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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.
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anges compared to the previous-edition are as follows:

has changed from Geodetic ¢odes and parameters to Geodetic register;

ative references are updated to reflect revisions, ISO 19115-1:2014 and ISO 19162:201
d ISO 19112 removed;

agement of a register of geodetic codes and parameters clause is removed;

the Mamagement of{a-register of geodetic codes and parameters clause is replaced by Geo

management roles and responsibilities and Geodetic register management ruleg
res clauses with the latter referencing ISO 19135-1:2015 in specifying modified, unmod
itionalrequirements;
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ofreference of the control body for the ISO 19127 geodetic register clause is added;

the Content of a register of geodetic codes and parameters clause is replaced by a Geodetic register

content requirements clause which references ISO 19111:2007 and 1SO 19135-1:2015 in specifying
modified, unmodified and additional content;

register

an ISO 19127 geodetic registry data export clause is added;

Annex A (normative) is extended and updated to reflect revisions;

)

Annex C (informative) is updated to reflect revisions and extended to include extents;

Annex D (informative) Metadata and Annex E (informative) Requirements list are added.

Annex B (normative) is extended and updated to reflect the required elements within the geodetic
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In accordance with the ISO/IEC Directives, Part 2, 2018, Rules for the structure and drafting of
International Standards, in International Standards the decimal sign is a comma on the line. However,
the General Conference on Weights and Measures (Conférence Générale des Poids et Mesures) at its
meeting in 2003 passed unanimously the following resolution:

“The decimal marker shall be either a point on the line or a comma on the line.”

In practice, the choice between these alternatives depends on customary use in the language concerned.
In the technical areas of geodesy and geographic information it is customary for the decimal point
always to be used, for all languages. That practice is used throughout this document.

! i ards body. A

lete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifically governs procedures for the ISO 19127 geodetic register, but may have
applicability to similar national and international registers of geodetic information.

The ISO 19127 geodetic register and the [SO 19127 geodetic registry are referred to as the ISO geodetic

register and

ISO geodetic registry, respectively, throughout this document.

ISO 19135-1:2015 specifies procedures for the registration of items of geographic information. 1SO/
IEC JTC 1 defin

makes the
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to the assignment of linguistically independent identifiers, rather than names, ton
ic information. ISO 19135-1:2015, Annex C is applicable to ISO/TC 211 registers
register is one such register.

007 describes elements necessary to define single and compound coordinate refer
that coordinates for positions on or near the Earth’s surface canpbe unambigu
ISO 19111:2007 also describes elements to define coordinate operations that ch
values from one coordinate reference system to coordinate yahie€s based on an
eference system.

ent describes how the procedures specified in the core schema within ISO 19135-1:201
d to the ISO geodetic register of elements applicable to§patial referencing by coordij
ce with ISO 19111:2007. Some elements that are optional in ISO 19111:2007 be
n this document to provide guidance on applicability;ahd appropriate use.

ich is normative, provides four tests for conformance to this document.

ich is normative, provides tables that specifyinformation for elements to be included i
register.

ich is informative, provides best practices for the ISO geodetic register content.
ich is informative, provides the metadata for the ISO geodetic register.

ich is informative, provides'a’'summary of the conformance requirements that are fou
y of this document.

es registration as the assignment of an unambiguous name to an object in a way
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Geographic information — Geodetic register

1 Scope

This document defines the management and operations of the ISO geodetic register and identifies
the data elements, in accordance with ISO 19111:2007 and the core schema within ISO 19135-1:2015,
required within the geodetic register.

2 Normative references

The following documents are referred to in the text in such a way that some’¢rall of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

[SO 19111:2007, Geographic information — Spatial referencing by coordiniates
ISO 19115-1:2014, Geographic information — Metadata — Part 1: Fundamentals
ISO 19135-1:2015, Geographic information — Procedures for item'registration — Part 1: Fundamentals

IS0 19162:2015, Geographic information — Well-known textxepresentation of coordinate refergnce systems

3 Terms and definitions

For the purposes of this document, the terms.and definitions given in ISO 19111:2007, ISO 19135-1:2015
and the following apply.

ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

— IEC Electropedia: available atthttp://www.electropedia.org/

— SO Online browsing platform: available at https://www.iso.org/obp

3.1
retirement
<regj|ster> declaration that a register item is no longer suitable for use in the production ofjnew data

Note |1 to entry: The status of the retired item changes from “valid” to “retired”. A retired item |s kept in the
register to support the interpretation of data produced before its retirement and has not been sfiperseded by
another item.

Note R to’entry: In the geodetic register retired items are not necessarily invalid.

[SOURCE: ISO 19135-1:2015, 4.1.14, modified — Note 2 to entry has been added.]

3.2
supersession
<register> declaration that a register item has been retired and replaced by one or more new items

Note 1 to entry: The status of the replaced item changes from “valid” to “superseded”.

Note 2 to entry: In the geodetic register superseded items are not necessarily invalid.

[SOURCE: ISO 19135-1:2015, 4.1.17, modified — Note 2 to entry has been added.]

© IS0 2019 - All rights reserved 1
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4 Conformance

To conform to this document, the ISO geodetic register shall satisfy all of the conditions specified in

Annex A.

5 Geode

tic register management roles and responsibilities

The roles and responsibilities of the register owner, register manager, submitting organizations, control
body, registry manager and register user are set out in ISO 19135-1:2015, Clause 5. This clause sets out
specific requirements as follows:

NOTE R¢

— Requir
access
shall sp

— Requir
serve a
organiz,

— Requir
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ference to the ISO 19135-1:2015 requirement is denoted by " (i.e. ["2] = Requirement 2).

bment 1 ["1]: The register owner shall set terms and conditions regarding different lev,
o the register and make the contents available to the public. In addition, theregister o
ecify the time period in which the approval process shall be completed.

ement 2 ["2]: The register owner shall appoint a register manager. The register owner
b the register manager for any register that it has established or-it-may appoint an
htion to serve as the register manager.

and if so appoint the control body. The register owner may'serve as the control body fo
that it has established or it may delegate that role to asubgroup within the organizati
pogister manager.

ement 4 ["4]: The register owner shall spéCify the criteria that determine 9
htions may act as submitting organizations.

bment 5 ['5]: The register owner shall clarify the process for a submitting organizati

{ure for such a process. The specifieation of this procedure shall include appropriate
r the completion of the process. Analternative solution may be for a submitting organiz
mit a new proposal with changesor a better justification.

ement 6 ['6]: The regiSter manager shall manage a register in conformance
35-1:2015, Clause 6.

ement 7 [7]: Upofirséquest, the register manager shall distribute an information pad
ng a description-of the register and how to submit proposals for changes to the contg
ster. The information package shall describe what proposed changes to the content m
red to be substantive.

bment8["8]: The register manager shall accept proposals from submitting organiza
hage the proposals as specified in ISO 19135-1:2015, 6.4. The register manager shall
1s°to the control body for decisions as to acceptability and shall serve as the point of co

bment 3 [*3]: The register owner shall decide whether a control body is required for: the
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time
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1 the control body and the submItting organization Ior negotiations regarding chan

the proposal.

es to

— Requirement 9 ["9]: The register manager shall determine whether a submitting organization is
qualified in accordance with the criteria established by the register owner.

— Requirement 10 ["10]: If a control body is appointed, it shall accept proposals from the register
manager and render a decision regarding each proposal within the time limits specified by the
register owner.

— Requirement 11 [*11]: The registry manager shall ensure the integrity of any register held in the
registry and shall provide means for electronic access to the registry for register managers, control
body members, and register users.
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Requirement 12 ["12]: Theregister manager shall consider the requirements of different categories

of users in selecting methods for publishing the content of a register.

Requirement 13: The ISO geodetic register shall have a publicly available record of changes where

historical content shall remain publicly available.

Submitting organizations for the ISO geodetic register consist of organizations and/or persons
responsible for defining and maintaining geodetic parameters.

6 Geodetic register management rules and procedures

6.1 | Introduction

The [SO geodetic register will be publicly available through a registry with a web-based human interface
for browsing/displaying register content, provide a web service interface that ensures integroperability
basefl on open standards, have a stable Internet domain name, be availablecatleast 95 9% of the time
over[one year period and have an authoritative review process.

The [[SO geodetic register is a non-hierarchical register. Referencesto principal registers and sub
regigters are excluded from this document.

Rules for managing a register of geographical informatiomyitems, including the supmission of
inforimation, are found in ISO 19135-1:2015, Clause 6.

NOTH Reference to the ISO 19135-1:2015 requirement is dénoted by " (i.e. ["2] = Requirement 2).

6.2 | Unmodified ISO 19135-1:2015 requirements

The

];nmodified [SO 19135-1:2015 requirements are as follows.

equirement 14 ["13]: Every register shall have a technical document describing the

flo be registered.

INOTE For the ISO geodetic register that technical document is this document.

Requirement 15 ['14]: Items shall be individually managed, moving through a set of
gtates. Information about-the temporal history of each item shall be maintained.

Requirement 16 [*16]: A clarification shall not cause any substantive semantic or tech
flo a registered item.

Requirement 17 [*17]: Clarification shall be accomplished by updating the existing
fegister.The clarification shall be recorded with a justification of the change and the d{
the register transaction was made.

item classes

well-defined

hical change

item in the
ite on which

ister, having

Requirement 18 [*19]: Retirement shall be accomplished by leaving the item in the reg

1ts status changed to retired, and including the date on which the register transaction was made.

Requirement 19 ["21]: The register manager shall review proposals received from t

hird parties

for completeness and return proposals to the submitting organization if the proposal is incomplete

or if the submitting organization is not qualified, else initiate the approval process.

Requirement 20 ["22]: The approval process shall be completed within the time peri
by the register owner.

Requirement 21 ["23]: A registry manager shall ensure that information about valid,
superseded, or retired items in the register is readily available to users.

© IS0 2019 - All rights reserved
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6.3 Modified ISO 19135-1:2015 requirements

The ISO 19135-1:2015 requirements modified for this document are as follows.

6.4 Additional requirements

The additiomal requirements are as follows.

Requirement 22 ["15]: If an item is superseded by another item, the date the succession occurred
shall be captured, along with references to and from the item that superseded it. At any given time,
only one item in the series should be “valid”.

NOTE1 The requirement that only one item in the series is "valid" is removed.

Requirement 23 ["20]: If a register item is deemed to be no longer suitable for the use in the
production of new data and has been superseded by a new register item, the original item shall
remain [in the register, have its status changed to superseded and have a reference to thecit¢m(s)
that superseded it, including the date on which the register transaction was made.

NOTE 2| The option of removing a superseded item from the register is removed.

Requirement 24 ["18]: If an item in a register is found to have substantive errap, it shall be left in
the regilster, have its status changed to invalid, have a reference to the item(s) that replaced if and
have th¢ date when the register transaction was made.

NOTE 3| The option of removing an invalidated item from the register is removed.

Requirement 25: The minimum level of information thatthe register manager shall accept [from
a submiftting organization is complete data for a coordinate reference system that conforms tp the
requirements as specified in Clause 8. The registefdmanager shall also accept data for comppund
coordinfate reference systems, single coordinate operations and concatenated coordinate operafions
that conform to the requirements of ISO 19111:2007 and Clause 8.

Requirement 26: The register manager-shall assign individual registration identifiers for re¢ords
for entities so that multiple records can-point to them. Records for geodetic register entities are
interdependent. When a record for-an-entity is modified, dependent records shall be assessed and,
if required, modified.

Requirement 27: The ISO geodetic register shall use open standardization (refer to C.1.) for the
units of|measure of ellipseids, coordinate conversion and coordinate transformation parameters.

Requirément 28: The ISO geodetic register shall conform to the ISO 6709:2008 conventiong that
geographic latitude,is positive north of the equator and geographic longitude is positive edst of
Greenwjich (refef to'C.3.1).

Requirement 29: Geographic coordinates and angles, which are natively in sexagesimal dggree
representatlon shall be held in the lSO geodetlc reglster as a smgle real number unit, terned a
“sexage i
decimal number A 1ead1ng Zero shall be used for the mlnute and second values less than 10 (refer
to C.2).

Requirement 30: The ISO geodetic register shall conform to the International Association of
Geodesy's convention for a geocentric Cartesian coordinate system, with origin at the centre of the
Earth, that the Z axis is along the Earth’s rotation axis through the north pole, X is in the plane of the
equator and through the intersection of the prime meridian with the equator, and Y is in the plane
of the equator forming a right-handed coordinate system (refer to C.3.1).

Requirement 31: The ISO geodetic register shall apply a closed standard (refer to C.1.) for the
presentation of coordinate system coordinates as follows (refer to C.3.2):

— geocentric Cartesian coordinates: X, Y, Z;

© ISO 2019 - All rights reserved
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— geographical two-dimensional coordinates: latitude, longitude or longitude, latitude;

— geographical three-dimensional coordinates: latitude, longitude, ellipsoidal height or longitude,
latitude, ellipsoidal height.

Requirement 32: The [SO geodetic register shall apply an open standard (refer to C.1.) for the
positive direction of axes, and the order in which the axes are presented, in a projected coordinate
reference system as part of the system definition (i.e. the positive direction of axes may be in any
order of north/south and east/west) (refer to C.3.1).

Requirement 33: The ISO geodetic register shall implement an open standard (refer to C.1.) for

the danger of corruption of values caused by the misunderstanding of conversion facto|

Requirement 34: The ISO geodetic register shall apply an open standard to)the t
¢onventions, which are to apply the rotations to the point's vector or to applyithe rotd
¢oordinate frame, with the proviso that the applied algorithm is valid for tHat conve
o C.4.1).

¢learly and unambiguously.

equirement 36: The ISO geodetic register shall include’ coordinate operation f
ach coordinate operation method, define the coordinate operation parameters that
ariables in those formulae and have coordinate operation parameter values that arg
hose formulae.

equirement 37: The ISO geodetic register shall‘describe whether a coordinate opera
ay be used for the reverse operation and, whenieversible, indicate whether the coording
arameters are used in the reverse operationéwith the same or reversed sign (refer to C|

s will avoid
S.

Wwo rotation
itions to the
ntion (refer

Requirement 35: The ISO geodetic register shall name and describeceordinate operatjon formulae

brmulae for
are used as
relevant to

tion method
te operation
4.2).

equirement 38: The ISO geodetic register shall record coordinate transformatiof parameter

alues between a local coordinate reference system and a global coordinate refersg
rom the local system (source) to the global system (target), subject to this directid
indeterminate (refer to C.7.11).

equirement 39: The ISQ geodetic register shall identify the unit for each parameter
he conversion ratio required to change that unit to the ISO standard unit. Scalars shal
onversion ratio required to change the scalar to unity (refer to C.4.4).

1
[(

Requirement 40+ The ISO geodetic register shall record zoned map projections indivi
o C.4.5).

equirement 41: The ISO geodetic register shall apply a closed standard by recordi}
ajor axisradius (a) and the inverse of the flattening (1/f) as defining parameters for {
here'the inverse of the flattening (1/f) is derived from other parameters, it should be
precision of not less than 10 significant digits (refer to C.5).

bnce system
n not being

and include
| include the

Hually (refer

g the semi-
he ellipsoid.
captured to

Requirement 42: The ISO geodetic register shall apply a naming format for coordinate systems as

follows (refer to C.7.3):

<CS type>. Axes:<axes description(s)>. Orientations:<orientation description(s)>. Uo
measure description(s)>

Requirement 43: The ISO geodetic register shall apply a naming format for geodetic
coordinate reference systems as follows (refer to C.7.5, C.7.6 and C.7.9):

<Geodetic CRS [abbreviated] name> - <coordinate system axes reference>

<Vertical CRS [abbreviated] name> - <coordinate system axis reference >

© IS0 2019 - All rights reserved
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reference systems as follows (refer to C.7.8):

Requirement 44: The ISO geodetic register shall apply a naming format for projected coordinate

<Base geodetic CRS [abbreviated] name> / <projection coordinate operation [abbreviated] name>
(<unit of measure if not the metre>)

reference systems as follows (refer to C.7.10):

Requirement 45: The ISO geodetic register shall apply a naming format for compound coordinate

<Horizontal CRS [abbreviated] name> (<unit of measure if not the metre>) + <Vertical CRS [abbreviated]
name> (<unit of measure if not the metre>)

Requir
transfol

<Source

Requir
coordin|
referen

7 Terms

The control
P-member a
control bod
time. The CH
Geodesy. Th
resignations
with extern

The control
register ma

Control bod
decision ma

votes is reqiiired.

Summary r
appropriate

8 Geode

8.1 Geod

bment 46: The ISO geodetic register shall apply a naming format for coord
‘'mations as follows (refer to C.7.11):

CRS [abbreviated] name> to <Target CRS [abbreviated] name> [<transformation¥ersion nd

bment 47: The [SO geodetic register shall have a unique name for eachyunit of mea
ate operation, ellipsoid, prime meridian, datum, coordinate system and coord
fe system.

of reference of the control body for the ISO geodetic register

body for the ISO geodetic register shall consist of experts nominated by ISO/TC 211.
nd external liaison is permitted to nominate only ong primary person and an alternatg
y itself may also invite geodetic experts to join the control body for a specified peri

e membership of the control body shall be reviewed every two years or as needed (e.
). In rendering decisions to address specifictechnical issues, the control body may co
h] technical advisors as required.

hager of its decisions.
¥ be made if there is a twothirds (2/3) voting majority of members. A minimum of thrg

eports of control hody activities shall be submitted to TC 211 annually or as other

tic register content requirements

etic register content from ISO 19135-1:2015

Inate

me>]|

sure,
nate

Each
. The
bd of

air and Co-Chair of the control body shall be nontirated by the International Association of

o, for
nsult

body is responsible for approving thé-content of the ISO geodetic register and advising the

y decisions shall be made by consensus. In the event that a consensus is not possible a

e (3)

wise

The ISO geodeTic register shall conform to the core register scnema in 150 19135-1:2015, Clause 7.
clause sets out specific requirements as follows.

NOTE

Reference to the ISO 19135-1:2015 requirement is denoted by " (i.e. ['2] = Requirement 2).

This

Requirement 48 ["24]: The core register shall conform to the register schema as specified in UML
in ISO 19135-1:2015, Clause 7.

Requirement 49 ["25]: The attribute identifier that designates an item class held in a register that
conforms to ISO 19135-1:2015, Clause 7, shall uniquely denote the item class within the context of
the register.

Requirement 50 ["26]: The attribute “itemldentifier” is represented as a CharacterString that is
used to uniquely denote that item within an item class and is intended for information processing.
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Once a value has been assigned, it shall not be reused. The class/identifier union sha
within the register.

8.2 Geodetic register content from ISO 19111:2007

1l be unique

— Requirement 51: The ISO geodetic register shall contain coordinate reference system data and

coordinate operation data that conform to ISO 19111:2007 and are international in geographic
extent of application, widely used and well defined. See Tables B.1 through B.16 for requirements

for entries into the geodetic register.

Fional and modified geodetic register content requirements are as follows.

xequirement 52: Information on the scope of a coordinate reference system and §
peration and their elements is mandatory for acceptance in the register. Some’coording

q

equirement 53: The geographic extent description and bounding boxis mandatory fo
the register.

equirement 54: The geographic extent shall comprise of a north up bounding b
outhern and western extents preceding the northern-and eastern extents. The s
orthern extents shall be described as decimal degrees:about the equator (¥90) that aq
he northern hemisphere. The western and eastern extents shall be described as deci
bout the zero meridian (x180) that are positive in®he eastern hemisphere (refer to

gystems have a legal status in their valid area; this status shall be included’in the scops.

coordinate
te reference

"acceptance

ox with the
uthern and
e positive in
mal degrees

2).

C.I 2
equirement 55: The geographic area(s) where use of the coordinate reference systenj is accepted

hall be logically consistent with the geographic area(s) where use of the datum is acc
pplicable, the geographic area where use of the map projection is accepted.

equirement 56: Description of valjdarea(s) for a coordinate operation shall be logicall
ith the valid area(s) for the source coordinate reference system and the target
eference system.

equirement 57: Information on datum type is mandatory for registration validation

equirement 58: Theattributes of the submitting organization shall be accessible to re

SO geodetic pegistry data export

equirement 59: The ISO geodetic registry shall export data using well-known text ir
ith [SOx19162:2015.

bpted and, if

y consistent
coordinate

purposes.

gister users.

accordance
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Annex A
(normative)

Abstract test suite

A.1 Geodetic register management roles and responsibilities

a) Test purpose: Verify that the register has a management system which addresses all requirenLents
in this document.

b) Test m¢thod: Request information about the register from the register. Verify)that required
informdtion is included.

c) Referenice: Clause 5, requirements 1 to 13.

d) Testtype: Capability.

A.2 Geodetic register management rules and proceduses
a) Test purpose: Verify that the register is managed according to-the rules specified in this documnent.

b) Test m¢thod: Check the procedures described in thelinformation package distributed by the
registell manager.

c) Referenice: Clause 6, requirements 14 to 47.

d) Testtype: Capability.

A.3 Geodetic register content
a) Test purpose: Verify that the register contains the minimum specified content.

b) Test method: Inspect a sample’ of entries in the register to ensure that they include all elements of
informgtion required bythe’core register schema of ISO 19135-1:2015 and this document.

c) Referenfce: Clause 8 requirements 48 to 58.

d) Testtype: Capabiljty.

A.4 Publjéation of register contents

a) Test purpose: Verify that the contents of the register are publicly available.

b) Test method: Check the information package distributed by the registration manager. Visit the
website and inspect the information made available.

c) Reference: Clause 5, requirement 12 and 13, and Clause 9, requirement 59.

d) Testtype: Capability.
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Annex B
(normative)

Register of geodetic codes and parameters

This Annex contains Tables B.1 through B.16, which specify information for elements to be included in
the ISO geodetic register. Many of these elements are taken from ISO 19111:2007 and I1SO 19135-1:2015,

but this annex contains additional elements and guidance for completing those elements-b
provfded in ISO 19111:2007.

Table B.1 — Requirements for a geodetic coordinate reference system

eyond those

Geodetic coordinate reference system

Attribute name

Obligation/
Condition

Maximum
occurrences

Attribute' description

Geodletic CRS Description: A coordinate reference system associated witha geodetic datum.

Derived Geodetic CRS Description: Where a conversion is incorporatéd the Geodetic CRS inherit
attriputes (datum, ellipsoid and prime meridian) from the base Geodetic CRS.

5 its defining

CRS phame M 1 This is theprimary name for the CRS.

CRS |dentifier M 1 An identifier by which this CRS is referenced.

CRS plias 0 N Alias(es) by which this CRS is known.

CRS kcope M 1 Description of usage, or limitations of usage) for which
this CRS is valid. If unknown, enter “not known”.

CRS remarks 0 1 Comments on or information about this CRS| including
data source information.

CRS pxtent M 1 Geographic area or region or time frame in Which this
CRS is valid (refer to Table B.15).

CRS pxtent identifier M 1 An identifier which references elsewhere th¢ CRS extent
source's defining information (refer to Table B.15).

CRS pource citation M N Source citation information - ISO 19115-1:2014, B.3.2.1
(refer to Table B.16).

CRS pource citation M N An identifier which references elsewhere th¢ CRS source

identifier citation's defining information (refer to Taljle B.16).

Datum type M Type of datum, which is Geodetic Datum.

Datym name M This is the primary name for the datum. For|a Derived
Geodetic CRS the datum is inherited from the base Geo-
detic CRS (refer to Table B.5).

Datumiidentifier M 1 An identifier hy which this datum isreferend¢ed. For a
Derived Geodetic CRS the datum is inherited from the
base Geodetic CRS (refer to Table B.5).

Coordinate system type M 1 Type of coordinate system, which is either Cartesian,
Ellipsoidal or Spherical.

Coordinate system name M This is the primary name for the CS (refer to Table B.6).

Coordinate system M An identifier which references elsewhere the CS's defin-

identifier ing information (refer to Table B.6).

Base CRS type C Primary name of the type of base CRS, which is Geodetic.

Base CRS name C This is the primary name for the CRS.

Base CRS identifier C An identifier which references elsewhere the CRS's de-

fining information.

© IS0 2019 - All rights reserved
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Table B.1 (continued)

Geodetic coordinate reference system

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Conversion type C 1 Primary name of the type of the coordinate operation
method, which is Conversion.
Coordinate operation C 1 This is the primary name for the deriving coordinate op-
name eration, an optional entity for derived geodetic CRSs de-
scribing the deriving conversion (refer to Table B.11).
Coordinate Qperation C 1 An identifier which references elsewhere the coardinate
identifier operation's defining information (refer to Table B:11).
Condition: These attributes are mandatory in a Derived Geodetic CRS; they are not used for a Geodetic (RS.

Table B.2 — Requirements for a vertical coordinate reference system

Vertical coordinate reference system

Attribute name

Obligation/
Condition

Maximum
occurrences

Attribute déscription

Vertical CR!
CRSs make
gravity may
Derived Ve
attributes (d
By implicati
heights cann
detic 3D coo

b Description: A 1D coordinate reference system used for recording heights or depths. Vertical
se of the direction of gravity to define the concept of height or depth, but the relationship with
not be straightforward.

tical CRS Description: Where a conversion is incorporatedthe Vertical CRS inherits its defin
atum) from the base Vertical CRS.

n, ellipsoidal heights (h) cannot be captured in a vertical coordinate reference system. Ellipsagidal
ot exist independently, but only as an inseparable part of a 3D coordinate tuple defined in a ge
Fdinate reference system.

ng

D-

CRS name M 1 This is the primary name for the CRS. Aliases and ofther
identifiers may be given through the attributes alias
and identifier.

CRS identifigr M 1 An identifier by which this CRS can be referenced.

CRS alias 0 N An alias by which this CRS is known.

CRS scope M 1 Description of usage, or limitations of usage, for which
this CRS is valid. If unknown, enter “not known”.

CRS remark{ 6] 1 Comments on or information about this CRS, includfing
data source information.

CRS extent M 1 Geographic area or region or time frame in which this
CRS is valid (refer to Table B.15).

CRS extent iglentifier M 1 An identifier which references elsewhere the CRS ek-
tent's defining information (refer to Table B.15).

CRS source ditation M N Source citation information - ISO 19115-1:2014, B.3.2.1
(refer to Table B.16).

CRS source citation M N An identifier which references elsewhere the CRS

identifier source citation's defining information (refer to
Table B.16).

Datum type M Type of datum, which is Vertical Datum.

Datum name M This is the primary name for the datum. For a Derived
Vertical CRS the datum is inherited from the base Ver-
tical CRS (refer to Table B.5).

Datum identifier M 1 An identifier by which this datum is referenced. For a
Derived Vertical CRS the datum is inherited from the
base Vertical CRS (refer to Table B.5).

Coordinate system type M 1 Type of coordinate system, which is Vertical.

10
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Table B.2 (continued)

Vertical coordinate reference system

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Coordinate system name M 1 This is the primary name for the CS (refer to
Table B.6).

Coordinate system iden- M 1 An identifier which references elsewhere the CS's defin-

tifier ing information (refer to Table B.6).

Base CRS type C 1 Primary name of the type of base CRS, which is Vertical.

Baseg€RSTTamme € T Thiststhe primmary mame for the CRS:

Base CRS identifier C 1 An identifier which references elsewhete the CRS's

defining information.

Conyersion type C 1 Primary name of the type of the-oordinate{operation

method, which is Conversion.
Coondinate operation C 1 This is the primary name for the deriving cpordinate
name operation, an optional eftity for derived veftical
CRSs describing the derivVing conversion (refer to
Table B.11).

Coondinate operation C 1 An identifier which'references elsewhere the coor-

identifier dinate operation's defining information (refer to
Table B.11).

Condlition: These attributes are mandatory in a Derived Vertical CRS; they are not used for a Vertical CRS.

Table B.3 — Requirements for a projected coordinate reference system
Projected coordinate reference system
Attribute name Obllga_tl_on/ Maxgnum Attribute description
Condition |occurrences

Projected CRS Description: A CRS whichiis-derived from a base geodetic CRS by applying the coordinate con-

versjon known as a map projection to ellipsoidal coordinate values.

The Projected CRS inherits its defining attributes (datum, ellipsoid and prime meridian) from the[base geo-

detig¢ CRS.

CRS hame M 1 This is the primary name for the CRS. Alialses and
other identifiers may be given through the¢ attributes
alias and identifier.

CRS |dentifier M 1 An identifier by which this CRS is referended.

CRS plias 0 N An alias by which this CRS is known.

CRS pcope M 1 Description of usage, or limitations of usage, for which
this CRS is valid. If unknown, enter “not known”.

CRS femarks 0 1 Comments on or information about this CRS, including
data source information.

CRS extent M 1 Geographic area or region or time frame in which this
CRS is valid (refer to Table B.15).

CRS extent identifier M 1 An identifier which references elsewhere the CRS
extent's defining information (refer to Table B.15).

CRS source citation M N Source citation information - ISO 19115-1:2014,
B.3.2.1 (refer to Table B.16).

CRS source citation iden- M N An identifier which references elsewhere the CRS

tifier source citation's defining information (refer to
Table B.16).

Datum type M 1 Type of datum, which is a Geodetic Datum.

© IS0 2019 - All rights reserved
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Table B.3 (continued)
Projected coordinate reference system
Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences

Datum name M 1 This is the primary name for the datum, which is
inherited from the base Geodetic CRS (refer to
Table B.5).

Datum identifier M 1 An identifier by which this datum is referenced, which
is inherited from the base Geodetic CRS (refer to
Table B.5).

Coordinate gystem type M Type of coordinate system, which is Cartesiane

Coordinate dystem name M This is the primary name for the CS (refer to
Table B.6).

Coordinate gystem iden- M 1 An identifier which references elsewhere'the CS's

tifier defining information (refer to Table B.6).

Base CRS type M 1 Primary name of the type of base CRS, which is
Geodetic.

Base CRS name M 1 This is the primary nameorthe CRS (refer to
Table B.1)

Base CRS idgntifier M 1 An identifier which(references elsewhere the CRS]|s
defining information (refer to Table B.1).

Conversion flype M 1 Primary name'of the type of the deriving coordinate
operation method, which is
Conversiolr - Map Projection.

Coordinate dperation name M 1 This jsithe primary name for the coordinate operdtion
(refer to Table B.11).

Coordinate qperation M 1 An identifier which references elsewhere the coorf

identifier dinate operation's defining information (refer to
Table B.11).

Table B.4 — Requirements for a compound coordinate reference system

Compound coordinate reference system

Attribute name Obllga.tl_on/ Maximum Attribute description
Condition |occurrences

Compound (RS Description:‘Acoordinate reference system describing the position of points through tw¢ or

more independent single coordinate reference systems.

NOTE: Two doordinatexeference systems are independent of each other if coordinate values in one cannot pe

converted off transformed into coordinate values in the other.

Compound QRS nanie M 1 This is the primary name for the CRS. Aliases and ofther
identifiers may be given through the attributes alias
andidentifior

Compound CRS identifier M 1 An identifier by which this CRS is referenced.

Compound CRS alias 0 N An alias by which this CRS is known.

Compound CRS scope M 1 Description of usage, or limitations of usage, for which
this CRS is valid. If unknown, enter “not known”.

Compound CRS remarks 0 1 Comments on or information about this CRS, including
data source information.

Compound CRS extent M 1 Geographic area or region or time frame in which this
CRS is valid (refer to Table B.15).

Compound CRS extent M 1 An identifier which references elsewhere the CRS ex-

identifier tent's defining information (refer to Table B.15).

12
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Table B.4 (continued)
Compound coordinate reference system
Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Compound CRS source M N Source citation information - ISO 19115-1:2014, B.3.2.1
citation (refer to Table B.16).
Compound CRS source M N An identifier which references elsewhere the CRS
citation identifier source citation's defining information (refer to
Table B.16).

Horizontal CRS type M 1 Primarvname of the type af horizaontal CRS, which is
Geodetic or Projected.

Horigontal CRS name M 1 This is the primary name for the CRS(refer to Ta-
bles B.1 or B.3).

Horigontal CRS identifier M 1 An identifier which references élsewhere the CRS's
defining information (refer to Tables B.1 qr B.3).

Vertjcal CRS type M 1 Primary name of the type of vertical CRS, which is
Vertical.

Vertlcal CRS name M 1 This is the primary.name for the CRS (refer to
Table B.2).

Vertjcal CRS identifier M 1 An identifierwliich references elsewhere the CRS's
defining infermation (refer to Table B.2).

Table B.5 — Requirements for a datum
Datum
Attribute name Obllga_tl_on/ Maximurp Attribute description
Condition |occurrences

Geogletic Datum Description: A geodetic datum defines the location and precise orientation in thfee-di-

mensional space of a defined ellipsoid (or sphere) that approximates the shape of the Earth, or of a Cartesian

coorfinate system centred in this ellipsoid-(or sphere).

Vertjiical Datum Description: A textual description and/or a set of parameters identifying a partiqular refer-

ence|level surface used as a zerozheight or zero-depth surface, including its position with respect tp the Earth.

Datuym name M 1 This is the primary name for the datum. Aligses and
other identifiers may be given through the aftributes
alias and identifier.

Datum identifier M 1 An identifier by which this datum is referenged.

Datum alias 0 N An alias by which this datum is known.

Datum scope M 1 Description of usage, or limitations of usage) for which
this datum is valid. If unknown, enter "not khown".

Datum remarks 0 1 Comments on or information about this datym, includ-
ing data source information.

Datum extent M 1 Geographic area or region or time frame in which this
datum is valid. (refer to Table B.15).

Datum extent identifier M 1 An identifier which references elsewhere the datum
extent's defining information (refer to Table B.15).

Datum source citation M N Source citation information - ISO 19115-1:2014, B.3.2.1
(refer to Table B.16).

Datum source citation M N An identifier which references elsewhere the datum

identifier source citation's defining information (refer to
Table B.16).

Datum anchor 0 1 The datum definition - a description, possibly includ-
ing coordinates of an identified point or points, of the
relationship used to anchor the coordinate system to
the Earth.

© IS0 2019 - All rights reserved
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Table B.5 (continued)

Datum
Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Datum publication date 0 1 The date that the datum was released to the public. The
date may be precise or merely a year if not well defined.
Datum realization epoch 0 This is the epoch applying to the defining coordinates.
Ellipsoid name C This is the primary name for the ellipsoid (refer to
Table B.8).
Ellipsoid idefttifter C T AT tdentifier whith Teferences etsewhere the eiipsojd's

defining information (refer to Table B.8).

Condition: ]

'hese attributes are mandatory in a Geodetic Datum; they not used in a Vertical Datum:.

Prime meridfian name C 1 This is the primary name for the prime méridian (refer
to Table B.9).
Prime meridfian identifier C 1 An identifier which references elsewhere the prime me-

ridian's defining information (reféer to Table B.9).

Condition: ]

'hese attributes are mandatory in a Geodetic Datum,; they are not usedii-a Vertical Datum.

Table B.6 — Requirements for a coordinate system

Coordinate system

coordinate s
of a coordind
describes th

Geodetic CR
coordinate s

Attribute name Obllga'tl.on/ Maximum Attribute description
Condition |occurrences
Coordinate System Description: A non-repeating sequence of coerdinate system axes. The dimension of fhe

P geometry.

ystem.

pace, the names, the units of measure, the directions and sequence of the axes all shall be part
te system definition. The number of axes shall\b& equal to the dimension of the space of which|i

bs have an ellipsoidal 2D or 3D coordinate-system, Cartesian 3D coordinate system or Sphericg

13D

Projected CHSs have a Cartesian 2D coordinate system.

Vertical CRSp have a Vertical 1D coordinateSystem.

CS name M 1 This is the primary name for the CS. Aliases and other
identifiers may be given through the attributes alias anfd
identifier.

CS identifier M 1 An identifier by which this CS is referenced.

CS alias 0 N An alias by which this CS is known.

CS type M 1 Primary name of the type of CS, which is Cartesian, Elljp-
soidal, Vertical or Spherical.

CS remarks 0 1 Comments on or information about this CS, including dqta
source information.

CS source citation M N Source citation information - ISO 19115-1:2014, B.3.2.1
(refer to Table B.16).

CS source citation M N An identifier which references elsewhere the CS source cita-

identifier tion's defining information (refer to Table B.16).

CS axis name M N This is the primary name for the CS axis.

CS axis identifier M N An identifier by which this CS axis is referenced.

significant as

NOTE These attributes are repeated for each of the ordered set of dimensions of the coordinate system. The order is

it determines the order of the axes and coordinates.

14
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Table B.7 — Requirements for a coordinate system axis

Coordinate system axis

Attribute name

Obligation/
Condition

Maximum
occurrences

Attribute description

Coordinate System Axis Description: A coordinate system shall be composed of a non-repeating sequence
of coordinate system axes. Each of its axes shall be completely characterized by a unique combination of axis
name, axis abbreviation, axis direction and axis unit. Aliases for these attributes may be used.

CS axis name M 1 Repeat in order of convention for that coordinate system.

CS axis identifier M 1 An identifier by which this CS axis is referenced.

CS afisalias 0 N An alias by which this CS ax1s 1S kKnown.

CS axis remarks 0 1 Comments on or information about this CS.axis)including
data source information.

CS axis abbreviation M 1 The abbreviation used for this coordinate system axis; this
abbreviation is also used to identify the coordinates in the
coordinate tuple. Examples areX-and Y.

CS axis direction M 1 Direction of this CS axis (or in‘the case of Cartegian project-

ed coordinates, the direction of this CS axis locad
ples: north or south, east or west, up or down. V|
set of CS axes, only pne-of each pair of terms car
For Earth-fixed CRSS, this direction is often app
and intended tg provide a human interpretable
to the axis. When a geodetic datum is used, the

directions‘ofthe axes may therefore vary slight
approximrate direction.

lly). Exam-
Vithin any
be used.
roximate
meaning
precise

y from this

systém axis.

CS Akis Direction Description: The direction of positivesncrease in the coordinate value for a cog

rdinate

north C 1 AXis positive direction is north. In a geodetic or{projected
CRS, north is defined through the geodetic datujm. In an
engineering CRS, north may be defined with re}r}:‘ect toan
engineering object rather than a geographical dfirection.

east C 1 Axis positive direction is /2 radians clockwisg from north.

south C 1 Axis positive direction is m radians clockwise frfjom north.

west C 1 Axis positive direction is 3m/2 radians clockwis¢ from north.

up G 1 Axis positive direction is opposite to the direction of the
gravity vector.

down C 1 Axis positive direction is in the direction of the|gravity
vector.

Geodentric X C 1 Axis positive direction is in the equatorial plang¢ from the
centre of the modelled Earth towards the intergection of the
equator with the prime meridian.

Geodentriec Y C 1 Axis positive direction is in the equatorial plang¢ from the
centre of the modelled Earth towards the interdection of
the equator and the meridian 1/2 radians eastwards from
the prime meridian.

Geocentric Z C 1 Axis positive direction is from the centre of the modelled

Earth parallel to its rotation axis and towards its north pole.

Condition: For each axis one and only one of the listed direction attributes shall be supplied.

value

CS axis unit of meas- M 1 This is the primary name for the UoM (refer to Table B.10).
ure name

CS axis unit of meas- M 1 An identifier which references elsewhere the UoM's defin-
ure identifier ing information (refer to Table B.10).

CS axis minimum 0 1 The minimum value normally allowed for this axis, in the

unit for the axis.

© IS0 2019 - All rights reserved
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Table B.7 (continued)

Coordinate system axis

CS axis range mean-
ing

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
CS axis maximum 0 1 The maximum value normally allowed for this axis, in the
value unit for the axis.
C 1 Meaning of axis value range specified by minimumValue

and maximumValue. This element shall be omitted when
both minimumValue and maximumValue are omitted. It

may be included when minimumValue and/or

maximumValue are included.

Condition: If this element is omitted when minimumValue or maximumValue are included, the meaning:s

tion identifigr

unspecified.

CS axis sourge cita- M N Source citation information - ISO 19115-1:2014, B.3.2.1
tion (refer to Table B.16).

CS axis sourge cita- M N An identifier which references elsewhere the CS axis sojirce

citation's defining information (refér to Table B.16).

Table B.8 — Requirements for an ellipsoid

Ellipsoid
Attribute name Obllga-tl.on/ Maximum Attribute description
Condition |occurrences

Ellipsoid D¢
the Earth. In|

scription: An ellipsoid is a geometric figure that can be-ised to describe the approximate sha
mathematical terms, it is a surface formed by the rotation of an ellipse about its minor axis.

be of

lipsoid. An e
axis and a sejmi
parameter idre
radius of the sphere.

Ellipsoid nathe M 1 This is;the primary name for the ellipsoid. Aliases and
otheridentifiers may be given through the attributes
dlias and identifier.

Ellipsoid idehtifier M 1 An identifier by which this ellipsoid can be referended.

Ellipsoid aligs 0 N An alias by which this ellipsoid is known.

Ellipsoid remarks 0 1 Comments on or information about this ellipsoid, in-
cluding data source information.

Ellipsoid soyrce citation M N Source citation information - ISO 19115-1:2014, B.3.2.1
(refer to Table B.16).

Ellipsoid soyrce citation M N An identifier which references elsewhere the ellip-

identifier soid source citation's defining information (refer t¢
Table B.16).

Length of semi-major axis M 1 Length of the semi-major axis of the ellipsoid.

Second Defining Parameter Description: Definition of the second parameter that defines the shape of ar] el-

lipseidrrequires two defining parameters: a semi major axis and inverse flattening or a semi-major
-minor axis. When the reference body is a sphere rather than an ellipso

nly a single defining

id, o
is “d nto the

indicator

Inverse flattening C Inverse flattening value of the ellipsoid.
Length of semi-minor axis C Length of the semi-minor axis of the ellipsoid.
“Ellipsoid = Sphere” C The ellipsoid is degenerate and is actually a sphere. The

sphere is completely defined by the semi-major axis,
which is the radius of the sphere. This attribute has the
value “true” if the figure is a sphere.

Condition: One and only o

ne of these three elements shall be supplied.

identifier

Ellipsoid unit of measure M 1 This is the primary name for the UoM (refer to
name Table B.10).
Ellipsoid unit of measure M 1 An identifier which references elsewhere the UoM's

defining information (refer to Table B.10).

16
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Table B.9 — Requirements for a prime meridian

Prime meridian

Attribute name

Obligation/
Condition

Maximum
occurrences

Attribute description

Prime Meridian Description: A prime meridian defines the origin from which longitude values are determined.

NOTE The default value for prime meridian name is “Greenwich”. When the default applies, the value for the
greenwichLongitude shall be 0 (degrees).

citat|

jon identifier

Prime meridian name M 1 This is the primary name for the prime meridian.
Aliases and other identifiers may be given through the
Clttl PUbltCD aliao Cllld idClltifiCl.

Prime meridian identifier M 1 An identifier which references elsewhere the prime me-
ridian's defining information; alternatively pn identifier
by which this Prime Meridian canspe referepced.

Prinfe meridian alias 0 N An alias by which this prime meridian is knpwn.

Prime meridian remarks 0 1 Comments on or information-about this prifne meridi-
an, including data source-information.

Prime meridian Green- M 1 Longitude of the prime’meridian measured [from the

wich longitude Greenwich meridian, positive eastward.

Default value: Ordegrees.

NOTE If the-value of the prime meridian naine is
“Greenwich® then the value of
greenwichLongitude shall be 0 degrees.

Prime meridian unit of M 1 This@s the primary name for the UoM (refer to

meagure name Table B.10.)

Prime meridian unit of M 1 An identifier which references elsewhere the UoM's

measure identifier defining information (refer to Table B.10).

Printe meridian source M N Source citation information - ISO 19115-1:2014, B.3.2.1

citatjon (refer to Table B.16).

Prime meridian source M N An identifier which references elsewhere the prime

meridian source citation's defining informa
to Table B.16).

kion (refer

Table B.10 — Requirements for a unit of measure

Unit of measure

Aftribute name Obllga.tl'on/ Maximum Attribute description
Condition |occurrences

Unit{of MeasureDescription: Definition of a unit of measure. If not an SI standard unit, the unit i defined by

the rfatio B/€G-relative to an SI standard unit of the same type (e.g. metre if unit is linear).

Unitjof measure name M 1 This is the primary name for the unit of measurg. Aliases
and other identifiers may be given through the attributes
attasand tdemtifier:

Unit of measure M 1 An identifier which references elsewhere the unit of meas-

identifier ure's defining information; alternatively an identifier by
which this unit of measure can be referenced.

Unit of measure alias 0 N An alias by which this unit of measure is known.

Unit of measure 0 1 Comments on or information about this unit of measure,

remarks including data source information.

Unit of measure M 1 This is the primary name for the Standard Target unit of

Standard Target unit measure.

of measure name

Unit of measure M 1 An identifier which references elsewhere the Standard Tar-

Standard Target unit get unit of measure's defining information.

of measure identifier

© IS0 2019 - All rights reserved

17


https://standardsiso.com/api/?name=874ed81dbb0e6405992350dc9a995e3b

IS0 19127:2019(E)

Table B.10 (continued)

Unit of measure

Obligation/ | Maximum

Attribute name ers
Condition |occurrences

Attribute description

Unit of measure nu- 0 1 The numerator factor used to define this unit of measure.

merator (factor B)

Unit of measure de- 0 1 The denominator factor used to define this unit of measure.

nominator (factor C)

Unit of measure type M 1 Type of the unit of measure, which is angle, length, scale,
time or velocity

Unit of measjre 0 1 The unit of measure symbol.

symbol

Unit of measjure M N Source citation information - ISO 19115-1:2014, B.3.2.1

source citatipn (refer to Table B.16).

Unit of measjure M N An identifier which references elsewhere-the unit of

source citatipn iden- measure source citation's defining information (refer tp

tifier Table B.16).

Table B.11 — Requirements for a coordinate operation

Coordinate operation

Obligation/| Maximum

Attribute name o
Condition |occurrences

Attribute description

Coordinate |Operation Description: A coordinate operation thatds€ither a conversion, where the output
coordinates pre referenced to the same datum as are the input.coordinates, or a transformation, where the
output coordinates are referenced to a second datum/CRS..The'parameter values describing coordinate
conversions fpre defined rather than empirically derived. Goordinate transformations are empirically derivied,
requiring a quality attribute.

Coordinate qperation M 1 This is the primary name for the coordinate operatjon.

name Aliases and other identifiers may be given through the
attributes alias and identifier.

Coordinate qperation M 1 An identifier by which this coordinate operation is

identifier referenced.

Coordinate gperation alias 0 N An alias by which this coordinate operation is known.

Coordinate dperation M 1 Description of usage, or limitations of usage, for which

scope this coordinate operation is valid. If unknown, entejr
“not known”.

Coordinate qperation 0 1 Comments on or information about this coordinate

remarks operation, including data source information.

Source CRS hame C 1 This is the primary name for the CRS (refer to Ta-
bles B.1, B.2 or B.3).

Source CRS identifier C 1 An identifier which references elsewhere the CRS's
defining information (refer to Tables B.1, B.2 or B.3).

Target CRS name C 1 This is the primary name for the CRS (refer to Ta-
bles B.1, B.2 or B.3).

Target CRS identifier C 1 An identifier which references elsewhere the CRS's

defining information (refer to Tables B.1, B.2 or B.3).
Condition: These attributes are mandatory in a coordinate transformation.

These attributes are not used in a coordinate conversion (i.e. a Derived CRS or a Projected CRS).

Coordinate operation M 1 Geographic extent of area or region or time frame
extent in which this coordinate operation is valid (refer to
Table B.15).
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Table B.11 (continued)
Coordinate operation
Attribute name Obllga.tl_on/ Maximum Attribute description
Condition |occurrences
Coordinate operation M 1 An identifier which references elsewhere the coordi-
extent identifier nate operation extent's defining information (refer to
Tables B.15).
Coordinate operation M N Source citation information - ISO 19115-1:2014, B.3.2.1
source citation (refer to Table B.16).
Coordinate nppr:\finn M N An identifier which references elsewhere the coordi-
sourfe citation identifier nate operation source citation's defining@nformation
(refer to Table B.16).
Coorndinate operation C 1 Version of the coordinate transformation (ife. instantia-
versjon tion due to the stochastic natureyof the pargmeters).
Coorndinate operation C 1 Estimate(s) of the impact of this'‘coordinate|operation
accufacy on point accuracy. Gives position error estifnates for
target coordinates of this toordinate operation, assum-
ing no errors in source’coordinates.

Condlition: These attributes are mandatory in a coordinate transformation.

Thege attributes are not used in a coordinate conversion (i.e. a Derivéd CRS or a Projected CRS)

sourge citation identifier

Coondinate operation M 1 This is the primary name for the coordinate operation
method name method (refer to Table B.12).

Coordinate operation M 1 An identifier by which this coordinate operpation meth-
method identifier od{sreferenced (refer to Table B.12).

Coondinate operation M N Source citation information - ISO 19115-1:4014, B.3.2.1
sourge citation (refer to Table B.16).

Coordinate operation M N An identifier which references elsewhere the coordi-

nate operation source citation's defining in
(refer to Table B.16).

ormation

Table B.12 — Requirements for a coordinate operation method

Coordinate operation method

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Coordinate OperationiMethod Description: The method (algorithm or procedure) used to perfofm the coor-
dinate operation.
Coordinate operation M 1 This is the primary name for the coordinat¢ operation
method name method. Aliases and other identifiers may He given
through the attributes alias and identifier.
Coordinate operation M 1 An identifier by which this coordinate operption meth-
methed-identifier od-isreferenced:
Coordinate operation 0 N An alias by which this coordinate operation method
method alias is known.
Coordinate operation 0 1 Comments on or information about this coordinate
method remarks operation method, including data source information.
Coordinate operation M N Source citation information - ISO 19115-1:2014, B.3.2.1
method source citation (refer to Table B.16).
Coordinate operation M N An identifier which references elsewhere the coordi-
method source citation nate operation method source citation's defining infor-
identifier mation (refer to Table B.16).
Coordinate operation M 1 Repeat for the number of parameters referred to in the
parameter name formula (refer to Table B.13).

© IS0 2019 - All rights reserved
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Table B.12 (continued)

Coordinate operation method

method formula reference

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Coordinate operation M 1 An identifier by which this coordinate operation pa-
parameter identifier rameter is referenced (refer to Table B.13).
Coordinate operation M 1 Formula(s) or procedure used by this coordinate oper-

ation method. This may be a reference to a publication.
Note that the operation method may not be analytic,
in which case this attribute references or contains the

procedure, not an analytic formula.

method formula citation
identifier

Coordinate [Operation Method Formula Description: Specification of the coordinate operation method

formula.

Coordinate dperation C 1 Formula(s) or procedure used by this operation method.

method fornpula

Coordinate qperation C 1 An identifier by which this coordinaté operation mgth-

method fornjula identifier od formula is referenced.

Coordinate qperation C 1 Reference to a publication giving the formula(s) or

method formula citation procedure used by the coerdinate operation methofd -
1SO 19115-1:2014, B.3.24 (refer to Table B.16).

Coordinate dperation C 1 An identifier whichrreferences elsewhere the coor-

dinate operationimethod formula citation's definin
information (refer to Table B.16).

SAC)

Condition: ]

'he formula or the formula citation attributes shall bésupplied.

Dimension of source CRS 0 1 Numbepofdimensions in the source CRS of this codrdi-
nate gperation method.
Dimension of target CRS 0 1 Number of dimensions in the target CRS of this coofdi-

ndte operation method.

Table B.13 — Requirements,for a coordinate operation parameter

Coordinate operation parameter

Attribute name

Obligation/
Condition

Maximum
occurrences

Attribute description

parameter minimum
occurrences

Coordinate Operation Parameter Description: The definition of a parameter used by a coordinate operdtion
method. Mog4t parameter values-are numeric, but other types of parameter values are possible.

Coordinate dperation M 1 Repeat for the number of parameters referred to in|the
parameter npme formula.

Coordinate dperation M 1 An identifier by which this coordinate operation pa-
parameter identifier rameter is referenced.

Coordinate dperation 0 N An alias by which this coordinate operation paraméter
parameter a ias is known

Coordinate operation 0 1 Comments on or information about this coordinate op-
parameter remarks eration parameter, including data source information.
Coordinate operation 0 1 The minimum number of times that values for this

parameter group or parameter is required. If this at-
tribute is omitted, the minimum number is one.

Coordinate Operation Pa

rameter Value Description: A parameter value, ordered sequence of values, or
reference to a file of parameter values.

parameter string value

Coordinate operation pa- C 1 Numeric value of the coordinate operation parameter
rameter numeric value with its associated unit.
Coordinate operation C 1 String value of a coordinate operation parameter. A

string value does not have an associated unit.

20
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Table B.13 (continued)

Coordinate operation parameter

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences

Operation parameter C 1 Positive integer value of a coordinate operation param-

integer value eter, usually used for a count. An integer value does not
have an associated unit.

Coordinate operation pa- C 1 Boolean value of a coordinate operation parameter. A

rameter Boolean value Boolean value does not have an associated unit.

Coordinate nppr:\finn C 1 Qrdered r‘n"nr‘finn, iLe sequence, of twao ormore nu-

para|meter value list meric values of a coordinate operation pargmeter list,
where each value has the same associjated ynit.

Coordinate operation pa- C 1 Ordered collection, i.e. sequence, of two or more integer

raméter integer value list values of a coordinate operatiomparameterlist, usually
used for counts. These integer'values do nof have an
associated unit.

Coordinate operation C 1 Reference to a file or a part of a file contain|ng one or

parameter file reference more parameter values)When referencing ¢ part of
a file, that file shall’contain multiple identifjed parts,
such as an XMLreneoded document. Furthermore, the
referenced file\or part of a file can referenc¢ another
part of thesame or different files, as allowejd in XML
documents.

Coordinate operation C 1 Citation for a reference to a file or a part of j file con-

parameter file reference taining one or more parameter values. When refer-

citatjon eneing a part of a file, that file shall contain|multiple
identified parts, such as an XML encoded d¢cument.
Furthermore, the referenced file or part of & file can

reference another part of the same or differ
allowed in XML documents.

ent files, as

Condlition: Only one of the listed parametervalue attributes shall be supplied.

Some¢ countries, including the United States, Canada, the United Kingdom, France, Jap4
Zealgnd, provide a datum transformation program that looks up and interpolates a tc
formation parameters given at grid points. In such a case, the total number of param
so lafge that the listing of parameters using the format of Table B.13 becomes unrealistic.
a parflameter file of TKY2JGD (ver.2.0.5) used for a datum transformation from Tokyo Datun
in Japan, contains latitude and longitude differences at 392,183 grid points. A grid lookup
TKY2JGD coordinate transformation is presented in C.9.

trang

Thergfore, fortransformation methods using a grid lookup table, the description of paran
and values-can’ be omitted by denoting “Grid lookup table - too many parameters to be li
in the entry of the coordinate operation method remarks. In the entry of coordinate opera
bér-of parameters, the total number of parameters in the grid lookup table should be d

num

in and New
ble of local
eters can be
For example,
to JGD2000
table for the

heter names
sted below.”
tion method
escribed.

NOTE

(Japan), NTv2 (Canada, Australia, New Zealand), gr3df97a (France) and OSTNO2 (United Kingdom).

© IS0 2019 - All rights reserved
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Table B.14 — Requirements for a concatenated operation

Concatenated operation

Attribute name

Obligation/
Condition

Maximum
occurrences

Attribute description

tion steps m
operation m

Concatenated Operation Description: An ordered sequence of two or more single coordinate operations.
The sequence of coordinate operations is constrained by the requirement that the source coordinate refer-
ence system of step (n + 1) shall be the same as the target coordinate reference system of step (n). The source
coordinate reference system of the first step and the target coordinate reference system of the last step are the
source and target coordinate reference system associated with the concatenated coordinate operation. Instead
of a forward coordinate operation, an inverse operation may be used for one or more of the coordinate opera-

ETTLIOTIEd above, i the IMverse coordimate Operation s uniquety aetimed by the forward coordit

pthod.

ate

fining information (refer to Tables B.1, B.2 or B.3).

Concatenatefd operation M 1 This is the primary name for the concatenated-opera-

name tion. Aliases and other identifiers may be given thropgh
the attributes alias and identifier.

Concatenatefd operation M 1 An identifier by which this concatenated operation if

identifier referenced.

Concatenatefd operation 0] N An alias by which this concatehated operation is kngwn.

alias

Concatenatefd operation M 1 Description of usage, ordimitations of usage, for which

scope this concatenated operation is valid. If unknown, enter
“not known”.

Concatenatefd operation 0 1 Comments on or, ihformation about this concatenated

remarks operation, including data source information.

Concatenatefd operation M 1 Geographicextent of area or region or time frame in

extent which this concatenated operation is valid (refer to
TabledB.15).

Concatenatefd operation M 1 An,identifier which references elsewhere the concatg-

extent identifier nated operation extent's defining information (refef to
Table B.15).

Concatenatefd operation M N Source citation information - ISO 19115-1:2014, B.3.p.1

source citatipn (refer to Table B.16).

Concatenatefd operation M N An identifier which references elsewhere the concate-

source citatipn identifier nated operation source citation's defining informatipn
(refer to Table B.16).

Concatenate(d operation M 1 Version of the concatenated operation.

version

Concatenate(d operation M 1 Estimate(s) of the impact of this concatenated operaf-

accuracy tion on point accuracy. Gives position error estimatgs
for target coordinates of this concatenated operatiop,
assuming no errors in source coordinates.

Source CRS rllame M 1 This is the primary name for the CRS (refer to Ta-
bles B.1, B.2 or B.3)

Source CRS identifier M 1 An identifier which references elsewhere the CRS's de-
fining information (refer to Tables B.1, B.2 or B.3).

Target CRS name M 1 This is the primary name for the CRS (refer to Ta-
bles B.1, B.2 or B.3).

Target CRS identifier M 1 An identifier which references elsewhere the CRS's de-

operations,

Concatenated Coordinate Operations Description:

An ordered sequence of two or more single coordinate

22
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Table B.14 (continued)

Concatenated operation

Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences
Coordinate operation M N Primary names of the type of coordinate operations,
type which are an ordered sequence of two or more single
coordinate operations, being Conversions and/or
Transformations (1..N)
(refer to Table B.11).
Coorginate-eperation M N Fhese-are-the-primary-namesfor-the-eoerdinate oper-
name ations, which are an ordered sequence of tip or more
single coordinate operations, being Conyerdions and/
or Transformations (1..N) (refer to Table [B.11).
Coor|dinate operation M N Identifier which references elsewhere the cqordinate
identifier operation defining informatipn (refer to Table B.11).

Table B.15 — Requirements for an extent

Extent
Attribute name Obllga_tl_on/ Maximum Attribute description
Condition |occurrences

Extent Description: Textual description, geographic extent and.temporal extent. The geographic gxtent is
defined by a bounding box indicated from bottom left (southerh-western extent) to top right (northern-eastern
extent).

Extept description M Area or region or timeframe in which the itpm is valid.

Bounding box southern M Latitude of bottom left (south-western extent) of

latityde bounding box being a value of +90, northern hemi-
sphere positive.

Bounding box western M 1 Longitude of bottom left (south-western extent) of

longltude bounding box being a value of +180, eastern) hemi-
sphere positive.

Bounding box northern M 1 Latitude of top right (north-eastern extent){of bounding

latityde box being a value of +90, northern hemisphgre positive.

Bourlding box eastern M 1 Longitude of top right (north-eastern extenft) of bound-

longjtude ing box being a value of +180, eastern hemigphere
positive.

Bounding polygon 0 1 Polygon containing area(s) or region(s). A golygon may
contain many rings. For areas crossing the|180° merid-
ian longitudes must not contain a discontirjuity (refer
to C.6.3).

Temporal extent start ¢} N Start date for time frame in which the item fis valid.

date

Temporal extent finish 0 N Finish date for time frame in which the item is valid.

date

© IS0 2019 - All rights reserved
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Table B.16 — Requirements for a source citation

Source citation

Attribute name Obllga_tl_on/ Maximum Attribute description Data type Domain
Condition occurrences

Source Citation Description: Source citation information. (ISO 19115-1:2014, B.3.2.1)

Source citation Title M 1 The name by which the cited |CharacterString Free text
resource is known.

Source citation 0 N Short name or other language | CharacterString Free text

AlternateTitle name by which the cited
information is known.

Source citation,author M 1 Name and position informa: Class IS0 19115-1:2014,
tion for an individual or or- (B.3.2.2)
ganisation that is responsible
for the resource.

Source citation|publisher 0 1 Name and position informa- |Class 1SQ 19¥15-1:2Q14,
tion for an individual or or- (B.3:.2.2)
ganisation that is responsible
for the resource.

Source citation[publication C 1 Date of the publication (re- Class 1SO 19115-1:2(14,

date quired if revision date is not (B.4.2)
provided).

Source citationrevision date C 1 Date of the revision (required |Class 1SO 19115-1:2(14,
if publication date is not (B.4.2)
provided).

Source citationfedition 0 1 Version of the cited resource. |CharacterString Free text

Source citation|edition date 0 1 Date of the edition. Class I1SO 19115-1:2¢14,

(B.3.2.6)

Source citationfname of 0 1 Name of the serigs/journal/ |CharacterString Free text

series/journal/periodical periodical, or aggregate re-
source, of which the resource
is a part.

Source citation|issue 0] 1 Infoymation identifying the CharacterString Free text
issueof the series.

Source citation[page 0 1 Details on which pages of the |CharacterString Free text
publication the article was
published.

Source citationfother details 0 1 Other information required |CharacterString Free text
to complete the citation that
is notrecorded elsewhere.

Source citationfonline 0 1 Information about on-line Class 1SO 19115-1:2¢14,

resource sources from which the (B.3.2.7)
resource, specification, or
community profile name and
extended metadata elements
can be obtained.
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Annex C
(informative)

Best practices for the ISO geodetic register content

C.1 Introduction

Stanglardization may be considered from two perspectives:

a) inanopenway, where various conventions in actual use are all permitted and the standard requires
that each be unambiguously described, however, the local convention is captured;

b) in a closed way, when a particular convention is mandated.

Advgntages and disadvantages are:

a) open standardization allows data to be recorded as used, without the need for conpersion to a
¢losed standard;

b) ¢losed standardization has the advantage of using assingle defined format that enhances data
iinterchange.

A clgsed standard reduces the cost of data interchange, particularly if it is introduced in 4n emerging

envifonment. However, in a mature environment where many conventions have already b¢en adopted,

an open standard is more likely to meet with early acceptance.

The ]

ey information contained in a geodeticregister are the values of ellipsoids, coordinatg

b conversion

coordinate transformation parameters. Many independent coordinate operation me¢thods have

and are in use globally.

and
been

This|Annex describes commonly éncountered conventions and recommends those to be usé¢d.

C.2

ISO §
(latit

The representation of degrees

coordinates
h circle, but

0000-3:2006 deSeribes the document for angle units, such as the radian. Geographic
ude and longjtude) are usually expressed in whole circle measure [degrees, 1/360t
notethat degrees@re not the only whole circle units used in geographic applications; a 1/400th circle
(grad or gon)(s'also found]. For geographic information processing, the adoption of the radian as the
stanglard for-geographic coordinate system units is inconvenient, requiring the application of 7 (pi) to
convertAram whole circle measure to and from radian measure, with no standard for the [precision to
which‘rshould be taken. The retention of geographic values in whole circle measure is recommended.

Geographic coordinates (latitude and longitude) are usually expressed as degrees, minutes and seconds
with a hemisphere suffix abbreviation (N, S, E or W). This is a natural result of geographic position
being correlated with time (given in hours, minutes and seconds). Degrees, minutes, seconds and
hemisphere suffixes are inconvenient for data processing, requiring description through four separate
fields. The conversion of minutes and seconds to decimal degrees can result in rounding problems.
For the registry of geodetic codes and parameters, there are advantages in retaining original degree-
minute-second values ("sexagesimal degrees"). ISO 6709:2008 codifies a concatenation in the form
DDMMSS.ss (“sexagesimal DMS.s”)." However almost all practical implementations use DD.MMSSss
("sexagesimal DMS"), which includes the ISO geodetic registry. For example, the sexagesimal DMS value
12°34'56.78"W is stored as —12.345678, which is in "sexagesimal DMS" form (refer to requirement 29).
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C.3 Coordinate systems

C.3.1 Coordinate system axis direction

ISO 6709:2008 for geographic coordinates incorporates a convention where positive latitude is north
of the equator and positive longitude is east of Greenwich (refer to requirement 28). Other conventions
have been used.

The positive direction of a geocentric Cartesian coordinate system with an origin at the centre of the
Earth is defined by the International Association of Geodesy. Z is along the Earth’s rotation axis through
the North Pole, X is in the plane of the equator and through the intersection of the prime meridian with

the equator]
through the

The positive
(refer to req
found. To av|

C.3.2 Coordinate system axis order and axis abbreviation

The coordin
conventions

For projecte
abscissa (ed
Europe and
abscissa (ead
the axes: in
ordinate (nd

abbreviation X and the abscissa (easting) the abbreviation Y. In a list of coordinates, in both case

X coordinat
reflected. In

For other t]
coordinates
geodetic an
height or Id
codifying th
direction an

C.3.3 Coordinate system units

The units fdq
which grid
units, as th

and Y 1S 1n the plane of the equator forming a right-handed coordinate system (th
intersection of longitude 90° east with the equator) (refer to requirement 30).

direction of axes in a projected coordinate reference system is part of the systenvdefir
uirement 32). Although north and east predominate, south and west or north and wes
oid confusion and the need to convert values, an open standard is desirable:

ate system axis order is the order in which n-dimensional coordinates are quoted. Se
are found.

d coordinate reference systems there is a bias in English<speaking countries to preser
sting) first and the ordinate (northing) second. However, in much of central and ea

sting) second. These practices may have followed the local adoption of abbreviation
English-speaking countries the abscissa (eastihg) is often given the abbreviation X an
rthing) the abbreviation Y, whereas in central Europe the ordinate (northing) is give

ps precede the Y coordinates. An opentstandard requires that the adopted conventig
certain communities, such as NAT@; a de facto closed standard is in use.

Ipes of coordinate systems a.closed standard is more applicable. Geocentric Cart
shall always be presented in'the order X, Y, Z. Geodetic or geographical coordinates i
l navigation communities shall be presented in the order latitude, longitude, ellips
ngitude, latitude, ellipsoidal height (refer to requirement 31). Despite ISO 6709:
is, some English-language computer applications associate longitude with the projec
d present it beforeJatitude, potentially confusing the navigator.

r projected coordinate reference systems will be implicitly defined through the un
riginpeoordinates (false easting and false northing) are given. The ISO standard for 1
bse_given in ISO 80000-3:2006, is the metre. Historically, projected coordinate refef

systems hax

at is,

ition

tare

veral

t the
Stern

northern Asia, the normal practice is to present the ordinate (northing) first and the

s for
d the
n the
s the
n be

Psian
n the
oidal
2008
red X

ts in
near
ence

euseda vnrmfv of linearunits.The non-metric systems have a r‘nmnlm{ array of canve

sion

factors to metres, and rarely use the foot-metre conversion given in ISO 80000 3: 2006 Some metric
systems use metres of different length to the SI metre.

C.4 Coordinate operations

C.4.1 Coo

rdinate operation methods

Coordinate operation parameter values are only meaningful when properly related to a coordinate
operation method formula. Unfortunately, coordinate operation formula names are not sufficient
identification of the formula. For instance, the map projection name “oblique stereographic” is found
in many mathematical cartography references. Even those which distinguish between spherical and
ellipsoidal formulas are not internationally consistent in their treatment of the ellipsoidal method.
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This is because mapping of the ellipsoid requires assumptions to be made about the relationship of the
map plane to the ellipsoid surface. Different approaches have made differing assumptions. A commonly
cited U.S. reference for the oblique stereographic map projection calculates intermediate parameters
conformal latitude and longitude at the projection origin only, whereas in Europe they are calculated at
every point. Both approaches are valid, however, they are different. Applying U.S. formulae in Europe
will give results that may differ by up to 100 m from those calculated using European formulae.
Effectively, these are two different ellipsoidal map projection methods sharing the same name.

Coordinate transformation names may also be ambiguous. For example, a three-dimensional
similarity transform of geocentric coordinates is often employed for medium accuracy geodetic datum
transformations. This may sometimes be called the Bursa-Wolf method. However, there has been and is
significant usage of two OpposIng cONventions for the rotation parameters.

a)

ive rotation
m the origin
ive rotation

otations to be applied to the point's vector. The sign convention is such that a(posit
bout an axis is defined as a clockwise rotation of the position vector when viewed fro
f the Cartesian coordinate system in the positive direction of that axis; €lg: a posit

b)

The rotation parameter values will have been derived using one of these two conventions.
validly applied only in algorithms using that convention. Application of the values in algor

the ¢
prov

C.4.7

Many
projd
para
meth
but v
oper
dired

The
oper
and
shou
sam¢

bout the Z-axis only from source system to target system will result in adarger longity
he point in the target system.

otations to be applied to the coordinate frame. The sign convention’is such that a posi
f the frame about an axis is defined as a clockwise rotation of the coordinate frame W
rom the origin of the Cartesian coordinate system in the pgsitive direction of that a

de value for

[ive rotation
'hen viewed
Kis, that is a

ositive rotation about the Z-axis only from source coordifiate system to target coordinate system

ill result in a smaller longitude value for the point in thedtarget coordinate system.

pposite convention will give erroneous results.”This document uses both conventid
so that the applied algorithm is valid for that,convention (refer to requirement 34).

p

Coordinate operation reversibility

 coordinate operation methods-¢an be applied to the reverse operation. Some, for e
ctions, require differing forward and reverse formulas but use the same coordinaf
meters with unchanged coordinate operation parameter values. Some coordina]
od formulas can be used fonboth forward and reverse transformations using the same

htion parameter values are valid with a specific formula for a specific coordinat
tion.

[SO geodetieyregistry of geodetic codes and parameters should indicate whether

htion methods may be used for the reverse operation. Formulas should clearly indicate
if applicable) reverse directions. Where coordinate operation methods are reversible

Id indicate whether coordinate operation parameters are used in the reverse operat
or'reversed sign.

[hey may be
ithms using
ns with the

kample map
e operation
e operation
parameters

Fith the sign of some or allof the parameter values being reversed. The generality is thaft coordinate

e operation

coordinate
the forward
the registry
on with the

The above provisions allow for coordinate operation parameter values to be stored only once for both
forward and reverse operations, except where the method is not reversible (refer to requirement 37).

C.4.3 Coordinate transformation direction

The ISO geodetic register may include coordinate transformations between local coordinate reference
systems and global coordinate reference systems. The direction for which the parameter values are
valid is indicated by the identification of the source and target systems. Recommended practice is to
make the local system the source and the global system the target.

C.4.4 Coordinate operation parameter value units

A wide range of linear and angular units are in use in coordinate reference systems and geodetic
transformations. Conversion to the ISO 80000-3:2006 standard (metre and radian) is not trivial, either
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due to complexities associated with linear conversion ratios or due to uncertainty in the precision of
m (pi). An open standard allowing coordinate operation parameter units to be recorded in their native
values is required.

For coordinate operation parameter values expressed in degrees (for example, coordinates of a map
projection origin) the geodetic register should store values as “sexagesimal degrees” (see C.2).

The ISO geodetic register should identify the unit for each parameter and include the conversion ratio
required to change that unit to the ISO standard unit (metre and radian for linear and angle units,
respectively). Scalars should include the conversion ratio required to change the scalar to unity (refer

to requirement 39).

C4.5 ZoxJed map projections

There are n
the paramet
describing t

The ISO geod
readable forj
or by docunj
the zoning. |

C.5 Ellip

Ellipsoids h
the ellipsoid
within coor
significant

any instances where a map projection has been applied on a zoned basis, with a subs
er values being unchanged throughout all zones. Whilst human beings can interpret w
he common elements, machine readability of free text is much more complex.

letic register should present each set of coordinate reference system infoymation in amac
m. Zoned map projections can be accommodated either by recordifigeach zone individ

et of
rords

hine-
hally,

enting a coordinate operation method whose formulas and defitied parameters account for

Recording individual zones is the recommended approach (refer to requirement 40).

50id parameters

ive a number of parameters, only two of which arenecessary to define the size and shadpe of

. Some of these parameters such as eccentricity (€) are frequently encountered as vari
linate operation formulas. However, such parameters are usually derived and require
ligits than users' document. The two patameters documented for many ellipsoids

been semi-

be defined through the two parameters which are.the semi-major axis radius (a) and either the inj

of the flatt

may be deriyed. The ISO geodetic register should use the semi-major axis radius (a) and the inver
the flattening (1/f) as defining parameters for the ellipsoid. Where the inverse of the flattening (1

derived fro
(refer tore

C.6 Extei

C.6.1 Gen

The Referen
Reference S

ajor axis radius (a) and semi-minor axis radius (b). ISO 19111:2007 requires that ellip

ing (1/f) or the semi-minor axis.(b). From these parameters other required param

other parameters, it should-be captured to a precision of not less than 10 significant g
uirement 41).

Nt

eral

ce System class is defined in ISO 19115 and ISO 19111:2007 references this definition|

steimthas two attributes, which are:

hbles
more
have
soids
rerse
pters
se of

f)is
ligits

The

— daname,

— adomai

b L | L 1
WIIILIT IS T4 1IIudiory,

n of validity, being the extent, which is optional.

The domain of validity of a geodetic entity (coordinate reference system, datum, coordinate conversion
or coordinate transformation) has the following components:

— ageographic element, which may be:

— abounding polygon;

— ageographic bounding box;
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— ageographic identifier;

a vertical element, with minimum and maximum depths referenced to a vertical CRS;
a temporal element, with start and finish dates;

a text description (which may cover any or all of the three elements).

All of these components are optional, but at least one shall be given.

The elements relevant to CRS are bounding polygon, geographic bounding box and the text description.
Bounding polygon and geographic bounding box use coordinates and there are constraints on the values.

C.6.2

A bo
(wes
shall
defin
boun

This
the
boun
valug
will

An e
appr

C.6.3

A bo
that
+160
360°

. Bounding box

unding box is an arc-rectangle bounded by parallels and meridians. Four attributes
.-most longitude, east-most longitude, south-most latitude and north-most latitudg
be in the range -90° to +90° and longitudes shall be in the range -180%to +180°. T1
ition is ambiguous as it describes a full cycle and it is not possible to differentiate
ding box that crosses the 180° meridian from another that does not,

longitude ambiguity may be removed by assuming that the pox is "north up” and
vest-most longitude and east-most longitude as left-most lofigitude and right-most loj
ding box that does not cross the 180° meridian (the general'case) will have a western (le|
that is less than the eastern (right) longitude value. The bounding box crossing the 18
have a western (leftmost) longitude value that is greater than the eastern (right-mog

bximately 160°E across the 180° meridian to 1712W, or +160° to —171° (refer to requiren;

b Bounding polygon

inding polygon cannot be restricted tolongitudes in the range -180° to +180°. [SO 191
the longitudes contain no discontifiuity. A polygon for the New Zealand continentd
> on its western (left) side and £171° on its eastern (right) side would be invalid. To

long

-171f or from 160° to 189°. Bestpractice is to choose that range which is mostly within the
to +180°, in this case it is 160°to 189°.

C.6.

A temporal extefht provides the start and end dates (and times) for which a geodetic en
Datep and times'should accord with ISO 8601:2004.

C.7 | Element naming

should be added to the longitude of vertices east of the 180° meridian, or subtract]
tude of vertices west of the1:80° meridian. Here the longitude range should be either fx

Temporal extent

are defined
). Latitudes
e longitude
b between a

interpreting
hgitude. The
ft) longitude
0° meridian
t) meridian.

xample would be a bounding box for the New Zealand continental shelf, which will span from

ent 55).

107 requires
| shelf with
remedy this
ed from the
om -200° to
range -180°

tity is valid.

C.7.1 General

For human understanding, there shall be a name associated with the code.

C.7.2 Names and abbreviations

An ideal naming convention would honour locally-accepted names and also ensure that all names are
unique. Given the historic practice associated with geodetic parameters, these two aims are mutually
exclusive.
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rdinate systems

Coordinate systems do not have well-known names. They should be allocated a name which is

descriptive,

for example (refer to requirement 42):

Cartesian 2D CS. Axes: easting, northing (E,N). Orientations: east, north. UoM: m.

Ellipsoidal 2D CS. Axes: latitude, longitude. Orientations: east, north. UoM: deg.

C.7.4 Dat

Datums are
frame and r

ums

llocated aname, ncnn]]y in an]ich, which r‘nrr‘ncpnndc tothelocal naming of the reference

C.7.5 Gedgraphic coordinate reference systems

Geographic
datum abbr
the applicab

NAD83
NAD83
NAD83
NAD83

This is NAD
system axeg

NOTE

In choosing
reference sy

Following t}
including u
exception. V
C.2 is implig
formats wil

coordinate reference systems (GeogCRS) are allocated the name of the'related geo
bviation (if it exists), or the geodetic datum full name, appended by a reference identi
le coordinate system axes, for example (refer to requirement 43):

[CSRS) v6 - LatLon
[CSRS) v6 - LonLat
[CSRS) v6 - LatLonEHt
[CSRS) v6 - LonLatEHt

B3 (CSRS) version 6 with the applicable two-dimensional and three-dimensional coord
references that make up the CRS name.

The ellipsoidal height (EHt) is an inseparable part of a three-dimensional GeogCRS.

the geogCRS name, consideration shiould be given to its use as part of a projected coord
stem name (see C.7.8).

e provisions of ISO 1911152007, a change in any part of a coordinate reference syj
nits, causes the CRS to-be/changed. However, latitude and longitude in degrees aj
Vhen the latitude and-longitude unit is degree, any one of the representations describ
bd. The registry witl\récord the geogCRS axis unit as degree. The two recognized di
not be tabulatedasduplicate CRSs.

C.7.6 Gedcentric Cartesian coordinate reference systems

Geocentric (

artesiah.coordinate reference systems are allocated the name of the related geodetic d

abbreviation (ifditexists), or the geodetic datum's full name, appended by the reference identifyin|

coordinate {

ystem axes, for example (refer to requirement 43):

palization date. This may be the name of the fundamental point, network adjustment)g

tc.

detic
fying

inate

inate

tem,
e an
ed in
splay

Atum

i the

NADS83 (CSRS) v6 - XYZ

This is NAD83 (CSRS) version 6 with the three-dimensional Cartesian coordinate system axes reference
that make up the CRS name.

C.7.7 Map projections

Map projections are allocated a name which corresponds to the local naming convention. A country
prefix or suffix may be added when local naming might result in ambiguity in a global database.

For a Transverse Mercator projection which takes UTM parameter values other than central meridian,
the name comprises TM, space, longitude of natural origin value, space, two characters to indicate

hemisphere

30

quadrant. For example:
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TM 56 SW a projection with origin at 0°N, 56° W, scale factor of 0,999 6, false easting of 500 000 m
and false northing of 10 000 000 m.

C.7.8 Projected coordinate reference systems

Projected coordinate reference systems (ProjCRS) are allocated a name comprising the GeogCRS
abbreviation (if it exists) or name, space/space, projection abbreviation (if it exists) or name, for
example (refer to requirement 44):

ED50 / UTM zone 30N

Mostprejected-coordinatereference-systems-have-defined-axdsunits—Changesefunitstoan arbitrary
user [preference will not be tabulated in the ISO geodetic registry. External registries maj|record such
systeéms using a different code and name. Occasionally, a projected coordinate reference[system will
be offficially used in different units. In these instances, the abbreviation for the unitsifor the secondary
usagp will be included in the name, for example:

INADS83 / Virginia North CRS uses metres
INADS83 / Virginia North (ftUS)  CRS uses U.S. survey feet

NADS83 / Arizona East (ft) CRS uses international feet

C.7.9 Vertical coordinate reference systems

Vertical coordinate reference systems (VertCRS) are allocated the name of the related veftical datum
abbreviation (if it exists) or of the vertical datum name, appended by the reference identifying the
coorflinate system axes, for example (refer to requitement 43):

FictHD - OHt, FictHD - DHt, FictHD - NHt, FictHD - NOHt, FictHD - GPU

Thesge represent fictitious height datums<that have a one-dimensional coordinate system ayis reference
for drthometric heights (OHt), dynamie heights (DHt), normal heights (NHt), normal prthometric
heights (NOHt) and geopotential units/numbers (GPU) that make up the CRS name.

NOTH These heights are, generally, related to the direction of gravity. It is possible that this rglationship is
not straightforward.

C.7.10 Compound coordinate reference systems

Compound coordinate’reference systems are allocated a name comprising the GeogCRS or ProjCRS
abbrgviation (if orre”exists) or name, space+space, VertCRS abbreviation (if one exists) ¢r name, for
exanple (referto requirement 45):

NAD8B3-+ NAVD88

NAD83 / UTM zone 15N + NAVD88

C.7.11 Coordinate transformations

Coordinate transformations are allocated a name comprising source CRS abbreviation (if one exists)
or name, space, “to”, space, target CRS abbreviation (if one exists) or name, space, (transformation
version), for example (refer requirement 46):

ED50 to ETRS89 (NMA-Nor N65 1997)

The transformation version describes the data source, area of applicability and/or date of the
transformation.
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Where transformations are reversible, and a source or target CRS is a realization of the ITRS (e.g.
ETRS89), then the transformation should be entered in the direction from local to ITREF, i.e. ED50 to
ETRS89, and not ETRS89 to ED50 (refer to requirement 38).

C.8 Transformation version

The geogCRS name, and for projected CRSs the geogCRS element of the projCRS name, should be
modified to the GeogCRS abbreviation (if it exists) or name, space*space, transformation version. For

example:

GeogCRSTiame: ED5U™TGN-Fra

ProjCRY name: ED50 * NMA-Nor N62 2001 / UTM zone 32N
The ISO geodetic registry should separately document coordinate referencer systems
transformatiions between CRSs. It therefore will not use this naming convention! Howeve
standardize| naming across applications that use the aforementioned practice, tranisformations s}

be allocated

within any

the informg
ISO three-character country code, and if the transformation is not applicable to a complete coun

cryptic indi
IGN-Fra
IGN-Fra
To facilitate
transformat

C.9 Grid

An example

particular pair of source and target CRSs. The version comprises_a cryptic indicati
tion source for the transformation (usually the organization’s. initials), - (hyphen)

cation of its area or scope. For example:

a transformation for all France from the\Institut Géographique National (

NW a transformation for northwest France from the IGN.

this, the registry should include a cryptic,transformation version for each coord
ion.

lookup table

of a coordinate transformatien using a grid lookup table is given in Table C.1.

Table C.1 — Coordinate transformation using a grid lookup table

and
r, to
1ould

a transformation version. Transformation versions should be corstrained to be unique

bn of
, the
[Ty, a

[GN).

inate

Element name Entry Comment
Coordinate gperation identifier TKYZ2JGD
Coordinate dperation valid/area Japan

Coordinate (

Coordinate transformation for sur-
veying and mapping on lands

perationscope

Source coor
identifier

Tinate reference system

TD/(B, L) Tokyo Datum

identifier

Target coordinate reference system

JGD2000/(B, L) Japanese Geodetic Datum 2000

Coordinate operation version

TKY2JGD ver.2.0.5

Coordinate operation method name

Longitude and latitude differences

name alias

Coordinate operation method

Grid lookup table transformation
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