
 

 
 

PACE 2021- Ataturk University, Engineering Faculty, Department of Civil Engineering, Erzurum, 25030, TURKEY  20-23 June 2021 
  1 

 
 

Keynote 20-23 June 2021 

Hydrogeophysics, Field Application Examples, and Laboratory 
Modeling Experimentations 

 

Ali Aydın*,1, Mohamed Salem Oudeıka2  
 
1Professor, Pamukkale University, Geophysical engineering Department, aydin@pau.edu.tr 
2Pamukkale University, Geological engineering Department, soudeika@yahoo.fr 
Corresponding Author E-mail: aaydin@pau.edu.tr  Corresponding Author ORCID: 0000-0001-8982-488X 

Keywords   Abstract 
Geophysical methods, 
Hydrogeophysics,  
Industrialization, 
Electromagnetic methods, 
Lithological information, 
Radargrames. 
 
 
 

 Geophysical methods have ultimately proved their efficiency in solving different 
engineering problems. They permitted the illustration of the subsurface using 
multidimensional imaging processes by revealing the variations of the physical properties 
of the subsurface environment. The hydrodynamic events present in the underground have 
been investigated since the first apparition of the Hydrogeophysics during the 1990s. During 
the arose of the application of the geophysical methods to reenforce and facilitate the 
hydrogeological results wealthy literature has grown presenting successful examples in 
different hydrogeological aspects. The increasing need for groundwater resulting from the 
growth of population and industrialization better understanding of the hydrogeological 
problems are of great importance. Industrialization is also presenting a threat not only on 
the groundwater reserve quantity but also on its quality by the heavy metals liberated to the 
environment. In this paper, methods as electrical, and electromagnetic methods are 
presented by illustrating concrete field and laboratory investigations. The results obtained 
by these methods are reinforced by lithological information collected from mechanical 
boreholes. Electrical resistivity tomography, and vertical electrical sounding methods have 
been widely used for the characterization of the hydrogeological aspect of the subsurface. 
Electrical resistivity methods relies on measuring the ground apparent resistivity by 
injecting an electrical current using exterior electrode and measuring the resulting electrical 
potential. In order to investigate the shallow layers of a given study area especially for the 
detection of karstic formation Ground Penetrating Radar is a useful tools having proved it’s 
efficiency in such studies. The radargrames are also useful in red forcing electrical data 
especially in absence of lithological information. As a quick and non expensive method the 
magnetic susceptibility methods can be used to detect the contamination degree of the 
topsoil of vulnerable catchment areas. This method relies on collecting soil samples to be 
magnetically evaluated in the laboratory, these information are then correlated with 
geochemical aspect of the study area. 

 


