketch of the Bela river catchment

1 - granitoids, crystalline schists, fracture permeability, 2 - limestones, dolomites, quartziles, Mesozoic as a whole,
fracture and karst-fracture permeability, 3 - alternation of sandstones and claystones, Paleogene, as a whole
impermeable, 4 - gravel-sand and boulder sediments, Quartenary, intergranularpermeability, 5-faults, subtatric fault
zone, 6 - important springs

transitional-rural settlement structure, with arable
land - grassy cultures, which is the greater part of
the basin. Only on the northern margin of the basin
there is agricultural-recreational to recreational land
with predominant grassy-forest cultures and recrea-
tion facilities. The last two subtypes are characteris-
tic of the lower part of the studied catchment. From
the viewpoint of raw material the potential of the
Liptov Basin is connected only with occurrences of
construction materials (gravels, building stone).

The economic potential of the upper part of the
catchment (in Tatry Mts.) is limited by the topogra-
phy and altitude, reflected in the low population
density and low degree of agricultural land use. This
part of the territory has great tourism and recreation
potential, manifested in the construction of various

tourist facilities, sports facilities (ski lifts), building of
tourist paths and roads. In this way the visitors rate
of the territory increases extremely, in spite of this,
Vysoke and Zapadne Tatry Mts. is a land type with
little damaged structure.

The upper part of the catchment belongs to the
Tatry National Park (TANAP), which should ensure
land protection, connected with limited forest exploi-
tation and protection of raw material resources.

Hydrology and hydrogcology

The Bela river catchment has a surface of 244.3
sqkm. With its altitude it belongs to the highest-lying
catchments of Slovakia, the average altitude being
1283 m a.s.l. From the viewpoint of altitude range,
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the S part of the catchment (Liptov Basin) has the
character of uplands (up to 300 m) and the N part
(Zapadne Tatry and Vysoke Tatry Mts.) are high
mountains (above 640 m) with typical glacial relief
and glacially remodelled valleys (Tab.1).

According to the Atlas of Slovak Socialist Republic
(1980), the runoff regime in the Tatry Mts. (upper part
of catchment) is transitional mountainous nival, in their
lower parts nival-pluvial, and in the lower part (Liptov
Basin) nival-pluvial. The higher is the relief, the more
rapid is the water runoff toward erosion bases and the
shorter is the contact with rock environment.

Precipitation is the only source of water supply in
the catchment. No surface water flows into the
catchment, nor any surface water flows off. Simi-
larly, groundwater does not flow in, but outflow of
groundwater cannot be excluded. Water discharge in
the Bela river catchment in the years 1984-1990 is
listed in Tab. 2.

The conditions of groundwater source formation
are considerably different in the upper and in the

Tab.1 Characteristics of the studied catchment

lower part of the catchment. A natural boundary
(separating line) is the subtatric fault (Fig. 2).

The upper part of the catchment has a surface
of 155.9 sqkm and is built predominantly of grani-
toids, partly crystalline schists (Fig. 2), with a sur-
face of 148.5 sqkm, and in the highest-lying part of
the catchment also by Mesozoic rocks of the Cer-
vene vrchy Mts., with a surface of 7.4 sqkm. The
inhomogeneous crystalline massif of the Tatry Mts.
is characterised by the presence of various iocal
groundwater circulation ways and intensive infiltra-
tion of atmospheric precipitation, which is in fact the
only source of water supply to groundwater re-
sources. Important is however the hydrogeologic
function of glacigenic sediments in valleys and at
foot of slopes, the water of which is almost in all
cases directly hydraulically connected with streams
at the bottom of valleys. The groundwater regime of
the crystalline massif in the upper part of the
catchment is affected by the hydrogeologic struc-
ture of the Cervene vrchy Mts. Mesozoic, built of

Data according to Atlas of Slovak Socialist Republic, 1980
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Tab 2 Average monthly and annual discharge in the Bela river catchment in the years 1984-1990 (according to SHMU)

Tab. 3 Hydraulic parameters from Quaternary sediments of Bela

Q -volume discharge, q - specific capacity, k - hydraulic conductivity

Tab. 4 Discharge of springs in Quaternary sediments

total mineralisation (up to 150 mgl"1) than springs
flowing out in crystalline complexes. As it has been
already mentioned, specific conditions are associ-
ated with springs in lower altitudes connected with
carbonate "islands". The value of their total miner-
alisation is variable, but generally it attains about 100
mg.f1. Large springs flowing out in Quaternary sedi-
ments as a result of change in hydraulic conditions
(springs No. 9 and 10) characteristically reflect already
by their primary chemistry the influence of predominant
silicate type of rocks of groundwater circulation

All springs in the catchment display a very low
contamination degree, which may be documented
by low concentration values of chlorides, nitrates
and sulphates, comparable with initial values of
infiltrating precipitation water. However, certain
anthropogenic influences may be observed in
slightly increased sulphate values, especially in
springs flowing out in the lowermost part of the
catchment (No. 9 and 10).

As it can see on data from Tab. 5, surface
waters differ very little in their chemistry in the whole
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catchment. From the presented chemical compo-
nents, significant for the indication of water pollution
in the relevant land use type (agricultural-recrea-
tional to recreational land) are especially ammo-
nium, chlorides, nitrates and sulphates. It is how-
ever evident that due to the runoff regime (relatively
large discharge of brooks during the whole year) the
produced pollution is immediately "diluted" to values
approaching the typical background concentration
values in "clean" mountainous environment.

Principal changes in water chemistry are caused
by anthropogenic influences reflecting in principle
the type of land use. The distribution of nitrate and
sulphate values (as pollution indicators) in ground-
water of the catchment (Figs. 6 and 7) shows that
these anthropogenic influences are concentrating in
the lower half of the catchment, especially in its
lowermost part. This corresponds generally to the
T.D.S. value distribution (Fig.6) with the exception
of the fact that in the area of the subtatric fault we
may find also groundwater outflows with increased
T.D.S. values, due to C02 saturation, and thus also
with naturally increased hydrogencarbonates. Since
we are evaluating only the first aquifer, we do not
deal with this problem in greater detail.

The lower half of the catchment, belonging to the
Liptov Basin, is thus characterised by influences of
communal and agricultural type contamination.
Areally increased chloride and sulphate concentra-
tions in groundwater of the first aquifer occur only in
the lowermost part of the catchment, as it is docu-
mented by Figs. 7 and 8. The influence of increased
concentrations of contaminants is then reflected
also in increased T.D.S. values, locally even
exceeding 600 mg.l"1, although in undisturbed
natural conditions expected T.D.S. values even in
the lowermost part of the catchment are only about
100-150 mg.r1. This is supported by T.D.S. values
and the character of chemistry of large springs (No
9 and 10) flowing out in Quaternary sediments due
to already discussed changes of hydraulic para-
meters of water circulation rock environment.

Finally it must be stressed that the task of hy-
drogeology in the next period will be to define, in co-

operation with land ecologists, characteristic pollu-
tion types of natural water in different land units,
distinguished on the basis of land use type. This
method may contribute significantly to redefining of
distinguished territorial units and thus allow con-
siderably more qualified and effective decision-
making in the state's ecological policy.
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