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Gabriel Rau gathers data about subsurface properties at a well. The findings enable 

sustainable use of groundwater resources. (Photo: Ian Acworth) 

Water is a vital resource for people and the environment. One of 

the most important sources is groundwater which is renewed 

from precipitation or surface water. Population growth as well as 

agriculture and industry strongly influence the quantity and 

quality of groundwater. To be able to investigate groundwater 

resources more easily, cost-effectively and comprehensively 

than in the past, researchers at Karlsruhe Institute of Technol-

ogy (KIT) have developed a new method with Australian col-

leagues which they are now unveiling in the Reviews of Geo-

physics journal. 

According to the German Environment Agency, more than 70 percent 

of drinking water originates from groundwater in Germany alone. Pro-

duction is increasing so rapidly across the world that groundwater lev-

els are falling, quality is deteriorating and whole cities are facing 

groundwater-related subsidence. Therefore, it is important to explore 

subsurface properties for managing resources more sustainably.   

Simple, Accurate and Inexpensive: A New Method For 

Exploring Groundwater 

Engineering Geologists at KIT Develop a New Process with Australian Researchers to Quantify 

the State/Level of Groundwater and Subsurface 
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“Current testing methods require active pumping of water from a spe-

cially designed water extraction well while observing the water level 

in other wells in the vicinity,” says Dr. Gabriel Rau from the Institute 

of Applied Geosciences (AGW) at KIT. To do this, two or three people 

would need to set up a pump test and supervise measurements for 

an extended period of time. This method is very expensive, can last 

anywhere from a few hours to several months depending on the sub-

surface properties, and the result is only valid for the tested location. 

“Underground aquifers vary greatly in space, and it is much too ex-

pensive and intrusive to build extraction wells everywhere.” 

Together with the University of New South Wales (UNSW) in Sydney 

and the Deakin University in Melbourne, KIT has now developed a 

new method which evaluates information about tidal effects on 

groundwater levels. Similar to tides in the ocean, the groundwater 

level is affected by tidal forces, with the change in gravitation squeez-

ing the porous rocks in the subsurface and causing measurable pres-

sure changes. In addition, there are atmospheric tides which cyclically 

change subsurface pressure. “We can measure this change at low 

cost and using less complex procedures and fewer personnel to 

quantify subsurface properties,” says Rau. Engineers require no spe-

cial extraction wells for this but can place an automated water pres-

sure data logger at a conventional groundwater measuring point. The 

pressure sensor then measures the groundwater level regularly for at 

least a month. Using the measurements, researchers can calculate 

the physical properties of the subsurface such as porosity, hydraulic 

conductivity and compressibility and translate the findings into the 

sustainable use of groundwater resources. “Since it is much cheaper 

to drill monitoring boreholes than to create entire wells, we can carry 

out measurements in more locations, significantly increasing the num-

ber and coverage of the subsurface properties calculated,” says Rau. 

The researchers have studied and summarized international studies 

and articles from various disciplines for their method: “We have seen 

that the recent advances in groundwater research show potential for 

much cheaper long-term groundwater studies,” says Timothy McMil-

lan from the Connected Waters Initiative Research Center at UNSW 

Sydney. “In our method we use a combination of engineering, science 

and maths, and the impact of tides on groundwater to calculate the 

subsurface properties.” These findings can also contribute to predict-

ing spatial and temporal fluctuations of the climate system and its im-

pact on groundwater resources. “We are facing enormous challenges 

in the future. Our method makes it easier to investigate subsurface 

resources and therefore to manage them more sustainably,” says 

Rau.  
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Press release from the University of New South Wales:  

https://newsroom.unsw.edu.au/news/science-tech/low-cost-way-ex-

plore-groundwater-resources-could-be-game-changer  

Specialist article:  

https://agupubs.onlineli-

brary.wiley.com/doi/abs/10.1029/2018RG000630  

 

More information on the KIT Climate and Environment Center: 

http://www.klima-umwelt.kit.edu  

 

Being „The Research University in the Helmholtz-Association“, 

KIT creates and imparts knowledge for the society and the         

environment. It is the objective to make significant contributions 

to the global challenges in the fields of energy, mobility and       

information. For this, about 9,300 employees cooperate in a 

broad range of disciplines in natural sciences, engineering         

sciences, economics, and the humanities and social sciences. 

KIT prepares its 25,100 students for responsible tasks in society, 

industry, and science by offering research-based study                

programs. Innovation efforts at KIT build a bridge between        

important scientific findings and their application for the benefit 

of society, economic prosperity, and the preservation of our           

natural basis of life. 

 

This press release is available on the internet at: 

www.sek.kit.edu/presse.php 

The photo of print quality can be downloaded at www.kit.edu or re-

quested by mail to presse@kit.edu or phone +49 721 608-21105. The 

photo may be used exclusively in the context given above.  

 

This year KIT remembers its milestones and long tradition in re-

search, teaching and innovation with its anniversary logo. On Octo-

ber 1, 2009, KIT was created from the merger of its two predecessors: 

in 1825, the polytechnic school which later became the University of 

Karlsruhe (TH) was founded, and in 1956 the Kernreaktor Bau- und 

Betriebsgesellschaft mbH which later became Forschungszentrum 

Karlsruhe GmbH was founded. 
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