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 The conductivity of porous media depends non-linearly on the pore water conductivity 

 This non-linearity can be modeled using a volume-averaging approach 

 The non-linear model explains a number of empirical models. 

 Comparison with numerical and experimental data is sucessful. 

 

Transport of water and ions in partially water-saturated 

porous media. Part 3. Electrical conductivity 

 
By André REVIL

1,2
, Abdellahi SOUEID AHMED

1,2
, and Stephan MATTHAI

3 

1
 Université Grenoble Alpes, CNRS,  IRD, IFSTTAR, ISTerre, 38000 Grenoble, France 

2
 Université Savoie Mont Blanc, ISTerre, 73000 Chambéry, France 

3
 University of Melbourne at Parkville, Dept. of Infrastructure Engineering, VIC3010, Australia 

 

 

Emails: andre.revil@univ-smb.fr; abdellahi.soueid-ahmed@univ-smb.fr; 

stephan.matthai@unimelb.edu.au 

 

 

 

Intended for publication in Advances in Water Resources 

 

Abstract. In hydrogeophysics, we need a reliable petrophysical model connecting (non-linearly) 

the conductivity of a porous material (like a soil) to the conductivity of the pore water and the 

water saturation. Classical models are too simplistic especially at low salinities. The convexity of 

the electrical conductivity of a porous material as a function of the pore water conductivity is due 

to both a textural effect and the dependence of the specific surface conductivity on salinity. The 

textural effect arises because of a change in the distribution of pore network conductances with 

salinity. From volume averaging arguments, it is possible to provide a general equation for the 
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