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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19115 was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.
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Introduction

A revival in the awareness of the importance of geography and how things relate spatially, combined with the
advancement of electronic technology, have caused an expansion in the use of digital geographic information
and geographic information systems worldwide. Increasingly, individuals from a wide range of disciplines
outside of the geographic sciences and information technologies are capable of producing, enhancing, and
modifying digital geographic information. As the number, complexity, and diversity of geographic datasets
grow, a method for providing an understanding of all aspects of this data grows in importance.

Digital geographic data is an attempt to model and describe the real world for use in computer analysis and
graphic display of information. Any description of reality is always an abstraction, always partial, and always
just one of many possible "views". This "view" or model of the real world is not an exact duplication; some
things are approximated, others are simplified, and some things are ignored. There is seldom perfect,
complete, and correct data. To ensure that data is not misused, the assumptions and limitations affecting the
creation of data must be fully documented. Metadata allows a producer to describe a dataset fully so that
users can understand the assumptions and limitations and evaluate the dataset's applicability for their
intended use.

Typically, geographic data is used by many people other than the producer. It is often produced by one
individual or organization and used by another. Proper documentation will provide those unfamiliar with the
data with a better understanding, and enable them to use it properly. As geographic data producers and users
handle more and more data, proper documentation will provide them with a keener knowledge of their
holdings and will allow them to better manage data production, storage, updating, and reuse.

The objective of this International Standard is to provide a structure for describing digital geographic data.
This International Standard is intended to be used by information system analysts, program planners, and
developers of geographic information systems, as well as others in order to understand the basic principles
and the overall requirements for standardization of geographic information. This International Standard
defines metadata elements, provides a schema and establishes a common set of metadata terminology,
definitions, and extension procedures. When implemented by a data producer, this International Standard will:

1) Provide data producers with appropriate information to characterize their geographic data properly.
2) Facilitate the organization and management of metadata for geographic data.
3) Enable users to apply geographic data in the most efficient way by knowing its basic characteristics.

4) Facilitate data discovery, retrieval and reuse. Users will be better able to locate, access, evaluate,
purchase and utilize geographic data.

5) Enable users to determine whether geographic data in a holding will be of use to them.

This International Standard defines general-purpose metadata, in the field of geographic information. More
detailed metadata for geographic datatypes and geographic services are defined in other ISO 19100 series
standards and user extensions.
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INTERNATIONAL STANDARD 1ISO 19115:2003(E)

Geographic information — Metadata

1 Scope

This International Standard defines the schema required for describing geographic information and services. It
provides information about the identification, the extent, the quality, the spatial and temporal schema, spatial
reference, and distribution of digital geographic data.

This International Standard is applicable to:

— the cataloguing of datasets, clearinghouse activities, and the full description of datasets;

— geographic datasets, dataset series, and individual geographic features and feature properties.

This International Standard defines:

— mandatory and conditional metadata sections, metadata entities, and metadata elements;

— the minimum set of metadata required to serve the full range of metadata applications (data discovery,
determining data fitness for use, data access, data transfer, and use of digital data);

— optional metadata elements — to allow for a more extensive standard description of geographic data, if
required;

— a method for extending metadata to fit specialized needs.

Though this International Standard is applicable to digital data, its principles can be extended to many other
forms of geographic data such as maps, charts, and textual documents as well as non-geographic data.

NOTE Certain mandatory metadata elements may not apply to these other forms of data.

2 Conformance

21 Conformance requirements
Metadata shall be provided as specified in Clause 6 and Annexes A and B.
User-defined metadata shall be defined and provided as specified in Annex C.

Any metadata claiming conformance with this International Standard shall pass the requirements described in
the abstract test suite presented in Annex D.

2.2 Metadata Profiles

Any profile conforming to this International Standard shall conform to the rules in Annex C, Clause C.6.
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2.3 Obligation and condition

For the purposes of conformance testing using the abstract test suite in Annex D, metadata entities and
elements shall be considered to be mandatory, conditional or optional as specified in the applicable profile.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 639 (all parts), Code for the representation of names of languages

ISO 3166 (all parts), Codes for the representation of names of countries and their subdivisions

ISO 4217:2001, Codes for the representation of currencies and funds

ISO 8859 (parts 1 to 16), Information technology — 8-bit single-byte coded graphic character sets

ISO 8879, Information processing — Text and office systems — Standard Generalized Markup Language
(SGML)

ISO/IEC 10646-1, Information technology — Universal Multiple-Octet Coded Character Set (UCS) — Part 1:
Architecture and Basic Multilingual Plane

ISO/IEC 11179 (all parts), Information technology — Specification and standardization of data elements
ISO 19106:—"') , Geographic information — Profiles

ISO 19107:—"), Geographic information — Spatial schema

ISO 19108:2002, Geographic information — Temporal schema

ISO 19109:—"), Geographic information — Rules for application schema

ISO 19110:—"), Geographic information — Methodology for feature cataloguing

ISO 19111:2003, Geographic information — Spatial referencing by coordinates

ISO 19112:—"), Geographic information — Spatial referencing by geographic identifiers
ISO 19113:2002, Geographic information — Quality principles

ISO 19114:—"), Geographic information — Quality evaluation procedures

ISO 19117:—"), Geographic information — Portrayal

ISO 19118:—"), Geographic information — Encoding

1) To be published.
Documents

Document Sharing Hub
2 © 1SO 2003 — All rights reserved

Full document details: ISO 19115-2003


http://www.avadocuments.com/doc/iso-19115-2003
http://www.avadocuments.com/doc/iso-19115-2003

ISO 19115:2003(E)

4 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

NOTE The terms and definitions used in conjunction with the UML models are addressed in Clause 5.

41
data type
specification of a value domain with operations allowed on values in this domain [ISO 19103]

EXAMPLE Integer, Real, Boolean, String, Date, and GM_Point.
NOTE A data type is identified by a term, e.g. Integer.

4.2
dataset
identifiable collection of data

NOTE A dataset may be a smaller grouping of data which, though limited by some constraint such as spatial extent
or feature type, is located physically within a larger dataset. Theoretically, a dataset may be as small as a single feature or
feature attribute contained within a larger dataset. A hardcopy map or chart may be considered a dataset.

4.3
dataset series
collection of datasets sharing the same product specification

4.4

grid

network composed of two or more sets of curves in which the member of each set intersect the members of
the other sets in an algorithmic way [ISO 19123]

4.5
metadata
data about data

4.6
metadata element
discrete unit of metadata

NOTE 1 Metadata elements are unique within a metadata entity.
NOTE 2  Equivalent to an attribute in UML terminology.

4.7
metadata entity
set of metadata elements describing the same aspect of data

NOTE 1 May contain one or more metadata entities.
NOTE 2 Equivalent to a class in UML terminology.

4.8
metadata section
subset of metadata which consists of a collection of related metadata entities and metadata elements

NOTE Equivalent to a package in UML terminology.

49
model
abstraction of some aspects of a universe of discourse [ISO 19109]
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410
resource
asset or means that fulfils a requirement

EXAMPLE Dataset, service, document, person or organization.
411

temporal reference system
reference system against which time is measured [ISO 19108]

5 Symbols and abbreviated terms

5.1 Abbreviations

DTD Document Type Definition

IDL Interface Definition Language

OCL Object Constraint Language

SGML Standard Generalized Markup Language
UML Unified Modelling Language

XML Extensible Markup Language

5.2 UML notations

The diagrams that appear in this International Standard are presented using the Unified Modelling Language
(UML) static structure diagram with the ISO Interface Definition Language (IDL) basic type definitions and the
UML Object Constraint Language (OCL) as the conceptual schema language. The UML notations used in this
International Standard are described in the Figure 1.

Association

Aggregation

Composition <>

Generalization >

Dependency e e >

Figure 1 — UML notation
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5.3 UML model relationships

5.3.1 Associations

An association is used to describe a relationship between two or more classes. UML defines three different
types of relationships, called association, aggregation and composition. The three types have different
semantics. An ordinary association shall be used to represent a general relationship between two classes.
The aggregation and composition associations shall be used to create part-whole relationships between two
classes. The direction of an association must be specified. If the direction is not specified, it is assumed to be
a two-way association. If one-way associations are intended, the direction of the association can be marked
by an arrow at the end of the line.

An aggregation association is a relationship between two classes in which one of the classes plays the role of
container and the other plays the role of a containee.

A composition association is a strong aggregation. In a composition association, if a container object is

deleted, then all of its containee objects are deleted as well. The composition association shall be used when
the objects representing the parts of a container object cannot exist without the container object.

5.3.2 Generalization

A generalization is a relationship between a superclass and the subclasses that may be substituted for it. The
superclass is the generalized class, while the subclasses are specified classes.

5.3.3 Instantiation/Dependency

A dependency relationship shows that the client class depends on the supplier class/interface to provide
certain services, such as:

— Client class accesses a value (constant or variable) defined in the supplier class/interface;
— Operations of the client class invoke operations of the supplier class/interface;

— Operations of the client class have signatures whose return class or arguments are instances of the
supplier class/interface.

An instantiated relationship represents the act of substituting actual values for the parameters of a
parameterized class or parameterized class utility to create a specialized version of the more general item.

5.3.4 Roles

If an association is navigable in a particular direction, the model shall supply a “role name” that is appropriate
for the role of the target object in relation to the source object. Thus in a two-way association, two role names
will be supplied. Figure 2 represents how role names and cardinalities are expressed in UML diagrams.
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Association between classes

Association name

Class #1 Class #2
role-1 role-2

Association cardinality

1 1.
Class Exactly one Class One or more
N n
0. Class Zero or more Class Specific number
0.1 Class Optional (zero or one)
Aggregation between classes Class Inheritance (subtyping of classes)
Aggregate Superclass
class
I I | I I |
Component Component Component Subclass #1 Subclass #2 Subclass #n
class #1 class #2 class #n

Figure 2 — UML roles

5.4 UML model stereotypes

A UML stereotype is an extension mechanism for existing UML concepts. It is a model element that is used to
classify (or mark) other UML elements so that they in some respect behave as if they were instances of new
virtual or pseudo metamodel classes whose form is based on existing base metamodel classes. Stereotypes
augment the classification mechanisms on the basis of the built-in UML metamodel class hierarchy. Below are
brief descriptions of the stereotypes used in this International Standard, for more detailed descriptions consult
ISO/TS 19103.

In this International Standard the following stereotypes are used:

a) <<Type>> class used for specification of a domain of instances (objects), together with the operations
applicable to the objects. A type may have attributes and associations.

b) <<Enumeration>> data type whose instances form a list of named literal values. Both the enumeration
name and its literal values are declared. Enumeration means a short list of well-understood potential
values within a class.

c) <<DataType>> a descriptor of a set of values that lack identity and whose operations do not have side
effects. Datatypes include primitive pre-defined types and user-definable types. Pre-defined types include
numbers, string, and time. User-definable types include enumerations.

d) <<Codelist>> used to describe a more open enumeration. <<CodeList>> is a flexible enumeration. Code
lists are useful for expressing a long list of potential values. If the elements of the list are completely
known, an enumeration should be used; if the only likely values of the elements are known, a code list
should be used.
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e) <<Union>> describes a selection of one of the specified types. This is useful to specify a set of alternative
classes/types that can be used, without the need to create a common super-type/class.

f)  <<Abstract>> class (or other classifier) that cannot be directly instantiated. UML notation for this to show

the name in italics.

g) <<Metaclass>> class whose instances are classes. Metaclasses are typically used in the construction of
metamodels. A metaclass is an object class whose primary purpose is to hold metadata about another

class.

h) <<Interface>> named set of operations that characterize the behaviour of an element.
i) <<Package>> cluster of logically related components, containing sub-packages.

j) <<Leaf>> package that contains definitions, without any sub-packages.

5.5 Package abbreviations

Two letter abbreviations are used to denote the package that contains a class. Those abbreviations precede
class names, connected by a “_”. The standard that those classes are located in is indicated in parentheses. A

list of those abbreviations follows.

CcC Changing Coordinates (ISO 19111)

Cl Citation (ISO 19115)
Ccv Coverages (ISO 19123)
DQ Data quality (ISO 19115)
DS Dataset (ISO 19115)

EX Extent (ISO 19115)

FC Feature Catalogue (ISO 19110)

FE Feature (ISO 19109)

FT Feature Topology (ISO 19107)

GF General Feature (ISO 19109)

GM Geometry (ISO 19107)
GR Graph (ISO 19107)
LI Lineage (ISO 19115)

MD Metadata (1ISO 19115)

PF Feature Portrayal (ISO 19117)
PS Positioning Services (ISO 19116)
RS Reference System (ISO 19115)
SC Spatial Coordinates (ISO 19111)
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Sl Spatial Identification (ISO 19112)

SV Services (ISO 19119)
™ Temporal (ISO 19108)

TP Topology (ISO 19107)

TS Simple Topology (ISO 19107)

5.6 UML model/data dictionary relationships

Table 1 illustrates the relationship between the terminology of the UML models and the data dictionary.

Table 1 — Relationship between UML model and data dictionary

UML Model Data Dictionary
Package Section
Generalized Class Entity
Specified Class Entity
Class Entity
Attribute Element
Association Element

6 Requirements

6.1 Metadata for geographic data requirement

This International Standard identifies the metadata required to describe digital geographic data. Metadata is
applicable to independent datasets, aggregations of datasets, individual geographic features, and the various
classes of objects that compose a feature. Metadata shall be provided for geographic datasets and may,
optionally, be provided for aggregations of datasets, features, and attributes of features. Metadata is
composed of one or more Metadata Sections (UML Packages) containing one or more Metadata Entities
(UML classes).

6.2 Metadata application information

Figure 3 is a UML class diagram defining the classes of geographic information to which metadata applies. It
specifies that a dataset (DS_DataSet) must have one or more related Metadata entity sets (MD_Metadata).
Metadata may optionally relate to a Feature, Feature Attribute, Feature Type, Feature Property Type (a
Metaclass instantiated by Feature association role, Feature attribute type, and Feature operation), and
aggregations of datasets (DS_Aggregate). Dataset aggregations may be specified (subclassed) as a general
association (DS_OtherAggregate), a dataset series (DS_Series), or a special activity (DS_lInitiative).
MD_Metadata also applies to other classes of information and services not shown in this diagram (see
MD_ScopeCode, B.5.25).
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<<Metaclass>>

GF_FeatureType <<Metaclass>>
(from General Feature Model) GF_AttributeType
+featureType +featureAttribute
0..* 0.
0..*
+eatureTypeMetadata +featureAttributeMetadata
0..*
MD_Metadata
(from Metadata entity set information) +has
+propertyTypeMetadata 0..” +seriesMetadata 1.
1.*
<<Metaclass>>
GF_PropertyType
(from General Feature Model) gpiopertyType
+series .
0..* +describes
+partOf 0.*
+superset 0..*| <<Abstract>> 0..*
MultipleAggregation DS_Aggregate DS_DataSet
+composedOf
+subset 0..* A 1.*
DS_OtherAggregate DS_Series DS_Initiative
DS_StereoMate
DS_Platform DS_Sensor DS_ProductionSeries

Figure 3 — Metadata application
6.3 Metadata packages

6.3.1 Metadata package and entity relationship

In this International Standard, metadata for geographic data is presented in UML Packages. Each package
contains one or more entities (UML Classes), which can be specified (subclassed) or generalized
(superclassed). Entities contain elements (UML class attributes) which identify the discrete units of metadata.
Entities may be related to one or more other entities. Entities can be aggregated and repeated as necessary
to meet: (1) the mandatory requirements stated in this International Standard; (2) additional user requirements.
Figure 4 illustrates the layout of the packages. The metadata is fully specified in the UML model diagrams and
data dictionary for each package, which can be found in Annexes A and B respectively. If a discrepancy
between the two annexes exists, Annex A shall be considered authoritative.
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Figure 4 — Metadata packages

<<Leaf>>
Constraint _l
information
<<Leaf>> —l
—l /'\\ . Contem - - __
\ information -—-= ‘> <<Leaf>>
<<Leaf>> \ 7 Citation and responsible
Portrayal catalogue \\ ,4 party information
information 4
| / 7 AN
/
v | / e / 1
\ \ / , \
\ /
N | Y - / |
\ | / / \
\ | Vi <<Leaf>> / \
N ! 4 Distribution / |
<<lLeaf>> \ / . . /
i \ ; information |
Maintenance \ | y 4 / \
information N ! ’ _-7 // 1
N~ < N ! % P , |
RN \ | // -7 |
—l \
T~ - . / _- -7 ‘l
<<Leaf>> —l / |
Metadata entity |- — _ _ _ 4 !
B _ —| setinformation Tt —— SN <<Leaf>> ll
- ~ — .
Ve 7 N RN Metadata extension |
~ - .
_<<|Teaf>> , 4 ) \ ~ o information |
Application schema . | \ SO |
information it / \ N |
~ |
/ I \ SO
/ ! \ ~ o |
, 4 | \ ~ o \
, | \\ I |
7/ ! N |
, h \ S o \
7 ~ |
, I RN
/// | ~_ |
\
I’ <<Leaf>> ~S \
/ Identification
<<Leaf>‘> | information <<lLeaf>>
Data quality ! ; Reference system
information I/ \ AN . information
\
I \ RN -7
I \\J > ~ - 7
%
7
N A
_ <<lLeaf>> . _<<Leaf>> <<Leaf>>
Spatial representation Units of Measure Extent
information (from Derived) information

The relationship between packages of metadata and metadata entities is shown in Table 2. The packages of

metadata are listed in the Package column and the aggregate entity of metadata contained within the
corresponding package is listed in the Entity column. The entities contained within the packages are further

Number column.

defined in 6.3.2 through 6.4.2. Each package has a corresponding subclause, which is listed in the Subclause
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Table 2 — Relationship between packages of metadata and metadata entities

Subclause Package Entity UML Diagram Data Dictionary
Number
6.3.2.1 Metadata entity set information MD_Metadata A21 B.2.1
6.3.2.2 Identification information MD_ Identification A.2.2 B.2.2
6.3.2.3 Constraint information MD_Constraints A23 B.2.3
6.3.24 Data quality information DQ_DataQuality A2.41 B.2.4.1
A24.2 B.2.4.2
A243 B.2.4.3
6.3.2.5 Maintenance information MD_Maintenancelnformation A.2.5 B.2.5
6.3.2.6 Spatial representation information MD_SpatialRepresentation A.2.6 B.2.6
6.3.2.7 Reference system information MD_ReferenceSystem A2.7 B.2.7
6.3.2.8 Content information MD_ContentInformation A.2.8 B.2.8
6.3.2.9 Portrayal catalogue information MD_PortrayalCatalogueReference A2.9 B.2.9
6.3.2.10 Distribution information MD_Distribution A.2.10 B.2.10
6.3.2.11 Metadata extension information MD_MetadataExtensionIinformation A.2.11 B.2.11
6.3.2.12 Application schema information MD_ ApplicationSchemalnformation A.2.12 B.2.12
6.4.1 Extent information EX_Extent A.3.1 B.3.1
6.4.2 Citation and responsible party | Cl_Citation A.3.2 B.3.2
information Cl_ResponsibleParty

6.3.2 Package descriptions

6.3.2.1

Metadata entity set information (MD_Metadata)

Metadata entity set information consists of the entity (UML class) MD_Metadata, which is mandatory. The
MD_Metadata entity contains both mandatory and optional metadata elements (UML attributes). The
MD_Metadata entity is an aggregate of the following entities (which are further explained in the following
subclauses):

MD_ Identification
MD_Constraints
DQ_DataQuality

MD_ Maintenancelnformation
MD_SpatialRepresentation
MD_ReferenceSystem

MD_ Contentinformation

MD_ PortrayalCatalogueReference

MD_Distribution

MD_MetadataExtensionIinformation

MD_ ApplicationSchemalnformation
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6.3.2.2 Identification information (MD_ldentification)

Identification information contains information to uniquely identify the data. Identification information includes
information about the citation for the resource, an abstract, the purpose, credit, the status and points of
contact. The MD_Identification entity is mandatory. It contains mandatory, conditional, and optional elements.
The MD_Identification entity may be specified (subclassed) as MD_Dataldentification when used to identify
data and as MD_Serviceldentification when used to identify a service. MD_Serviceldentification provides a
high level description of a service, for further information see ISO 19119. MD_Identification is an aggregate of
the following entities:

e MD_Format, format of the data

e MD_BrowseGraphic, graphic overview of the data

e MD_Usage, specific uses of the data

e MD_Constraints, constraints placed on the resource
e MD_Keywords, keywords describing the resource

e MD_Maintenancelnformation, how often the data is scheduled to be updated and the scope of the
update

e MD_Aggregatelnformation, information about datasets that are aggregate parts of the dataset that
the metadata describes

The extent element of MD_Dataldentification is conditional; either the EX_GeographicBoundingBox or the
EX_GeographicDescription subclass of extent's geographicElement Role shall be included if the dataset is
spatially referenced. If necessary both may be used.

The characterSet element of MD_Dateldentification is conditional; it is documented if ISO/IEC 10646-1 is not
used.

6.3.2.3  Constraint information (MD_Constraints)

This package contains information concerning the restrictions placed on data. The MD_Constraints entity is
optional and may be specified as MD_LegalConstraints and/or MD_SecurityConstraints.

The otherConstraint element of MD_LegalConstraints shall be non-zero (used) only if accessConstraints
and/or useConstraints elements have a value of “otherRestrictions”, which is found in the MD_RestrictionCode
codelist.

6.3.2.4 Data quality information (DQ_DataQuality)

This package contains a general assessment of the quality of the dataset. The DQ_DataQuality entity is
optional and contains the scope of the quality assessment. DQ_DataQuality is an aggregate of LI_Lineage
and DQ_Element. DQ_Element can be specified as DQ_Completeness, DQ_LogicalConsistency,
DQ_PositionalAccuracy, DQ_ThematicAccuracy and DQ_TemporalAccuracy. Those five entities represent
Elements of data quality and can be further subclassed to the sub-Elements of data quality. Users may add
additional elements and sub-elements of data quality by sub-classing DQ_Element or the appropriate sub-
element.

This package also contains information about the sources and production processes used in producing a
dataset. The LI_Lineage entity is optional and contains a statement about the lineage. LI_Lineage is an
aggregate of LI_ProcessStep and LI_Source.

Either the  “report” or “lineage” roles of DQ_DataQuality @must be present if
DQ_DataQuality.scope.DQ_Scope.level has a value of “dataset”.
Documents
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The “levelDescription” element of DQ_Scope is mandatory if the “level” element of DQ_Scope does not have
a value of “dataset” or “series”.

The “statement” element of LI_Lineage is mandatory if DQ_DataQuality.scope.DQ_Scope.level has a value of
“dataset” or “series” and the LI_Lineage roles of “source” and “processStep” are not documented.

The “source” role of LI_Lineage is mandatory if the “statement” element and the “processStep” role of
LI_Lineage are not documented.

The “processStep” role of LI_Lineage is mandatory if the “statement” element and the “source” role of
LI_Lineage are not documented.

Either the “description” or “sourceExtent” element of LI_Source must be documented.

6.3.2.5 Maintenance information (MD_Maintenancelnformation)

This package contains information about the scope and frequency of updating data. The
MD_Maintenancelnformation entity is optional and contains mandatory and optional metadata elements.

6.3.2.6  Spatial representation information (MD_SpatialRepresentation)

This package contains information concerning the mechanisms used to represent spatial information in a
dataset. The MD_SpatialRepresentation entity is optional and can be specified as
MD_ GridSpatialRepresentation and MD_VectorSpatialRepresentation. Each of the specified entities contains
mandatory and optional metadata elements. When further description is  necessary,
MD_GridSpatialRepresentation may be specified as MD_Georectified and/or MD_Georeferenceable.
Metadata for Spatial data representation are derived from ISO 19107.

6.3.2.7 Reference system information (MD_ReferenceSystem)

This package contains the description of the spatial and temporal reference system(s) used in a dataset.
MD_ReferenceSystem contains an element to identify the reference system used. MD_ReferenceSystem may
be subclassed as MD_CRS, which is an aggregate of MD_ProjectionParameters and
MD_EllipsoidParameters. MD_ProjectionParameters is an aggregate of MD_ObliqueLineAzimuth and
MD_ObliqueLinePoint.

6.3.2.8 Content information (MD_Contentinformation)

This package contains information identifying the feature catalogue used (MD_FeatureCatalogueDescription)
and/or information describing the content of a coverage dataset (MD_CoverageDescription). Both description
entities are subclasses of the MD_Contentinformation entity. MD_CoverageDescription may be subclassed as
MD_ImageDescription, and has an aggregate of MD_RangeDimension. MD_RangeDimension may
additionally be subclassed as MD_Band.

6.3.2.9 Portrayal catalogue information (MD_PortrayalCatalogueReference)

This package contains information identifying the portrayal catalogue used. It consists of the optional entity
MD_ PortrayalCatalogueReference. This entity contains the mandatory element used to specify which
portrayal catalogue is used by the dataset.

6.3.2.10 Distribution information (MD_Distribution)

This package contains information about the distributor of, and options for obtaining, a resource. It contains
the optional MD_Distribution entity. MD_Distribution is an aggregate of the options for the digital distribution of
a dataset (MD_DigitalTransferOptions), identification of the distributor (MD_Distributor) and the format of the
distribution (MD_Format), which contains mandatory and optional elements. MD_DigitalTransferOptions
contains the medium used for the distribution (MD_Medium) of a dataset, and is an aggregate of
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MD_Distributor. MD_Distributor's other aggregate is the process for ordering a distribution
(MD_StandardOrderProcess).

The “distributionFormat” role of MD_Distribution is mandatory if the “distributorFormat” role of MD_Distributor
is not documented.

The “distributorFormat” role of MD_Distributor is mandatory if the “distributionFormat” role of MD_Distribution
is not documented.

6.3.2.11 Metadata extension information (MD_MetadataExtensionInformation)

This package contains information about user specified extensions. It contains the optional
MD_MetadataExtensioninformation entity. MD_MetadataExtensionInformation is an aggregate of information
describing the extended metadata elements (MD_ExtendedElementinformation).

If the “dataType” element of MD_ExtendedElementinformation does not have a value of ‘codelist,

‘enumeration’ or ‘codelistElement’; then the “obligation”, “maximumOccurence” and “domainValue” elements
are mandatory.

If the “dataType” element of MD_ExtendedElementinformation has a value of ‘codelistElement’, then the
“domainCode” element is mandatory.

If the “dataType” element of MD_ExtendedElementinformation does not have a value of ‘codelistElement’,
then the “shortName” element is mandatory.

If the “obligation” element of MD_ExtendedElementinformation has a value of ‘conditional’, then the
“condition” element is mandatory.

6.3.2.12 Application schema information (MD_ApplicationSchemalnformation)

This package contains information about the application schema used to build a dataset. It contains the
optional entity MD_ApplicationSchemalnformation. The entity contains mandatory and optional elements.

6.4 Metadata datatypes

6.4.1 Extent information (EX_Extent)

The datatype in this package is an aggregate of the metadata elements that describe the spatial and temporal
extent of the referring entity. The EX Extent entity contains information about the geographic
(EX_GeographicExtent), temporal (EX_TemporalExtent) and the vertical (EX_VerticalExtent) extent of the
referring entity. EX_GeographicExtent can be subclassed as EX_BoundingPolygon,
EX_GeographicBoundingBox and EX_GeographicDescription. The combined spatial and temporal extent
(EX_SpatialTemporalExtent) is an aggregate of EX_GeographicExtent. EX_SpatialTemporalExtent is a
subclass of EX_TemporalExtent.

The EX_ Extent entity has three optional roles named “geographicElement’, “temporalElement”, and
“verticalElement” and an element called “description”. At least one of the four shall be used.

The entity stereotype “DataType” is defined in 5.4.

Documents

Document Sharing Hub
14 © 1SO 2003 — Al rights reserved

Full document details: ISO 19115-2003


http://www.avadocuments.com/doc/iso-19115-2003
http://www.avadocuments.com/doc/iso-19115-2003

ISO 19115:2003(E)

6.4.2 Citation and responsible party information (Cl_Citation and Cl_ResponsibleParty)

This package of datatypes provides a standardized method (CI_Citation) for citing a resource (dataset, feature,
source, publication, etc.), as well as information about the party responsible (Cl_ResponsibleParty) for a
resource. The CIl_ResponsibleParty datatype contains the identity of person(s), and/or position, and/or
organization(s) associated with the resource. The location (Cl_Address) of the responsible person or
organization is also defined here.

The entity stereotype “DataType” is defined in 5.4.

6.5 Core metadata for geographic datasets

This International Standard defines an extensive set of metadata elements; typically only a subset of the full
number of elements is used. However, it is essential that a basic minimum number of metadata elements be
maintained for a dataset. Listed are the core metadata elements required to identify a dataset, typically for
catalogue purposes. This list contains metadata elements answering the following questions: “Does a dataset
on a specific topic exist (‘what’)?”, “For a specific place (‘where’)?”, “For a specific date or period (‘when’)?”
and “A point of contact to learn more about or order the dataset (‘who’)?”. Using the recommended optional
elements in addition to the mandatory elements will increase interoperability, allowing users to understand
without ambiguity the geographic data and the related metadata provided by either the producer or the
distributor. Dataset metadata profiles of this International Standard shall include this core.

Listed below (see Table 3) are the core metadata elements (mandatory and recommended optional) required
for describing a dataset. An “M” indicates that the element is mandatory. An “O” indicates that the element is
optional. A “C” indicates that the element is mandatory under certain conditions.
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Table 3 — Core metadata for geographic datasets

Dataset title (M) Spatial representation type (O)
(MD_Metadata > MD_Dataldentification.citation > (MD_Metadata >

CI_Citation.title) MD_Dataldentification.spatialRepresentationType)
Dataset reference date (M) Reference system (O)

(MD_Metadata > MD_Dataldentification.citation > (MD_Metadata > MD_ReferenceSystem)
CI_Citation.date)

Dataset responsible party (O) Lineage (O)

(MD_Metadata > MD_Dataldentification.pointOfContact > (MD_Metadata > DQ_DataQuality.lineage > LI_Lineage)

Cl_ResponsibleParty)

Geographic location of the dataset (by four On-line resource (O)

coordinates or by geographic identifier) (C) (MD_Metadata > MD_ Distribution >

(MD_Metadata > MD_Dataldentification.extent > EX_Extent | MD_DigitalTransferOption.onLine > Cl_OnlineResource)
> EX_GeographicExtent > EX_GeographicBoundingBox or
EX_GeographicDescription)

Dataset language (M) Metadata file identifier (O)
(MD_Metadata > MD_Dataldentification.language) (MD_Metadata.fileldentifier)

Dataset character set (C) Metadata standard name (O)
(MD_Metadata > MD_Dataldentification.characterSet) (MD_Metadata.metadataStandardName)
Dataset topic category (M) Metadata standard version (O)
(MD_Metadata > MD_Dataldentification.topicCategory) (MD_Metadata.metadataStandardVersion)
Spatial resolution of the dataset (O) Metadata language (C)

(MD_Metadata > MD_Dataldentification.spatialResolution > (MD_Metadata.language)
MD_Resolution.equivalentScale or MD_Resolution.distance)

Abstract describing the dataset (M) Metadata character set (C)
(MD_Metadata > MD_Dataldentification.abstract) (MD_Metadata.characterSet)
Distribution format (O) Metadata point of contact (M)

(MD_Metadata > MD_Distribution > MD_Format.name and (MD_Metadata.contact > Cl_ResponsibleParty)
MD_Format.version)

Additional extent information for the dataset | Metadata date stamp (M)
(vertical and temporal) (O) (MD_Metadata dateStamp)

(MD_Metadata > MD_Dataldentification.extent > EX_Extent
> EX_TemporalExtent or EX_VerticalExtent)

6.6 Unified Modelling Language (UML) diagrams

Annex A provides the metadata schemas in the form of Unified Modelling Language (UML) diagrams. These
diagrams, in conjunction with the data dictionary presented in Annex B, serve to fully define the total abstract
model for metadata.

6.7 Data dictionary

Annex B contains the element and entity definitions for the metadata schemas. This dictionary, in conjunction
with the diagrams presented in Annex A, serve to fully define the total abstract model for metadata.

Codelists and their values provided in this International Standard (B.5 and A.2) are normative. User
extensions to codelists shall follow the rules as described in Annex C and ISO/IEC 11179-6. ISO/IEC 11179-6
defines the information to be specified, conditions to be fulfilled and procedure(s) to be followed for registering
data elements.
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6.8 Metadata extensions and profiles

Annex C provides the rules for defining and applying additional metadata to better serve special user needs.

6.9 Abstract test suite

Annex D defines the tests that must be passed to claim conformance with this International Standard.

6.10 Comprehensive dataset metadata application profile

Annex E defines a comprehensive metadata application schema, which provides an implementable metadata
profile. It incorporates the mandatory and optional metadata required to document a geographic data resource
completely (independent dataset, dataset series, or individual geographic features). This schema fully defines
the complete range of metadata required to identify, evaluate, extract, employ, and manage geographic
information. Data producers typically provide comprehensive metadata.

This schema is provided as a UML model.

6.11 Metadata extension methodology

Annex F provides guidance on extending metadata. Additional metadata elements shall be defined according
to the rules described in Annex C.

6.12 Metadata implementation

Annex G provides an overview of methods and ideas for the implementation and management of metadata for
the purposes of search and retrieval, metadata exchange, and presentation.

6.13 Hierarchical levels of metadata

Annex H provides methods for efficiently handling metadata for datasets with metadata requirements at
different levels.

6.14 Implementation examples

Annex | provides an example of the use of this International Standard, utilizing the core components of the
comprehensive profile, for a geographic dataset. An example of extended metadata elements, as may be
developed by a specific information community, is provided (1.3).

6.15 Multilingual support for free text fields

Annex J provides a structure to implement the free text fields of this International Standard in multiple
languages.
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Annex A
(normative)

Metadata schemas

A.1 Metadata UML models

Metadata for describing geographic data is defined using an abstract object model in the Unified Modelling
Language (UML). The diagrams in the following subclauses provide “views,” which are portions of the total
abstract model for metadata. Each diagram defines a metadata section (UML package) of related entities,
elements, data types, and code lists. Related entities, which are defined in another diagram, are shown with
elements suppressed and the defining package specified under the entity name in parenthesis. Throughout
the following models, entities may have mandatory and/or optional elements and associations. In some cases,
optional entities may have mandatory elements; those elements become mandatory only if the optional
element is used.
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A.2 Metadata package UML diagrams

A.2.1 Metadata entity set information

Figure A.1 defines the class “MD_Metadata” and shows containment relationships with the other metadata
classes which, in aggregate, define metadata for geographic data. The other metadata class diagrams can be
found on the following pages. The data dictionary for this diagram is located in B.2.1.

<<Abstract>> MD_ReferenceSystem
MD_SpatialRepresentation (from Reference system information)
(from Spatial representation information)

+referenceSysteminfo

+spatialRepresentationinfo 0.” . - -
P P 0. MD_MetadataExtensionInformation
(from Metadata extension information)
DQ_DataQuality +metadataExtensioninfo
(from Data quality information) 0.*

+dataOualltylnf0 MD_Maintenancelnformation

MD_Metadata (from Maintenance information)
+ fileldentifier [0..1] : CharacterString 0.1 0.*
MD_Distribution +d|str|but|onlnfo + language [0..1] : CharacterString +metadataMaintenance |  +resourceMaintenance
(from Distribution mformahon) o1 + characterSet [0..1] : MD_CharacterSetCode = "utf8"
+ parentldentifier [0..1] : CharacterString
+ hierarchyLevel [0.."] : MD_ScopeCode = "dataset"
+ hierarchyLevelName [0..*] : CharacterString
+ contact [1..*] : CI_ResponsibleParty
+ dateStamp : Date
+contentinfo + metadataStandardName [0..1] : CharacterString
0.r + metadataStandardVersion [0..1] : CharacterString +identificationinfo <<Abstract>>
<<Abstract>> + dataSetURI [0..1] : CharacterString 1.* MD._Identification
MD_Contentinformation N <= (from Identification information)
(from Content information) \
N \ +resourceConstraints
+portrayalCataloguelnfo \ 0.
0.1 4 \\ +metadataConstraints
\ 0.” MD_Constraints
MD_PortrayalCatalogueReference \ (from Constraint information)
(from Portrayal catalogue information) \ N

Conditional statements: [BN

language: documented if not defined by the encoding

standard

MD_ApplicationSchemalnformation characterSet: documented if ISO 10646-1 not used and
(from Application schema information) not defined by the encoding standard

hierarchyLevel: documented if hierarchyLevel not

="dataset"

hierarchyLevelName: documented if hierarchyLevel not

= "dataset"

+applicationSchemalnfo
0.*

Figure A.1 — Metadata entity set information

A.2.2 Ildentification information

Figure A.2 defines the metadata classes required to identify a resource. It also defines separate specialization
sub-classes for identifying data and services. The data dictionary for this diagram is located in B.2.2.
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MD_Usage
+ specificUsage : CharacterString
+ usageDateTime [0..1] : DateTime
+ userDeterminedLimitations [0..1] : CharacterString
+ userContactinfo [1..*] : CI_ResponsibleParty

MD_Metadata

(from Metadata entity set information)

+resourceConstraints 0.*

(from Constraint information)

MD_Constraints Either

"aggregateDataSetName" or
"aggregateDataSetldentifier"
must be documented

<<DataType>>
MD_Aggregatelnformation

aggregationinfo

+ aggregateDataSetName [0..1] : CI_Citation

+ aggregateDataSetldentifier [0..1] : MD_Identifier
1+ associationType : DS_AssociationTypeCode
0." |+ initiativeType [0..1] : DS_InitiativeTypeCode

+descriptiveKeywords

MD_Keywords

0.

+keyword [1.."] : CharacterString
+type [0..1] : MD_KeywordTypeCode
+ thesaurusName [0..1] : Cl_Citation

0.

+resourceMaintenance

MD_Maintenancelnformation
(from Maintenance information)

MD_Serviceldentification

<<CodeList>>
MD_ProgressCode

+ completed

+ historicalArchive

+ obsolete

+ onGoing

+ planned

+ required

+ underDevelopment

<<DataType>>

MD_RepresentativeFraction

+ denominator : Integer

+resourceSpecificUsage
0. +identificationinfo
1.0
= MDB?]row?eCSitrgphlc <<Abstract>>
+ fileName : CharacterString . . MD Identification
+ ﬁIeDescriptionl [0.1]: CharapterString +graphicOverview + citation - CI_CRation
+fileType [0..1] : CharacterString 0. + abstract : CharacterString
+purpose [0..1] : CharacterString
+ credit [0.."] : CharacterString
+ status [0..] : MD_ProgressCode
MD_Format resourceFormat + poinOfContact [0.."] : CI_ResponsibleParty
(from Distribution information) 0.*
<<CodeList>> ZF
MD_KeywordTypeCode
+ dicipline characterSet: documented if ISO 10646-1 is not used
+place {MD_Metadata.hierarchyLevel = "dataset" implies count
+ stratum (extent.geographicElement.EX_GeographicBoundingBox) + count
+ :ﬁ?rggral (extent.geographicElement.EX_GeographicDescription) >=1}
+
{MD_Metadata.hierarchyLevel notEqual "dataset" implies topicCategory is not mandatory}
T
MD_Dataldentification <<CodeList>>
+ spatialRepresentationType [0..*] : MD_SpatialRepresentationTypeCode MD_CharacterSetCode
+ spatialResolution [0..*] : MD_Resolution +ucs2
+language [1..*] : CharacterString +ucs4
+ characterSet [0..*] : MD_CharacterSetCode = "utf8" +utf7
+topicCategory [0..*] : MD_TopicCategoryCode +utf8
+ environmentDescription [0..1] : CharacterString +Uutf16
+extent [0..*] : EX_Extent +8859partt
+ supplementallnformation [0..1] : CharacterString +8859part2
+ 8859part3
<<Union>> + 8859partd
MD_Resolution + ggggpa”g
+ equivalentScale : MD_RepresentativeFraction : 8859p2::7
+ distance : Distance N 8859;2 artg
<<CodeList>> <<Enumeration>> : gggggzg?o
MD_Initiative TypeCode MD_TopicCategoryCode +8859part11
+ campaign + farming + (reserved for future use)
+ collection + biota + 8859part13
+ exercise + boundaries +8859part14
+ experiment + climatologyMeteorologyAtmosphere + 8859part15
+ investigation + economy +8859part16
+mission + elevation +jis
+sensor +environment + shiftIS
+ operation + geoscientificinformation +eucdP
+ platform + health + usAscii
+ process +imageryBaseMapsEarthCover +ebedic
+ program + intelligenceMilitary +euckR
+ project +inlandWaters +bigs
+ study + location +GB2312
+ task + 0ceans
+ trial + planningCadastre
+ society
<<CodeList>> +structure
DS_AssociationTypeCode | | *Iransportation
+ crossReference + utilitiesCommunication
+ largerWorkCitation -
+ partOfSeamlessDatabase ~ <<CodeList>>
+ source MD_SpatialRepresentationTypeCode
+ stereoMate + vector
+grid
+ textTable
+tin
+ stereoModel
+ video
Figure A.2 — Identification information
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A.2.3 Constraint information

Figure A.3 defines the metadata required for managing rights to information including restrictions on access
and use. The data dictionary for this diagram is located in B.2.3.

<<Abstract>> MD_Metadata
MD Identification (from Metadata entity set information)
(from Identification information)
<<CodelList>>
0" MD_ClassificationCode
+resourceConstraints | 0..* +metadataConstraints + unclassified

+ restricted
MD_Constraints + confidential
+ useLimitation [0..*] : CharacterString + secret

+ topSecret

MD_LegalConstraints MD_SecurityConstraints
+ accessConstraints [0..*] : MD_RestrictionCode + classification : MD_ClassificationCode
+ useConstraints [0.."] : MD_RestrictionCode + userNote [0..1] : CharacterString
+ otherConstraints [0..*] : CharacterString + classificationSystem [0..1] : CharacterString
+ handlingDescription [0..1] : CharacterString

<<CodelList>> ..
MD_RestrictionCode =
+ copyright otherConstraints: documented if accessConstraints or
+ patent useConstraints = "otherRestrictions"
+ patentPending

+ trademark

+ license

+ intellectualPropertyRights
+ restricted

+ otherRestrictions

Figure A.3 — Constraint information
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A.2.4 Data quality information

A.2.41 General

Figure A.4 defines the metadata required to give a general assessment of the quality of a resource. The data
dictionary for this diagram is located in B.2.4.

MD_Metadata <<CodelList>>
(from Metadata entity set information) MD_EvaluationMethodTypeCode
"report" or "linage" role is mandatory if p” — | |
scope.DQ_Scope.level = 'dataset' * !rect nterna
_ + directExternal
+dataQualitylnfo -7 - + indirect
0..* P -
DQ_DStél(guallty <<DataType>>
+ scope : _Scope %
P P DQ_Scope "levelDescription" is
+ level : MD_ScopeCode mandatoryif "level"
0..1 +linage +extent[0.1]: EX_Extent [T 77°7 notEqual 'dataset’
LI_Linage + levelDescription [0..*] : MD_ScopeDescription or 'series
+report
0.*
<<Abstract>> DQ_ConformanceResult
DQ_Element + specification : Cl_Citation
+ nameOfMeasure [0..*] : CharacterString + explanation : CharacterString
+ measureldentification [0..1] : MD_Identifier + pass : Boolean
+ measureDescription [0..1] : CharacterString

+ evaluat!onMethodType [Q..1'] : DQ_EvaluatlonMethngypeCode <<Abstract>>
+ evaluationMethodDescription [0..1] : CharacterString DQ Result <I

+ evaluationProcedure [0..1] : CI_Citation -
+ dateTime [0..*] : DateTime

+ result [1..2] : DQ_Result

DQ_QuantitativeResult
+ valueType [0..1] : RecordType
+ valueUnit : UnitOfMeasure
+ errorStatistic [0..1] : CharacterString
+ value [1..] : Record

Figure A.4 — Data quality information
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Figure A.5 defines metadata required to describe the sources and production processes used in producing a
dataset. The data dictionary for this diagram is located in B.2.4.2.

DQ_DataQuality

+ scope : DQ_Scope

If(count(source) + count(processStep) =0) and AN
(DQ_DataQuality.cope.level = 'dataset' or 'series') then
statement is mandatory

+linage e
0..1 e

LI_Lineage
+ statement [0..1] : CharacterString

"source" role is mandatory if B
LI_Lineage.statement and "processStep"
role are not documented

"processStep" role is mandatory if
LI_Lineage.statement and "source" role are
not documented

+source 0..*

LI_Source

+ description [0..1] : CharacterString
+ scaleDenominator [0..1] : MD_RepresentativeFraction

+source
0.*

0.*
+processStep

LI_ProcessStep
+ description : CharacterString
+ rationale [0..1] : CharacterString

+ sourceReferenceSystem [0..1] : MD_ReferenceSystem
+ sourceCitation [0..1] : Cl_Citation
+ sourceExtent [0..*] : EX_Extent

"description” is mandatory if "soruceExtent" is not AN
documented

"sourceExtent" is mandatory if "description” is not

documented

0..* | + dateTime [0..1] : DateTime

+sourceStep + processor [0..*] : Cl_ResponsibleParty

Figure A.5 — Lineage information
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A.2.4.3 Data quality classes and subclasses

Figure A.6 defines the classes and subclasses of data quality used in the data quality diagram. The data
dictionary for this diagram is located in B.2.4.3.

DQ_DataQuality
+ scope : DQ_Scope

0.1 ? ? +report | <<Abstract>>

LI_Lineage ineage 0. DQ_Element
L
<<Abstract>> <<Abstract>> <<Abs|tract>>
DQ_Completeness T} DQ_LogicalConsistency < }— DQ_PositionalAccuracy o}
DQ_CompletenessCommission | DQ_ConceptualConsistency| | DQ_AbsoluteExternalPositionalAccuracy ||
DQ_CompletenessOmission DQ_DomainConsistency DQ_GriddedDataPositionalAccuracy
DQ_FormatConsistency DQ_RelativelnternalPositionalAccuracy ]

DQ_TopologicalConsistency | |

<<Abstract>> <<Abstract>>
DQ_ThematicAccuracy <17 DQ_TemporalAccuracy <]7
DQ_ThematicClassificationCorrectness | | DQ_AccuracyOfATimeMeasurement | |
DQ_NonQuantitativeAttributeAccuracy | | DQ_TemporalConsistency
DQ_QuantitativeAttributeAccuracy DQ_TemporalValidity

Figure A.6 — Data quality classes and subclasses
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A.2.5 Maintenance information

Figure A.7 defines the metadata required to describe the maintenance and update practices for information.
The data dictionary for this diagram is located in B.2.5.

MD_Metadata
(from Metadata entity set information)

<<CodelList>>
MD_ScopeCode
+ attribute
+ attribute Type
+ collectionHardware
+ collectionSession

+ dataset
. + series
+metadataMaintenance + nonGeographicDataset
0..1 + dimensionGroup
MD_Maintenancelnformation : E::ﬂ:gwpe
+ maintenanceAndUpdateFrequency : MD_MaintenanceFrequencyCode + propertyType
+ dateOfNextUpdate [0..1] : Date + fieldSession
+ userDefinedMaintenanceFrequency [0..1] : TM_PeriodDuration + software
+ updateScope [0..*] : MD_ScopeCode + service
+ updateScopeDescription [0..*] : MD_ScopeDescription + model
+ maintenanceNote [0..*] : CharacterString + tile

+ contact [0..*] : CI_ResponsibleParty

<<CodeList>>
MD_:\./Ialr:tenanceFrequencyCode <<Union>>
: ggirlvnua MD_ScopeDescription
+ weekly + attributes : Set<GF_AttributeType>
+ forthnightly + features : Set<GF_FeatureType>
+ monthly + featurelnstances : Set<GF_FeatureType>
+ quarterly + attributelnstances : Set<GF_AttributeType>
+ biannually + dataset : CharacterString
+ annually + other : CharacterString
+ asNeeded
+ irregular
+ notPlanned
+ unknown

Figure A.7 — Maintenance information
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A.2.6 Spatial representation information

Figure A.8 defines metadata required to describe the mechanism used to represent spatial information. The
data dictionary for this diagram is located in B.2.6.

MD_Metadata
(from Metadata entity set information)

+spatialRepresentationinfo 0..*

<<Abstract>>
MD_SpatialRepresentation

p

MD_GridSpatialRepresentation
+ numberOfDimensions : Integer - -
+ axisDimensionProperties : Sequence<MD_Dimension> MD_VectorSpatialRepresentation
+ cellGeometry : MD_CellGeometryCode + topologyLevel [0..1] : MD_TopologyLevelCode
+ transformationParameterAvailability : Boolean + geometricObjects [0..] : MD_GeometricObjects
MD_Georectified MD_Georeferenceable
+ checkPointAvailability: Boolean + controlPointAvailability: Boolean
+ checkPointDescription [0..1] : CharacterString + orientationParameterAvailability : Boolean
+ cornerPoints : Sequence<GM_Point> + orientationParameterDescription [0..1] : CharacterString
+ centerPoint [0..1] : GM_Point + georeferencedParameters : Record
+ pointInPixel : MD_PixelOrientationCode + parameterCitation [0..*] : Cl_Citation
+ transformationDimensionDescription [0..1] : CharacterString
+ transformationDimensionMapping [0..2] : CharacterString

e <<CodeList>>
-7 <<DataType>> MD,G(IaometrlcObjectTypeCode
; - o . MD_Dimension + complex
checkPointDescription” is mandatory if - - . - + composite
"checkPointAvaliability" = 1 Ij + dimensionName : MD_DimensionNameTypeCode + curve
+ dimensionSize : Integer + point
+ resolution [0..1] : Measure + solid
+ surface
<<CodelList>>
MD_DimensionTypeCode <<DataType>> <<CodeList>>
+ row MD_GeometricObjects MD_CellGeometryCode
+ column + geometricObjectType : MD_GeometricObjectTypeCode + point
+ vertical + geometricObjectCount [0..1] : Integer + area
+ track
+ crossTrack
+ line
+ sample <<Enumeration>> <<CodeList>>
+time MD_PixelOrientationCode MD_TopologyLevelCode
+ center + geometryOnly
+ lowerLeft + topology1D
+ lowerRight + planarGraph
+ upperRight + fullPlanarGraph
+ upperLeft + surfaceGraph
+ fullSurfaceGraph
+ topology3D
+ fullTopology3D
+ abstract

Figure A.8 — Spatial representation information
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A.2.7 Reference system information

Figure A.9 defines metadata required to describe the spatial and temporal reference system used. The data
dictionary for this diagram is located in B.2.7.

MD_Metadata
(from Metadata entity set information)

"referenceSystemldentifier" is <<DataType>>
mandatory i¥ MD_ Identifier
MD_CRS.projection + authority [0..1] : CI_Citation
MDicRS_euipsoid a,nd + code : CharacterString
MD_CRS.datum are not
documented
A}
\ +referenceSysteminfo
\ 0.
\
\
\
RS_ldentifier

MD_ReferenceSystem
+ referenceSystemldentifier [0..1] : RS:Identifier

+ codeSpace [0..1] : CharacterString
+ version [0..1] : CharacterString

<<Abstract>>
MD_CRS RS_ReferenceSystem

. = : RS_ldentifier
+ projection [0..1] : RS_Identifier +name P .
+ ellipsoid [0..1] : RS._Identifier + domainOfValidity [0..*] : EX_Extent

+ datum [0..1] : RS_Identifier

MD_EllipsoidParameters

+ellipsoidParameters __| + semiMajorAxis : Real
+ axisUnits : UomLength

0.1 + denominatorOfFlatteningRatio [0..1] : Real
T
+projectionParameters :
0.1 "denominatorOfFlatteningRatio" is
MD_ProjectionParameters mandatory if not a spheroid
+ zone [0..1] : Integer
+ standardParallel [0..2] : Real
longitudeOfCentralMeridian [0..1] : Real - - -
: Iztr;t?:duengrojeer::triznoerrilgilr?[]o[ 1 .]Reja +obliqueLineAzimuthParameter MD_ObliqueLineAzimuth
+ falseEasting [0..1] : Real 0..1_ | + azimuthAngle : Real
+ falseNorthing [0..1] : Real + azimuthMeasurePointLongitude : Real
+ falseEastingNorthingUnits [0..1] : UomLength
+ scaleFactorAtEquator [0..1] : Real
+ heightOfProspectivePointAboveSurface [0..1] : Real
+ longitudeOfProjectionCenter [0..1] : Real . . )
+ latitudeOfProjectionCenter [0..1] : Real +ob||queL|neP0|ntParamete.r Oiz .
+ scaleFactorAtCenterLine [0..1] : Real MD_ObliqueLinePoint
+ straightVerticalLongitudeFromPole [0..1] : Real + azimuthLineLatitude : Real
+ scaleFactorAtProjectionOrigin [0..1] : Real + azimuthLIneLongitude : Real

Figure A.9 — Reference system information
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A.2.8 Content information

Figure A.10 defines metadata about the content of a coverage and the feature catalogue(s) used to define
features. The data dictionary for this diagram is located in B.2.8.

MD_Metadata
(from Metadata entity set information)

+contentinfo
0..*

<<Abstract>>
MD_ContentInformation

L

MD_FeatureCatalogueDescription
+ complianceCode [0..1] : Boolean

MD_CoverageDescription

+ attributeDescription : RecordType + language [0.."] : CharacterString
+ contentType : MD_CoverageContentTypeCode + includeWithDataset : Boolean
<I— + featureTypes [0..*] : GenericName
+ featureCatalogueCitation [1..] : CI_Citation
+dimension
0 MD_ImageDescription
MD_RangeDimension + illuminationElevationAngel [0..1] : Real
+ sequenceldentifier [0..1] : MemberName + illuminationAzimuthAngel [0..1] : Real
+ descriptor [0..1] : CharacterString + imagingCondition [0..1] : MD_ImagingConditionCode
+ imageQualityCode [0..1] : MD_ldentifier
+ cloudCoverPercentage [0..1] : Real
+ processingLevelCode [0..1] : MD_lIdentifer
+ compressionGenerationQuantity [0..1] : Integer
MD_Band + triangulationindicator [0..1] : Boolean
+ maxValue [0..1] : Real + radiometricCalibrationDataAvailability [0..1] : Boolean
+ minValue [0..1] : Real + cameraCalibrationInformationAvailability [0..1] : Boolean
+ units [0..1] : UomLength + filmDistortionInformationAvailability [0..1] : Boolean
+ peakResponse [0..1] : Real + lensDistortionIinformationAvailability [0..1] : Boolean
+ bitsPerValue [0..1] : Integer

+ toneGradation [0..1] : Integer

+ scaleFactor [0..1] : Real . -
+ offset [0..1] : Real <<CodeList>> <<CodeLlst>>

MD_CoverageContentTypeCode MD_ImagingConditionCode
+image + blurredimage

+ thematicClassification + cloud

+ physicalMeasurement + degradingObliquity

+ fog

+ heavySmokeOrDust

"units" is mandatory if "maxValue" or j + night

"minValue" are provided + rain
+ seminDarkness

+ shadow
+ snow
+ terrainMasking

Figure A.10 — Content information
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A.2.9 Portrayal catalogue information

Figure A.11 defines metadata about the portrayal catalogue(s) used to display data. The data dictionary for
this diagram is located in B.2.9.

MD_Metadata
(from Metadata entity set information)

+portrayalCataloguelnfo 0..”

MD_PortrayalCatalogueReference
+ portrayalCatalogueCitation [1..*] : Cl_Citation

Figure A.11 — Portrayal catalogue information
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A.2.10 Distribution information

Figure A.12 defines metadata required for accessing a resource. The data dictionary for this diagram is
located in B.2.10.

MD_Metadata
(from Metadata entity set information)

count (distributionFormat +
distributorFormat) > 0

+distributioninfo 0..1 T MD_Format

MD_Distribution +distributionFormat + name : CharacterString
+ version : CharacterString

0.. + amendmentNumber [0..1] : CharacterString
+ specification [0..1] : CharacterString
+ fileDecompressionTechnique [0..1] : CharacterString
+distributorFormat
) 0.* <<CodelList>>
+transferOptions +distributor MD_MediumFormatCode
0" 0.” +FormatDistributor + cpio
MD_DigitalTransferOptions 0. +tar
+ unitsOfDistribution [0..1] : CharacterString MD Distributor + highSierra
+ transferSize [0..1] : Real 0" — = . + 509660 )
+ onLine [0.."] : Cl_OnlineResource - + distributorContact : Cl_ResponsibleParty + !309660RockR|dge
+ offLine [0..1] : MD_Medium + i509660AppleHFS
+distributorTransferOptions
0..*
+distributionOrderProcess <<CodeList>>
<<DataType>> MD_StandardOrderProcess MD_MediumNameCode
MD_Medium + fees [0..1] : CharacterString +cdRom
+ name [0..1] : MD_MediumNameCode + plannedAvailableDateTime [0.1] : DateTime | | + dvd
+ density [0.."]: Real + orderingInstructions [0..1] : CharacterString +dvdRom
+ densityUnits [0..1] : CharacterString + turnaround [0..1] : CharacterString + 3halfinchFloppy
+ volumes [0..1] : Integer + 5quarterinchFloppy
+ mediumFormat [0..*] : MD_MediumFormatCode + 7trackTape
+ mediumName [0..1] : CharacterString + OtrackTape
+ 3480Cartridge
J + 3490Cartridge
4 + 3580Cartridge
"densityUnits" is mandator * 4mmCartr!dgeTape
if “densyity" is provided / Ij + 8mmCartr|dgeTap_e
+ 1quarterinchCartridgeTape

+ digitalLinearTape
+ onLine

+ satellite

+ telephoneLink

+ hardcopy

Figure A.12 — Distribution information
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Figure A.13 defines the extended metadata elements. The data dictionary for this diagram is located in B.2.11.

MD_Metadata
(from Metadata entity set information)

<<Enumeration>>
MD_ObligationCode

0..* +metadataExtentioninfo

+ mandatory
+ optional
+ conditional

MD_MetadataExtensioninformation

+ extensionOnLineResource [0..1] : Cl_OnlineResource

+extendedElementinformation

0..*

<<CodelList>>
MD_DatatypeCode

MD_ExtendedElementinformation

+ name : CharacterString

+ shortName [0..1] : CharacterString

+ domainCode [0..1] : Integer

+ definition : CharacterString

+ obligation [0..1] : MD_ObligationCode
+ condition [0..1] : CharacterString

+ dataType : MD_DatatypeCode

+ maximumOccurence [0..1] : CharacterString
+ domainValue [0..1] : CharacterString
+ parentEntity [1..] : CharacterString
+ rule : CharacterString

+ rationale [0..*] : CharacterString

+ source [1..*] : Cl_ResponsibleParty

+ class

+ codelist

+ enumeration

+ codelistElement
+ abstractClass

+ aggregateClass
+ specifiedClass
+ datatypeClass
+ interfaceClass
+ unionClass

+ metaClass

+ typeClass

+ characterString
+ integer

+ association

\
\
\
\

if "dataType" = 'codelistElement' then "domainCode" is mandatory

if "dataType" notEqual 'codelistElement' then "shortName" is mandatory

if "dataType" notEqual 'codelist', 'enumeration' or 'codelistElement' then "obligation”,

"maximumOccurence" and "domainValue" are mandatory

if "obligation" = 'conditional' then "condition" is mandatory

Figure A.13 — Metadata extension information
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A.2.12 Application schema information

Figure A.14 defines the application schema used. The data dictionary for this diagram is located in B.2.12.

MD_Metadata
(from Metadata entity set information)

+applicationSchemalnfo 0.*

MD_ApplicationSchemalnformation
+ name : Cl_Citation
+ schemalanguage : CharacterString
+ constraintLanguage : CharacterString
+ schemaAscii [0..1] : CharacterString
+ graphicsFile [0..1] : Binary
+ softwareDevelopmentFile [0..1] : Binary
+ softwareDevelopmentFileFormat [0..1] : CharacterString

Figure A.14 — Application schema information
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A.3 Metadata data types
A.3.1 Extent information

Figure A.15 defines metadata describing the spatial and temporal extent covered by a resource. The data
dictionary for this diagram is located in B.3.1.

<<DataType>>
EX_Extent

+ description [0..1] : CharacterString

count(description +
___________________________________________ geographicElement +
+geographicElement ] temporalElement +
or, ~— N N7 verticalElement) > 0
<<Abstract>> \ T
EX_GeographicExtent +temporalElement 7
+ extentTypeCode [0..1] : Boolean = "1" 0.”
EX_TemporalExtent
+ extent : TM_Primitive
+spatialExtent +verticalElement
1.*

0..*

EX_VerticalExtent
+ minimumValue : Real
+ maximumValue : Real

EX_BoundingPolygon

EX_GeographicBoundingBox

+ unitOfMeasure : UomLength

+ polygon [1..*] : GM_Object

+ westBoundLongitude : Angle
+ eastBoundLongitude : Angle

EX_SpatialTemporalExtent

+ southBoundLatitude : Angle
+ northBoundLatitude : Angle

+verticalDatum
EX_GeographicDescription !

+ geographicldentifier : MD_Identifier SC_VerticalDatum

(from Spatial Referencing by Coordinates)

Figure A.15 — Extent information
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A.3.2 Citation and responsible party information

Figure A.16 defines metadata describing authoritative reference information, including responsible party and
contact information. The data dictionary for this diagram is located in B.3.2.

34

<<DataType>>
CI_Citation

<<DataType>>
Cl_ResponsibleParty

+ title : CharacterString

+ alternateTitle [0.."] : CharacterString

+ date [1..*] : Cl_Date

+ edition [0..1] : CharacterString

+ editionDate [0..1] : Date

+ identifier [0..*] : MD_lIdentifier

+ citedResponsibleParty [0.."] : CI_ResponsibleParty
+ presentationForm [0..*] : Cl_PresentationFormCode
+ series [0..1] : Cl_Series

+ otherCitationDetails [0..1] : CharacterString

+ collectiveTitle [0..1] : CharacterString

+ ISBN [0..1] : CharacterString

+ ISSN [0..1] : CharacterString

<<DataType>>
Cl_Series

+ name [0..1] : CharacterString
+ issueldentification [0..1] : CharacterString
+ page [0..1] : CharacterString

+ individualName [0..1] : CharacterString

+ organisationName [0..1] : CharacterString
+ positionName [0..1] : CharacterString

+ contactinfo [0..1] : Cl_Contact

+ role : Cl_RoleCode

count of (individualName +
organisationName +
positionName) > 0

<<DataType>>
Cl_Contact

<<DataType>>
Cl_Telephone

+ phone [0..1] : Cl_Telephone

+ address [0..1] : Address

+ onlineResource [0..1] : Cl_OnlineResource
+ hoursOfService [0..1] : CharacterString

+ contactlnstructions [0..1] : CharacterString

<<DataType>>
Cl_OnlineResource

+ linkage : URL

+ protocol [0..1] : CharacterString

+ applicationProfile [0..1] : CharacterString
+ name [0..1] : CharacterString

+ description [0..1] : CharacterString

+ function [0..1] : CI_OnLineFunctionCode

+ voice [0..*] : CharacterString
+ facsimile [0.."] : CharacterString

<<DataType>>
Cl_Address

<<DataType>>
Cl_Date URL
+ date : Date
+ dateType : Cl_DateTypeCode
<<CodeList>> <<CodelList>>
Cl_DateTypeCode | |Cl_PresentationFormCode
+ creation + documentDigital
+ publication + documentHardcopy
+ revision + imageDigital
+ imageHardcopy

+ mapDigial

+ mapHardcopy
+ modelDigital

+ modelHardcopy
+ profileDigital

+ profileHardcopy
+ tableDigital

+ tableHardcopy
+ videoDigital

+ videoHardcopy

+ deliveryPoint [0..*] : CharacterString

+ city [0..1] : CharacterString

+ adminitrativeArea [0..1] : CharacterString

+ postalCode [0..1] : CharacterString

+ country [0..1] : CharacterString

+ electronicMailAddress [0..”] : CharacterString

<<CodeList>>
Cl_RoleCode
+ resourceProvider
+ custodian
+ owner
+ user
+ distributor
+ originator
+ pointOfContact
+ principallnvestigator
+ processor
+ publisher
+ author

<<CodelList>>
Cl_OnLineFunctionCode
+ download
+ information
+ offlineAccess
+ order
+ search

Figure A.16 — Citation and responsible party information
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Annex B
(normative)

Data dictionary for geographic metadata

B.1 Data dictionary overview

B.1.1 Introduction

This data dictionary describes the characteristics of the metadata defined in Clause 6 and Annex A. The
dictionary is specified in a hierarchy to establish relationships and an organization for the information. The
dictionary is categorised into sections by UML model package diagram: Metadata Entity Set, Identification,
Resource Constraints, Data Quality, Maintenance, Spatial Representation, Reference System, Content,
Portrayal Catalogue, Distribution, Metadata Extension, Application Schema, Extent, Citation and Responsible
Party and Metadata Application. The clause titles of several of the tables have been expanded to reflect class
specification within the respective diagram. Each model diagram from Annex A has a section within the data
dictionary. Each UML model class equates to a data dictionary entity. Each UML model class attribute
equates to a data dictionary element. The shaded rows define entities. The entities and elements within the
data dictionary are defined by seven attributes (those attributes are listed below and are based on those
specified in ISO/IEC 11179-3 for the description of data element concepts, i.e. data elements without
representation). The term “dataset” when used as part of a definition is synonymous with all types of
geographic data resources (aggregations of datasets, individual features and the various classes that
compose a feature).

B.1.2 Name/role name

A label assigned to a metadata entity or to a metadata element. Metadata entity names start with an upper
case letter. Spaces do not appear in a metadata entity name. Instead, multiple words are concatenated, with
each new subword starting with a capital letter (example: XnnnYmmm). Metadata entity names are unique
within the entire data dictionary of this International Standard. Metadata element names are unique within a
metadata entity, not the entire data dictionary of this International Standard. Metadata element names are
made unique, within an application, by the combination of the metadata entity and metadata element names
(example: MD_Metadata.characterSet). Role names are used to identify metadata abstract model
associations and are preceded by “Role name:” to distinguish them from other metadata elements. Names
and role names may be in a language other than that used in this International Standard.

B.1.3 Short name and domain code

Those classes that are not CodeList or Enumeration stereotypes are provided with a Short Name for each
element. These short names are unique within this International Standard and may be used with the
Extensible MarkUp Language (XML) and ISO 8879 (SGML) or other similar implementation techniques. A
naming convention similar to that used to create the longer entity and element names was used to create the
short names.

NOTE Implementation using SGML and XML is not mandatory; other implementation methods may be
accommodated. For CodeList and Enumeration stereotypes, a code is provided for each possible selection. These domain

codes are numerical, unique within the codelist and 3 digits long. Row one of each CodeList and Enumeration contains an
alphabetic short name, described above, as row one is the name of the CodeList or Enumeration.

B.1.4 Definition

The metadata entity/element description.
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B.1.5 Obligation/Condition

B.1.5.1 General
This is a descriptor indicating whether a metadata entity or metadata element shall always be documented in

the metadata or sometimes be documented (i.e. contains value(s)). This descriptor may have the following
values: M (mandatory), C (conditional), or O (optional).

B.1.5.2 Mandatory (M):

The metadata entity or metadata element shall be documented.

B.1.5.3 Conditional (C):

Specifies an electronically manageable condition under which at least one metadata entity or a metadata
element is mandatory. ‘Conditional’ is used for one of the three following possibilities:

— Expressing a choice between two or more options. At least one option is mandatory and must be
documented.

— Documenting a metadata entity or a metadata element if another element has been documented.

— Documenting a metadata element if a specific value for another metadata element has been documented.
To facilitate reading by humans, the specific value is used in plain text (ex. table in Clause B.2, row 3
"C/not defined by encoding?”). However, the code shall be used to verify the condition in an electronical
user interface.

If the answer to the condition is positive, then the metadata entity or the metadata element shall be mandatory.

B.1.5.4 Optional (O):

The metadata entity or the metadata element may be documented or may not be documented. Optional
metadata entities and optional metadata elements have been defined to provide a guide to those looking to
fully document their data. (Use of this common set of defined elements will help promote interoperability
among geographic data users and producers world-wide.) If an optional entity is not used, the elements
contained within that entity (including mandatory elements) will also not be used. Optional entities may have
mandatory elements; those elements only become mandatory if the optional entity is used.

B.1.6 Maximum occurrence
Specifies the maximum number of instances the metadata entity or the metadata element may have. Single

occurrences are shown by “1”; repeating occurrences are represented by “N”. Fixed number occurrences
other than one are allowed, and will be represented by the corresponding number (i.e. 27, “3”...etc).

B.1.7 Data type

Specifies a set of distinct values for representing the metadata elements; for example, integer, real, string,
DateTime, and Boolean. The data type attribute is also used to define metadata entities, stereotypes, and
metadata associations.

NOTE Data types are defined in ISO/TS 19103, 6.5.2.

B.1.8 Domain

For an entity, the domain indicates the line numbers covered by that entity.
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For a metadata element, the domain specifies the values allowed or the use of free text. “Free text” indicates
that no restrictions are placed on the content of the field. Integer-based codes shall be used to represent
values for domains containing codelists.
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