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Abstract text:

Twenty-first century science lives and dies by data. Nowhere is this truer than in the case of climate, where a rich variety of observational and numerical simulation data, both in enormous quantities, are vital to progress. These data are critically important not only to researchers working to assess and predict future climate change, but also to research in other areas, such as interactions between climate change and the world’s economy and infrastructure, public health, the environment, agriculture, and water resources. 
Central to the current and future dissemination of climate data is the Earth System Grid Center for Enabling Technologies (ESG-CET)—a DOE SciDAC-2 project established to build a “science gateway” to climate resources that provides data, information, models, analysis, and visualization tools and computational capabilities for management and analysis. Making effective use of large quantities of diverse data demands the application of, and frequently also advances in, many computer science disciplines, including: databases and information retrieval, human-computer interaction, knowledge/semantic systems, computational science, software architecture, computer security and networks, and visualization. Thus, ESG-CET is working to integrate distributed data and computers, high-bandwidth wide-area networks, and remote computing using climate data analysis tools in a highly collaborative problem-solving environment. Some of the tools and capabilities of ESG-CET can also be leveraged by other scientific applications.

The current Earth System Grid (ESG) provides access to hundreds of terabytes of climate data from a wide range of numerical simulation projects, including high-resolution grand challenge-scale computations on leadership computing systems, regional climate studies, coupled climate/carbon cycle studies, land/biosphere studies, atmospheric chemistry studies, detection and attribution of climate change, and model intercomparison projects. Major organizations have entrusted their data to the ESG archive, which now includes: the extensive Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (AR4) archive (now known as the Coupled Model Intercomparison Project 3 (CMIP3) multi-model database); the Community Climate System Model (CCSM) archive; the CCSM Biogeochemistry (BGC) Carbon-Land Model Intercomparison Project (C-LAMP) archive; the Parallel Climate Model (PCM) archive; the Parallel Ocean Program (POP) archive; the Cloud Feedback Model Intercomparison Project (CFMIP) archive; and most recently the beginnings of the North America Regional Climate Change Assessment Program (NARCCAP) archive. Since its production launch in 2004, more than 9,000 ESG users have downloaded some 1.5 million files containing more than 410 terabytes of data in total.

In coming years, ESG-CET will scale up ESG capabilities to meet the needs of several ambitious new scientific projects: the Coupled Model Intercomparison Project, Phase 5 (CMIP5) for scientists contributing to the IPCC Fifth Assessment Report (AR5); the Computational Climate End Station (CCES) at the DOE Leadership Computing Facility at Oak Ridge National Laboratory (ORNL); and a number of other wide-ranging climate change research activities. These projects will provide a focus for future development of ESG-CET technologies. ESG-CET will seek to connect a large number of users with geographically distributed climate model archives via client-server infrastructure, and to provide them with advanced data analysis tools. To this end, ESG-CET is broadening its scope to include new types of model data (e.g., biogeochemistry, dynamic vegetation, ecosystem), to provide more powerful (server-side) access and analysis services, to enhance interoperability among commonly used climate analysis tools, and to enable end-to-end simulation and analysis workflow.

The current ESG-CET collaboration comprises of seven national laboratories, spanning three agencies (DOE, NOAA, and NSF), and one university: Argonne National Laboratory (ANL), Los Alamos National Laboratory (LANL), Lawrence Berkeley National Laboratory (LBNL), Lawrence Livermore National Laboratory (LLNL), the National Center for Atmospheric Research (NCAR), Oak Ridge National Laboratory (ORNL), NOAA’s Pacific Marine Environmental Laboratory (NOAA/PMEL), and the University of Southern California Information Sciences Institute (USC/ISI). 
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