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Research on the Application of Information Management for the
National Natural Resource Asset Inventory based on

Geographic Information Systems
CHEN Xiaoqiang
( Fujian Geological Surveying and Mapping Institute, Fuzhou 350111, China)

Abstract: The conventional information management method for the inventory of natural resource assets
owned by the whole nation relies on manual field investigations and paper records combined with simple
databases for inventory management. Due to the inability to deeply explore and analyze data, the application
effect is poor. Therefore it is proposed the application research of information management for the national
ownership of natural resource assets inventory based on geographic information systems. The Pandas library in
Python is utilized for data preprocessing, and rule — based tagging methods is applied to classify and label the
national inventory data of natural resource assets. A data feature classification coding system is designed
based on geographic information systems, using an improved hierarchical clustering coding algorithm for
coding optimization to complete data feature classification. Machine learning is used based isolated forest
algorithm to mine with analyzing preprocessed national owned natural resource asset inventory data. A
comprehensive management system is constructed using multi — objective optimization algorithms and 3D
visualization technology, to further achieve systematic application of information management for the inventory
of all natural resource assets owned by the people. The experimental results showed that after applying the
system in the pilot area, the data error rate decreased from 5.3% to 1.2%, the duration of a single asset
inventory was reduced from 15 days to 3 days, the data update delay was reduced from 7 days to 0.5 days,
the number of asset ownership disputes decreased from an average of 12 to 2 per year, and the asset
information completeness rate increased from 76% to 94% , with significant results.

Key words: geographic information system; hierarchical clustering encoding algorithm; machine

learning; isolated forest; three dimensional visualization
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