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Abstract:
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[Objective] As one of the special data science methods, big data brings great opportunities for
geological research. Meanwhile, the characteristics of geological data such as multi-source
heterogeneity, spatial-temporal correlation, multi-scale and uncertainty bring great challenges
for the data processing. [Methods]On the basis of a detailed analysis of aforementioned
characteristics, this study proposes a geological data processing framework to solve problems
of multi-source data integration and heterogeneous data synthesis in geoscience field combined
with a variety of big data technologies like data association, middleware systems, micro services
and container technique. Besides, geological models are embedded in this framework in order to
improve the expertness of data process. [Results] The framework and its key technologies have
been applied in the construction of the National Glacier and Frozen Soil Scientific Data Center, the

disaster datasets for the China-Pakistan Corridor as well as the High and Cold Environment United
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Observation Cloud. [Conclusions] This study is expected to broaden the data processing dimension and support multi-theme,
multi-scale research and knowledge discovery in geoscience. In future, it will be adapted to the processing of geological
data from a wider range of sources such as the internet, social networks, and printed media. The integration of artificial
intelligence technologies will enable the framework to provide smarter and faster geological data processing results.

Keywords: earth scientific big data; geological data processing methods; data convergence; heterogeneous data integration
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Fig.l Schematic diagram of geoscience big data processing framework



2. 1. e EdiE A %

B 24t EARBIENF RO E R

Fig.2 Schematic diagram of geoscience big data content correlation
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Fig.4 Data processing workflow diagram based on frozen soil distribution calculation
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