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Flow and transport in porous media with applications in agriculture, 
environment and energy are complex phenomena that encompass a wide 
range of disciplines. Understanding fl ow and contaminants transport 
processes in porous media is critical for the mitigation of their impacts, 
the development of e� ective remediation procedures, the exploitation 
and management of subsurface resources, and the protection of the 
environment and public health. To study the fate and transport of these 
contaminants in the vadose zone, we have investigated their mobility under 
di� erent hydrodynamic and biogeochemical conditions found in the natural 
environment. We have demonstrated the critical role that preferential fl ow 
(macropore fl ow and fi ngered fl ow); transient in water content and velocity; 
transient in solution chemistry, gas-water interfaces; solid interfaces; 
system heterogeneities; plants and microbes; and their interactions and 
feedback have in the fl ow, transport, and retention of contaminants in the 
vadose zone. 
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