CCS Supports IPCC Science

The Center for Computational Science (CCS) at Oak Ridge National Laboratory recently completed a major milestone in support of US climate science. With support of the Department of Energy Offices of Biological and Environmental Research and Advanced Scientific Computing Research, the CCS dedicated some 384 of the 864 application processors of its IBM p690 cluster, Cheetah, or almost 2 teraflops of peak computing capacity, to simulations using the Community Climate System Model (CCSM). Lawrence Buja, a software engineer at the National Center for Atmospheric Research (NCAR), worked with CCS staff to maintain simulations across these dedicated processors around the clock, seven days a week.

The simulations are a significant fraction of the US contribution to climate science in support of the Intergovernmental Panel on Climate Change (IPCC). IPCC was established by the United Nations to assess and understand climate change and its impacts, and their next major assessment report is scheduled for 2007. IPCC bases its assessments on published literature, and the recent CCS simulations will provide scientific results and resulting publications needed for the next assessment.

CCSM simulates the full global climate, including the atmosphere, oceans, land, and sea ice. Some 1665 years of climate were simulated, consuming over 2 million processor-hours on Cheetah, or almost 240 processor-years, over the span of about a year of real time. Though the climate output was reduced to monthly averages, it still amounted to over 24 trillion bytes of scientific data. 

The CCS simulations address the following scientific questions.

· How does the CCSM respond to increases in CO2 concentration in the atmosphere? 

· How well does the CCSM reproduce the historical climate? 

· What will happen to the climate if we continue to produce greenhouse gasses and aerosols at growing rates, assuming strong growth in population and energy demand and little attempt to reduce production rates? 

· What will happen if growth in energy and material consumption is minimized through strong international cooperation?

· And finally, what will happen if the future lies somewhere between these two extremes?

Climatologists will now analyze the CCSM simulations to answer these questions, and the resulting academic publications will inform the IPCC and support the findings in the 2007 assessment.

For the CCS, attention now shifts to the next generation of CCSM simulations, which will have higher resolution and will model additional physical processes, including biogeochemistry and the full carbon cycle. This next generation of simulations will target the next generation of CCS systems, including the Cray X1 vector system and Cray XT3 massively parallel system. Work has already begun on high-resolution atmospheric simulations on the Cray X1, and early work on the Cray XT3 is expected to begin this Winter.

