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Abstract

Protection of hydrological heritage sites, water protection segment, is an integral part of nature con-
servation. Today it is the basic theme of the hydrological heritage, the new field of hydrology and geo-
heritage, which, by exploring and evaluating hydrological diversity of a particular area and identifying
representative water phenomena, sets their preservation and protection as one of the utmost objec-
tives. Two main problems in the protection of water phenomena in Serbia are: inadequate attitude of
the individual and society, as a result of poor knowledge of the characteristics and values of waters, and
the ever—present need for men to use them (as resources). Lack of understanding, in the profession-

al sphere, the value and importance of water phenomena in the natural system — as a result of a firmly
based biocentrism in nature conservation, lack of hydrologic group within the geoheritage and a small
number of interested professionals are some of the associated problems that limit the activities in this
field. Specific problems - from the lack of organized and synchronized scientific research to the lack

of a database on the hydrological heritage sites, are somewhat common to other segments of the na-
ture conservation of Serbia. There are three possible directions of the future actions on the protection
of hydrological heritage sites of Serbia: complete protection, protection with utilisation for the needs
of tourism and protection with utilisation for the needs of water management. The most complex task
of hydrological heritage will just be to combine the preservation and protection with tourism and wa-
ter management, because it is diverse and often conflicting industries about. A possible solution to this
problem is illustrated through the idea of water reserves.
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Introduction natural monument, protected in 1949, VelikaRipaljka

Protection of water and water phenomena is an in-
separable part of nature conservation. If one bears in
mind the importance of water as life-giving element,
it is logical to assume that the water was one of the
first segments of the environment, which a man, see-
ing the overall value, was trying to protect and pre-
serve. Therefore, the hydrological phenomena in the
territory of Serbia were among the first sites that man,
realizing their importance, was preserving and pro-
tecting. In the formal sense this is attested by the first

and Mala Ripaljka waterfalls on the Gradasnica River
at the foot of Ozren Mountain near Sokobanja, hydro-
logical heritage site today."

“The hydrological heritage is part — a segment of the hydrolog-
ical diversity of an area, which among the abundance of other
water phenomena and sites stands out with its importance (val-
ue), which can be reflected in the environmental, resource, sci-
entific, educational, socio—cultural and aesthetic terms” (Simi¢,
20009).

A Institute for Nature Conservation of Serbia, Dr IvanaRibara 91, Belgrade, Serbia
8 The Institute of Chemistry, Technology and Metallurgy of the University in Belgrade
¢ University in Belgrade - Faculty of Geography, Studentski trg 3/3, Belgrade, Serbia

* Corresponding author: sava.simic@zzps.rs; 011/2093870.

84 | Geographica Pannonica * Volume 16, Issue 3, 84-93 (September 2012)



B. Vasiljevi¢ (1983) pointed to a widespread opin-
ion that the protection of water and water phenomena
represented solely activities to preserve and improve
the natural characteristics of waters: chemical com-
position, physical properties, quantity and regime. In
contrast, he pointed out another important aspect
of their protection “which means, above all, striv-
ing to maintain and improve the condition of natu-
ral sites in which water occurs or exists (springs, parts
of river beds, lakes, waterfalls).” Thought by which B.
Vasiljevi¢ viewed water phenomena as a whole - as a
“water mass” of certain characteristics and as a unique
phenomenon in nature, that is, natural site, explains
the importance of protecting water phenomena as
parts of nature and emphasizes its uniqueness com-
pared to the general protection of waters, and thus
represents the main idea of the hydrological heritage.

Hydrological heritage, a new subject in hydrology
- the protection of water resources’s, also represents a
special area within the geoheritage,which places hydro-
logical diversityof certain area in the centre of its inter-
est, by exploring it, evaluating and identifying extreme
segments, representative water phenomena - hydro-
logical heritage sites (Simi¢, et al., 2010b). Hydrologi-
cal heritage site is “a manifestation of water on Earth or
its specific part, where its environmental, resource, sci-
entific, educational, socio—cultural and aesthetic values
single it out from the abundance of others and make
it unique” (Simi¢, 2009). Hydrological heritage stress-
es the value of its sites — as separate natural phenome-
na (scientific, educational and aesthetic value), integral
and elementary parts of natural system (ecological val-
ue) and phenomena that are a condition of existence
and development of man and society (resource and
socio—cultural value), and sets their preservation and
protection as one of the utmost objectives.

Basic Problems of the Protection
of Water Phenomena -
Hydrological Heritage Sites of Serbia

The main problems that stand out when it comes to
working on the protection of water phenomena - hy-
drological heritage sites of Serbia are the following:

1. Inadequate attitude of individual and society to-
wards water phenomena, which is the result of
poor knowledge of their characteristics, values and
importance
This is the basic and most general problem in deal-

ing with the protection of nature and some of its seg-

> The hydrological heritage is a subgroup in the Protection of

Water Resources, which is an integral part of Water Manage-
ment, complex field of Hydrology.
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ments, in this case, water phenomena, and is pre-
sent from the very beginnings of the development of
awareness of environmental protection. It would be
reasonable to expect that the attitude of man towards
water and its phenomena is directly related to the lev-
el of social development, that is, high environmental
awareness is the characteristic of developed social sys-
tems. Unfortunately, history shows that development
and progress of various segments of society do not
necessarily bring an identical shift in the ecological
sphere, not only because the “progress” is often based
on exploitation of natural resources. Even Herodotus
said for the Persians in one place: “They do not uri-
nate in their own rivers, do not spit at them, nor wash
hands in them, and do not allow any others to do so.”
“When we look how waters are treated today, and com-
pare that with the above paragraph about the Persians,
then it inevitably raises the question: How old Per-
sians came to such a high understanding of the im-
portance of water and to such a discipline in the treat-
ment of the water?” (Turajli¢, 1957).

Situation in which the society in Serbia has been
for decades and inherited low level of awareness of the
importance of nature conservation give an answer in
advance what is the attitude of the individual and so-
ciety towards water phenomena, but also all other nat-
ural sites. The most common excuse for people not in-
terested in the protection and preservation of nature
and the environment in which they live and waters
as their elemental part, is that their primary concern
is how to ensure economic existence, which no doubt
affected a significant number of inhabitants of this
country. However, if the aim is to perceive this com-
plex problem truly, it is necessary to seriously consid-
er the view that such socio—economic situation is cer-
tainly a consequence of exploitative attitude of man
and lack of understanding of nature conservation —
water, and its other segments, from the past.

Intermittent springs are particularly interesting
subgroup of the hydrological heritage of Serbia, with-
in Springs’®. They are characteristic for the karst ter-
rains and their rarity and excellence as phenomena in
the world are the result of a specific mode, which is re-
flected in the relatively frequent fluctuations in abun-
dance and occasional breaks in flowing out. Outside
the territory of the Balkan Peninsula only a few doz-
en of them are known. In Serbia there are three in-
termittent springs confirmed in science: the Homoljs-

* The classification of the hydrological heritage sites of Ser-

bia: ISprings (Springs and Karst springs, Intermittent springs,
Thermo-mineral springs); IIRivers (Water resources - wa-
ter reserves, Waterfalls and cascades, Lost rivers); II1Lakes; IV
Ponds, swamps, oxbow lakes and mires (Ponds, swamps an-
doxbow lakes, Mires); VHydrographic points(Gavrilovi¢, et al.,
2008; Simié,20009).
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ka intermittent spring in the village of Laznica near
Zagubica, the Promuklica intermittent spring in the
gorge of Vidrenjak near Tutin and the Bjeluska inter-
mittent spring (Kojin spring) in the village of Bjelusa
near Arilje. Several other spring in Serbia have some
of the features of intermittent springs, such as: Ban-
ja in Petnicka cave, the Kucevska intermittent spring,
Mukavac in the valley of the Mali Rzav and others.

In science, the intermittent springs have long been
known as karst phenomena, and they are even today
the subject of interest and research. However, the gen-
eral human ignorance often prevails over science and
protection as well. An obvious example of this is the
mentioned Kucevska intermittent spring, which is reli-
ably considered to have lost its intermittent properties
long ago®. Even half a century ago, D. Coli¢ (1953) pro-
vided the answer to the question of how it happened,
and when asked why, the answer was hard to find: “In
Eastern Serbia, there was only one specimen of inter-
mittent spring, an extraordinary example of the karst
hydrography, which is not only important for science
and education, but by its siphon process at regular in-
tervals represents an attractive and interesting tour-
ist attraction. Today this site is gone, and who wants
to see how the intermittent springs work, the closest
that he can find them is in the Lika karst. — In order to
get some stone to build a nearby road, the intermittent
spring is broken and shattered, and the stone pounded.
So a road, rather than to contribute to greater tourist
importance and exploitation of a beautiful natural ob-
ject by making it more accessible to tourists and visitors,
on the contrary wiped it from the earth.”

Are there real solutions?

As utopian as it may sound, the only way lies in
clear plan and direction of the state that this segment
of the social activity and science - conservation of na-
ture and geodiversity, and thus the protection of wa-
ter and the water phenomena - hydrological heritage,
is properly arranged, both theoretically and systemi-
cally (law), and one of the most important segments
of such social action would be the introduction of na-
ture conservation into the education system. Nature
conservation should be introduced as a compulsory
subject in elementary and partly secondary schools.
When it comes to higher education, according to spe-
cialization, environmental protection should also ex-
ist as a basic subject, which, depending on the disci-
pline or faculty, could be transformed into a narrower
specialization - biodiversity conservation for biolo-
gists and ecologists and the protection of geodiversity

* Thanks to the fact that it used to represent a school example

of the unique hydrological phenomenon - intermittent spring,
this spring has today been a hydrological heritage site of Serbia
in the procedure of the protection.

(geoheritage) for geologists, geographers, pedologists
and archaeologists.

Regular, organized work on the development of
ecological culture of the common man is also re-
quired, particularly in rural areas, where there are
best preserved and most valuable natural resources,
including hydrological heritage sites. It should be in-
sisted on building the proper relationship not only to
water and its phenomena, but to the entire natural en-
vironment, to provide real answers to the question of
what a person receives by such (“regular”) relation-
ship with nature and to systematically bring the na-
ture conservation closer to people. In this way, protec-
tion would not be experienced only as a kind of ban
and restriction on freedom of action in space, but ide-
as and concrete actions would be initiated by which,
thanks to preserved nature and biodiversity and geo-
diversity, quality of life would be improved.

2. Permanent human need for the use of water phe-
nomena asresources

Water is the most important matter on Earth, and
its exceptional phenomena - hydrological heritage
sites are, due to their ecological, scientific, education-
al, socio-cultural and aesthetic values, valuable re-
source for man and society, and become more and
more vulnerable with the permanent increasing of the
needs (Simi¢, et al., 2010Db).

One of the common values, and also the basic func-
tions of water is that it is a resource that needs to meet
the needs of man and society for a certain amounts -
especially drinking water, and then the water for other
social activities. However, the society passed a reason-
able level of exploitation of (drinking) water resources
long ago and the water crisis in the world has already
been present, and the prospect is not optimistic.

“At a time when there are more and more con-
flicts between tendencies directed towards protection
and utilitarian activities opposed to them” (Purdic,
Filipovi¢, 2005), raises the issue of harmonization of
relations between water as a resource and water (water
phenomena) as a natural value.

The specific issue that well illustrates the relation-
ship of real human needs for water, on the one hand
and protection of unique natural values of some water
phenomenon, on the other hand, is not whether karst
spring should be protected as a hydrological heritage
site and thus saved from exploitation, but whether the
capture of springs is long-term and optimal solution
to the problem of water supply of an area or a tempo-
rary (or insufficiently tested solution), which can pro-
duce two bad consequences: it will not resolve (due to
poor projection) the question of basic water needs of a
given area, and at the same time it will degrade hydro-
logical heritage site.
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It is an undeniable fact that the capture of strong
karst springs, especially those the (height) position
and distance of which are favourable in relation to the
users, is usually a high-quality and cost-effective so-
lution of the water supply issues of specific area.

Regional Water Supply of the City of Nis is based
on the capture of a large number of karst springs and
their linking into a single system. It includes some of
the strongest springs of Eastern Serbia: the Luznicka
springs near Babusnica, springs in the vicinity of Be-
laPalanka and the Krupacko spring in the valley of
the Nisava. The Luznicka springs with the canyon
are valued as a natural monument, and the Krupacko
spring, which represents a hydrological heritage site of
Serbia, is protected as a natural monument. The pro-
tection of this site meant compromise with the need
to use this resource, and it was agreed to carry out
the water intake with the least possible change of the
natural look of the spring, and the investor accepted
the obligation to arrange environment. However, the
strict measures of sanitary protection and the knowl-
edge that the spring in dry period remains without ar-
tery, confirm the view that this hydrological heritage
site has suffered considerable changes, which are re-
flected primarily in the hydrological regime disorder
(Vasiljevi¢, 1983). Also, limited access and visits, given
that it is about a monument of nature in the protection
regime of the II level, greatly degrade the values and
characteristics that make this spring protected. This
is yet another example that the main approach to the
problem of water supply is still based on a unilateral
focus on the exploitation of water — springs, as natu-
ral resource, which does not and cannot have different
purpose and value.

Waterfalls and cascades are a special subgroup of the
hydrological heritage of Serbia, within Rivers. However,
we should not forget that most waterfalls are classified
into geomorphologic phenomena. Thus S. Stankovi¢
(2004) also includes them into “geomorphologic sites
of the geoheritage of Serbia, which are often combined
with hydrological and bio-geographical ones.” Mor-
phological dependence of these exceptional natural
sites is obvious, but the water is their dominant element,
without which they would be “just interesting sections
or steps in the river bed” (Simi¢, et al., 2010b). Hence it
is proper and logical that within the geoheritage of Ser-
bia the waterfalls can be found in the lists of both geo-
morphologic and hydrological heritage.

On what happens when human ignorance and “the
need for the use of resources” agree says another ex-
ample of the record of D. Coli¢ (1953), which is unfor-
tunately current even today. He only testified in favour
of a close link - inseparability of the problem in the
protection of water phenomena: “.. we talked about
VelikaRipaljka waterfall near SokoBanja. Today, this
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popular resort is in such a state that it serves not as a
natural beauty, but as an eyesore of this part. Finding
that SokoBanja does not well supply with electricity
the sanatorium under Ozren, and since it has not been
connected with transmission line that supplies elec-
tricity to a nearby mine, the local labour union of the
sanatorium came to the original idea. On own initia-
tive, without asking authoritative review and approval
from anyone, it organized volunteer work, partitioned
and sealed up the waterfall by some monstrous drain
that resembles shuttles on a Grill and brought water to
an impromptu shed in which it placed a small turbine
and generator. The gain of a few kilowatts is negligi-
ble and the situation in this regard is not particularly
improved. Today the entire area is regularly supplied
with electricity, but this eyesore is still there, and Ve-
likaRipaljka is gone. And whoever wishes to visit this
place known to him by reputation, he will not be able
to see the most beautiful waterfall of Serbia, but some-
thing that resembles not even a village mill.”

Unfortunately, even today, almost 60 years after
this record, it can be argued that the relationship of
man to water phenomena in this area has changed
greatly. Ripaljka waterfall, the first site in Serbia that is
protected as a natural monument, is still largely with-
out water.

The use of clean drinking water can often be in disa-
greement with its protection - as a hydrological herit-
age. Current Law on theNature Conservation(“Official
Register of the Republic of Serbia”, no. 36/09, 88/10 and
91/10), within the Special Nature Reserve also identi-
fies hydrological reserves, which in hydrological herit-
age should be an example that will prove that it is pos-
sible to “reconcile” the two opposing activities.

Water resources — water reserves (parts of river ba-
sins), 33 of them, taken out of the Law on utilization
and protection of water supply sources (“Official Reg-
ister of the Republic of Serbia”, no. 27/77, 24/85 and
29/88) were already classified in hydrological herit-
age sites of Serbia, within the second group - Rivers
(Gavrilovig, et al., 2008). The problem is that they are
not clearly defined spatially and therefore it is difficult
to harmonize them as such with the system of protec-
tion. The idea of water reserves as natural resources
of precisely defined boundaries involves the identifi-
cation of parts of space which is characterized by the
richness, diversity and the high value of hydrological
phenomena. They certainly would not be associated
with the mentioned sources from the list, but they can
be formed also in other areas of Serbia, which meet the
relevant criteria. Creation of hydrological - water re-
serves, special and new types of protected natural re-
sources, is the need, which will have as a final goal the
fundamental protection of water as basic and unique
values, but also protection of the entire complex of the



Protection of Hydrological Heritage Sites
of Serbia — Problems and Perspectives

natural environment of an area (Simi¢, 2011). The use

of water resources in the future could potentially be

one of the main functions of these resources, but only
with the highest level of conservation of hydro-geo-
graphical and all other natural values.

3. Lack of understanding of the value of water phe-
nomena and their importance in the natural sys-
tem — hence the inadequate evaluation
This issue primarily involves the relationship of ex-

perts towards the protection of sites of “inanimate na-
ture” — the geoheritage. Although the protection of
nature as an area of social activities and profession-
al (scientific) disciplines has long been present, it is
still usually related to the protection of wildlife - bio-
diversity. That was the main reason that a number of
specialists in various fields of Earth sciences launched
the idea of geodiversity and geoheritage, initially as
a response or counter to biodiversity. Noticing the
analogy between biological diversity and diversity of
non-living world and introducing the concept of ge-
odiversity, they tried by re—emphasizing the unity of
the two indivisible components of nature - “animate”
and “inanimate” to direct traditionally rooted bio-
centrist approach in the nature conservation to the
holistic one, which is the only proper and complete
according to them (Simi¢, et al., 2010a). Therefore, it
should not be surprising that one of the creators of
this concept and idea, C. Sharples (2002), almost po-
etically calls the geo-conservation - protection of ge-
odiversity and its shapes and forms “the forgotten half
of the nature conservation.”

On the low level of understanding of the value and
importance of hydrological heritage sites clearly speaks
the analysis of their condition in the system of na-
ture protection in Serbia. Except the water phenome-
na, which exceptional values in science and in society
have previously been known and recognized, as In-
termittent springs and Waterfalls and cascades, other
groups — Springs and Karst springs and Thermo-min-
eral springs have no considerable level of protection,
while the Lost rivers (Underground streams) and Hy-
drographic points so far practically have never exist-
ed in nature conservation. Good status in the protec-
tion of Lakes, that is, Ponds, swamps, oxbow lakes and
mires, hydrological heritage sites (groups), which are
characterized by complex - environmental, scientific,
aesthetic and other values, does not provide a realistic
picture, since these sites are not valued and protected
due to their hydrographic characteristics — they are not
regarded as hydrological heritage sites. Their protection
is based solely on ecological values, in terms of impor-
tance for biodiversity, because they are extremely valu-
able and rare habitats of flora and fauna (Simi¢, 2009).

Hydrological heritage, the segment of geodiversity
and geoheritage, which is perhaps the strongest and

deepest of all connected with the living world, wants
to point to the unequal treatment of two basic parts of
geographic shell - a “living” and “inanimate”, but not
to separate its phenomena and sites from the first one.

“As geodiversity occurs or represents the richness
and diversity of the four building components of
the geographic shell, so the diversity of each of them
stems from their interaction, overlap and unity. Hy-
drological heritage, thus speaking, did not occur in
isolation - the abundance of the hydrosphere, but it is
usually just a product of joint action and pervading of
all spheres of geographic shell. Let us take an example
of tufa cascades and accumulations in the foot of karst
springs, which seem to fully support the previous as-
sertions” (Simi¢, et al., 2010a).

Through the study of hydrological phenomena,
their richness and diversity and through their eval-
uation as unique phenomena in nature, hydrolog-
ical heritage has the task and aim to emphasize in
reasoned and scientifically based manner the impor-
tance of their preservation and protection, emphasiz-
ing their independent value as parts of nature, which
form a unique whole with the living world.

4. Lack of hydrological group of sites within the geo-
heritage of Serbia

The National Council for Geoheritage of Serbia and
the existing working groups have been recognized
subjects that participate in the protection of geoherit-
age sites and have a major role in proposing concrete
sites for protection and their promotion.

The National Council for Geoheritage of Serbia of 11
members - 5 geologists, 4 geomorphologists, one ar-
chaeologist and one pedologist was founded in 1995. It
consisted of 16 working groups, which first tasks were:
preparing a list of the geoheritage sites in the field of
a particular work group and creating a list, based on
the previous, of particularly significant sites. Among
them there was no group for hydrology - hydrologi-
cal heritage. Thus, water phenomena were not taken
into consideration as a unique and separate entity, so
some of them were found in the geomorphologic and
hydrological groups of sites, as is the case with the In-
ventory of Serbian Geoheritage Sites (2005).

This is somewhat understandable given the con-
temporary development of the idea of geodiversity
and geoheritage. Since the pioneers of this idea were
mainly geologists, their interest in this area was relat-
ed to specialized fields - the various disciplines of ge-
ology. This led to the identification of geodiversity and
geoheritage with geological diversity and geological
heritage, and the existing definitions of these terms
did not include an entire sphere of geographic shell -
hydrosphere, with its variety, shapes and phenomena -
hydrological heritage sites.
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Geodiversity, as a variety of geographic shell (en-
vironment) which is a result of geological, geographi-
cal and anthropogenic impacts (Ljesevi¢, 2002/2003),
is now in the professional world observed and stud-
ied in the whole, with the hydrological diversity and
hydrological heritage, its integral part. Therefore it
is also necessary to officially introduce the Working
Group on Hydrology into the National Council for
Geoheritage of Serbia. A good circumstance is that
the group practically already exists and operates, as
evidenced by a significant number of papers on hy-
drological heritage of Serbia, as well as the existing
preliminary list of sites — a total of 272 sites (Simi¢,
2009). The main task of this group would be in co-
operation with the Institute for Nature Conservation
of Serbia and other scientific and professional insti-
tutions to coordinate the work on establishing a sys-
tem of hydrological heritage, with the goal of full in-
clusion of hydrological heritage sites in the system of
nature conservation and the further expansion and
improvement of this idea. The problem of non-exist-
ence of hydrological group within the geoheritage of
Serbia is to a considerable extent the result of the fol-
lowing problem.

5. A small number of experts dealing with the hydro-
logical heritage

It is obvious that biocentrism in nature conserva-
tion would not be so ingrained that there was a suf-
ficient number of experts from Earth sciences who
would also deal with the segment of the research, eval-
uation and protection of geodiversity. As it was not ex-
pected that the biologists were involved in geodiversi-
ty, so one should not criticize geologists, the catalysts
of fresh idea on geodiversity, why they did not deal
with hydrological heritage.

Serious task of hydrological heritage should also be
the organization and implementation of concrete ac-
tivities to involve a larger number of hydro-geogra-
phers, physical geographers and other professionals
interested in working in this field. Given that hydro-
logical heritage is a new and unfamiliar branch of hy-
drology and geoheritage, there are great opportunities
for research. Hiring a larger number of experts, the
hydrological heritage would obtain the necessary im-
pulse for further development and promotion of idea,
which would provide a better perspective of the status
of its sites in the geoheritage, but also in the system of
nature protection.

The impression is that the fundamental problems
in the protection of hydrological heritage sites of Ser-
bia are strongly intertwined, interrelated and as such
complex to be resolved. On the other hand, improve-
ment or resolution of one of them could lead to pro-
gress or possibility of improving some of others — and
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these are all steps toward overall improvement of the
situation in the protection.

Specific Problems of Protection
of Water Phenomena -
Hydrological Heritage Sites of Serbia

Besides these basic problems in the work on water pro-
tection and its phenomena, there are a series of indi-
vidual, also significant problems, which are primarily
related to the work of official institutions:

1. The absence of organized and synchronized scien-

tific research

Institute for Nature Conservation of Serbia’®
should be, as a major state institution which main
subject is research, evaluation and placement under
law protection of the parts of space which are charac-
terized by outstanding natural features, a carrier of
activities that involve organized and synchronized
scientific research in nature conservation. This ap-
proach, which is very poorly represented in the work
of this institution, is necessary in nature conserva-
tion, including hydrological heritage sites, because
any conservation must be established and based on
scientific research. This is a consequence of almost
complete lack of cooperation with scientific and ed-
ucational institutions, without which it is impossi-
ble to carry out these activities. Specifically, the work
in the field of hydrological heritage must be part of
the institutions, such as: Faculty of Geography, Uni-
versity of Belgrade, Department of Geography, Tour-
ism and Hotel Management of the Faculty of Natu-
ral Sciences in Novi Sad, the Geographical Institute
“Jovan Cviji¢” SASA, Department of Geography of
the Faculty of Natural Sciences in Ni$§ and Faculty
of Mining and Geology in Belgrade. It should also
include the “people on the ground” who are a val-
uable source of information and data, which can be
of great importance in organizing and implementing
the whole work in this area.

2. Lack of presence of the competent institutions in
the field
Here is primarily meant on the lack of quality con-
trol in the natural resources and other valuable natu-
ral parts of Serbia, which is also one of the main tasks
of the Institute for Nature Conservation. This results
in very poor condition of the protection of already few

° Headquarters of the Institute for Nature Conservation of Ser-

bia is in Belgrade, and it also comprises the working unit in
Ni$ and the Pristina working unit. The Working Unit in Novi
Sad developed into the Provincial institute for Nature Conser-
vation in 2010.
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protected hydrological and most other natural sites.
For this reason, the protection mostly remains formal
- just a “dead letter”. Many of the hydrological sites
are severely endangered or even lost those natural fea-
tures which made them valuable and conserved; many
natural resources no one has visited for decades, many
of them no longer exist. So today we have natural re-
sources such as waterfalls without water(,,water“fall
Ripaljka), drained lakes, ponds, swamps, oxbow lakes
(mass transformation in agriculture area), sources de-
stroyed by capturing and draining, mires damaged by
exploitation orurbanization (Pestersko polje, Vlasina,
Div¢ibare)and the like.

3. Each hydrological heritage site, which meets the
criteria by which it could be independent natural
resource, must be managed as a separate site, even
if it is located within a larger natural resource
Observing the Preliminary List of the Hydrolog-

ical Heritage Sites of Serbia (Gavrilovi¢, et al., 2008,
Simi¢, 2009), it is clear that they are chosen in such
a way that practically can be natural resources for
themselves. Disregarding whether it is the resourc-
es about, which are dotted areas, water reserves and
lakes, which are larger areas, or Lost rivers (Under-
ground streams), which are line sites, they are usu-
ally clearly individualized, of independent natu-
ral values. The greatest number of them is of small
dimensions, so that most among them are natural
monuments.

In the past two decades a practice has been in-
troduced and formalized in the nature conservation
when smaller natural resources that are found within
larger ones become their integral part and are no long-
er listed as independent natural resources in the ar-
chives (and database). In morphometric terms — such
phenomena are generally just registered, they are only
in passing mentioned in the protection studies, and
not particularly marked in the field. This practice has
led to the many valuable phenomena, geoheritage and
hydrological sites, be “lost and drowned” in the major
natural resources, especially if they have not been in-
troduced as separate sites in the system of protection.
Somewhat better is the state of monuments of nature
and a few reserves which had the “old” protection.

It is essential that all natural sites, in this case wa-
ter phenomena - hydrological heritage sites, which
are distinguished by such natural values that could be
monuments of nature, water reserves or other types
of protected areas, are separately marked and in some
way autonomous within the larger natural resource-
Thus, the specific values of larger natural resource
would be properly highlighted, and these individu-
al sites better promoted, and thus more popular and
accessible(Like Deguri¢cave—karst spring and Gradac

karst spring, within Landscape of outstanding fea-
tures “Gradac river gorge”).There is an obvious prac-
tical side of this model of protection, because, among
other things, possible cases could be avoided as if a
major natural resource loses its values due to which
it is protected, it automatically will lead to a loss of
protection of all other proclaimed or non-proclaimed
natural resources within its terms, even if they pre-
served their natural values.

For such “resources in the resource” special elabo-
rates on the protection would not be made, but within
the studies of the major natural resource they would
have an adequate space, where their natural values,
location, and other scientific importance would be
fully presented. In the field, they would be specially
marked and thus kept and protected in the archives
(Simi¢, 2009).

According to S. Belij (2008), the state of protect-
ed geoheritage sites of Serbia is not satisfactory one.
Monuments of nature that are located within the ma-
jor natural resources are not labeled, so they are un-
known to majority of people. Those protected 20, 30
or more years ago, with rare exceptions, have been ne-
glected and largely unsupervised. When it comes to
the management, supervision and labeling - the gen-
eral state of the natural resource, the situation is only
slightly better with monuments of nature — geoherit-
age sites, which are preserved in the last decade.

4. Lack of database on hydrological heritage sites

(non-uniformity of data)

So far there was no unified database of hydrological
heritage sites. Within a database of protected natural
resources, data on protected hydrological phenomena
can be singled out, but only those that are natural re-
sources for themselves. The problem of non-uniform-
ity of data is also present.

The unique database that combines the existing one
on the protected natural resources with the newly one
- hydrological heritage sites of Serbia can be a good ba-

sis for further activities in this area (Simié, 2009).

The future protection of hydrological phenomena
should be conducted in cooperation with the Work-
ing Group for Hydrological Heritage of the Nation-
al Council for Geoheritage of Serbia. A unique list of
sites must be created, as well as priority sites for pro-
tection and it should be insisted that, if possible, the
name of each site in the list is the name of the future
protected resource. This would also facilitate the work
of establishing a system of hydrological heritage of
Serbia.

These specific problems due to their cause, unfortu-
nately, are not limited to the protection of water phe-
nomena, but are significantly present in other seg-
ments of environmental protection in Serbia.
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The Perspective of Protection
of Water Phenomena -
Hydrological Heritage Sites of Serbia

Problems in the protection of water phenomena in
Serbia are numerous, so the question is what the per-
spective is.

As a guideline some thoughts of D. Coli¢ (1953) can
be used who, dealing with the essence of the concept
of natural rarity in nature conservation that is repre-
sented by the geoheritage site in the geodiversity, em-
phasized its twofold character: as a site of scientific re-
search — “because of which it cannot be allowed to be
destroyed,” and as tourist facility - “because of which
it must be kept and maintained in its original natu-
ral state.”

Circling this great observation of D. Coli¢, a pio-
neer in environmental protection in Serbia, which is
also applicable to the water phenomena, we have con-
cluded that there are three real directions in which ac-
tivities on the protection of any individual hydrologi-
cal heritage site can move:

1. Complete protection

It refers to extremely valuable and unique hydro-
logical heritage sites which should be fully preserved
in their current condition. Protection regime that
would be implemented on them would be of the first
degree, which includes strict protection with the pos-
sibility of scientific researches and controlled visit for
“educational, recreational and cultural purposes.”® A
small number of these sites is identified and clearly de-
fined in space and they would be protected in the clas-
sical way — most often as natural monuments. How-
ever, it is expected that most of the potential sites of
this group is an integral part of the intact or preserved
parts of Serbia, of high and complex natural values,
some of which already enjoy some forms of protec-
tion. The protection of such hydrological heritage sites
would be organized as part of strictly protected areas
- different types of strict and special reserves, parks
of nature, national parks, geoparks and other major
natural resources. It should be noted that in the selec-
tion of such most valuable hydrological phenomena,
an issue of universal criterion is of crucial importance,

¢ According to the Law on the nature conservation of Serbia (Of-

ficial Register of the Republic of Serbia, no. 36/09, 88/10 and
91/10), geoheritage is not included into the first degree pro-
tection regime. It unjustifiably refers exclusively to the living
world: “The protection regime of the first degree — strict pro-
tection, is carried out on the protected area or its part with the
original or slightly changed ecosystems of extraordinary scien-
tific or practical significance, by which the processes of natural
succession are enabled and preservation of habitats and com-
munities in the conditions of wilderness.”

Simi¢ Sava, Gavrilovi¢ Bojan,
Zivkovi¢ Nenad, Gavrilovi¢ Ljiljana

which still represents one of the outstanding issues of
the entire geoheritage.

Concrete examples of Hydrological Heritage Sites
that deserve complete protection/conservation should
be looked for among: Intermittent springs—the Ho-
moljska intermittentspring, the Bjeluska intermittent
spring; Waterfalls and cascades - waterfall under the
DonjeBukoravacko lake; waterfall Prskalo,Sopotnica
cascades, Staraplaninawaterfalls (Piljski, Cunguljski);
Lost rivers (Underground streams) -Lazar’s River—
Demizlok;glacial’s lakes of Sarplanina and Prokleti-
je (GornjeBukoravacko lake, Defska lakes, Jazinacka
lakes, Livadi¢ko lake, Sutmanska lakes, Peravitka
lakes, Travno lake, Crno lake); mires: Veliki beg,
Tihavoda (Sarplanina), mires on the edge of the
Dajicko and Ko$aninovolakes (mountain Golija), Cr-
venipotokon mountain Tara...

2. Protection with utilisation for the needs of tourism

The objective and perspective of protection of hy-
drological phenomena - hydrological heritage sites
cannot be just in their conservation — an absolute pro-
tection. If the natural value of a site justifies its protec-
tion, in the sense that it is not used as water resource,
we cannot and should not defend its importance as an
interesting phenomenon in nature. This opens a new
aspect to one of the objectives of the idea of geoherit-
age that, except the preservation, protection and pres-
entation of sites of inanimate nature, wants to bring
them closer to man, thus affirm them, and if it is pos-
sible to realize the profit. It is of course on tourism.
Tourism, as one of the objectives of idea of geoheritage,
is also one of the perspectives of hydrological heritage
of Serbia. Although in hydrology it is often seen in the
water management, tourism is a particular form of ex-
ploitation and utilisation of water sites as resources —
for the needs of man. The man here, as usual, appears
as a user, but not the user - simple exploiter of their
natural values, but the user - tourist, who visits them,
observes, investigates, meets and enjoys them.

D. Jovic¢i¢ and J. Brankov (2009) in the functional
classification of tourist attractions - the basic factor
which primarily causes the development of tourism in
a particular area, identified hydrological sites as sep-
arate species. Hydrological heritage sites are divided
according to the prevailing value they possess, so they
may be the subject of interest to different groups of
people: scientists, experts and students if the scientif-
ic value is dominant, children and students when it
comes to the educational value, “ordinary people” if
aesthetic values are expressive. Even if they are not a
central part of a tourist offer, geoheritage and hydro-
logical heritage sites can be very interesting parts of
larger tours. Through the idea of geoparks, which rep-
resent areas with exceptional wealth of geodiversity,
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Protection of Hydrological Heritage Sites
of Serbia — Problems and Perspectives

an attempt was made primarily to highlight the im-
portance of geodiversity sites both in science and na-
ture protection, but also to set them at the centre of
some aspects of tourist trends. Water reserves, which
would unite representative hydrological heritage sites
in certain areas, in perspective could be very interest-
ing for some complementary aspects of tourism, from
the scientific and educational to adventurous and ex-
treme (Simi¢, 2009).

The best examples that could illustrate idea of in-
tegrating conservation and tourism could be found
among Lakes - the Hydrological Heritage Sites that
are characterized by the most complex values: Be-
locrkvanskalakes, Vlasinskolake, Pali¢kolake, but
also among Ponds, swamps andoxbow lakes, that are
attractive to tourists for a very long period of time:
Bukinskirit, Zasavica, Obedskabara, Monostorski rit.

3. Protection with utilisation for the needs of water
management — water supply, irrigation, hydraulic
engineering, navigation and fish farming
This segment in the protection of waters and hy-

drological heritage is the most complex because it also

represents an ever-present problem and the inevita-
ble trend of development. It needs to answer the ques-
tion: How to preserve and protect, and again — in both
quantitative and qualitative terms, provide water for
nature and society, the most important substance on

Earth?

It is obvious that water is both as a resource and
in the theoretical and practical terms an integral part
of the hydrological heritage and with the preservation
and protection it makes a closed circle - the first can-
not and will not be without the latter, and vice versa.
For only when some water phenomenon becomes a re-
source only, without any idea and activity in order to
preserve its complex (natural) values, one can broadly
say that it ceases to be a hydrological heritage.

Inevitably, many of the hydrological heritage sites
partially or completely lose their natural values as
they become a natural resource. Taking into account
this fact, one of the main tasks of the hydrological her-
itage is to create preconditions for optimal preserva-
tion and protection of its sites and water in general
through activities primarily on forecasting and plan-
ning. We should not forget that the preservation and
protection of water phenomena - hydrological herit-
age sites as independently valuable parts of nature and
the basic components of natural system, are absolute-
ly important.

If for a moment we go back to the idea of water re-
serves, as identified and protected areas of outstand-
ing natural and hydro-geographical values, then it
seems that in their frameworks it is practically pos-
sible in the functional and any other sense to adjust

the zones of complete (absolute) protection, zones es-
tablished for certain forms of tourism and zones that
will mostly be used for water management purposes’.

The Gradac gorge, cut into the centre of the Valjevo
Mountains, near the town of Valjevo, today protected
“only” as a Landscape of outstanding features, could
be one of the first such areas in Serbia. The wealth of-
high quality waters - rivers, which have almost the en-
tire length of the Gradac in class I and springs (karst)
- Gradac(partially captured for water supplies of
Valjevo)and Deguri¢ springs are hydrological heritage
sites of Serbia, is completed by a variety of other seg-
ments of geodiversity - the presence of geomorpho-
logic and speleological heritage sites, which, togeth-
er with significant biological diversity (in ichthyologic,
ornithological, herpetological and botanical sense) is
a unique natural whole, ideal for this kind of complex
and functional protection.

Conclusion

Problems in the protection of water phenomena and
sites in Serbia result from wrong theoretical assump-
tions in the approach to this subject (hydrological her-
itage has recently been present and recognized in the
geoheritage), and reach the specific activities that are
not adequate. Many of these problems are common,
typical for the protection of nature and not confined
to certain groups of natural sites, such as hydrologi-
cal in this case or for certain segments of the environ-
ment. Such problems are improper attitude of man to-
wards the natural environment and its phenomena, or
a continued need of man for the use of nature as a re-
source, and water is in the centre. However, there are
problems related to hydrological heritage and protec-
tion of water phenomena in the professional sphere,
such as insufficient understanding of the value and
importance of water phenomena in the natural sys-
tem. Among other things, this is the consequence of
insufficient number of researchers who deal with this
issue and the lack of real institutional support (Work-
ing Group for Hydrological Heritage has still not been
officially recognized as part of the National Council
for the Geoheritage of Serbia).

Other problems are more related to the work of rel-
evant institutions, notably the Institute for Nature
Conservation of Serbia, that give insufficient atten-
tion to topic such as hydrological heritage. This is the
consequence of significant deficiencies in the work of
this institution: the absence of organized scientific re-
search, which is the foundation of every protection,

7 Mentioned zones would include individual water phenomena-

hydrological heritage sites, but also other natural sites or enti-
ties of both ‘animate’ and ‘inanimate’ world.
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and lack of professional supervision in the natural re-
sources and other valuable natural parts of Serbia. The
result is an extremely poor state of protection of few
protected hydrological and most other natural sites.

What is noticeable, and in no way encouraging is
that the specific problems in this area of the nature
conservation are the same, and perhaps more serious
than in the 1960s. This is evidenced by examples of ir-
rational exploitation, degradation and destruction of
representative water phenomena in Serbia in the mid-
dle of the last century, which have been current in the
same places today.

Protection of water phenomena in Serbia is restrict-
ed by serious problems and deficiencies in the work,
but on the other hand the way by which it should de-
velop is obvious. It is therefore of great importance
that this particular segment of nature conservation
and geodiversity has now been one of the main is-
sues and tasks of the newly formed field of hydrolo-
gy and geoheritage — hydrological heritage. Current
and future directions in the protection, preservation
and distribution of water phenomena in Serbia are:
complete protection, tourism and the use for the wa-
ter management purposes. It is the alignment of these
seemingly rather conflicting than complementary ac-
tivities (functions) that would be one of the major and
most serious tasks of hydrological heritage.

Hydrological heritage and protection of water phe-
nomena cannot and must not only be the subject of
interest of the individual, profession or science. It is
necessary that the entire social system in Serbia shows
interest and commitment to be a carrier of these activ-
ities through the institutions. If this does not happen,
then it is illusory to talk about any future work on its
hydrological heritage.
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