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Summary

The enormous increase in environmental information implies a rise in online databases,
CD-ROMs and Internet resources in these fields. A clear management strategy is
required to handle this variety of data as well as data-sources. In order to understand the
subject of environmental data and databases, different ways of classification methods
are introduced. Classification can be fulfilled according to storage media (online
database, CD-ROM databases, Internet resources). Another classification method is
reached by types of databases. For the given types examples in the medium Internet are
given and explained. The DAIN—Metadatabase of Internet Resources for
Environmental Chemicals—is introduced, and its facilities (user statistics, search form)
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are explained. As a specialty, Environmental Information Systems (EIS) and
Environmental Meta Information Systems are described. Approaches in Europe and in
Germany are explained. The urgent need for applying data mining concepts to manage
the growing data on the Internet with respect to environmental problems is stressed in
the last section of the paper.

1. Proliferation of Environmental Information

In environmental sciences we meet an enormous output of and demand for data. Since
there is no indication that the increase in information and data in the complex fields of
environmental sciences will slow down within the foreseeable future, we shall have to
cope with a growing flood of environmental information. A scientific approach is
urgently needed to deal with this information abundance. The enormous increase in
environmental information implies a rise in online databases, CD-ROMSs and Internet
resources in these fields. The Gale Directory of Databases is the largest collection of
commercially available databases worldwide. It comprises in its latest issue 11 339
databases in all disciplines. The Gale Directory is divided into the following subject
classes: business, health/life sciences, humanities, law, multidisciplinary, news/general,
science/technology/engineering, and social sciences. Science and technology comprise
17% and health and life sciences 11%. This means that approximately 28% of the listed
databases contain environmental information which corresponds to around 3200
commercial databases.

In contrast to the situation in the Seventies, Eighties and early Nineties, we now have
the medium of the Internet available which allows us to get access to the environmental
data and information. With the estimated number of 195 million Internet users in
August 1999, many people have the tool to use these data-sources. The problem arises
where to find the information wanted. Answering this question, a management strategy
to handle this variety of data-sources is needed.

2. Classification of Environmental Databases

Several ways exist to describe environmental databases. First, databases are categorized
by media type. These media types are commonly accepted as online databases, CD-
ROMs and Internet resources. Second, databases belonging to a medium are grouped
according to their subject into ‘general interest databases,” ‘scientific and technical
databases’ and *business and regulatory databases.” The third way of classification is the
division of environmental databases into database types. The mentioned ways are only
the common and obvious ones. Due to the very diverse subject matter of environmental
sciences, many other possibilities exist to classify these databases. For example,
environmental databases can be specialized on a specific type of environmental
information like ecotoxicity data on chemical substances, or concentration data in
environmental media. On the other hand, several databases focus on a specific use of
chemical substances, like databases on pesticides or on solvents. For further reading a
paper entitled ‘Environmental Information Databases’ published in the Encyclopedia of
Computational Chemistry is strongly recommended. A major textbook on the topic of
environmental information systems was published by Ginther in 1998.
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In this paper the focus lies on non-spatial environmental information, databases and
information systems. However, the overlap of spatial and non-spatial data frequently
occurs especially in environmental information systems.

2.1. Definition of Environmental Data, Information, Database and Information
System

Environmental data are technical, spatial and temporal data for the environmental media
of air, water and soil. They pertain to questions of waste, noise, dangerous substances,
fauna and flora, landscape, nature and species conservancy. With the help of analysis
and interpretation of those data environmental information can be created.

An environmental database is a particular type of database that stores mainly
environmental data. According to environmental informatics experts, a database can be
called an ‘environmental database’ if the following three conditions are fulfilled:

e the majority of data are environmental data;
e adatabase system is used for the storage of these data;
e the database is established as the basis for environmental uses and inquiries.

Applying this definition to environmental information on chemical substances, the
following conditions have to be included:

e the majority of data are chemical data and information;
e the database is established as the basis for chemical questions and uses.

Environmental Information Systems (EIS), used as a technological-organizational
infrastructure to provide environmental information from special fields in different
environmental databases, are often geographically localized. Therefore, Environmental
Information Systems are sometimes considered to be extended Geographical
Information Systems (GIS). However, EIS also hold thematic data (i.e. environmental
facts such as measurement values on chemical substance attributes, environmental
documents such as text data on literature, research projects, laws and regulation) or data
with temporal reference (e.g. land use alterations of restoration areas, or seasonal
fluctuations in dangerous substance measurements). GIS can neither cope with the
problem of handling thematic data adequately nor of managing time series data.

These definitions are taken out of a textbook entitled Umweltinformatik—
"Environmental Informatics” written by Bernd Page and Lorenz Hilty.

2.2. Media for Environmental Databases
As mentioned above, the media: online, CD-ROM and Internet, are used.
2.2.1. Online Databases and CD-ROMs

The term ‘online database’ has been established for databases offered to the public by
specialized database providers called hosts, using national and international public data
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networks or the Internet. CD-ROMs (Compact Disk Read Only Memory) have been
introduced approximately 15 years ago and are still, in our context, essentially a read-
only medium.

2.2.2. Internet Resources

The medium “Internet’ is a medium created by hundreds of developments that mark our
movement toward the new millennium. Every day the World Wide Web grows by
roughly a million electronic pages adding to the thousands of millions already online.
For the first time in history, millions of people have virtually instant access from their
homes and offices to creative output of a significant—and growing—fraction of the
planet’s population. The question nowadays is not whether to exploit the electronic
information superhighway, but how.

In the content described in this paper environmental databases on the Internet are
resources which belong to the so-called ‘free’ Internet, i.e. they are available to the
Internet user free of charge.

Nowadays, most databases—i.e. online databases as well as contents of CD-ROMs—
can be retrieved via the medium Internet. These days we still distinguish among online
databases, databases on CD-ROMs and databases on the (free) Internet.

2.3.  Subject Classes for Environmental Databases

The topic of the classifying environmental databases according to their subject was
treated in a special issue of the journal Database. This booklet was published under the
title “Environment Online, the Complete Environmental Series from Database
magazine.” This issue includes three different articles which cover the following three
different subject classes:

— general interest databases
— scientific and technical databases
— business and regulatory information.

2.3.1. Classification Types for Environmental Databases

This is the most comprehensive way to categorize environmental databases. In the
specialized literature of information sciences, databases are divided into several types
according to their database structure and their information types. On the first level fact-
based, text-based and integrated databases are distinguished. The term ‘fact-based
databases’ is not clearly defined. It is commonly accepted that this database type is
comprised of facts. However, bibliographic references are often given in factual data-
bases, although they are of secondary importance. The term ‘fact’ in this context is
based on the concept of attributes and characteristics in database theory. Therefore, fact-
based information is more structured than textual information. In text-based databases
the information type ‘text’ plays the leading part. On the one hand, text is modeled or
represented, on the other hand this is done by the text itself (or abstract). It has to be
stressed that most databases are ‘mixtures’ of text-based and fact-based databases. They
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are so-called heterogeneous databases. Integrated databases means that they are
comprised of a combination of textual, factual, graphical, tabular, etcetera, information.

Additionally, the following classification of environmental databases can be made
which is illustrated in Figure 1.

The different types of databases will be explained now, and some examples of free
Internet resources will be given.

Environmental Databases

Text-based Fact-based Integrated
Batohises Databases Databases
T 7 INDB
TBD FBD
\ 4
Bibliographic Databases Numeric Databases
BI NU
|
Metadatabases
Full-text Databases MD

Research Databases
RD

Catalogues
CA

Figure 1. Types of environmental databases.

Belgium. Search for chemical then click
ChemExper 4000 ‘MSDS.” Lists suppliers as well. Should
rise to 12 000 sheets soon.

In addition, general sites other categories like government and non-profit sites chemical
manufactures and suppliers, pesticides, and miscellaneous sites are described.

This resource is an extremely helpful tool in finding information on chemical substances
with respect to environmental and health issues. As demonstrated, it gives a structured
list, but has no database structure. No search in specific data-fields is provided.

Other directories of environmental Internet resources are given in Table 2.
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