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Integration and sharing of digital land information is essential for infrastructure development and resource planning. Land Information Network (LandNet) is Singapore's national land information infrastructure, which facilitates integration and online delivery of spatial data across a heterogeneous network of hardware platforms, operating systems, data management systems and Geographical Information Systems (GIS) environments. LandNet allows government sectors to exchange and access land databases online via a high-speed network. This paper provides an overview of Singapore Land Authority’s approach to building an integrated and shared GIS database, in line with the Singapore Government’s efforts to make Singapore an “Intelligent Island.”

A Nationwide Data Repository
Digital land information is an important asset for planning and decision-making. In Singapore, many government agencies and public sector organizations use GIS. But over the years, individual agencies adopted different GIS software and digital data formats, making it difficult to share GIS data. A common, central repository of GIS data could help avoid duplication in effort and investment for GIS database development. 

LandNet was conceived in early 1997 to solve the GIS data problem by providing a nationwide, online spatial data repository. Such a repository could facilitate seamless data exchange between participating agencies. But the heterogeneous nature of individual agencies’ data models, formats, and standards made it difficult to create a common data bank. The solution came with the early adoption of a common coordinate system by all agencies. Participating agencies used unified cadastral base maps from the Land Survey Department of Singapore Land Authority as reference for their own data.

LandNet has undergone rigorous live prototyping and testing, and is currently running in a production environment to facilitate online update and exchange of spatial information between participating organizations. It also forms an interoperable backbone infrastructure for the implementation of several inter-agency applications and services. The LandNet project is managed by the Singapore Land Authority, with technical support provided by the Infocomm Development Authority of Singapore.


Figure 1 - LandNet Concept
The above schematic (Figure-1) shows an overview of the Land Data Network Infrastructure.
Land data suppliers’ databases are linked and integrated into one logical database through the use
of a wide-area network and advanced GIS database management system. This infrastructure offers
data subscribers easy access to the government’s digital land data.
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Figure 2 - LandNet Architecture
As illustrated in Figure-2, LandNet stores land information from various agencies in a central
server in OGIS (Open GIS Consortium) compliant Oracle Spatial format. Each contributing
agency has a local LandNet server, which imports the agency’s proprietary data in Oracle through
an automated process and replicates it to the central server using advanced oracle replication. The
agency’s LandNet server can identify incremental updates in the local data and replicate only those
updates. This mechanism helps reduce network congestion. A similar automated replication process
on the central server updates the agency’s servers. This synchronized process ensures data currency
across all the participating agencies. The users of LandNet can access data through a simple browser
application, which helps them display, query, select and export desired land information.

Salient Features of LandNet
· Exploits existing network infrastructure that links ministries, state organizations and statutory boards for more efficient spatial data exchange 

· Provides timely and up-to-date information to data suppliers and other government agencies to facilitate better decision making 

· Minimizes the manual effort required to update and maintain data at Land Data Hub, as well as at user agencies 

· Establishes a common GIS data transfer standard (supported by all major vendors) across different user agencies to facilitate the transfer of intelligent graphic data. The standard eliminates the need to produce multiple data translation programs, reduces the manual effort required to translate data, and prevents a possible loss of accuracy. 

· Provides an integrated land data model linking suppliers’ land data 

· Provides land information services to the public. 

