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Abstract. Biodiversity metadata provide service to query, management and use of actual data sets. The
progress of the development of metadata standards in China was analyzed, and metadata required and/or
produced based on the Convention on Biological Diversity were reviewed. A biodiversity metadata
standard was developed based on the characteristics of biodiversity data and in line with the framework
of international metadata standards. The content of biodiversity metadata is divided into two levels. The
first level consists of metadata entities and elements that are necessary to exclusively identify a biodi-
versity data set, and is named as Core Metadata. The second level comprises metadata entities and ele-
ments that are necessary to describe all aspects of a biodiversity data set. The standard for core biodi-
versity metadata is presented in this paper, which is composed of 51 elements belonging to 6 categories
(entities), i.e. inventory information, collection information, information on the content of the data set,
management information, access information, and metadata management information. The name, defi-
nition, condition, data type, and field length of metadata elements in these six categories (entities) are
also described.

Introduction

Metadata standards are receiving a lot of attention worldwide, as their use will fa-
cilitate queries from, management, and use of actual data. China is a country with
one of the richest biodiversities in the world (State Environmental Protection Ad-
ministration of China 1998), and is therefore rich in biodiversity information. Much
work has been done on creating biodiversity inventory, monitoring and information
systems (Xu et al. 1999, 2000; Xu and Wu 1999). The bottleneck in sharing all this
information may be not knowing where to find useful information and how to use
it. Metadata form the basis for making informed decisions regarding the fitness of
a particular data source for a specific use (Chrisman 1994).

During the implementation of the project entitled Biodiversity Data Management
and Information Networking Capacity Building in China, financed by UNEP
through GEF between 1995 and 1998, the contents of metadata (database fields) of
institutions, data sets, databases, books and maps related to biodiversity were pre-
sented, and a national biodiversity information query system was designed (Xu et
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al. 1999). The content of metadata does not bring the function of metadata into full
play. There is a lack of information on spatial data and data quality and of elec-
tronic access to these. The lack of unified metadata standards also made it difficult
to load data into the metadatabase and to query and use metadata by users. This
national biodiversity information query system cannot run on computer networks
and limits access by users. With the fast development of the Internet and lots of
biodiversity databases accessible through the Internet, there is a common hope that
a more comprehensive and integrated metadata standard be developed, so as to
guide the combination, sharing and management of biodiversity data sets in a range
of institutions in China, and to make data input and data enquiry more convenient
for users. In order to promote information-sharing based on the Internet, a project
named the Demonstration of Information-Sharing for Sustainable Development was
financed under the framework of the National R & D Program in the Ninth Five-
Year Plan (1996 to 2000). A biodiversity metadatabase was needed to guide the
query, use and management of vast amounts of biodiversity data across numerous
thematic information networking systems, such as the networking systems of ani-
mal species (http://sdinfo.ioz.ac.cn), microorganisms (http:/ www.im.ac.cn), crop
germplasm resources (http://icgr.caas.net.cn), forest ecosystems (http://sdinfo.for-
estry.ac.cn), marine ecosystems (http://sdinfo. coi.gov.cn), and nature reserves (ht-
tp://www.biodiv.org.cn). An integrated biodiversity metadata standard was required
to guide such services.

The Clearing-House Mechanism (CHM) of the Convention on Biological Diver-
sity (CBD), which aims to promote and facilitate technical and scientific coopera-
tion between contracting Parties and participating partners, functions on metadata
level. It plays an important role in the implementation of the objectives of the Con-
vention. Information required and/or produced based on Articles 5 to 20 and 26 of
the Convention are involved in metadata (Table 1). The Informal Advisory Com-
mittee of the CHM has organized many meetings to discuss metadata standards.
Metadata standards were also discussed by other international organizations, such
as the International Organization for Standardization, and by many countries in-
cluding the USA, the UK, Australia, and New Zealand. This metadata standard was
developed according to the requirements of China and in line with international
metadata standards.

Methods

Although the national biodiversity information query system (Xu et al. 1999) pro-
motes the enquiry and management of biodiversity data sources in China, some
disadvantages do exist with respect to the fast increase of biodiversity information
and development of the Internet. Different metadata entities were addressed with
different databases. For instance, metadata of data sets was deposited in the meta-
database of data sets, while metadata of databases was organized by the metadata-
base of databases. This may cause some inconvenience for users in locating data
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sources. Meanwhile, the national biodiversity information query system needs to
be updated to meet information enquiry and sharing based on the Internet. There-
fore, the content of metadata should be integrated into one unified metadata stan-
dard, so that the earlier different metadatabases could be modified and a unified
metadatabase could be established to integrate all metadata entities into one meta-
database.

Since the 1990s, many international organizations and countries have been work-
ing on metadata standards, e.g. the Standard for Digital Geospatial Metadata re-
leased by the US Federal Geographic Data Committee (FGDC) (FGDC 1994,
1997), the Metadata Standard of the Center for International Earth Science Infor-
mation Network (CIESIN), the Metadata Standard of US National Biological In-
formation Infrastructure (NBII), the Core Metadata Standard on Australia Terres-
trial Creature Survey, etc. These metadata standards provide a framework and guid-
ance for the development of China’s biodiversity metadata standard. Meanwhile,
biodiversity data have the characteristics of extensive coverage, coexistence of time
sequence with space sequence, coexistence of attribute data with spatial data, and
coexistence of electronic data with written data. The biodiversity metadata stan-
dard should reflect the characteristics of biodiversity data.

The biodiversity metadata standard developed was based on the characteristics
of biodiversity data and in line with the framework of international metadata stan-
dards, including that of ISO/TC 211. In addition, succinctness and applicability
should be observed. Because metadata are provided by data set supervising insti-
tutions (authors), and no law stipulates the obligation of the institutions (authors)
to provide metadata, institutions (authors) should be encouraged to provide, sup-
plement and update metadata.

The content of biodiversity metadata is divided into two levels. At the first level
there are metadata entities and elements that are necessary to exclusively identify a
biodiversity data set, and this is named Core Metadata. The second level has meta-
data entities and elements that are necessary to describe all aspects of the biodiver-
sity data set. The standard for core biodiversity metadata is only discussed in this
context. A preliminary core biodiversity metadata standard was formulated accord-
ing to metadata standards home and abroad. After consulting more than 20 experts
who are engaged in biology, ecology, nature conservation, and information man-
agement, a draft of a core biodiversity metadata standard was obtained.

Results

The Core Biodiversity Metadata Standard is presented in Table 2. It is composed of
6 categories (entities) and 51 elements. The entity of inventory information con-
sists of elements including the title, version, series, and publication of the data set.

The entity of collection information consists of elements including the pro-
gramme to support the production of the data set, the person responsible for the
programme, and the quality of the data set.
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The entity of information on the content of data set consists of elements includ-
ing the purpose, main content, key words, coordinates, coverage, time range, scale,
resolution, type of data representation, data item, and spatial reference system of
the data set.

The entity of management information consists of elements including the super-
vising institution, author, progress, maintenance, storage media, format, and data
volume of the data set.

The entity of access information consists of elements including the access
means, access address, limitation to access, and limitation to use of the data set.

The entity of metadata management information consists of elements including
the institution responsible for metadata, author of metadata, and address of meta-
data author of the data set.

The name, definition, condition, data type, and field length of metadata elements
in these six categories (entities) are described in Table 2.

Discussion

There is an awareness of the barriers to location and access of information among
thousands of data sources. In particular, uncertainty of the quality of data is seen to
be a barrier to data use (Reynolds et al. 1997). The integrity and utility of a data set
are dependent on the quality of its documentation. Data should be submitted with
metadata, and flexible metadata standards need to be established to encourage the
provision of metadata records, without providing a barrier to submission.

Many countries and international organizations have been working on metadata
standards. The US Federal Geographic Data Committee (FGDC) has begun to work
on the Standard for Digital Geospatial Metadata, and released its revised version in
April 1997 (FGDC 1994, 1997). The content of metadata was composed of 7 cat-
egories in this standard, i.e. identification, quality, geospatial organization, spatial
reference system, entity and attribute, release, and metadata reference information.
Each category is composed of a number of entities and elements. This standard
includes more than 300 metadata elements.

The Third Ad Hoc Group of the International Organization for Standardization
developed the ISO/TC 211 Geographic Information Metadata Standard (ISO 15046-
15), based upon the standard of FGDC (ISO/TC 211 WG3 1998). In this standard,
the content of metadata is divided into three types: Mandatory (M), which means
the content must be provided; Conditional (C), which means the content should be
provided under some circumstances; Optional (O), which means the content is op-
tional. This standard includes nearly 500 metadata elements that belong to 7 cat-
egories of metadata.

The Directory Interchange Format of National Aeronautics and Space Adminis-
tration (NASA), the Metadata Standard of the Center for International Earth Sci-
ence Information Network (CIESIN), USA, the Dublin Core Element Standard of
UK, and the Core Metadata Standard of Australia and New Zealand are simpler
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than the standards of FGDC and ISO/TC 211. Generally, they include no more than
40 metadata elements.

The Metadata Standard of US National Biological Information Infrastructure
(NBII) is based on and revised and supplemented according to the standard of
FGDC. The Core Metadata Standard on Australia Terrestrial Creature Survey in-
cludes categories on data set information, site information, site visitation informa-
tion, creature observation information, etc. It includes over 90 metadata elements.

The Center for Biodiversity Information, Chinese Academy of Sciences, has laid
down a metadata standard. The standard includes identification information, collec-
tion information, management information, description of data set, visitation infor-
mation, information of metadata management, etc., with up to 58 metadata ele-
ments. But it does not have spatial description and data quality information.

Different metadata contents of institutions, data sets, databases, books and maps
related to biodiversity conservation and sustainable use have been established in
China (Xu et al. 1999). However, no coordinated effort was focused on establish-
ing a comprehensive biodiversity metadata standard. These different metadata con-
tents were modified and integrated into a single standard, and the core biodiversity
metadata standard was developed in this paper. This standard includes such infor-
mation as inventory information, collection information, information on content of
data set, management information, access information, and metadata management
information, with 51 metadata elements. This standard was kept as flexible as pos-
sible to facilitate data submission, and allow interoperable searching. It is more
convenient than the earlier China metadatabase for users to locate data sources and
to submit and update metadata through the Internet. This standard is also consistent
with the framework and main content of ISO/TC 211, and is more comprehensive
than the Directory Interchange Format of NASA, the Metadata Standard of CIESIN,
the Dublin Core Element Standard of UK, and the Core Metadata Standard of Aus-
tralia and New Zealand.

There are many institutions that are engaged in the collection and management
of biodiversity data in China. Insufficient attention has been paid to metadata.
Metadata differs from actual data, in that it is distributed in, and related to, many
institutions. Metadata must be supplied by data sources which maintain, manage
and document the actual data. The provision of metadata is very complicated, es-
pecially in the field of research, because regulations on obligations and available
funds are lacking. Incentive mechanisms and quality control are needed to ensure
the success of data collection. Firstly, the National Biodiversity Information Com-
mittee should be established to organize and coordinate the submission of biodi-
versity metadata so that a partnership can be shaped. Secondly, data sources know
the importance and role of metadata, and have a strong interest in the submission
of metadata. Thirdly, a technical mechanism should be designed to ensure the qual-
ity of metadata.

China has set up a CHM website on the Internet (www.biodiv.gov.cn). However,
a search engine driven by a metadatabase with linkages to data sources is lacking.
After the formulation of the core biodiversity metadata standard, the construction



1022

of a biodiversity metadatabase should be strengthened, which will give service to
online query, management and use of biodiversity data.
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