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Der Karst
der Rax
und des
Schneeber-
ges liefert
hochwer-
tiges Quell-
wasser zur
Versorgung
Wiens.

The karstic
terrains of Rax
and Schnee-
berg supply
Vienna with
high-quality
spring water.

Karstforschung

Karst Research

1CC-WaterS2 bewahrt
die Wasserreserven

von ASTRID KUFFNER & CHRISTOF HAHN

Nach zwei *KATER?2-Projekten seilen sich Experten

nun wieder in Karsth'hlen ab, studieren W"lder

und nutzen moderne Technik, um die Wasser-

reserven in Zeiten des Klimawandels zu sichern.

as Wiener Trinkwasser
D stammt nur zu fInf Prozent
aus Grundw"ssern bzw. aus
dem Stadtgebiet. Der Rest wird
aus den Quellen eines 1.000 km ?
groden Schongebiets gef#rdert, an
dem die Bundesl|"nder Nieder#ster-
reich und Steiermark Anteil haben.
Rund ein Drittel der Fl'che ist im
Besitz der Bundeshauptstadt und
wird auch von ihr selbst bewirt-
schaftet. Im restlichen Schongebiet
gilt es, die Interessen der Trinkwas-
sergewinnung mit jenen anderer
Waldbesitzer, des Tourismus und
der Weidewirtschaft abzustimmen.
Schllssel flr die Versorgung
Wiens mit hochwertigem Quell-
wasser ist der Karst + eine Land-
schaftsform, die Wasser wie ein
steinerner Schwamm?@ speichert
und deren Schutz auch flIr die
Trinkwasserwirtschaft in anderen
Regionen Europas entscheidend
ist. Mit der systematischen und
fl'chendeckenden Erforschung der
Wiener Quellschutzgebiete auf Rax,

(.
*

Schneealm, Schneeberg und Hoch-
schwab wurde vor rund zwanzig
Jahren begonnen. Nach ihrer Teil-
nahme an den beiden EU-'KATER?-
Forschungsinitiativen ( Karst Water
Research Programme) haben die
Wiener Wasserwerke im Mai 2009
das Projekt Climate Change and Im-
pacts on Water S upply/ACC-WaterS?
gestartet. Das Forschungsprojekt
wird von 18 Partnern aus Bulgarien,
Griechenland, Kroatien, Rum"nien,
Serbien, Slowenien, Ungarn und
$sterreich mitgetragen und I"uft bis
April 2012. CC-WatersS ist unter dem
Dach des EU-Programms flr die
transnationale Zusammenarbeit in
Sldosteuropa (SEE TZA) angesiedelt
und wird aus Mitteln des Fonds fir
die Regionale Entwicklung (EFRE)
gef#rdert. Das Gesamtbudget betr'gt
rund 4,3 Mio. e.

Um die Wasserreserven auch in
Zeiten des Klimawandels sch!tzen
zu k#nnen, sind sowohl politische
Entscheidungstr'ger als auch die
WVUs selbst dazu aufgefordert,
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CC-\Waiers Prasaryas
Weigr Resaryes

After two KATER projects, experts are
back exploring karst caves, roaming
through forests and employing mo-
dern technologies in search of ways to
preserve our water reserves in times of
climate change

nly five percent of Vienna's drinking wa-
O ter comes from groundwater resources

or urban zones. The remainder is spring
water from a 1,000-km*large nature preserve
shared with the Austrian provinces of Lower
Austria and Styria. About one third of the area
is owned and managed by the Austrian capital.
In all other parts of the preserve, drinking water
abstraction needs to be attuned to the interests
of forest owners, tourism, and pasture farming.

Most of Vienna's high-quality spring water
is derived from karstic terrains. Karst is a rock
formation that soaks up water like a sponge; its
preservation is essential to drinking water ma-
nagement also in other European regions. The
systematic and thorough exploration of Vien-
na's spring water preserves + Rax, Schneealm,
Schneeberg and Hochschwab + took its start
some twenty years ago. After their participation
in the two EU KATER Karst Water Research
Programme) research initiatives, the Vienna
Waterworks launched another project in May
2009: Climate Change and Impacts on Water
Supply (CC-WaterS). This research project is
carried out in conjunction with 18 partners
from several European countries and lasts until
April 2012. CC-WaterS takes place under the
umbrella of the EU Southeast Europe Transna-
tional Cooperation Programme (SEE TCP) and
is funded by the Regional Development Fund
(ERDF). A budget of 4.3 million euros has been
earmarked for this project.

To protect water reserves also in times of cli-
mate change, political decision-makers and wa-
ter utilities are called upon to develop efficient
strategies. Only a transnational approach will
prove successful. Research expert Gerhard
Kuschnig from the Vienna Waterworks says:
4CC-WatersS offers public entities, water suppliers
and research institutions a platform for deve-
loping solutions for implementation at regional
or local level. CC-WaterS draws on historical
projects, uses current and past experiences and
seeks to comhine this information into an overall
picture and gather more detailed knowledge.

For the Austrian expert teams, this means in-
vestigating the countryside, browsing through li-
terature and utilising modern technologies. Josef
Jansa, for example, approaches his research topic
(karst) from a high-up perspective. He is profes-
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geeignete Strategien zu entwickeln.
Chancen auf Erfolg er#ffnet dabei
nur eine transnationale Vorgangs-
weise. Dazu Gerhard Kuschnig, der
Forschungsreferent der Wiener Was-
serwerke: m Projekt CC-WaterS
entwickeln #ffentliche K#rperschaf-
ten, WVUs und Forschungseinrich-
tungen L#sungen, die in der Folge
auf regionaler und lokaler Ebene
umgesetzt werden k#nnen. CC-Wa-
terS baut auf vorherigen Projekten
auf, nutzt Erkenntnisse eigener und
teils auch frlherer Arbeiten und
wird versuchen, diese zu einem Ge-
samtbild zu vereinen bzw. das Wis-
sen zu vertiefen.2

Einsatz von Satellitentechnik
und *Bodenpersonal?

FIr die #sterreichischen Exper-
tenteams bedeutet dies: Hinaus ins
Gel'nde, hinein in die Bibliothek
und den Griff zu modernen Techno-
logien. Josef Jansa n"hert sich
seinem  Forschungsobjekt, dem
Karst, beispielsweise von ganz weit
oben. Der Professor flr Photogram-
metrie und Fernerkundung an der
TU Wien wertet Luft- und Satelli-
tenbilder aus: *Wir bestimmen zu-
n"chst die Topographie: Wie sind
die Fl'chen im Einzugsgebiet ausge-
richtet, wie eben oder geneigt, wie
kahl oder bewachsen sind sie und
wo trifft, wann und wie lange, der
Sonnenschein auf?2 Voraussetzung
flr letztere Messung ist naturgem"Q
ein wolkenloser Himmel + wie er
Iber dem untersuchten Gebiet gar
nicht so oft vorkommt. Um aus
dem Orbit aufgenommene Schnee-
fl"chen von weillen Wolken ausein-
anderhalten zu k#nnen, wertet Jan-
sa auch die Infrarotdaten der Satel-
liten aus. Solche Bilder sind aber
kostspielig, weshalb sich der Experte
genau !berlegen muss, wann er ein
Bild 1schielien? I"sst. Die Daten der
Schneedecke bzw. -schmelze im
Quellschutzgebiet werden flIr die
Berechnung der verflgbaren Was-
sermenge aufbereitet. Dabei braucht
es Zeit, um Trends zu erkennen.
IWir eichen mindestens ein Jahr,
ein Jahr verbessern wir und dann
wird 365 Tage die Realit"t simu-
liert?, so der Experte. Zus"tzlich ist
!Bodenpersonal® unterwegs, um
die Schneedecke und die darin ge-
speicherten Wassermengen an Ort
und Stelle zu messen. Roland K#ck

sor for photogramme-
try and remote sensing
at the Vienna University
of Techology und analy-
ses aerial and satellite
imagery. At first we
identify the topographi-
cal features: how are
the zones in the
catchment area arran-
ged, are they flat or in-
clined, vegetated or un-
vegetated, and where,
when and how long are
they exposed to the
sun's rays,® he explains.
The latter measurement
ideally requires an un-
blemished sky + some-
thing rather hard to
find in the area under
investigation. To iden-
tify the images taken
from the orbit as either
snow-covered areas or

: white clouds, Jansa also

analyses the satellite in-
frared data. As such pic-
tures are expensive, the
expert needs to careful-
ly consider which ones
are worth taking. The
data from snow layers
or melting snow in the
spring water area is
processed to calculate
the amount of water
available.  Identifying
trends takes its time.
aWe spend at least
one year on gauging,
another year on refi-
ning, and the 365 days
that follow are taken up
by simulating real situa-
tions,® says the expert.
Ground staff additional-
ly carry out on-site
measurements of the
snow layer and the
amount of water it sto-
res. Roland Klck from
the Institute of Silvicul-
ture of the Vienna
University of Natural
Resources and Applied
Life Sciences (BOKU) is
a member of this weat-
her-defying team. The
results obtained during
ground measurement
flow into a forecast mo-
del developed by G'n-
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ter Blischl from the Institute of Hydraulic En-
gineering and Water Resources Management o
the Vienna University of Technology and hig
team. Together they draw up a real-time calcula-
tion of how much snow (= drinking water) falls,

stays on the ground, or melts away.

To effectively counter the impacts of climate
change, the Vienna Forest Agency, the Vienng
Waterworks and the forest experts Roland KlcK
and Eduard Hochbichler also engage in long
term forest planning. The vegetation cover plays
a crucial role in drinking water preservation: 2As
rain water needs to percolate through the soil
slowly, spring water preservation badly relies on
forests which are not primarily destined for tim-
ber production,® says Hochbichler. The key to
sturdy forests which are able to withstand heat,
storms and pest attacks is a healthy blend of dif
ferent ages and types. When logging crews cut
out timber, the trees are not simply felled. @We
first clear out the canopy to help the young trees
grow up; only then do we extricate older trees
with care.? Roland Klck is aware of the huge im-
portance of mountain pines for higher altitudes:
the low-growing pine trees begin to store snow
in early winter and so prevent the soil from get-
ting frozen; in spring the water is then gradually
released. 8Rock formations have not expanded
since the last mapping undertaken in 1926;
what has changed though is our knowledge of
how they came into being and our ability to
better differentiate them,® explains Gerhard
Mand! from the Geological Survey of Austria,
whose maps serve as a basis for further invest
gation of karstic terrains. Equipped with such
maps and aerial pictures, Lukas Plan from thd
Natural History Museum Vienna squeezes intq
nearly any crevice between Schneeberg ang
Hochschwab to describe the surface of the kars
plateau and estimate its vulnerability. The ex
pert uses this term to define how quickly not
only water but also adverse influences can ma
ke their way to the spring. Plan gives a simpl
explanation: #The larger and deeper a limesto-
ne dolina, the faster the pollutants are funneled
down from the surface into the karst caves.®
The geological maps serve as a planning tool
such as when pastureland with high faecal
loads are to be transferred.

In her diploma thesis, Christina Schartner in
vestigates the karst by means of old BOKU librar
folios, which shall help to identify trends. Bet-
ween 1961 and 1990, for example, the tempera-
ture in the karst region rose by 0.6 #C. Schartne
also compares four climate models of Europea
research institutes; these suggest that if only fe
anti-climate change measures are taken, tempe:
ratures are bound to further increase between
2071 and 2100. Since the central-continental
location of Austria leads to inaccuracies in th
climate models, Schartner suggests for the CC
WaterS project to compare the four models with
historical climate data starting around 1900.




