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Abstract
Understanding flow and transport processes in the natural environment and agroecosystems is critical for the sustainable exploitation and management of natural resources —soil, water, and forests, the development of effective remediation procedures, and the protection of the human and ecosystem health. This presentation will discuss several advances and applications in soil, water, energy and food systems related to: 1) Fate and transport of nanoparticles in soil-water-plant systems; 2) Fate and transport of the zoonotic pathogen – Cryptosporidium parvum – in soils; 3) Impacts of hydrological processes and biochemical compounds from plants and microbes on the fate and transport of uranium in the vadose zone; 4) Sustainable water resources management and enhanced management of karstic aquifers via recycling and reuse of wastewater by irrigation of agriculture and forestry lands; and 5) Effects of prescribed fire on soil properties and hydrological processes in forests of the Southeastern United States. 
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