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Introduction 

Human 
Impact!!! 



Porous Groundwater 
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Winnerfall, Golling; Foto: M. Kralik 

Schiffenen Sandsteine, Schweiz Foto: R. Kozel 

100% Groundwater 
50% : 50% Drinking water supply 

Springwater 
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Hydrological on-line Data (ehyd): 
L/s – °C – EC (µS/cm, 25°C) 
Every 15 min. › daily mean 
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18 Rettenbach S. Foto Hydrographischer Dienst 

Ehyd - data  
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Ehyd - data  
 From approx. 80  

40 long-term springs 
(1993-2013)with 
unimpacted recharge 
area selected 
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36 Lehnbach S. 
29 Friedlbrunn S. 

7 Wasseralm S. 

Winnerfall, Golling; Foto: M. Kralik 
30 Schreiender  

Brunnen 
37 Goldbach S. 
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Water quality data (GZÜV): 
°C,EC,pH,O2 

Ca,Mg,Na,K,H2O3,SO4,Cl,NO3 
4x / year 

 



12 

Dept. Env. Geosciences, Univ. Vienna  martin.kralik@univie.ac.at 



Austrian Network of 
Isotopes in Precipitation, 

Surfacewater and 
Groundwater 

„Input“ 

Dept. Env. Geosciences, Univ. Vienna  martin.kralik@univie.ac.at 



Dept. Env. Geosciences, Univ. Vienna  

martin.kralik@univie.ac.at 

? 

GW
? 
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Groening et al. 
2012 

Brielmann 2015 

ANIP: Austrian Network of Isotopes 
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Trends: 
More than 235,000 on-line measurements 

and 11,500 chemical analyses of 40 
springs with natural recharge areas were 

evaluated for trends (1993 – 2013) 
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Results: 
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4 Fischa-Dagnitz:  0.40 °C (3.7 %)

2 Brunnader:  -0.24 °C (-2.2%)

29 Friedlbrunn: 0.29 ° C (3.6%)

32 Katzensteig: 0.25° (2.2%)

33 Stubbach: 0.01 °C (0.2 %)

27 Ochsenbrunn: 0.18 °C (3.2%)

16 Waldbach: 0.04 °C (0.9%)

35 Schwarzbach-Moos S.: 0.17 °C (4.5%)

26 Gossenbach S.: 0.44°C (13.8%)

29 (74%) of the 
selected 40 springs 
show a significant 
increase in water 
temperature with a 
mean of 0.34 °C (0.06 
– 1.03) during 20 
years (1993 – 2013) 
› 0.17 °C per decade 
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M. Kralik 2019 

 Trends: Water temperature 
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 Air-Temp. – δ18O Precipitation 
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 Trends: δ18O Rivers - Lakes 

y = 0.00009x - 12.76953
R² = 0.73200
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Mean increase: 0.59°C 

Mean increase: 0.29 ‰ δ18O 

 › 0.30°C per decade 

δ18O increase→ Global Warming? 

(1993-2013) 

(1993-2013) 
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%: EC – Temp. increase 
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y = -458.82x - 4197.1
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Conclusions: 
 
• More than 235,000 on-line measurements (ehyd) and 11,500 

chemical analyses (GZÜV) of 40 springs with natural recharge 
areas were evaluated for trends (1993 – 2013) 

• 29 (74%) of the selected springs show a significant increase in 
water temperature with a mean of 0.34 °C (0.06 – 1.03). This 
means a decadial temperature increase of 0.17 °C / 10 years. 

•  34 (77%) Meteorological stations and surface waters close to 
the recharge areas show a nearly dobble mean temperature 
increase of 0.59 °C (0.13-1.19) over the the same time range 

•  The electric conductivity (EC) linearly increased in 21 (55%) of 
the investigated springs at about 4%.  

• In 23 (72%) springs the content of dissolved oxygen decreased 
over these 20 years at about 9%.  
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Conclusion 1: 

 martin.kralik@univie.ac.at    

 
Lake Constance, M. Kralik 2009 

 
ANIP – Austrian Network of Isotopes in Precipitation (2019):  

SEhyd – Hydrographische Daten (2019): Bundesministerium für Nachhaltigkeit 
und Tourismus;  

Gewässerzustandsüberwachungsverordnung (GZÜV; BGBl. II Nr. 479/2006 
i.d.g.F. 

 

http://www.umweltbundesamt.at/umweltschutz/wasser/grundwasser/pg/gw-alter/
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