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Fig.1 Structure of hydroecological spatial
data classification
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Fig.2 Functional structure of the hydroecological
spatial database management system
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Development of a Hydroecological Spatial Database and GIS-Based Management System
XU Bin'?, ZHANG Yan’

(1.School of Environmental Science and Engineering, Chang'an University, Xi'an 710054 ,P.R.China;
2.Key Laboratory of Subsurface Hydrology and Ecological Effects in Arid Region,
Ministry of Education, Changan University, Xi'an 710054,P.R.China;
3.School of Earth Science and Resources, Changan University, Xi'an 710054,P.R.China)

Abstract: A study was carried to solve the problem of mass storage and develop an integrated management
system based on hydroecological spatiotemporal data. The role of GIS in automation, standardization, and
visualization of data is discussed and a service platform was constructed to improve hydroecological spatial
data management, analysis capabilities and efficiency. A typical arid reclamation area of Shihezi in Xin-
jiang, China was selected as the study area and gathering basic spatial data and hydroecological thematic
data was the main objective. Aspects of data classification, the process of structuring the database, data in-
tegration methods, design concepts and hydroecological spatial database technology are discussed. The
hydroecological spatial database for the Shihezi reclamation area was constructed using ArcGIS Geodata-
base and a GIS database management system was developed based on the ArcGIS Engine. The overall
structure and functionality of the hydroecological spatial database management system were designed using
systematic engineering theory. Procedures for database management, data preprocessing, data browsing,
data services and security for the hydroecological spatial database were put in place. The system provides
an integrated data support platform for hydroecology and water safety assessment in arid areas. This
development project demonstrates that building a hydroecological spatial database and developing a GIS-
based management system enhances hydroecological research and improves efficiency.

Key words: hydroecology; spatial database; geographic information syste



