Earth system science embraces chemistry, physics, biology, mathematics and applied sciences in transcending disciplinary boundaries to treat the Earth as an integrated system and seeks a deeper understanding of the physical, chemical, biological and human interactions that determine the past, current and future states of the Earth. Earth system science provides a physical basis for understanding the world in which we live and upon which humankind seeks to achieve sustainability.

arth System Science also includes studies of the ways energy and materials cycle through the different "-spheres" as well as the workings of climate and the biosphere. Solid earth geoscientists will be familiar with "The Rock Cycle" which appears in almost every introductory geology book. Earth system science, by contrast, shows how elements like carbon or energy sources like solar radiation cycle through the lithosphere and all of the other "-spheres."

As the interdisciplinary research that involves earth system has evolved, it has become clear that most solid earth geoscientists need to know more about atmospheric science, oceanography, biochemistry and molecular biology, to name a few specific fields. Earth system science has also produced a revolution in education. At the undergraduate level, courses based on an Earth System approach integrate solid earth, atmospheric and ocean science in a much more coherent way emphasizing their interactions and complementary roles in the Earth system. Moreover, simple dynamic modeling programs have made it possible for undergraduates to improve their quantitative understanding of how the earth system works. At the graduate school and professional level, earth system science has led to a wealth of exciting interdisciplinary research that increases our understanding of the earth and planets daily. Increasingly, professional societies such as the American Geophysical Union and the Geological Society of America, devote large sections of meetings to presentations about integrated earth systems. For example: Shaping the Future of Undergraduate Earth Science Education
SERC Earth System Sciene Page

Biogeochemistry deals with how biological and geochemical processes affect element cycles in Nature, considering both space and time. Our group focuses on modeling of biogeochemical cycles in terrestrial ecosystems, with emphasis on the effects of air pollution on soil and water acidification and nutrient cycling. Systems analysis and systems thinking is used through all projects
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