details and publicly available outputs can be found on the
project webpage https://www.interreg-danube.eu/ap-
proved-projects/measures.
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Abstract:

The Lake Neusiedl area near Vienna (Austria) has been
of scientific interest for a long time. Based on the number
of publications, research activity on terrestrial and aquatic
ecosystems increased from 1960-1990 and declined there-
after. More interesting is the long-term change in research
topics, which reflects the state of science and the impact
of human activities, such as agriculture and tourism, on the
one hand, and the growing awareness of wetland conser-
vation on the other. During an early epoch, at the time of the
last drying up of the lake (1865-1868), faunistic and floristic
lists of species around Lake Neusiedl and its soda pans
were common. The research focus shifted from 1930-1959

Figure 1. Soda pan, National Park, 2015 (photo: Katrin Teubner)

to biocoenological studies of flora and fauna, from 1960-
1989 to species conservation issues and from 1990-2020
to themes of habitat conservation. From 2008 onwards, the
research emphasis lies on ecosystem services and on the
overwhelming impact of global warming.

Results and Discussion: Ecological research
perspectives from 1860 to 2020:

The steppe lake Neusied! is surrounded by soda pans
(‘Salzlacken’, fig. 7,2) and builds up a wetland impacted
by remarkable water level fluctuations (Dinka et al., 2004).
Its location near Vienna, the capital of Austria, has already
attracted much attention, at least for scientific investigations
during two centuries until now. A compilation of plant species
from botanical surveys by more than 30 botanists for the
Neusiedler See area was published as a species list (page
470 ff ‘Pflanzen-Aufzéhlung’, of about 950 plant species) by
Szontagh (1864). This publication, however, goes beyond a
botanical work and describes the geology and the salt com-
position of soils of the soda lake area, and thus documents
a high level of interest at early times. It was published when
the shallow Lake Neusiedl began to dry up. The last com-
plete desiccation of the lake, which had no outflow at all that
time, occurred from 1865 to 1868 (Herzig 2014, Tolotti et al.
2021). In the following the Hansdg- or Einser-Channel was
built between 1909 and 1911, connecting the lake to the
Danube River. It was aimed to drain the water body for using
the lake area for agriculture, which however has never been
achieved. Today the lock in the channel is used to regulate
the water level of the lake, to ensure mainly that water lev-
el will satisfy tourism activities such as e.g., boating and
swimming.

The number of publications shown in figure 3 includes
articles in journals, books, university theses and published
scientific reports in the Neusiedler See area and refers to
the literature database ‘Literature Vogelwarte 2’ (Lazowski
2020, available at: http://biologische-station.bgld.gv.at/
portfolio/interreg-projekt-vogelwarte-ii-2016-bis-2021/)
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created within the project INTERREG ‘Vogelwarte Madar-
varta 2’. This database contains in total 1300 entries. The
publication activity has gradually increased since 1930 and
reached its highest number of 327 publications from 1980
to 1989, followed by the subsequent decade, 1990-1999,
with a total of 269 publications. Afterwards, the number of
publications per decade steadily decreased. The bar chart
about the number of publications in figure 3, however, does
not provide any information about the scope of the extent
of published work and, therefore, the interpretation of the
publication activity per decade should be here considered
with caution. More important seems here to consider the
evolution of research topics over the long period of time
for the soda lake Neusiedl and its associated Pannonian
wetland area.

From 1930 to 1960, a number of animals and plants
were systematically surveyed, as e.g., species of mammals,
birds, fishes, amphibians, arthropods, arachnids, insects
and molluscs as well as fungi, cryptogam flora and high-
er plants. Biocoenological studies of flora and fauna, as
e.g., shown by Franz et al. (1937), became more common at
that time. Apart from providing floristic and faunistic maps,
the interpretation of the occurrence of terrestrial organisms
started focussing more on the ecological context of their
habitats. An outline of research advance at that period from
geology, terrestrial fauna and flora including the reed belt
and short reports about phyto- and zooplankton of Lake
Neusiedl and some soda pans was published in a multi-
author compilation entitled ‘Landschaft Neusiedlersee
(Lake Neusied! landscape)’ by Sauerzopf as editor (1959).
The construction of a biological station, first a furnished
boathouse (wooden construction on stilts) in the reed
belt (1950, near Neusiedl am See) and later as a larger
research institute on land (1960, near llimitz), underpinned
the importance of research interest in this unique wetland
area (fig. 3). The situation of the late 50ies is described by
Sauerzopf (1961) with an insightful article about the con-
temporary landscape situation under the pressure of urban
development, entitled ‘Neusiedlerseeraum — Erhaltung oder
Gestaltung, Problematik der GroBlandschaft’ (Lake Neusied!
Area — protection or designed landscape contracting, fac-
ing a large sized landscape region). He described in detail
the conflict of interest of the attempt to protect nature on
one hand and of the rural adjustment due to large local in-
terests for intensifying agriculture and tourism development
on the other. According to a long-term assessment of the
ecological vulnerability of the shallow steppe Lake Neusiedl
by Tolotti et al. (2021), the late 50ies and following decade
till 1970 are marked by excessive nutrient enrichment due
to human activities (cultural eutrophication) as responded by
algal and cyanobacterial blooms.

For the period 1960 till 1989, the focus of scientific
studies was about increasingly endangered wetland species
and thus the need for species conservation measures
(nature conservation). Furthermore, wetland observations
called for spatial landscape planning to control and modify

Figure 2. Soda pan, 2019. Trend of much earlier dry out in summer,
than years before (photo: Katrin Teubner)

risks by eutrophication, pollution and urbanisation. Apart
from this, new methods as e.g., by airborne optical imaging
for ecological habitat monitoring (lake bottom and the reed
belt of Lake Neusiedl see Csaplovics 1989, and also later
publications as e.g., Csaplovics and Nemeth 2014) but
also advances in limnology about deterioration of eco-
systems by eutrophication (e.g., Loffler 1979) increasingly
attracted research interest. As a result, a culminating num-
ber of publications in local and international journals was
achieved in the 80ies as mentioned before. In view of this
broad knowledge increase, the late 80ies became marked
by establishing the National Park ‘Neusiedlersee-Seewinkel/
Ferto-Hansag Nemzeti Park’, which was agreed upon in a
bilateral cooperation and finally appointed for Hungary in
1991 and afterwards for Austria in 1993 for each wetland
territory respectively (fig. 3). According to Borsdorf and
Lange (2005a), this was the 5th category to protect Neu-
siedler See area from 1932 onwards (among others e.g.,
the nomination of Lake Neusiedl and the lakes in Seewinkel
as a Ramsar site in 1982), followed by the designation as
a Natura 2000 area (year 2000), as cross-border cultural
landscape Fertd/Lake Neusiedl of UNESCO World Heritage
Site (in year 2001) and ‘Neusiedler See-Leithagebirge
Nature Park’ (in year 2005).

According to priority settings on the biosphere reserve
of the Pannonian soda lake Neusiedl wetland, understood
as an integration of diverse conservation categories (Bors-
dorf and Lange 2005b), also the topics of publications about
species were beyond simple surveying but focused on hab-
itat conservation, habitat availability and landscape-scale
conservation from 1990 to 2020. In particular, endangered
species were of research interest during this study period as
for example of birds (Dvorak et al. 2017) and fishes (Wolfram
and Mikschi 2003), but also for selected taxa (e.g., gastro-
pod species Vertigo angustior by Schrattenecker-Travnitzky
and Zechmeister 2020). Furthermore, surveys of the eco-
logical habitat status and conservation concepts in parti-
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cular for the soda pans and related issues became relevant
(Krachler et al. 2012). From 2008 onwards, research and
nature protection activities were stimulated by biodiversity
and ecosystem service studies in view of a sustained de-
velopment of the Lake Neusied! area (see ‘Man & Biosphere’
in Wrbka et al. 2012). The application of advanced limno-
logical methods to quantify the degradation of Lake Neusied|
points in the same direction of preserving the ecosystem
services underlying human well-being (e.g., Kirschner et
al. 2008, Duleba et al. 2021). In recent decades it became
evident, that habitat changes due to urban development
are increasingly superimposed by global warming impact
forcing a water level decline in the wetland area (fig.2),
concerning the habitats of Lake Neusiedl and soda pans
(Dokulil and Herzig 2009, Eitzinger et al. 2009, Weyhen-
meyer et al. 2019, Tolotti et al. 2021, Zimmermann-Timm
and Teubner 2021). Thus, high-resolution measurements of
water bodies, i.e., Lake Neusiedl and soda pans, by recently
installed on-line sensors during the project INTERREG Vogel-
warte Madarvarta 2 are most relevant for climate research
and thus contribute to track habitat change (Teubner and
Lazowski 2020) in addition to monthly ecological monitoring
or surveys in the wetland ecosystem. Since 2001, the bio-
sphere Lake Neusiedl and Seewinkel has been designated
as a platform for long-term ecological research, being part
of data networks of Long-Term Socio-Ecological Research
(LTSER, https://www.lter-austria.at/Itser-plattform-neusiedler-
see-seewinkel/) and of Dynamic Ecological Information
Management System - Site and Dataset Registry (DEIMS-
SDR,  https://deims.org/1230b149-9bab-4ab8-86¢9-cf-
93120f8ae?2).
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