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The AI derives detailed information on soil properties, such as vegetation cover, in wa-

ter-shortage regions from aerial photos and satellite images. (Source: measurement 

campaign video, www.youtube.com/watch?v=RfaP5d6_1QQ (in German)) 

Water is one the most vital resources for humans, may it be in 

the form of drinking water or for irrigation in agriculture. In some 

regions that are facing water shortage problems today already, 

water supply is seriously threatened by climate change. At the 

same time, global water consumption is increasing. For devel-

oping and implementing drinking water concepts for cities in wa-

ter-shortage regions, it is essential to have precise information 

on soils in river catchment areas. So far, this has been difficult 

in rough terrain in particular. Researchers of Karlsruhe Institute 

of Technology (KIT) are now working on an AI-based method to 

obtain reliable information on soil properties from aerial photos 

and satellite images.  

“Some soil characteristics already are obtained with conventional im-

age analysis methods. Parameters, such as soil moisture and soil 

type, however, can be determined by expensive sampling only,” says 

Felix Riese of KIT’s Institute of Photogrammetry and Remote Sensing 
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campaign: 
www.youtube.com/watch?v=RfaP5 
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From the Satellite Image to the Drinking Water       

Concept 

Researchers Train an AI to Determine Soil Properties from Aerial Photos for the Setup of       

Drinking Water Concepts for Cities  
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(IPS). In rough terrain, this is difficult or even impossible. This is the 

point of departure of the physicist’s research project: “We are working 

on an artificial intelligence that determines information on soil mois-

ture, vegetation type, or soil composition from satellite images and 

aerial photos only. These relationships often are so complex that they 

cannot be described by a conventional algorithm. Our AI captures and 

interconnects these characteristics automatically.” 

During a joint campaign with KIT’s Institute of Water and River Basin 

Management, which was coordinated by Riese, KIT researchers col-

lected soil samples in Peru. In addition, they scanned the whole study 

area with a special camera fixed to a hexacopter. It records images 

in the hyperspectral range. The information obtained from such im-

ages exceeds the information provided by normal cameras by a factor 

of one hundred. “With these data, we train the AI until its evaluations 

of aerial photos are in agreement with the values measured by us.”  

To use the method outside of the test region in Peru, Riese and his 

colleagues input data from other areas that are drier or have another 

vegetation. “When the AI is trained well, troublesome and expensive 

measurement campaigns in the regions are no longer required to ob-

tain exact information on the state of the groundwater,” Riese says. 

The project goal is that a single satellite image will be sufficient. In 

future, such evaluation results might be used for the quicker and less 

expensive implementation of drinking water concepts in cities.  

TRUST: Sustainable, Fair, and Ecologically Compatible Drinking 

Water Supply 

Felix Riese’s research is part of the TRUST project, the contributions 

by KIT are coordinated by Sina Keller. Within this project, experts of 

various institutions and disciplines cooperate to develop novel, sus-

tainable water supply and wastewater management concepts as well 

as integrated planning tools above all for drinking water supply. The 

water catchment area of the region of Lima/Peru is used as an exam-

ple. The TRUST partners are Stuttgart University (coordination), KIT, 

the Water Technology Center, Disy Informationssysteme GmbH, de-

con International GmbH, Ingenieurbüro Pabsch & Partner, and Inge-

nieurgesellschaft mbH. The project is funded by the Federal Ministry 

of Education and Research (BMBF).  

 

More about the KIT Climate and Environment Center: 

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

In Peru, the researchers did not only col-
lect soil samples, they also scanned the 
project region with a special camera fixed 
to a hexacopter. (Source: Measurement 
campaign video (in German): 
www.youtube.com/watch?v=RfaP5d6_1Q
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Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. 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 dis-

ciplines 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 

http://www.sek.kit.edu/english/press_office.php. 

The photos in the best quality available to us may be downloaded 

under www.kit.edu or requested by mail to presse@kit.edu or phone 

+49 721 608-21105. The photos may be used in the context given 

above exclusively. 

This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 

 

http://www.sek.kit.edu/english/press_office.php
http://www.kit.edu/
mailto:presse@kit.edu

