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Designing and Implementing an Online Carbon Cycle Model Service
Platform Based on OGC Web Processing Service

WU Nan'?, HE Honglin', ZHANG Li', REN Xiaoli"*, ZHOU Yuanchun®, YU Guirui' and Wang Xiaofeng®
(1. Key Laboratory of Ecosystem Network Observation and Modeling , Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing 100101, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;

3. Center of Scientific Database, Computer Network Information Center, CAS, Beijing 100190, China;
4. Beijing Research Center for Information Technology in Agriculture ,Beijing 100097 ,China)
Abstract: Carbon cycle model is an effective tool in terrestrial ecosystem carbon cycle research, through
which people can study the key process mechanism of terrestrial ecosystem carbon cycle and gain more
knowledge about its temporal and spatial variation. However, there exist many problems in the applica-
tion of traditional carbon cycle models, such as vast amounts of data processing, complex calculations,
poor interoperability, and difficult to make it more widespread, etc. Using Web Processing Service stand-
ard which is established by Open Geospatial Consortium to publish and share carbon cycle models, realize
cross-platform invocation, reuse and compose carbon cycle model service, can promote the development
and application of carbon cycle models. In this paper, we followed Web Processing Service standard, de-
signed the overall architecture of the online carbon cycle model service platform, and implemented the
service platform through a series of processes: service interface designing, models and spatial analysis al-
gorithm developing, Web Processing Service encapsulating and publishing, user interface based on brow-
ser client designing and programming, and so on. The online carbon cycle model service platform provided
an amount of functions, including carbon cycle data and model service publication, service management,
service invocation, service composition, asynchronous interaction between users and background proces-
ses, calculation status monitoring, model result visualization, etc. With a Vegetation Photosynthesis
Model chain as an application instance, we demonstrated in detail the means to develop, encapsulate, in-
vocate and compose carbon cycle model service found on Web Processing Service standard, meanwhile dis-
played functions and browser interface of the online carbon cycle model service platform. This platform
can be applied to the field of scientific research, decision support, etc. , to promote the use of carbon cycle

models, thereby make them get rapid development.

Key words: carbon cycle model; OGC WPS; model service platform; VPM



