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ABSTRACT

This paper describes a Web-based query system for semantically heterogeneous government-produced
data. Geospatial Web-based information systems and portals currently are being developed by vari-
ous levels of government along with the GIS community. Typically, these sites provide data discovery
and download capabilities but do not include the ability to pose DBMS-type queries. One of the main
problems in querying distributed government data sources is the difference in semantics used by various
Jjurisdictions. We extend work in schema integration by focusing on resolving semantics at the value level
in addition to the schema or attribute level. We illustrate our method using land use data, but the method
can be used to query across other heterogeneous sets of values. Our work starts from an XML Web-based
DBMS and adds functionality to accommodate heterogeneous data between jurisdictions. Our ontology
and query rewrite systems use mappings to enable querying across distributed heterogeneous data.
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INTRODUCTION

Governmental data are increasingly are being
produced and distributed over the Web. Inte-
grating and querying these data will greatly
help improve governmental decision making.
However, most current Web-based practices rely
on keyword search engines and do not consider
the heterogeneous problem in data sources. This
paper presents a study of deploying powerful
Database Management System (DBMS) technol-
ogy to improve capabilities for data search and
query and to use ontology approaches for data
semantics. We give an overview of our system
and address the problem of mediating between
highly heterogeneous information developed
independently by many different government
units. We focus on geospatial data in general and
on diverse land use coding systems in particular.
To be able to map between heterogeneous values
found in land use attributes, we extend work on
semantic integration by resolving semantics at the
value level of individual attributes in addition to
the schema level.

Web sites are currently being developed by
many levels of government to serve geospatial data.
A recent example from the federal government is
Geospatial One-Stop (2003), which was initiated to
have all geospatial data and information from fed-
eral agencies along with many state, local, tribal,
and private agencies accessible from one portal.
Other examples of geospatial clearinghouses and
portals atthe national level include the Alexandria
Digital Library and the Federal Geographic Data
Committee (FGDC) Clearinghouse. In addition,
there are many geospatial Web sites being pro-
duced at the state, county, and local levels. For ex-
ample, state level examples for Wisconsin include
the Wisconsin Land Information Clearinghouse
(WiscLinc) and the prototype Wisconsin Land
Information System (WLIS).

WLIS, for example, will allow central access
to distributed data sets that remain under local
government control and reside on local and county
servers across the state (WLIS Project Team,
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2000). The problem is that without state-mandated
standards, data sets produced by local and county
governments are highly heterogeneous. As one
moves across jurisdictional boundaries, not only
do database schemas vary, but also the defini-
tions and acceptable values of attributes change
significantly. In fact, most of the effort required
to integrate diverse geospatial data lies with the
nonspatial attributes. That is, integration problems
caused by the use of different coordinate systems,
forexample, are more easily solved (WLIS Project
Team, 2000).

We began our work in the context of WLIS but
are extending it to a larger scale such as needed
for Geospatial One-Stop. The typical purpose of
WLIS and other geospatial Web sites is to enable
search and download capabilities for geospatial
data and services. However, such sites are limited
orlacking intheir ability to allow full DBMS-type
querying over the content of distributed govern-
ment data sources. Instead, querying in these sites
is restricted to selecting a few metadata fields for
the purpose of locating data sources. Sites that
do allow DBMS querying on source data content
provide an explicit connection over the Web to a
backend DBMS containing the data of a single
data source. Otherwise, to query data source
content, a user has to download the data into a
local Geographic Information System (GIS) or
DBMS. To enhance these government Web sites,
weare working to support full-fledged DBMS-type
querying over distributed data sources.

This paper discusses our approach asembodied
by a prototype Web-based query system in which
we focus on resolving semantic heterogeneities
between the attributes of related data sets. To
design our system architecture, we first consider
characteristics of government-produced geospatial
data. Next, we discuss the semantic heterogeneity
problem in general and then present our specific
application problem concerning land use codes.
We then discuss ontology integration methods
including our semi-automatic solution. Our exist-
ing working system using land use data examples
is described in the last section.
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