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Foreword 

ISO (the 1 nternational 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-governmenta l, in liaison with ISO, also take part in t he work. 
ISO collaborates closely with the Tnternational Electrotechnical Commission (IEC) on all matters of 
electrotech n ica 1 sta nda rd ization. 

The procedures used to develop this document and those intended for its further maintenance are 
described i n the ISOjIEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISOjlEC Directives, Part 2 (see www.iso.orl! /directives). 

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. Details of 
any patent rights identified during the development of the document w iIJ be in the Jn troduction andjor 
on the ISO list of patent declarations received (see www.iso .or雪/natents;).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical ßarriers to Trade (TßT) see the following 
URL: www.iso.onl /iso/foreword .h tm 1. 

This document was prepared by Technical Committee ISOjTC 211, Geographic informationjGeomatics. 
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Introduction 

Today's information is mostly stored on digital media, which has a shorter li fetime than that of ana logue 
media for a variety of reasons. Unless systematically archived, the storage media will decay and the 
information is lost. Missing or incorrect metadata describing the format of data can also resu lt in lost 
digital information. Unfortunately, this daunting scenario occurs often. Consequently, the epoch in 
which we presently live is sometimes named the "Digital Dark Age". 

Traditional archives are facilities or organizations that preserve records, origina lly generated by or for 
a government organization, institution, or corporation, for access by public or private communities. The 
archive accomplishes this task by taking ownership of the records, ensuring they are understandable 
to the accessing community, and managing them so as to preserve their information content, data 
integrity and authenticity (150 16363jTDR). The major focus for preserving th is information has been 
to ensure that they are on media with long term stability and that access to this media is carefully 
controlled (150 14721). 

Geospatia l data possess several distinguishing structural characteristics that may include: 

relations to a well-defined section of the Earth; 

exchange by using theme-specific and sophisticated exchange formats; 

Iinks to thematic data (databases); 

transformation between different coordinate reference systems; 

visua li zation (map output); 

large data volumes; 

existence of severallevels-of-detail of the same dataset; 

Iinks between a geospatial dataset and rights. 

These distinctive features suggest that geospatial data sha ll be preserved together with relevant 
metadata content that fu lly addresses these structural characteristics. 

[50 14721 defines a reference model for archiving digital information. The application of 150 14721 
is not limited to space data and it is widely used by digital Iibraries. However, 150 14721 does not 
completely cover all the needs for digital data and metadata preservation for geospatial data in general. 
Therefore, the 150 19165 series addresses geospatial data, its data model structures, the multiplicity of 
data formats, and intellectuaJ property rights. 150 19165 is required by and deveJoped for the geospatial 
community. 150jTC 211, Geographic informationjGeomatics, has developed the I50 19100 family of 
standards dedicated to geographic information. One of them is 150 19115-1. r50 19165 is modelled as 
a specia lization of [50 19115-1. This document is neither a profile nor an implementation of 150 14721. 

Apart from the I50 standards mentioned above, other standards for archivaJ metadata exist. Examples 
are the provenance family of documents ofthe W3C[ll] and PREM[5, the data dictionary for preservation 
metadata[lZl. 

。 ISO 2018 - AIJ rights reserved v 
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Geographic information - Preservation of digital data and 
metadata 一

Part 1: 
Fundamentals 

1 Scope 

This document defines a preservation metadata extension of ISO 19115-1. 

It defjnes the requirements for the long-term preservation of digita) geospatia) data. These data a)so 
include metadata, representation information, provenance, context and any other content items that 
capture the knowledge that are necessary to fu lly understand and reuse the archived data. This 
document a lso refers to characteristics of data formats that are useful for the purpose of archiving. 

Geospatial data are preserved as a geospatia) information package (IP). This document defines 
the requirements of the geospatial archival IP and details of the geospatial submission and the 
dissemination IPs. A geospatial archival IP is fully self-describing and a llows a future reconstruction 
of the dataset without externa l documentation. The functional requirements for a preservation archive 
are defined in A旦旦垒兰旦.

This document complements standards developed by r$OjTC 211 as well as other 1$0 standards such as 
1$014721. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this documen t. For dated references, onJy the edition cited appJies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

1$0 14721:2012, Space data and information tran价r systems - Open archival information system 
(OAI，习 -R价rence model 

1$019110, Geographic informat归n - Methodology for feature cataloguing 

1$019115-1:2014, Geographic information - Metadata - Part 1: Fundamentals 

[$OjTS 19115-3, Geographic information - Metadata - XML schema implementation (扩 metadata
fundamentals 

[SO 19157:2013, Geo9raphic information - Da归 quality

3 Terms and definitions 

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

[$0 and [EC maintain terminological databases for use in standardization at the following addresses: 

[EC Electropedia: available at http:lfwww.electropedia.orgj 

[$0 Online browsing p[atform: ava ilable at ht1.Jt厅www.iso.org/obp

。 ISO 2018 - AIJ rights reserved 1 
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3.1 
access rights information 
information that identifies the access restrictions pertaining to the content information, including the 
legal framework, licensing terms, and access controJ 

Note 1 to entry: Access rights information contains the access and distribution conditions stated withìn the 
submission agreement, related to both preservation (by the OAIS) and {i nal usage (by the consumer) . It also 
inc1udes the specifications for the application of rights enforcement measures. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.2 
access software 
叩pe of software t hat presents part of or a ll of the information content of an information object in forms 
understandable to humans or systems 

[SOURCE: 150 14721:2012, 1.7.2, modified] 

3.3 
archiva l information package 
AIP 
information package C二监)， consisting of the content information (3 .豆) and t he associated preservation 
description informαtion (PDI) (.3.2.5.), which is preserved w ithin an OAI5 (3.22) 

[SOURCE: 15014721:2012, 1.7.2, modified] 

3.4 
AIP edition 
AIP whose content information or preservation description information has been upgraded or ímproved 
with the intent not to preserve information, but to increase or improve it 

Note 1 to entry: This definition only refers to digital migration. 

Note 2 to entry: ^n A IP edition is not considered to be the result of a migration. 

[50U RCE: ISO 14721:2012, 1.7.2, modifjed - 5upporting content has been relocated to Note 2 to entry.] 

3.5 
AIP version 
AIP whose content information or preservation description in formation has undergone a transformation 
on a source AIP and is a candidate to replace the source AIP 

Note 1 to entry: An AI P version is considered to be the result of a digital migration. 

[SOURCE: 150 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.6 
content informa tion 
set of information that is the origina l target of preservation or that includes part or a ll of that 
information 

Note 1 to entry: Content information is an information object composed of its content data object and its 
representation information. 

[50URCE: 150 14721:2012, 1.7.2, modified - 5upporting content has been relocated to Note 1 to entry.] 

3.7 
data dictionary 
formal repository of terms used to describe data 

[SOU RCE: JSO 14721:2012, 1.7.2, modified] 

2 。 ISO 2018 - AII rights reserved 
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3.8 
data dissemination session 
delivery ofmedia or a single telecommunications session that provides data to a consumer 

Note 1 to entry: The data dísserninatíon session formatjcontents is based on a data model negotíated between 
the OAIS and the consumer in the request agreement. This data model ídentífies the logical constructs used by 
the OAIS and how they are represented on each media delìvery or in the telecommunication sessio l1. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.9 
data submission session 
delivery ofmedia or a single telecommunications session that provides data to an OAIS 

Note 1 to entry: The data submission session forrnatjcontents is based on a data rnodel negotiated between the 
OAlS and the producer in the submission agreemen t. This data model identifies the logical constructs used by the 
producer and how they are represel1ted 011 each media delivery or in the telecommunication session. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.10 
designated community 
identified group ofpotential consumers who s hould be able to understand a particular set ofinformation 

Note 1 to entry: The designated community may be composed of multiple user communities. A designated 
community is defined by the archive and this definitioll may change over time. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.11 
digital migration 
transfer of digital information, while intending to preserve it, within the OAIS 

Note 1 to entry: Oigital migration is distinguished from transfers in general by three attributes: 

a focus on the preservation ofthe full in forrnation content that needs preservation; 

a perspective that the new archival implementati01l1 ofthe information is a replacement for the old; 

an understanding that full control and responsibility over all aspects ofthe transfer resides with the OAIS. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.12 
digital object 
object composed of a set of bit sequences 

[SOURCE: ISO 14721:2012, 1.7.2, modified] 

3.13 
disseminatìon information package 
DIP 
information package, derived from one or more AIPs, and sent by archives to the consumer in response 
to a request to the OAIS 

[SOURCE: ISO 14721:2012, 1.7.2, modified] 

3.14 
federa te d archives 
group of archives that has agreed to provide access to their holdings via one or more common finding aids 

[SOURCE: ISO 14721:2012, 1.7.2, modified] 

。 ISO 2018 - AIJ rights reserved 3 
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3.15 
geographic information system 
information system dealing with information concerning phenomena associated with location relative 
to the Earth 

[SOURCE: ISO 19101-1:2014, 4.1.20] 

3.16 
information package 
logical container composed of optiona l content information and optional associated preservation 
description information 

Note 1 to entry: Associated with this informatio l1 package is packaging informatiol1 used to delimit and 
identify the content information and package description information used to facilitate searches for the content 
information. 

[SOU RCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.17 
knowledge base 
database of knowledge about a particular subject 

Note 1 to entry: The database contains facts, inferences, and procedures needed for problem solution [Webster 
Computer]. 

Note 2 to entry: The set of information may be incorporated by, or understood by, a person or a system. 

[SOURCE: ISOj TS 19101-2:2008, 4.18, modified] 

3.18 
longterm 
period oftime long enough for there to be concern about the impacts of changing technologies, includi ng 
support for new media and data formats, and of a changing des ignated community, on the information 
being held in an OAIS 

Note 1 to entry: This period extends into the indefinite future. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.19 
long term preservation 
act of maintaining information, independently understandable by a desîgnated community, and with 
evidence supporting its authenticity, over the long term 

[SOURCE: ISO 14721:2012, 1.7.2, modified] 

3.20 
management 
<OA IS> role played by those w ho set overall OA IS pol icy as one component in a broader policy domain, 
for example as part of a larger organization 

[SOURCE: ISO 14721:2012, 1.7.2, modîfied] 

3.21 
metadata 
information about a resource 

[SOU RCE: ISO 19115-1:2014, 4.10] 

4 。 ISO 2018 - AII rights reserved 
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3.22 
open archival information system 
OAIS 
archive, consisting of an organization, which may be part of a larger organization, of people and systems, 
t hat has accepted the responsibil ity to preserve informatìon and make it avaìlable for a designated 
communíty 

Note 1 to entry: An OAI5 Archive meets a set of responsihilities that allows to be distinguished from other uses 
of the term 'arch ive'. The term 'open' in OAI5 is used to imply that this recommendation and future related 
recommendations and standards are developed in open forums, and it does not imply that access to the archive 
is unrestrictcd. 

[SOURCE: ISO 14721:2012, 1.7.2, modìfìed - Supporting content has been relocated to Note 1 to entry.] 

3 .23 
package description 
information intended for lIse by access aids 

[SOURCE: ISO 14721:2012, 1.7.2, modified] 

3.24 
packaging information 
ìnformatìon lIsed to bìnd and identify the components of an information package 

EXAMPLE The 1509660 volume and directory information is used on a CD-ROM to provide the content of 
several files containing content information and preservation description information. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to an example.] 

3.25 
preservation description informa tion 
PDI 
informatìon which is necessary for adeqllate preservation of the content information and which can be 
categorized as provenance, reference, fixity, context, and access r ights In formation 

[SOURCE: ISO 14721:2012, 1.7.2, modified] 

3.26 
profHe 
set of one or more base standards or subsets ofbase standards, and, where applicable, the identification 
of chosen clauses, classes, options and parameters of those base standards, that are necessary for 
accomplishing a par ticll lar fllnction 

Note 1 to entry: A profile is derived from base standards so that by definition, conformance to a profile is 
conformance to the base standards from which it is derived. 

[SOURCE: ISO 19106:2004, 4.5] 

3 .27 
producer 
<OAIS> role played by t hose persons or client systems that provide t he information to be preserved 

Note 1 to entry: This can include other OA I5es or internal OA I5 persons or systems. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 
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3.28 
prove nance infor mation 
information that documents the history ofthe content information 

Note 1 to entry: This information tells the origin or source o.f the content information, any changes that may 
have taken place since it was originated, and who has had custody of it since it was orìginated. The archive is 
responsible for creating and preserving provenance Informatioll from the point of Ingest; however, earlier 
provenance information should be provided by the producer. Provenance information adds to the evidence to 
support authenticity. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entr川

3.29 
re fe r ence information 
information that is used as an identifier for the content information 

Note 1 to entry: Reference information a1so incJudes identifiers that allow outside systems to refer unambiguous1y 
to particu1ar content information. An example of refel'ence information is an IS8N. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.30 
r e fer ence model 
framework for understanding significant relationships among the entities of some environment, and 
for the development of consistent standards or specifications supporting that environment 

Note 1 to entry: A reference model is based on a small number of unifying concepts and may be used as a basis for 
education and explaining standards to a non-specialist. 

[SOURCE: JSO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3.31 
r e freshment 
digital migration where the effect is to replace a media instance with a copy that is sufficiently exact 
that a ll archival storage hardware and software continues to run as before 

[SOURCE: ISO 14721:2012, 1.7.2j 

3.32 
r ep ack aging 
digital migration in which there is an alteration in the packaging information ofthe AIP 

[SOURCE: ISO 14721:2012, 1.7.2] 

3.33 
replìcation 
digital migration where there is no change to the packaging infonnation, the content information, 
and the PDI 

Note 1 to entry: The bits used to represent these information objects are preserved ìn the transfer to the same or 
new media ìnstance. 

[SOURCE: ISO 14721:2012, 1.7.2, modified - Supporting content has been relocated to Note 1 to entry.] 

3 .34 
representation information 
information that maps a data object into more meaningfu l concepts 

EXAMPLE 1 Representation information fOI" a bit sequence which is a FITS file might consist of the FITS 
standard which defines the format p1us a dictionary which defines the meaning in the file ofkeywords which are 
not part of the standard. 

6 。 ISO 2018 - AII rights reserved 
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EXAMPLE 2 JPEG software which is used to render a JPEG file; rendering the JPEG file as bits is not very 
meaningful to humans but the software, which embodies an understanding of the JPEG standard, maps the bits 
into pixels which can then be rendered as an image for human viewing. 

[50URCE: 150 14721:2012, 1.7.2, modified - 5upporting content has been reJocated to examples 1 and 2.] 

3.35 
resolution (ofimagery) 
smallestdistance between two uniform ly ilIuminated objects thatcan be separately resolved in an image 

Note 1 to entry: This definition refers to the spatial resolution. 

Note 2 to entry: In the general case, the resoJution determ ines the possibiJity to disti nguish between distinct 
neighbouring features (objects). 

Note 3 to entry: Resolution can also refer to the spectral and the temporal resolution. 

[50URCE: I50j T5 19130-2:2014, 4 .61, modified - a ddition of Notes 1, 2 and 3 to entry] 

3.36 
source 
document providing legal andjor adm inistrative facts on which the land ad ministration (LA) object 
[right, restriction, responsibilit弘 basic administrative unit, party, or s patial unit] is based 

[50URCE: 150 19152:2012， 4. 1. 2叮

3.37 
spatiaJ source 
SOllrce with the spatiaJ representation of one (part of) or more s patiaJ units 

[50URCE: 150 19152:2012, 4.1.22, modified - The EXAM PLE was deleted.] 

3.38 
submission agreement 
agreement reached, between an OAI5 a nd the producer, tha t specifies a data model, and any other 
a r rangements needed, for the data s ubmission session 

Note 1 to entry: This data model identifies formatjcontents and the logical constructs used by the producer and 
how they are represented on each media delívery or in a telecommunication session. 

[50URCE: 150 14721:2012, 1.7.2, modified - 5upporting content has been re located to Note 1 to entry.] 

3 .39 
submission information package 
SIP 
information package that is delivered by t he producer to the OAI5 for use in the construction or update 
of one or more AIPs andjor the associated descriptive information 

[50URCE: 150 14721:2012, 1.7.2, modified] 

3.40 
tran s formation 
<OAI5> digital mig ration in w hich there is an alterat ion to the content information or PDr of an archival 
information package 

EXAMPLE Changing ASC门 codes to UN ICODE in a text document being preserved is a transformation. 

r50URCE: 150 14721:2012, 1.7.2, modified - 511pporting content has been relocated to an example.] 
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4 Abbrevia ted terms and conventions 

4.1 Abbrevia ted te rms 

AIP archival information package 

ASCII American Standard Code for Information Interchange 

CRS coordinate reference system 

DIP dissemination information package 

FITS f1exible image transport system 

geo-AIP geospatial archival information package 

geo-DIP geospatial dissemination information package 

geo-SIP geospatial submission information package 

HTTP hypertext transfer protocol 

ISBN internationa l standard book number 

JPEG joint photographic expert group 

LA land administration 

MIME multipurpose internet mail extensions 

OAIS open archival information system 

OPC open packaging convention 

PDI preservation description information 

SIP submission information package 

SOA service oriented architecture 

TAR tape archiving (packaging format) 

UR I uniform resource identifier 

XML extensible mark-up language 

ZIP fi le compression format 

4.2 Conventions 

Some of the c1asses and attr ibutes are defined in other JSO geographic information standards. Those 
cJasses and attributes are identified by one ofthe fo llowing two-character codes. 

CI = Citation (15019115-1) 

DS = Dataset (ISO 19115-1) 

DQ = Data QuaJity ( ISO 19157) 

EX = Extent (ISO 19115-1) 

GP = Geospatial Preservation (ISO 19165) 
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LJ = Lineage (150 19115-1) 

MD = Metadata (15019115-1) 

5V = Metadata for Services ([50 19115-1) 

TM = Temporal (150 19108) 

5 Conformance 

Details ofthe conformance classes are given in the Abstract test suite in A旦旦垒兰A.

6 Pres ervation 

6.1 Prioritization 

The extremely rapid increase in the quantity of data prevents preservation of all information. 
Conseqllently, only a selected sllbset of data can move to a long term archive as determined by an 
appraisal strategy. The appraisal strategy sha ll primari ly evaluate the relevance of the data to be 
archived. This appraisal should be done by the producer in cooperation with the archival institution, by 
the appropriate involvement ofthe consumer community. Preservation sha ll be included in the prodllct 
life cycle and requires a decision on the archival procedure at the moment the data are created. 

The vallle of geospatial datasets sha ll be appraised according to their content and categorized 
accordingly as having short-term or long term archival vallle with described time spans. The short­
term value could, for example, be 1 year to 10 years. For these geospatial data with a short-term value, 
a disposal schedll le may be created where the archival storage and possibJe disposal process are 
described. The preservation duration may be reassessed before the end ofthe term defined. Geospatial 
datasets that have been classified as having long term value could, for example, be 100 years or more. 

An appraisal of every layer of a geographic information system is reqllired because not all layers are 
equally relevant. However, layers are often interdependent. The archival process shall guarantee 
consistency among interdependent layers. 

The layers relevance may be distinguished by the time, the function and the relationsh ip. 

5ee A且旦旦这.c for more details on topics to be discussed during the initial appraisa J. 

EXAMPLE 

Function: A typical example is a future analysis of a land consolidation project. Though the administrative 
procedure will be fully complete after a few years, the information keeps its value as documentation of the 
change oflandscape. 

Relation: Often geospatial ìnformation is related to several topics and data sources at the same time. For example, 
drinking water may have a network given as vectors, a map layer in raster, and written documentation. 

6 .2 Structure 

6 .2.1 Data format 

Today, most geospatial data are stored in commonly accepted or specialized data formats. Those 
formats have a specific structure and include metadata, either within t he structure or as a separate file. 
50me ofthe formats are standardized by 150 andjor IEC; others are de-facto standards. 

A geospatial dataset shall be archived together with the full documentation of its data format either 
by maintaining the full documentation on all geospatia l formats held in the archive's collections or by 
linking via unique identifiers to well established fiJe format registries. Archival in an undocumented 
format is not permitted. One of the key components of sustainable long term preservation is detai led 
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knowledge of the fi le format that houses data, becallse even fi le formats that are currently well 
understood may become incomprehensible over time. 

The documentation of the data format sha ll include the format structure, its properties, the metadata, 
and eventually a means of accessing and interpreting the data. 

In consideration of experience, cost, and resources, an ímplementation of this standard shall link to 
existíng and acknowledged format-registries[l.B]. 

The use ofa specified profile for any given file format is highly desirable knowledge to support long term 
preservation and it should be meticulousJy recorded, along with pointers towards any conformance 
andjor validation tools and methods used to assert the quality of the profiled file. 

A graphic representation ofthe file content (plotted map) shall be archived where feasible. 

6.2.2 Data structures 

Many geospatial data are structured and simple storage of the data is not sufficient to preserve the 
structure. In many cases, t he storage requires software to access and interpret the data. Software 
is a form of representation information in the OAIS model. Consequently, the full content shall be 
transferred to the archive preserving the structure. This requires an archiving strategy that allows a 
persistent understanding of the technology for accessing th is datase t. 

6.2.3 So食ware and algorithms 

When using algorithms or software to extract results out of the data, carefu l attention should be paid 
to preserve the repJicability of the resu lts. This can be facilitated by performing regular maintenance 
using tests and valìdation programs. 

6.2.4 Properties of geos patial data 

Geospatial data have a number of particu lar properties which require consideration before archiving. 
If the data are to be archived, an assumption about potential futllre uses of the data has to be made. 
8ased on this assumption, decisions are made about which properties and their details will be archived 
and which others will be dropped. This is particularly important for data that have fine granu larit讥

structured in objects 0 1' aggregated to larger units such as layers. 

Some geospatial data are created and maintained taking into account complex geospatial and 
topoJogícaJ relationships between elements. For such complex products there are dependencies and 
topological relationships that can exíst between the layer units. 

Often, geospatial data are stored redundantly, e.g. to serve different applications or to increase 
performance. 

If the data require different ways of access such as in fu ll resolution or in reduced resolution in the 
form of an image pyramid, it sha ll be decided before preservation which of the resolution levels of 
the data shal l be preserved. 

In some cases, only the raw data, i.e. the original data, and a description ofthe method ofthe creation 
ofthe derived product need to be archived. However, ifit takes significant effort to generate derived 
products that are deemed valuable to the user community then those products will need to be 
archived as well. 

If identical data exist in redundant forms, it shall be decided before preservation which of the 
storage types shall be preserved. 

The appraisa l of geospatial data may lIse different criteria from other types of data. Often the same 
geospatial data exist at several servers with different ]eve]s of aggregation, from raw data to an 
aggregated data product. 
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For archiving, assumptions shall be made about typical geospatial data products, i.e. typical 
aggregations of the raw data used by the designated communities (see 1..2). 8ased on t he assumption 
the raw data shall be archived in a way that allows a full derivation ofthe data product. 

6.2.5 Gold copy 

This document sets several methods for securely archiving geospatial data. However, the totality of 
all methods can never guarantee a fu ll recovery of the data after a very long period of time. In order 
to increase reliabilit弘 a separate copy of the data archive shall be established in open, file based 
repositories, not databases, nor other complex environments. Often, this copy is called a gold copy. 

EXAMPLE In the presence of multiple versions of time-series data specific temporal subsets from earlier 
versions are preserved as gold copies to facilitate verification ofthe abili叩 to regenerate a given earlier version. 

6 .3 Rightsj licensing 

The problerns of assuming sufficient control of main ly digital content inforrnation and preservation 
description information are addressed in three related categories, as follows (ISO 14721:2012, 3.2.2): 

copyright implications, intellectual property and other legal restríctions on use; 

authority to modify representation informatio,n; 

agreements with externa l organizations. 

Authoritative geospatial data often possess legal restrictions, e.g. Creative Commons. The rights 
may be transferred to the archive together with the dataset and related items sllch as software and 
documentation. Where transferred, the rights shalJ be guaranteed by the archive. 

With respect to mapping products, legal restrictions may play a role in the copyright, fees for the use of 
a dataset, restricted access to personal data, or for other applications. Rights inc1 uding those imposed 
on archived data are often a function oftime. 

6 .4 Time 

Many geospatiaJ data a re never obsolete or are contínuously updated such as cadastral data. These 
kinds of geospatiaJ datasets never becorne mature for archiving if the criterion requires that the 
datasets do not cha nge within a certain time intervaJ. 

In order to allow for archiving these data one ofthe following methods sha ll be applied. 

If a system contains data of the same topic and the same area but of different epochs, then the oJder 
data shall not be overwritten by new data. A system such as the IS0 19152 VersionedObject shall be 
in pJace to manage current and older data. 

If overridden data are not kept in the system, a time slice shall be defined in periodic intervals in 
order to allow moving the compJete dataset to the archive. 

Some organizations may choose to archive data by temporal sampling in order to save storage capacity, 
if it is appropriate to do so. In such cases, it is essentia l to ensure that the requirements ofthe designated 
cornmunity are met by any sampling constraints to ensure any data colJected is a comfortabJe fit with 
the expressed future use cases. Any variations of co lJection intervaJs shouJd be recorded in the archivaJ 
information package (AIP) documentation, ensuring that current users are informed of the limits of the 
data being archived and future consumers ofthe data w iJ J be we l1 aware ofthe contents ofthe archived 
datase t. 
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7 Geospatial information model 

7.1 Ove rvie w 

150 14721:2012, 2.2 and 4.2 describe an information model for data preservation. The core concept 
is the content information that is composed by a data object and the representation information. 
In the geospatia l case, the data object will be the geospatial digital dataset to be preserved and the 
representation information is what allows the designated community to understand the data. For 
geospatial information, the representation information is covered by IS0 19115-1, 150 19157, ISO 19110, 
and I50 19165 (this document). An example of representation information is the description of the 
dataset coordinate reference system (CRS). 

The OAIS model also defines the information package as a conceptuaJ container of two types of 
information called content information and preservation description information (PDI). The latter is 
all the information necessary to preserve the content information, to identify it in the archive, and to 
understand the environment in which the content information was created. Content information and 
preservation description information are both contained in information packages (IPs). See An且~for
detai)s. 

(SO 19165 defines the elements ofthe (P as one ofits centra l components. This package should be ready 
to be shared with other organizations, including those outside the geospatial community. 

ISO 19165 has specialized versions of the IPs named geospatial submission information package (geo­
SIP), geospatial archival information package (geo公IP)， and geospatial dissemination information 
package (geo-DIP). Their special properties include, lossless compression, cartographic series support 
(i.e. a manageable regional size), as well as a container for information regarding geometry (vector and 
raster), attributes, topolog弘 metadata， quicklooks, and recommendations on how to symbolize the data. 

This document maps the POI ofrso 14721 into an extension ofthe IS0 19115-1 metadata standard. The 
extension follows the ru les specified in rso 19115-1:2014, C.4 "Rules for creating an extension". This 
document has not been designed as a community profile and does not consider 150 19115-1:2014, C.6 
as it does not impose any new requiremel1 ts 011 top of the c1asses defined in ISO 19115-1. For example, 
it does not make any optional eJements in ISO 19115-1 mandatory. That is also the reason why this 
document does not reproduce the ISO 19115-1 c1asses, but only refers to them. The c1ass diagram in 
Figure 1 shows how MO_Metadata has been extended into the GP_PreservationMetadata (that acts as 
the POI) by including some extra c1asses for the purpose of preservation. For the sake of c1arity, not all 
c1 asses ofthe preservation metadata are shown. They are explained in detail below. 
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Figure 1 - 5pecialization ofl50 19115-1 for the preservation of geospatia l da ta and metada ta 

The class diagram in Figllr豆2. shows how DS_Dataset and DS_Series can be mapped to the OAIS model. 
In particlllar DS_Dataset can be mapped directly to an OAIS archiva l information llnit while the DS_ 
Series can be mapped in the OAIS archival information collection. 
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Figure 2 一 Data sets a nd collections in geospa tial data m apped to the OAlS model 

7 .2 Designated community 

The designated community is a concept defined in the [$0 14721. This section describes its application 
to geospatia[ data. 

A designated community is an identified group for whom the data are being preserved and who should 
be ab[e to understand a particular set of information (4.10). A designated community is defined by the 
archive and includes information about expected users, designated purposes, typical software product 
for processing the data, companies and government organizations that use the data, other data typically 
linked to the preserved dataset, and the re回on ofthe usage. The definition ofthe designated community 
is usefu[ because we can assume a minimum level of "common knowledge" that will not be required 
to be initially included in the infonnation package. Typica[ current designated communities include 
[and survey administrations, cadastral administration, and space imaging enterprises. The archive can 
assume that the communities have a minimum digital technologies background and knowledge about 
how to present and overlay geospatial information (a minimum set of geospatia[ information systems 
expertise). 

The present day designated community should be defined in such a way to unambiguously describe the 
expected use andjor requirements of the dataset, to allow future consumers of any preserved dataset 
to comprehensively understand the limits, usage assumptions and constraints found in any given 
datase t. This is important since it is not possible to imagine what all future use cases of geospatial data 
may look like and therefore to articu late the specific requirements of a fllture designated commllnity. 

Any newly expressed use cases encountered may redefine the designated community or affect the 
knowledge background of the community in the future. $uch changes shall be processed by the archive 
upon each periodic review of the dataset throughout its lifecycle, and any new elements ofthe metadata 
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andjor data added into the dataset AIP and 51P construction to allow the new designated community to 
be able to understand the data. For example, if the official CR5 for the area changes and over time, the 
designated commllnity cou ld "forget" the existence ofthe old one and it may be necessary to review the 
archive and add a fu ll CR5 description for each archived package affected by the change. 

7.3 Metadata 

7.3.1 Introduction to metadata 

A geospatial dataset is always linked to the corresponding metadata. The metadata shall be archived 
in a way that allows an unambiguous reference between metadata and data. The definition of the 
metadata elements shall follow 15019115-1, 150jT5 19115-3, 15019157 and 150 19110. 

A CR5 is one of the most important metadata elements for geospatial data because a fllll recovery of an 
archived dataset requires the CR5 and its properties. The archive shall incJude information about the 
underlying coordinate reference system. 

Most of the geospatia l rnetadata corresponds to the OAIS concept of representation information. 
Howeve巳 preserving data for a future use requires extra effort on the rnetadata content that 
corresponds to the preservation description information. This document extends 150 19115-1:2014 to 
allow preservation description information to be included. 

The process of preservation is not just an act of saving everything. lt starts by deterrnining and selecting 
what data are going to be preserved and what data, or metadata are not worth being preserved. 
Exarnples of reasons for not preserving some data are: existence of a better revision of the same data, 
the existence of another format that is easier to use, or the possibility to regenerate the data frorn other 
SOllrces. In order to let a future user of the data understand the decisions rnade, the metadata shall 
include inforrnation about the assurnptions made for the future use of the dataset when preservation 
took place. 

In preserving data, future users need to understand what they are working with (context information) 
and how the data were created (provenance information). Because most Earth science data involve 
cornplex physics and mathematics, the metadata shall incJude sllfficient documentation (or pointers 
thereto) that provide the derivation of the a lgorithms used to generate the dataset. Likewise, the 
rnetadata sha ll incJude pointers to calibration data and ancillary data that were needed to produce 
the dataset. The specific content items needed to preserve the fu ll provenance and context of the data 
and associated rnetadata depend on the needs of the designated community and types of datasets (e.g. 
maps, remotely sensed data from satell ites and airborne instrurnents, physical samples). Follow-up 
parts to this standard may be developed detailing content items appropriate to individual disciplines. 

7.3.2 Preservation metadata classes 

The cJass diagram in Ei.glιû shows the cJass GP_PreservationMetadata as a specia lization of MD_ 
Metadata and the subclasses introduced in this standard. 
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Figure 3 - Class GP_Preser vationMetadata 

7.3.3 Data identifiers 

The class diagram in .Eigl皿豆豆 includes a specialization of MD_ldentification and emphasizes the 
importance of including a l1 resource identifiers that will help to identify this resource unique and avoid 
preserving it more than once. It also shows the current ISO 19115-1 capability of citing an image that 
can be used to link to a quicklook of the product or the legend giving clues to future users to symbolize 
the resource correctly. 
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Figure 4 - Class GP_ldentification 

7 ,3.4 Data, product and format specifica tions 

The class d iagram in 旦斟丘豆豆 shows how the information regard ing the product specifications, data 
d ictionary references, and common format specifications can be Iinked to ISO 19115-1 and the need fo r 
a format specification profile specific to this product. 
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Figure 5 一 Data， product and format specifications 

7 ,3 ,5 Preservation actions 

Preservation actions are performed as a part ofthe curation process when the creation and maintenance of 
the resource by the producer has ended. They are often done bya responsible party different from the one 
that created or maintained the resource and have the objective of preserving the data (e.g, documenting a 
media migration). .Eig!豆豆豆 shows how preservation can be encoded with the Ll_Lineage class. 
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c1ass Flg 7. Association to olher resOllrces 
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o 
"Iiflc. ，lon(n(o 飞I! (.., 

db提ract.
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同一
• relutlonType :GP_RelallonTypeCode 

Figure 7 - Association of other resource 

7.3.7 VaJue and strategy 

.CodeLisllo 

GP _Rc latlonTypcCodc 

• h ilSSlbllng 
+ Isl'.lftOf 
+ hasPa同

令性&阳rceOf

令 h.~纭'"πe
斗， hasDeJi v司10

The use 01 hasSou.吃:e Isnot 
recommended. The 
resourceLlne.ge providcsa 
mcchanism 10 s pecHy 
dat.ase回 Ihata陀 Inputslo

this ...,50ur'.... By u51ng lhese 
3Mbulc5 you C回 provlde

more det:tlls th~.n using 
'hasSou陀旷 here

The value, use and justification components address documenting the admi nistrat ive, legal, evidentiary, 
research or hi storical recognized value of the resource and the justification for preserving it (e.g. 
documenting the legal mandate of preserving the dataset for 10 years). (t also includes geospatial 
services usage statistics (e.g. documenting the number of times the dataset was visua lized in a web 
map service) using the resource as another means of justifying its importance. Preservation strategy 
and review dates are a lso considered, including the eventuaJ decision of discontinuing the preservation 
of the resource. The class diagram in .Ei斟且豆豆 shows the c1asses involved. 
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Figure 8 - Va)ue and strategy cJasses diagram 

7 ,3.8 Fixity 

The questions related to verification of integrity, signature and certification of data are not discussed 
in this document because many digital repositories have their own systems. The defined c1ass allows 
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citing the methods used and, eventually, a lso allows for providing integrity and signature information 
if there is the need to include them in the metadata. The c1ass diagram in Eig.ur豆豆 shows the c1ass 
involved. Fixity information can be captured at the package level or at the individual part level as shown 
in Figure 1旦.

d.S5 Flg 9 . FWty III/orm.llo" 

PackllIl1nlllllrorrm\llon::CP_FI翼lIy
01回国l叫刷Ilor1臼 ".ve

阳l，gnlY~I.lhvd ;αC.lduon (0..' 
lh.lr u咐' S)'Slem W verlry 

... tnt，鸣IÌIY :Record 10. .1 file Integrlty .11" .ssocl:lle 

·剖1Il，.ru附""Ih叫 CI_ClllIlloII 10.. "1 slgna阳re Thlsstru目ure

.. ctJtnnlu町 R"corð 10. J .lIow10 Clle 叶回 melhød
.ndpro叫de lnl.鸣叫IY .nd 
$th48e mMmm『uwnabonma

(ornulI .. 

Figure 9 - Fixity class diagram 

7.3.9 Information package description 

Preservation package description Iists all the parts (fi les and documents) that together form the AIP 
(e.g. enumerating all files covering the data vaJues, additional data tabJes, the metadata, the product 
specifications, the format specifications, the symbols used in the visualization, a quicklook in PDF 
format, etc.). The cJass diagram in Eigure 1Q shows all c1asses reJated to the information package 
description. 
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Figure 10 - Information package description 

7.3.10 Acquisition 

The acquisition class documents the transfer process from the production and maintenance to the 
curation process including Iicensing and rights transfer. The class diagram in E.ig.u豆豆1.1 shows the class 
related to the acquisition. 
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Figure 11 - Acquisition 

7.3.11 Coord inate reference system 

The coordinate reference system (CRS) designates the resource as geospatia l. This document sets three 
methods for defining a CRS: 

1) Method defined in the ISO 19115-1 

2勾) Full description of the CRS tωog伊et由he町r with the arch i忖ved da挝ta句j 

3句) Reference tωo a format-registry. 
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IS0 19115-1 includes two ways to describe the reference system: by reference to a CRS identifier or by a 
detailed description ofit using MD_CRS. 

IS0 19115-1 onJy explicitly describes referencing CRSs and suggests using ISO 19111[1] and 
ISO 19111-2[.2] to fu lly describe the CRS. While a reference to a CRS identi fjer can be perfectly acceptable 
for a dataset that is currently in use and for a SIP, for preservation purposes the archive should consider 
expanding the definition of the CRS code into a fuU description of datum, projection and ell ipsoid 
and their parameters. As an alternative, t he archive could consider saving a copy of the external CRS 
databases into t he catalogue for preservation pll rposes. 

A way to ensure that the CRS is recorded in a consistent and comprehensive way is línking via unique 
identifiers to well established CRS registries. In consideration of experience, cost, and resources, an 
implementation of this standard shall link to existing, acknowledged, and CRS-registries based on ISO 
standards. 

7.4 Open Packaging Convention (OPC) 

The OAIS defines the idea of the information package as a container that includes the content 
information, the preservation description information (PDI), and descriptive information. Th is is 
particll larly relevant for the geospatial information. The way geospatial data are disseminated on 
the Jnternet has forced a separation between data and metadata for practical reasons. It is common 
practice that geospatia l data are hosted and disseminated in the producer's services while metadata 
are harvested and replicated in centralised metadata cata logues. 80th services are índependently 
managed and in many cases, once a metadata record is discovered and identified as describing a useful 
dataset by a use巳 it is not obvious how to get to the data service. This separation is not convenient 
for preservation purposes. The OAIS information package offers us a mechanism to use a "contaíner" 
where data and metadata are kept togethe汇

ln fact, OAIS defines three different ínformation packages dependíng on theír function. To submit 
information to an archive, a SIP is proposed. To a rchive the data, an AIP is proposed. To disseminate 
the archived data to users, a DIP is proposed. OAIS states that the package can be logical or physícal 
and specifíc physical formats are not proposed. However, a TAR format is quoted as an example in the 
documen t. Nevertheless, it is expected t hat the SIP and the DIP are physica l deliveries of data from the 
prodllcer to t he archive and from the archive to the consumer respectively. 

Currently, a possible medium for package exchange is the World Wide Web with a format that contains 
all the elements of t he information package inside and can be exposed as a single link that can be 
transferred in a single hypertext transfer protocol (HTTP) interaction. In the web, t he file can be 
associated to a multipurpose internet mail extension (MIME) type that web clients can eas ily deal 
with by delegating its management to a c1 ient helper application. In t he future, new technologies may 
repJace the mentioned ones. However, the need for addressing the package as a singJe add ress will most 
certainJy remain. 

This document proposes to use Open Packaging Convention (OPC) format that is described by ISO/ 
IEC 29500-2 (and ECMA-376[l!2]) to build a geospatial information package. By integrating the needs 
of the modern lnternet environment, the OPC standard can be considered a modern version of the TAR 
format: it combines a ZIP compression of the parts composing the package (respecting a directory 
structure) with XML docllments that describe the package content (that can be used to store t he OAIS 
descriptive information), the web media types present in the package, the relations between the parts 
composing the package and a quicklook of the data insíde. It a lso integrates data encryption system to 
guarantee both data integrity and respect t he predefined access rights. An OPC package can conta in 
several files (the "parts"). Names and paths of each part have to follow the URI restrictions and 
conventions. AII these extra capabilíties allow for trhe interoperability of some basic data maintenance, 
such as the extraction of some parts of the package. This guarantees that a ll the related resources can 
be extracted without the need to lInderstand the actual encoding ofthe individual par ts incJuded in the 
package. 

In addition, t he OPC standard also introduces the possibility of relating files outside the package 
(external relations). A practical application of t his is to exclude from the package some elements that 
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are considered too remote or too big but keep the relation to them (keep t he context information). The 
files filtered out will be left as a remote UR[ for further download by the OPC enabled c1 ie nt application. 

OPC can be used without any modification for encapsulating geospatial data and metadata by mapping 
the OA[S concepts and the ones defjned by this standard into the OPC concepts. [ndeed, OA[S data 
object is the dataset t hat is accompanied by OA[S repres entation information (commonly expressed 
in [SO 19115-1). OAIS data object (the geospatial dataset) is mapped to one or more "parts" of the OPC 
package. The OAIS representation information is mapped to [SO 19115-1 metadata, symbolization 
information, data specification description documents, etc.; all for them a re also "parts" of the OPC 
package. Then PDI is added, using the extensions of [SO 19115-1 proposed in previous sections of t his 
document, as "parts" of the OPC. OPC includes its own additional parts such as a quicklook of the data. 
The OAIS packaging information is mapped to the interna l ZIP headers. Finally, the OA[S packaging 
description in fo rmation is mapped to OPC core metadata stored in the core.xml "part" (see Th趾豆l)that
ca n be extracted from discovery ele ments of the ISO 19115-1 metadata. AII these "parts" composing the 
OAIS information package can be included in an OPC package, allowing for both an easy submission of 
data to the archive for preservation (SlP) and a c1ean way to disseminate the preserved information 
from the archive to the users (DIP). 

Table 1-Mapping between OPC core.xml metadata and ISO 19115-1 metadata elements (this 
constitutes the OAIS package des'cription information) 

OPC core metadata ISO 19115-1 Metadata - Part 1: Fundamentals 

category M D_Data Identi ficationjtopicCategory 

content$tatus MD_ldentificationjstatus 

created MD_ldentificationjcitationjCI_Citation.date[C I_DatejdateType = creation]jCI_Datej 
dateType 

creator MD_ldentificationjpointOfContact[CI_Responsibilityjrole = resourceProvider]jCI_Re-
sponsa bilityjpa rtyjCI_Pa rtyjname 

description MD_ldentificationjabstract 

identifier MD_ldentificationjcitationjCl_CitationjidentifierjMD_identifierjcode 

keywords M D _Identi ficationjdescriptiveKeywords 

language M D _Data ldenti ficationjla nguage 

lastModifiedBy MD_ldentificationjpointOfContact[Cl_Responsibilityjrole = processor]jCl_Responsi-
biJ ityjpartyjCI_PartyjnamelMD_DataldentificationjenvironmentDescription 

lastPrinted MD_ldentificationjcitationjCI_Citation.date[Cl_DatejdateType = publication]jCI_ 
DatejdateType 

mod ified MD_ldentificationjcitationjCI_Citation.date[Cl_DatejdateType = revision]jCl_Datej 
dateType 

revlslon no direct matchð 

subject MD_ldentificationjpurpose 

title MD_ldentificationjcitationjCI_Citationjtitle 

vers lOn M D_Identificationjcitationj口_Cítationjedition

a Note: Revision: No direct match can be found in the ISO 19115-1 metadata model. In case the producer has a 
revision number he/she most probably will save it ín the ISO metadata ín MD_ldentífication/citation/CI_Citation/ 
otherCitationDetails. 
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Abstract test suite 
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Conformance to this document consists of either service conformance or data conformance. 

The abstract test suite has seven conformance c1asses: 

a) Prioritization; 

b) $tructu re; 

c) Rights; 

d) Time; 

e) Geospatial information package; 

f) Metadata; 

g) Open Packaging Convention. 

A.2 Prioritization 

a) Test Purpose: to veri句 the use of the appropriate temporal c1assification into the categories set by 
this document. 

b) Test Method: Inspect the archival information package. 

c) Reference: 阜1.

A.3 Structure 

A.3.1 Data format 

a) Test Purpose: to verify the fulfi lJment of all demands set by this document for preserving the 
knowledge about the data format. 

b) Test Method: Inspect the archival information package. 

c) Reference: ι.2..1. 

A.3.2 Database 

a) Test Purpose: to verify the fulfillment of all requirements set by this document for preserving the 
knowledge about the database. 

b) Test Method: Inspect the archival information package. 

c) Reference: ι2.2. 
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A.3.3 Properties of geospatial data 

a) Test Purpose: to verify that the properties of geospatia l data have been considered. 

b) Test Method: Inspect the archival information package. 

c) Reference: ι2.，J. 

A.3.4 Level of aggregation 

a) Test Purpose: to veri 句， that the level of aggregation has been considered. 

b) Test Method: Inspect the archiva l information package. 

c) Reference: ιL生

A.3.5 Gold copy 

a) Test Purpose: to verify the existence of a gold copy. 

b) Test Method: Inspect the archival information package. 

c) Reference: ιL豆.

A.4 Rights 

a) Test Purpose: to veri巾 that all rights associated with the data have been considered. 

b) Test Method: Inspect the archival information package. 

c) Reference: ι.3，. 

A.5 Time 

a) Test Purpose: to verify that all temporal aspects, e.g. preservation intervals, that are defined by 
this document, have been considered. 

b) Test Method: Inspect the archiva l information package. 

c) Reference: ι生

A.6 Geospatial information package 

a) Test Purpose: to verify the completeness of the geospatia门P to meet the designated community 
requ i remen ts. 

b) Test Method: lnspect the information package. 

c) Reference : 王1.

A.7 Metadata 

A.7.1 Preservation metadata 

a) Test Purpose: to verify the use of the appropriate metadata elements for the preservation metadata. 

b) Test Method: Inspect the archival information package. 

c) Reference: 7.3.2. 
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A.7.2 Data identifier 

a) Test Purpose: to verify the use ofthe appropriate metadata elements for data identifier. 

b) Test Method: Inspect the archivaJ information package. 

c) Reference: l..3....3.. 

A.7.3 Data, product, and format specification 

a) Test Purpose: to verify the use of the appropriate metadata eJements for the data, product and 
format speci fication. 

b) Test Method: Inspect the archivaJ information package. 

c) Reference: 2.车生

A.7.4 Preservation actions 

a) Test Purpose: to verify the use of the appropriate metadata elements for preservation actions 

b) Test Method: Inspect the archival information package. 

c) Reference: II豆.

A.7.5 Association ofresources 

a) Test Purpose: to verify the use of the appropriate metadata elements for the association of 
resources. 

b) Test Method: Inspect the a rchival information package. 

c) Reference: II豆.

A.7.6 Value and strategy 

a) Test Purpose: to verify the use of the appropriate metadata elements for the va lue and strategy 
metadata. 

b) Test Method: Inspect the archival information package. 

c) Reference: u:z.. 
A.7.7 Fixity 

a) Test Purpose: to verify the appropriate addressing offixity. 

b) Test Method: Inspect the arch ival information package. 

c) Reference: II豆.

A.7.8 Information package description 

a) Test Purpose: to verify the use of the appropr iate metadata elements fo r the information package 
descri ption. 

b) Test Method: Inspect the archival information package. 

c) Reference: L3..2. 
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A.7.9 Acquisition 

a) Test Purpose: to verify the use of the appropriate metadata elements for the description of 
acquísítíon. 

b) Test Method: Inspect the archiva l information package. 

c) Reference: l...3..lQ. 

A.7.10 Coordinate reference system 

a) Test Purpose: to verify correctness of describing the associated coordinate reference system. 

b) Test Method: lnspect the archiva l information package. 

c) Reference: 2.丰且.

A.8 Open Packaging Convention 

a) Test Purpose: to ver ify correctness of mapping to the Open Packaging Convention model. 

b) Test Method: lnspect the a rchival information package. 

c) Reference: 1..生

30 。 ISO 2018 - AII rights reserved 



8.1 Data dictionary 

AnnexB 
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Data dictionary 
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The fo l1owing sllbclause provides a detailed description of each of the c1asses and each c1ass attribllte in 
the models presented in this document in t he form of a tabular data dictionary. 

8.2 Presentation metadata 

Name/ Role Name Definition Obligatíon/ Max Da ta Type/ Domain Condition Occu r r ence Class 

1. GP_Preservation- roor enti ty which defjnes M Usemaximum Specified Hnes 2-7 
Metadata preservation metada- occurrence Class (MD_ 

2ll 
ta about a resource or from referenc- Metadata) 
reSOllrces ing object ifref二

erenced from 
DS_Resource 

2. acqll isition details about the archival 。 N Class GP_Acquisition 
acquisition 

3. associated Resource associated resource 。 N Class GP_AssociatedRe-
information source 

4. archivallnfo description of the infor- M N Class GP_Packaging 
mation package information 

5. resourceUsage basic information about 。 N Class GP_Usage 
specific app1ication(s) for 
which the resource has 
been 0 1' is being used by 
different users 

6. valueAnd5trategy requirements for as- 。 1 Class GP_ValueAndPres-
sessing the value ofthe ervationStrategy 
resource and its future 
preservatlon strategy 

7. preservationActions information about the 。 1 Class Ll_Lineage 
provenance, source(s), 

(15019115-1) and/or the production 
process(es) applied to the 
resource by the archive. 

8. GP_Usage brief descl'iption ofways Use obliga- Use maximum Specified Class line 9 

L.3....2. 
in which the resource(s) tion/ con- occurrence (MD_Usage) 
is/are currently 0 1' has dition from from referenc-
been used referencing ing object 

object 

9. service services rhat currently M N Class GP_5erviceldenti-
0 1' has been using this fication 
reso盯ce(s)

10. GP_ ValueAndPrcscr- reason, justification and Use obliga- Usemaximum Spccified Class Iines 11-16 
vationStrategy strategy for archlving and tion/ con- occurrence (GP_ValueAnd-

2ll 
curating the resource(s) dition from from referenc- Preservation-

referencing ing object Strategy) 
object 
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NamejRole Na me Oefini tion Obligation! Max Oata ηpej 
。omainCondit ion Occurrence Class 

11. preservatlonStrate- document reference with M 1 Class CI_Citatlon 
gyPolicy the archive preservation 

(ISO 19115-1) 
z.;u strategy 

12. nextReview information about the 。 1 Class GP_Review 

Lll 
next foreseen review of 
the archived package 
including date and inten-
tlonjreason 

13. informationValue reason and justiflcation of 。 N Class GP_lnformation-
the value of the resource Value 

14. remove foreseen date for the finali- 。 1 Class GP Remove 
zation ofthe preservation 

15. revlew dates ofthe preservation 。 N Class GP Review 
revlslons 

16. reviewPeriod periodicity of the fore- 。 N Class GP_R…Period I 
seen revlews 

17. GP_Acquisìtion information about the Use obliga- Usemaximum Specified lines 18-24 

l..3..2.l..3.lO. 
acquisition ofthe re- tionj con- occurTence Class (GP_Ac-
source(s) dition from from referenc- quisition) 

referencing ing object 
object 

18. donor party responsible that M N Class CI_Responsibilíty 

l..3..2.1...3...皿
delivered the resource(s) 

(ISO 19115-1) to the archive 

19. date date of the delivery of the 。 N Class CI_Oate 
resource(s) to the archíve 

(ISO 19115-1) 

20. acquísitionEvent description ofthe acquisi- 。 1 Character- Free text 

l..3..2.l...3...l.O. 
t ion process String 

21. acquisitionStatus status of the acquisition 。 Character- Free text 

l..3..2.l..3.lO. 
process 5tring 

22. rightsClearance statement describíng 。 1 Class MD_Constraínt 

l..3..2.l...3...l.O. 
how and with whom the 

(15019115-1) resource can be shared 

23. preservationCopie- indication of whether or 。 1 Boolean 。 =no
sAllowed not the resource(s) has 

1 = yes can be duplicated by the 
1..ll archive 

24. redistributionAllowed indication of whether or 。 1 Boolean 。= no 

1...3...皿
not the resou rce(s) can be 

1 =yes redistributed 

25. GP_AssociateResource definltion Use obliga- Use maximum Specifíed Class Iines 26-27 

l..3..2.l...3..ñ 
tíonj con- occurTence (MD_Associa-
dirion from from referenc- teResource) 
referenclng ing object 
object 

26. relation乃pe relation dependency M Class GP_Relation丁'ype-

l.3..2 
Code 

<<Codelíst>> 

27. association Process process that made the 。 N Class LI_ProcessStep 
relation between this 

(ISO 19115-1) resource and the cited 
resource 

28. GP_ldentification identification ofthe ar- Use obliga- Use maximum Specifíed Iines 29-30 

1..3...3. 
chived resource(s) tionj con- occulTence Class (MD腼

dition from from referenc- Identificatíon) 
referencing ing object 
object 
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Na mejRole Na me Defin ition Obligationj Max Dataηpej 
。oma inCo ndition Occurrence Class 

29. citationStatement indication on how you 。 1 Character- Free text 

ll.l 
have to cite or knowledge String 
the attribution of the 
resOllrce(对

30. reasonForCreation reason for creating the 。 1 Class CI_Citation 

1.3..主
resollrce. ln many cases 

(ISO 19115-1) this is dlfferent {rom the 
'purpose飞

In the citations title one 
can use "Iegal mandate" 
or Hdata continuity ofthe 
temporal series". I{ there 
is a legal mandate, one can 
be more precise by (ully 
citing a legal document or 
a contract containing the 
reason or the mandate. 

31. GP_Format format stored In the ar- Use obliga- υsemaximum Specified Class IIne 32 

1.3..韭
chive for this resource(s). tionj con- occurrence (MD_Format) 

dltion from from referenc-
referencing ing object 
object 

32. formatSpecification- cites a document explain- 。 N Class CI_Citation 
Profile ing how the file format 

(ISO 19115-1) has been used to match 
1.3..企 the needs of the produc t. 

Sometimes this is called 
a "format specìfication 
profile" ('formatSpecifi-
cationCitation' links to 
the file format specifica-
tion document (e.g the 
document describing the 
TIFF 6.0 format). 

33. GP_ReviewPeriod ìnformation about the Use obliga- Usemaximum Specified lines 

Z.:J.:1 
review policy and period Uonj con- occurrence Class (GP_Re-
o{ the archiving resource ditìon from from re{erenc- viewPeriod) 

referencíng ing object 
object 

34. responsibility responsible pal叩 for the 。 1 Class CI_Responsibility 

Z.:J.:1 
revision of this resOllrce 

(ISO 19115-1) of the archive 

35. date date ofthe next {oreseen M 1 Class CI_Date 

Z.:J.:1 
revlew 

ISO 19115-1 

36. retentíonDocument reference to a document M 1 Class CI_Citation 

Z.:J.:1 
that describes the revìsion ISO 19115-1 
procedure 

37. gatheri ng information about the 。 N Class MD Maintenan-

1主主
periodicity of the revìsion celnformation 

ISO 19115-1 

38. GP _I n formationVa lue reason and justification Use obliga- Use maximum Specified Class lines 39-42 

Z.:J.:1 
for archiving the resource tionj con- occurrence (GPJnforma-

dition from from referenc- tionValue) 
referencing ìng object 
objecl 

39. type the reason {or archiving 。 1 Class GP_lnformationVal-

Z丰Z
the resource and gives it ueTypeCode 
value 

<<Codelíst>> 
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NamejRole Na me Oefini tion Obligation! Max Oata ηpej 
。omainCondit ion Occurrence Class 

40. comments additional explanation 。 1 Character- Free text 

Lll 
about the reason for ar- String 
chiving the resource 

41. dueDate expiration date ofthe 。 1 Class CI_Date 

J...J..:l.. 
reason for archiving the 

(ISO 19115-1) resource 

42. justjfication justification of importance 。 N Class GP_Justífication-
of the resource in context Value 
of the genera I reason 

43. GP_Remove information about the Use obliga- Usemaximum Specified Class Lines 44-46 

Lll 
mtent of removing the tionj con- occurrence (GP_Remove) 
resource ín the future or ditíon from from referenc-
evidence that the resource referendng ing object 
has been removed. object 

44. dueDate finalizatíon date for the M 1 Class CI_Oate 

Lll 
archíval period. After this 

(ISO 19115-1) period. the resource will 
not be longer preserved 

45. removed indication of whether or 。 1 800lean O=no 

u:z. not the resource(s) has 
1 =yes been removed and is no 

longer archived 

46. removeAuthority responsible party that M 1 Class CI_Responsibility 

1斗;z
has the decision on re-

(ISO 19115-1) moving the resource form 
the archive 

47. GP_Review information about a re- Use obliga- Use maximum Speci fied Class lines 48-51 

u:z. view (foreseen or done) tíonj con- occurrence (GP_Review) 
dition from from referenc-
referencing íng object 
object 

48. date date of the review M 1 Class CI_Oate 

u:z. (ISO 19115-1) 

49. reason reason for the review 。 1 Character- Free text 

D.1 
Stríng 

50. olltcome outcome ofthe revíew 。 1 Character- Free text 

D.1 
Stríng 

51. responsibility responsible party for the 。 1 Class 山ponsibi问 l

Lll 
revlew 

(15019115-1) 

52. GP_J ustiflcationValue Explicit Justlfication why Use obliga- Use maximum 5pecified Class Iìnes 53-54 

1丰二1
this resOllrce is important tionj con- occurrence (GP justifica-
in the general context dition from from referenc- 饥onValue)

referencing ing object 
object 

53. justification statement on why this M 1 Character- Free text 

u:z. resource IS Important String 

54. justification乃pe justification why thís 。 1 Class GP_Justification-

u:z. resource is important TypeCode 

55. GP_Serviceldentifi- estimation ofthe usage of Use obliga- Usemaximum 5pecified Class Iíne 56-59 
cation the resource by register- tionj con- occurrence (GP_Service1-

u:z. ing a service and service dition from from referenc- dentificatlon) 
metrics that host or host- referencing ing object 
ed the resource object 

56. operator Who was (or is) the re- 。 1 Class CI_Responsibílity 
sponsible party maintain-

(15019115-1) ing the service 
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Na mejRole Na me Defin ition Obligationj Max Dataηpej 
。oma inCondition Occurrence Class 

57. stillActive indication of whether or M 1 Boolean 0= no 
not the service has been 

1 = yes retired and is no longer 
actlVe 

58. retirementDate reti rement date ofthe 。 1 Class CI_Date 
servíce (ìn the past or ín 

(ISO 19115-1) the future). 

59. usageMetrics measure of the usage of M N Class GP_ServíceUsag-
the service eMetrics 

60. GP_ServiceUsageM- a measure value and Use obliga- Use maxin可um Specified Class ISO 19157 
etrics method to determine the tionj con- occurrence (DQ_Element) 

23...1 
servlce usage dition from from referenc-

referencing ing object 
objecr 

61. GP_Fìxity cltation ofthe integrìty Use obliga- Use maximum Specified Class IIness 62-65 
and signature methods tionj con- occurrence (GP_Fixíty) 
used in the packaging dition from from referenc-
information followed by referencing ing obJect 
the actual integrity and ob)ect 
signature information 

62. integrityMethod citation ofthe integrity 。 N Class CI Citation 
method specificarion 

(ISO 19115-1) 

63. Integnty integrìty data 。 N Class Record 

(ISO 19115-1) 

64. sìgnatu reMethod cìtation of the signature 。 N Class CI_Cìtatìon 
method specification 

(ISO 19115-1) 

65. signature signature data 。 N Class Record 

(ISO 19115-1) 

66. GP_Packaginglnfor- information about a Use obliga- Usemaximum Specified Iines 67-70 
matíon package tionj con- occurrence Class (GP_ 

z..u.1.3..2 
dition fl"om from referenc- Packagingln-
referenclng ing object formation) 
object 

67. packageldentWer iden ti fier of the package M 1 Class MD_ldentifier 

1..ll (IS0 19115-1) 

68. packageType type of the package M 1 Class GP_PackageType 

z.u. <<Codelist>> 

69. (íxity fixity information for the 。 1 Class Gp二Fixìry
package 

70. packagePart part in a package C N Class GP_PackagePart 

71. GP_PackagePart information about a pack- Use obliga- Use maximum Specífìed Class IInes 72-79 

LJ.2 
age part tionj con- occurrence (GP_Packa-

dition from from referenc- geEJement) 
referencmg ing obJect 
object 

72. name part name M 1 Character- Free text 

1.3..2 
String 

73. format formatofthe part 。 1 Class MD_Format 

2..3...2 (ISO 19115-1) 

74. slze size ofthe part in bytes 。 1 Real 

L.3.空

75. type type ofpart 。 1 Class GP_PackagePart-

2..3...2 
Code 

<<Codelist>> 
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Namej Role Na me Oefini tion Obligation! Max Oata ηpej 
。omainCondit ion Occurrence Class 

76. dissemlna tIonCon- dissemlnation constraints 。 N Class MO_Restriction-
stralnts that apply to this part only Code 

l...1.2 (ISO 19115-1) 

77. onLíne Iink to an online resource C 1 Class CI_OnlineResource 

Z豆豆
to get the part 

(ISO 19115-1) 

78. 。ffLine description of the medium I C 1 Class MD Medium 

l..l.2 
for the part in the package 

(ISO 19115-1) 

79. fixity fixity information for the 。 1 Class GP_Fixity 
part in the package 

80. GP Archive Oescr lption of the archive Use obliga- Use maximum 5pecified 

7.3.1豆
as a dlstributor. tionj con- occurrence Class (MD_ 

dition from from referenc- Dístributor) 
referencing ingobject 
object 

B.3 CodeLists 

8 .3 .1 Ge neral 

The stereotype c1ass <<CodeList>> as used in t h is docu m ent, does not conta in a ny "other" va lues and 
a re extenda ble. Consu lt IS0 19115-1:2014, An nex C for in form ation about h ow to exte nd <<CodeList>>. 
The concept na me is t he nam e ofth e item (th is doc lIme n t is in Eng lish and s hollld be tra ns lated in to the 
la ng u age ofth e nation or entity developing a profil e). T he cod e is a la ng llage neutra l iden t ifier. 

8 .3 .2 GP _RelationTypeCode < < CodeLis t> > 

Na me Oomain Definit ion Code 

1. 
GP_Relation1'ypeCode 

re丁'yCd type ofrelation 
u.豆

2. hasSibling 001 the resource(s) has a sibling assocíated resource 

3. isPartOf 002 the resource(s) is part of a bigger associated resource 

4. hasPart 003 the resource(s) is composed by smaller associated resources 

5. is50urceOf 004 the resource(s) is the source of an associated resource 

6. hasSource 005 the resource(s) has an associated source resource 

7. hasNoRelation 006 the resource创 has no relation to other resources 

8 .3 .3 GP _lnfonnationValueType Code < <CodeLis t> > 

Na me Domain Definit ioD Code 

7. GP_lnformationValue1'ypeCode InVTCd type of reason that makes this resource valuable 

8. administrativeValue 001 administrative value 

9. legalAndFiscalValue 002 legal andjor fiscal value 

10. evidentiaryValue 003 evidentiary value 

11. researchValue 004 research value 

12. informationalAndHistorical- 005 informational and historical value 
Value 
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8 .3.4 GP _JustificationValueTypeCode < <CodeList> > 

Name Domain Defini tion Code 

13. GP_JustìficationValue1YpeCode JuVTCd type 

14. unlque 001 the resource is unique in its kind 

15. Important 002 the resource Is considered important in its kind 

16. testimonial 003 the resource is a testimonìal of some ímportant event 

8.3.5 GP _PackageTypeCode < <CodeList> > 

Name Domain Definition Code 

17. GP_PackageTypeCode PaTyCd type of package 

18. submissionlnformationPackage 001 submission information package (SIP) 

19. masterArchivallnformation- 002 master archival informatíon package (AIP) 
Package 

20. derivativeArchivallnforma- 003 derívative archival ínformation package (AIP) 
tíonPackage 

21. distríbutíon I nformation Pack- 004 distribution ínformation package (DIP) 
age 

8 .3.6 GP _PackagePartTypeCode < <CodeList> > 

Name Domain Defînition Code 

22. GP_PackagePart丁'ypeCode PaETCd type of part of package 

23. geographíca lData 001 geographícaJ data 

24. tabularData 002 tabular data 

25. metadata 003 metadata 

26. formatSpecification 004 format slPecification 

27. formatProfíle 005 format profiJe 

28. technìcalSpecification 006 technica J specification 

29. dataModel 007 data model 

30. productionProcessManual 008 producrlon process manuaJ 

31. browseGraphic 009 browse graphic or quick look 

32. symbolsAndStyles 010 symbols and styles 

33. contextMap 011 context or map Iinking a Iist of data resources 

34. package 012 package (in a package) 
35. referenceSystemDescription 013 reference system description 

36. standardDocument 014 standards document 

37. certífication 015 certifica tion 

38. publicarion 016 publication 

39. illustration 017 illustration 
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AnnexC 
(informative) 

Case-specific archival concept 

This annex shall support the initial steps of the preservation strategy developmen t. 

The purpose ofthe questionnaire is to identify the resources ofthe organization in charge ofproducing 
and curating the geospatia l data as well as clarify the most relevant topics: 

Jnstitution or agency; 

Contact; 

Na me of the resource; 

Theme of the resou rce; 

Name and version of the software used i n production; 

Developer and vender of software; 

Geo-reference data; 

Regiona l coverage; 

Update cycJe and versioning; 

Storage of data history; 

Data formats; 

Computer hardware and operating system; 

Approximate volume of data; 

Availabí lity ofmetadata and context ínformatíon; 

Usage of geospatia l base-data of other instit utions; 

Other institutions involved in the production. 

Th is process can be completed in close cooperation between the archival experts and the geospatial 
data domaín experts. e.g. in land survey administrat ion and spatia l data infrastructure offices. The 
completion of this prelimina ry work supports the developrnent of an archive according to this document 
and other related s tandards. 
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AnnexD 
(normative) 

Functional requirements for a preservation archive 

0.1 lntroduction 

The purpose of this annex is to document a set of high level functional requirements that should be 
satisfied by an archive that preserves geospatia l data and metadata. In the fo llowing sections, the term 
"preservation content" is used to refer to data, metadata and all the related documentation needed to 
be preserved to ensure understanding and reusability ofthe data. 

0.2 Oata ingest 

D.2.1 The archive ingests the preservation content and prepares it for storage and preservation. 

D.2.2 The archive ingests the preservation content from each provider in accordance with appropriate 
documented interface specifications. 

D.2.3 The archive ensures ingest data integrity th rough the use of appropriate technologies. 

D.2.4 The archive verifies the quality of the preservation content upon ingest (e.g. data set size, data 
set name) for each unique data set. 

0.3 Oata storage and prese rvation 

0.3.1 Overview 

The archive preserves designated data product5 and distributes them on request to users. Some 
products may be created for distribution by on-demand processing and should be subject to the same 
delivery requirements as products that a re stored in the archive. 

0.3.2 Oata storage 

D.3.2.1 The archive stores all designated data products or creates products on demand. The archive 
ensures that products generated on demand (a150 known as virtual products) are identical to the 
corresponding products that would otherwise be archived, havìng undergone operationaJ and scientific 
quality assessment. Designated products are establ ished as a part of the archive's planning process. 

D.3.2.2 The archive provides preservation planning to ensure the preservation content remains 
accessible to and understandable by the user community throughout the data life cycle. 

D.3.2.3 The archive is capable of archiving multip,le versions of selected archive data. 

D.3.2.4 The archive maintains metadata on aJl products that are available from the archive. The 
metadata content shall be compliant with the (SO standards quoted in .c.坦且豆豆豆.

D.3.2.5 The archive maintains long-term archiving, distriblltion and llser services functions for 
designated data products. 

。 ISO 2018 - AIJ rights reserved 39 



ISO 19165-1:2018(E) 

0.3.2.6 The archive defines and adheres to retention requirements for all data and information 
identified for preservation. 

0 .3.2.7 The archive maintains an off-site backup copy of a JJ data that would otherwise be impossible or 
diffjcult to recover in case ofloss. 

0 .3.2.8 The archive maintains the capability to restore its archive to avoid permanent loss of 
archived data. 

0 .3.2.9 The archive allows for new technology integration for archival data. 

0.3.2.10 The archive allows old versions of data to be removed 什om the archive. 

0.3.2.11 The archive manages (populates, maintains and accesses) the information identifying and 
documenting the stored data and information and produce reports on the stored data and information. 

D.3.3 Preservation management 

0.3.3.1 The archive maintains an electronic inventory of all archived data. 

0 .3.3.2 The archive provides the capabili ty of retrieving any data granu le stored in the archive. 

0.3.3.3 The archive interoperates with other archives of data relevant to the user community. 

D.4 Data distribution 

0 .4.1 The archive enables users to determine the existence, description and avai lability of stored data 
and information and allows consumers to request and receive the data and information. 

D.4.2 The archive distributes to authorized users, lIpon reqllest, data products, metadata, ancillarγ/ 
auxiliary data, ca libration data, science software, and documentation. 

0.4.3 The archive distributes data in standard formats commonly accepted within the user community 
for the types of data for which the archive is responsible. 

0.4.4 The archive distributes data to users via electronic networks. 

0.4.5 The archive provides data to processing systems to support product generation, reprocessing 
and quality assurance in a timely manne汇

0.4.6 The archive provides a subset of the data andjor subset, reprojection, and format conversion 
tools appropriate to the archive's data holdings to ensure efficient distriblltion of data to users. 

0.4.7 The archive ensures data integrity through the use ofappropriate technologies such as checksums 
on d istribution in order to satis守 interface requirernents with external systerns. 

0.4.8 The archive rnakes standard rnetadata available for distriblltion using appropriate tagging (e.g. 
extensible rnark-llp language [XML]). 

0.4.9 The archive implements a llser feedback process to irnprove the data, the information, its 
llsefulness and the available services. 

40 。 ISO 2018 - AII rights reserved 



ISO 19165-1:2018(町

Bibliography 

[1] [SO 19111:2007, Geographic information - Spatial referencing by coordinates 

[2] ISO 19111-2:2009, Geographíc í呐rmatioll - Spatíal r价rencing by coordínates - Part 2: 
Extension for parametric values 

[3] ISO 19131:2007, Geographic information - Data product specifications 

[4] 8AR. 2013: Projekt Ell ipse, Konzeption der Archivierung von Geobasisdaten des 
8undesrechts, 8undesamt für Landestopografie swisstopo and Schweizerisches 
8undesarchiv BAR - httns: / /www.swisstono.ad min.ch /de/wissen 
.fa k ten /Qeoi n formation /la ndscha ftsQedaech tn is/la n Qzei tau fbewa h ru m~ /a rch ivieru nQ -Qeodaten 
A皿1 (22.1.2018) 

[5] CEOS WGISS-OSIG. 2015, Long Term Preservation of Earth Observation Space Oata: 

[6) 

Preservation Guidelines, Version 1.0, httDs:llearth.esa.int/documents/165606512265358/EO 
-Data-Preservation-Guidelines (22.1.2018) 

CEOS WGISS-OSIG. 2015, Long Term Preservation 
Observation Space Data: Preservation Workflow, Version 
/ Iceos .0rQ Idocum芒 nt manaQementlWorkinQ GrouDs/WGISS/[nterest 
stewardshjp/8est Practjces/Preservatjon%20Workflow y l.O.pdf (1.3.2015) 

of Earth 
1.0， 趾~

C rOllDs/Oata 

[7] CEOSWGlSS-DSI G. 2015, LongTerm Preservation o fEarth Observation SpaceData Earth Observation: 
Preserved Data Set Content, Version 1.0, http://ceos.or雪/document managementjWorki ng 
GrouDs/WGISS/[nterest Grouns/Data Stewardshio/Recommendations/EO帆20Preserved%20

0ata%20Set%20Content vl.0.pd[ (1旦2015)

[8] CEOS WG[SS-DS[G. 2015, Long Term Preservation of Earth Observation Space 
Data: Generic Earth Observation Data Set Consolidation Process, Version 1.0, h且且
/ Iceos .orQ/docu men t manaQement/WorkinQ Grouos/WG ISS Il nterest Grouns/Data 
slewardshin/Best Practices/GenericEarthObservationDataSetConsolidationProcess v1 .0.ndf 

(1.3.2015) 

[9J DORFEY 8., GRAF S., GRAU 8., HOMBERG )., HUTH K., KEITEL C. 2009: Handreichung 
zur Archivierllng elektronisch vorliegender Geodaten - http:Lfwww.bundesarchiv 
d e/i mneria Imd Icontentlbll ndesarchiv de/fach i n formation lark/handreichu nQ Qeodaten 
20090928.pdf (18.5.2014) 

[10] ECMA 376, 2016, htlp:只Iwww.ecma-international .or雪Ipubl icationslstandards/Ecma-376.htm
(February 19, 2016) 

[11] ENGEL 悦， ENGELMEIER 丘， GRAMS G., GÜLTLINGER 悦， HÄUSSERMANN 悦， HERMANN C. 2013: 
Arch ivierll ng von Geobasisdaten im Kontext der Gesamtüberlieferung des Vermessungswesens. 
Abschlussbericht der AG "Archivierung von Geobasisdaten des LGL", Stuttgart, Germany 

[121 ESA. 2012: Long Term Data Preservation, Earth Observation Preserved Oata Set Content 一
http:/Iearlh.esa.intlgscb/Jtdp/LTDP PDSC 4.0 , pdf (18 , 5 , 2014) 

[13] HIGGINS S, 2008: The DCC Curation Lifecycle Model (Digital Curation Centre) , The International 
Journal of Oigital Curation 1 (3). http:ijwww. ijdc.net/index.php/iidc/article/download/69148 
(18.5.2014) 

[14] )OBST M., & GARTNER G. Structural Aspects Ifor the Digital Cartographic Heritage. [n: Preservation 
in Digital Cartography - Archiving Aspectι (JOBST M, ed.) , Springe飞 2011

[15] MORR I$ S. 2010: Appraisal and Selection of Geospatial Data, Prepared for Library ofCongress 一
National Digital Information Infrastructllre and Preservation Program (NDIIPP) - bttp://www 

。 ISO 2018 - AIJ rights reserved 41 



ISO 19165-1 :2018(E) 

lii!Iitaloreservation. !Iov/meetin!Is/documents/othermeetin !Is/AonraisalSelection whiteoaoer 
fina l.pdf (18.5.2014) 

[16] NASA. 2013: NASA Earth Science Data Preservation Content Specification, 423-SPEC-01, h且应尘
//earthdata.nasa.Q'ov/files/423-SPEC-OOl NASA0Jn20ESD Preservation Snec OriQ'inalChOl O.ndf 

[17] PREMIS. 2012: Data Dictionary for Preservation Metadata, version 2.2, July 2012 (premis-2-2. 
pdη. http:llwww.loc.govlstandards/premis (18.5.2014) 

[18] PRONOM. 2015: httn: / /anns.nationa la rch ives.雪ov.uk/PRONOM/Default.aso~ (31.12.2015) 

[19] PROV. 2017: ht tPs:l!www.w3.orgjT Rjprov-overvi e~L (24旦2017)

[20] RÖNSDORF c., MASON P., GERBER U., 8os M., SHAON A., NAUMANN K. 2012: GI+100: Long term 
preservation of digital Geographic Information - 16 fundamenta l principles agreed by National 
Mapping Agencies and Archives - httP:!lwww.eurosdr-ireland.netjarchivingjGI+100%20-%20 
16轨20EuroSOR帆20Archjvjng悦20Prjnciples Y3%201.pdf (18.5.2014) 

(21) SANDNER P. 2012: Langzeitarchivierung von Geodaten - https:/fwww.bundesarchiv 
de limneria Imd Icontent/bundesarchiv de/fachi n formation lark I handreichu n Q' Q'eodaten 
20090928.pdf (22.1.2018) 

[22] SHAON A., & WOOLF A. 2011: Long-term Preservation for Spatia l Data Infrastructu res: A 
Metadata Frameworkand Geo-portal Implementation. D-Lib. 2011 SeptemberjOctober, 17 (9j10) 

[23] ISO 9660, lnformation processing - Vo/ume and file structure of CD-ROM for information 
interchange 

[24] ISO 16363, Space data and information transfer systems - Audit and cert.庐cation of trustworthy 
digita/ repositories 

(25) ISO 19108, Geographic information 一 Temporal schema 

[26] ISO 19152, Geographic information - Land Administration Domain Mode/ μADM) 

[27] ISOjJEC 29500-2:2012, lnformation techn%gy - Document description and processing 
languages - Office Open XML File Formats - Part 2: Open Packaging Conventions 

42 @ ISO 2018 - AII rights reserved 





ISO 19165-1:2018(E) 

ICS 35.240.70 
Price based on 42 pages 

@ ISO 2018 - AlI rights 陀served




