Besides of flood retention effects, natural surface
 aters and floodplains have positive synergy effects on the
w
surrounding ecosystems as new wetland habitats can be
created through improved river-floodplain interaction.
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The vegetation of water bodies in the floodplain of the Danube
in Serbia – comparative analysis and assessment of water quality
using existing evaluation methods

Evaluation of Serbian backwaters using
aquatic macrophytes

2013). Impacts such as structural impoverishment or the
discharge of toxic substances also have far-reaching consequences for lakes and rivers (Schneider 2004). In order
to implement targeted measures for the improvement
of water quality a regular assessment of the status of a
body of water is necessary (Stelzer 2003). The bioindication is a simple way to determine the nutrient content
of a waterbody as far as possible without using chemical
and physical measurements. With aquatic plants in particular, changes in the nutrient balance can be derived
from growth behavior and species composition (Laketić et
al. 2013). Over the past few years, many indices for the
evaluation of rivers and lakes using aquatic macrophytes
have been developed, ranging from a simple description
of macrophyte distribution to a complete ecological eva
luation of the water (Schneider 2004).

Eutrophication is one of the main problems maintaining
good water quality in open waters today (Laketić et al.

Within Serbia, which is traversed by the Danube for a
length of 588 km (Takić et al. 2012), the Danube has a

Johanna Weidendorfer: Student of BSc Geography, Catholic University
of Eichstätt-Ingolstadt, Germany, e-mail: johanna.weidendorfer@gmx.de

Rather by chance I got the opportunity to participate in a
research project between six universities from Serbia, Croatia
and the Czech Republic. During the site surveys in July 2019
data on species communities occurring in 17 backwaters
along the Danube were collected (fig. 1 and 2). Using the
metacommunity concept influences such as environmental
parameters or inter-species competition on the occurrence of
individual species should be explored (see Árva et al. 2017;
Alahuhta & Heino 2013). A subtask included the recording of
macrophytes, about which I could write my bachelor thesis.
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Figure 1: A part of the research team while collecting the data of one of the evaluated back-waters. Own photograph

water quality level of III. The most important causes of this
low class are urban agglomerations and industries that are
concentrated along the Danube (Milanović et al. 2010).
Because the water quality of a river also inevitably affects
the adjacent floodplain areas and the backwaters in them,
monitoring for these areas is also necessary. However,
especially for the assessment of backwaters, which are
smaller than lakes and subject to the natural dynamics of
the floodplain during floods, there are no adequate assessment systems (Lüderitz & Remy 2009).
As part of my bachelor thesis, mapped macrophyte
stocks in Serbian oxbows were assessed using various
existing indices. One was the water quality class according
to the WFD, despite the fact that Serbia is currently not part
of the EU, calculated using two different methods referring
to Schaumburg et al. (2011) and Stelzer (2003). A second
method was the Lake Macrophyte Nutrient Index adapted
for Serbia to assess the water status of lakes referring to
Laketic et al. (2013). Since several bioindication methods
were used, which were not developed in or for Serbia, the
aim was to check whether good results can be achieved by
transferring them to this region, which method is best and
whether improvements need to be made.
The 17 bodies of water investigated as part of this
research work are located within floodplain landscapes
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along the Danube in the northern Serbian province of
Vojvodina near Novi Sad and extend over the river kilometers
km 1,400 to km 1,250 (Ramsar Convention 2012, 2007).
The sampled backwaters are with three exceptions within
the Nature Reserves ‘Koviljsko-Petrovaradinski Rit’, ‘Gornje
Podunavlje’, ‘Begečka Jama’ and ‘Karadjordjevo’.
Comparison of the different indication methods
On the basis of the three indices used to determine just
the nutrient load, it was not possible to clearly differentiate
between the study sites. A more precise assessment was only
possible when the recorded water parameters, the mapped
hydromorphological parameters and the properties of the specific macrophytes were taken into account. When calculating
the water quality class – with the method of Schaumburg et al.
(2011) as well as the somewhat different calculation method
according to Stelzer (2003) – the assessments of some water
bodies are to be regarded as not certain, since the proportion
of the species not taken into account there exceeds 25 %.
While this is primarily due to the missing assessment of the
behavior of Azolla filiculoides in the calculation according to
the PHYLIB method, the species table in Stelzer (2003) lacks
the necessary scope to be able to transfer the calculation
safely to another data set. Only 54 species are listed here,
of which 18 were mapped in the course of this work. Without
Page 17

considering the helophytes excluded from the analysis, data
on 12 species is missing, which is 2/3 of the data set.
In a large-scale comparison of several indices to assess
the condition of lakes and rivers in Europe, Schneider (2007)
concluded that the greatest differences between the results
lie in the assessed species composition instead of the index
values themselves. When an index is used in a country other
than that of its origin, important local indicators may be
neglected, which may result in an insufficient proportion of
indicative species. It is therefore recommended to adapt the
list of indicator types to local conditions (Schneider 2007).
When calculating the water quality, it should also be
noted that the used indices have only been developed
for lakes with a size of 0.5 km² or more (Schaumburg et
al. 2011; Stelzer 2003). In the course of the WFD, the existing procedures are not mature enough for the assessment of oxbows (Lüderitz & Remy 2009). Apart from that
Serbia is currently not an EU member state, which is why
the provisions of the WFD does not apply to this country.
The implementation methods are also not adapted to this
region and can potentially lead to sources of error. But since
Serbia is surrounded by other EU countries, to which these
requirements should also apply, the question is whether
there are such large deviations that an application would

have to be questioned. Instead of making a distinction based
on purely political criteria, Serbia should be considered as
part of a united Europe. In order to prepare for a possible
membership in the EU, it is essential for Serbia to meet the
necessary standards with regard to the WFD before they
become mandatory (Takić et al. 2012).
In the overall picture, none of the indices used can
be seen as sufficient to reproduce the actual condition
of a backwater in Serbia accurately using a single calcu
lation. Only a combination of all of them allows a good
assessment. It is therefore necessary to adapt the survey
methods for macrophytes and environmental variables on a
Europe-wide scale and to extend the results of the various
indices to include environmental parameters (Penning et al.
2008). And also with regard to the limited procedures for
a macrophyte-based assessment of backwaters, a further
adaptation of the existing bioindications to all types of water
is a high priority.
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Figure 2: One of the evaluated backwaters within the ‘Koviljsko-Petrovaradinski Rit ’ Nature Reserve with good water quality. Own photograph
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News and Notes

A new book dedicated to Alpine rivers
Thundering waterfalls, mysterious gorges, raging rapids,
wide floodplains: The landscapes of the Alps are essentially
shaped by flowing waters. Societal development in the Alpine region is closely linked to the rivers and their human
uses. ’Rivers of the Alps’ offers for the first time a comprehensive documentation of the importance of the Alpine
rivers from numerous professional perspectives. From geology, water balance and morphology to flora and fauna,
to mythology and artistic reflection, the book describes the
origin and function of rivers, as well as their ecological, social and economic significance in history and the present.
The extent and consequences of human use are taken
into account, as well as the need for coordination between
protection and use interests. Portraits of more than fifty rivers provide a pan-Alpine overview, present the respective
characteristics and invite visitors to visit the unique river
landscapes of the Alps.
Susanna Muhar, Andreas Muhar, Gregory Egger, Dominik Siegrist (Eds.,
2019): Rivers of the Alps - Diversity in Nature and Culture. Haupt Verlag
Bern. 512 pages, hardcover
ISBN: 978-3-258-08114-4
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