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In studies of climate change, utilizing the flux observation tower is one of the important research methods.
In the FLUXNET, there are over 500 tower sites operating on a long-term and continuous basis in the world.
Scientists face a challenge of dealing with a huge amount of data. The EGEE infrastructure is helpful for this
research to provide abetter environment for huge sensor data management and a computation model with
flexible user control. aAworkflow engine was integrated with gLite by the GAP.

Impact

FLUXNET provides information and data exchange between the global flux community and the broader re-
search communities interested in carbon cycle science and global climate change.The increasing atmospheric
concentration of carbon dioxide and the relationship to ecosystems is well known. However, the ecological
data collected from the sensors of different sites are stored in different databases that does not have the stan-
dard data schema. Furthermore, the current storing and processing data sets of the research model is difficult
to share and process using the various tools within FLUXNET, although the researchers have the same mea-
surement process. In this prototype,the EGEE infrastructure was proved to be a good solution for carbon flux
computation with intensive and distributed data, computing and knowledge.

URL for further information

http://gap.grid.sinica.edu.tw

Conclusions and Future Work

At present, The GUI of the carbon flux data warehouse is available. The user can manage the data with
workflow management flexibility over the Grid infrastructure. We also made use of R to provide mathematical
computation functions for statistical computing, and deployed an R service on gLite, and thus other domain
scientists also can use this service. In the future, the flexibility to integrate more tools, the improvement of
user interface, and the reusability of workflow components are the focus for advancement.
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Detailed analysis

Quality and flexibility are the major issues for porting applications to a service Grid such as EGEE. When
working with carbon flux research groups, flexible control to effectively exercise users computing models is
essential. Our solution integrates GAP (Grid Application Platform) and Kepler together with gLite to support
the carbon dioxide flux computing and data warehousing for the production EGEE e-Infrastructure. The GAP
presents high level APIs for core Grid services of the environment. Many core components for this application
were developed to support workflow management over gLite, such as access authentication, job monitoring,
data discovery, and data access services, etc. Furthermore, we developed the Carbon Flux job submission



workflow with Kepler based on the computing model of the user groups, from data preparation, analysis job
submission and monitoring, data management, and archives, etc.
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