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Dynamic Processes in Capillary Fringes 
Guest editors: Josef Winter, Olaf Ippisch, and Hans-Jörg Vogel 

Capillary fringes are highly dynamic zones at the interface between water-saturated aquifer and vadose zone, 
where steep biogeochemical gradients and thus high bioactivities are expected. As a consequence, capillary fringes 
are expected to play a significant role in matter transport and matter turnover within the subsurface. The 
objective of this special issue is to highlight the physical, chemical and biological processes interacting within this 
highly reactive zone and leading to relevant macroscopic effects on matter fluxes.  

This special issue is initiated by the research group, Dynamic Capillary Fringes—A Multidisciplinary Approach 
(DyCap), funded by the German Research Foundation (DFG) for a total period of 6 years until 2013/2014. The 
main focus of this research group is to investigate transport phenomena and reactions in the capillary fringe 
between saturated groundwater and unsaturated soil. Water and oxygen transport, gas bubble entrapment, 
chemical and biological reactions as well as bacterial growth and attachment in the CF are research areas of soil 
physicists, hydrogeologists, chemists, microbiologists and mathematicians, using dynamic flow-through cells to 
simulate close-to-reality conditions. The experiments provide data for simulation of multiphase multi-
component flow in porous media, including particle, solutes, water and gas transport, phase exchange behavior 
and microbiological growth and attachment processes.  

The main body of papers published in this special issue will come from presentations given at an international 
workshop that will be held in Karslruhe (Germany), 24–25 Feb. 2014. This includes the contributions of the 5 
institutions collaborating within the research group DyCap. Beyond that, the special issue is open to 
contribution from the international scientific community. Particularly encouraged are new experimental 
approaches, both at lab and field scale, to explore the complex process interactions within capillary fringes along 
with new modeling concepts.  

Deadline for submission: June 30, 2014. 


