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Basic Issues:


Most discussions of energy supply and demand (and all current activities in the USGS) focus on energy for “external” needs (fossil and geothermal energy for transportation, industry, and residential needs).  However, humans (and all other life forms) need an “internal” energy supply, the food necessary to sustain life.  Current interest in biomass as a fuel source for external energy (for example, corn-based ethanol for transportation fuel in the US) highlights the potential competition between food-based agriculture and fuel-based agriculture that is demonstrated by the current, historically high price for corn as the ethanol and food industries compete for supply.  Expansion of industrial agriculture to meet both the internal and external energy needs of globally increasing human population and rising standards of living in developing countries will increase demand for arable land, water, fuel, fertilizer, and pesticides.  New geoscience perspectives on the availability of earth resources (soil, water, fertilizer), impact of expanded agriculture (soil degradation, sediment load, contamination of surface and groundwater supplies), impact of expanded combustion of biomass for energy (particulates, HAPs, ash disposal) and the energy necessary for industrial agriculture (on the order of 10 calories of fossil energy are needed to produce 1 calorie of food in the US) are needed to provide a sound basis for policy discussions of “sustainability”. 

Basic problem:


“Energy” studies (and other resource and ecosystem studies) in USGS are too narrow to address sustainability issues.  

Role of Geologic Discipline:


Materials flow concepts used by the Minerals Information Team, particularly those that incorporate concepts of industrial ecology, can provide the basis for study of “energy flow”.  Fossil energy resource availability in needed from the Energy Resources Program.  These concepts must be integrated with concepts of energy flow in ecosystems (see below).  There are human health issues related to byproducts and wastes from both forms of industrial agriculture.

Role of Water Resources Discipline:


Expertise in regional and global hydrologic cycles and the impact of agricultural practices on sediment and contaminant load in surface water and groundwater is needed.

Role of Biological Resource Discipline:


Basic concepts of energy flow in ecosystems (yes, there is such a sub-discipline in ecosystem science) provide the foundation for studies of energy flow in the human ecosystem. 

Role of Geographic Discipline:


Global displays of present day distribution and flow of energy and resources and of forecasts of scenarios for development of systainable systems.

New technologies, expertise needed:

1. Expertise in industrial ecology and broad energy flow problems

2. Modeling of dynamics of the global human ecosystem

Barriers:

1. Lack of interest in multi-disciplinary, global earth system modeling

2. Communication among USGS disciplines

