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Abstract: The traditional relational database is faced with difficulties in the storage and management of
massive geospatial data, such as the limitation of high concurrent access scale and the lack of database ex-
pansion ability. Non-relational databases such as HBase provides new ideas and methods for this problem.
Distributed storage mode and spatial index model are key factors which affect the distributed storage and
query efficiency of massive geo-spatial data based on non-relational database. This paper studies the storage
mode of HBase and the current spatial index model based on non-relational database, and designs a kind of
RowKey based on the combination of administrative division coding and vector element coding which leads
to a good clustering effect for the geo-spatial data in HBase storage. The paper improves a spatial index
model based on quadtree-R tree through proposing to solve the problems of feature overlap and boundary

division. A parallel index construction algorithm based on MapReduce is designed in this paper to further
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improve efficiency of algorithm. In the model, the index space is divided into multiple subspace based on

the quadtree structure, and the subspace is encoded by Hilbert curve. The experiments have verified the

model has higher time efficiency and accuracy than the existing models in spatial data storage and query.

Key words: massive geospatial data; distributed storage; RowKey; Quadtree-R tree spatial index model;

spatial query
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Algorithm1 : GetIndexSpace(geometry ,root,level)

7: return root
8:else

9:return root.parent
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Comparison of time efficiency of index construction

based on three spatial index models
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Table 9 Comparison of time efficiency of index construction

based on three spatial index models
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Fig.9 Comparison of time efficiency of K-nearest neighbor

query based on three Spatial Index models
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