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Foreword

ISO (the I

nternational Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee

has been

established has the right to be represented on that committee. International organizations,

governmental and non-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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not received ndgtice of (a)
which may be required to implement this document. However, implementers are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

This doct
collabora
Geograph
(Vienna A

This editi
first editi
ISO 19157

Alistof a

prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

ment was prepared by Technical Committee ISO/TC 211, Geographic information/Geojnatics, in
fion with the European Committee for Standardization (CEN) Technical Committee CEN/TC 287,
¢ Information, in accordance with the Agreement on technical cooperation between ISQ and CEN
greement), and in collaboration with the.International Hydrographic Organization (IHO].

on of ISO 19152-3, together with all'other parts in the ISO 19152 series, cancels and replaces the
on (ISO 19152:2012), which has been technically revised. This document is a new part to the
series and makes no changes to the original ISO 19152:2007.

| parts in the ISO 19152 sérjes can be found on the ISO website.

Any feedback or questions on'this document should be directed to the user’s national standards body. A

complete

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

[SO 19152:2012 specifically addressed the land registration aspects of land administration. This document
(ISO 19152-3:2023) introduces the broader term "georegulation”, which addresses any area of geographic
information in which rights, restrictions or responsibilities (RRR) can be applied. Georegulation is the
activity of delimiting and asserting control over geographical spaces through regulations. This document
allows the objects of georegulation to be documented in a systematic and consistent manner. Although
the broader term "georegulation” is used throughout the document, the main element of the title of the
document remains “Land Administration Domain Model” to retain compatibility with the previous edition
of the document.

This docyment 2 e e e reated by
georeguldtion share a basic structure as descrlbed in ISO 19152-1. Marme act1v1ty, mcludlng trafisportation,
resource gxtraction and food production (fishing and marine aquaculture), is of great importance] Different
rights angl obligations can exist on the surface, in the water column and on the seabed. The-modgl defined
in this document can be used for marine cadastres as well as other use cases (such ags conservatjon areas,
living respurces and fishery management areas, non-living resources management,areas, seabg¢d tenure,
etc.), and fo describe data in support of the United Nations Convention on the Law pf the Sea (UNCI{0S)[27] or
other conpentions, e.g. administrative areas described in support of safe navigatien under the Int¢rnational
Conventign for the Safety of Life At Sea (SOLAS).[28]

The oceans are of importance to all humankind, and specific areas along coastlines are under the jufrisdiction
of nation ptates. The jurisdiction of coastal states extends to certain maritime zones. Users and s§ates have
rights, reftrictions and responsibilities in specific zones. The areadbeyond coastal states’ zones is without
exercise pr claim of sovereignty and the rights regarding the %esources are vested in mank{nd.[27] In
specific cpses there are private rights, such as the rights associated with fishing or resource etraction.
Some indjviduals can have property rights on land adjacent to water potentially extending intq the area
covered Hy water. This can be described in a marine cadastre, described using the structures ayailable in
this document.

Internatignal marine rights are addressed in international treaties globally through UN conventions and
between hations; in particular, the United Natiois Convention on the Law of the Sea (UNCLOS).[4Z] Marine
safety anld navigation are addressed by the-International Maritime Organization (IMO) intgrnational
conventil(]n on Safety Of Life At Sea (SOLAS).1974.[28] Other international conventions, treaties anfl national
laws establish rights and obligations.

The Interpational Hydrographic Opganization is an international standards development organizption that
specializgs in the marine space. It{develops standards for safe navigation, marine jurisdictions, ocegnography
and other] aspects of the marine,space in close cooperation with other international organizations such as
the UN DQALOSI29] and ISO. Iimparticular it supports several UN conventions such as the UNCLOSI4Z] and the
SOLASI28] conventions in €ooperation with the UN IMO.[39] Alignment between 1SO International $tandards
for the mgrine space and.the IHO is important.

United Nhtions’ Ststainable Development Goal 14C and United Nations’ General Assembly Hesolution
A/RES/59/24 directed the IHO to provide technical standards for maritime zones. The IHO|supports
standards deyelopment for oceanography, marine science and the UN SOLAS and the UNCLOS copventions.
[31] In payjtieular, as part of the S-100 Universal Hydrographic Data Model,l18] IHO has developed # series of
standardsand Specifications that address the marine space..>2 These imclude THOU S-1Z1286n maritime
limits and boundaries and IHO S-122[33] on marine protected areas.

A characteristic of georegulation objects in the marine space is that their geometry structure can need
to be aligned with IHO S-100[18] and ISO 19107. As such, there can be different “feature” types. This is in
alignment with the way "feature" is defined in the general feature model from ISO 19109 and the approach
to feature cataloguing defined in ISO 19110. For their geographic information aspects, the IHO suite of
hydrographic standards is based on many of the ISO/TC 211 suite of Geographic Information documents,
through S-100. S-121[20] on maritime limits and boundaries directly supports the UNCLOSI2Z] and is built
upon the ISO 19152 series. Due to the close links between S-121[20] and the I1SO 19152 series, this document
makes direct reference to S-100 and S-121.

© IS0 2024 - All rights reserved
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Since many of the rights and restrictions in the marine space come either from international or bi-national
treaties, or national proclamations or laws, within the context of georegulation, it can be necessary to express
the text or preamble of a treaty or law. A “governance” object has therefore been added to the administrative
structure in this document to allow legal text to be associated with an administrative unit. In many cases
the parties involved in rights, restrictions and responsibilities (RRR) relationships in the marine space are
nations. This means that the code lists of types of parties and administrative units defined in other parts of
the ISO 19152 series will not necessarily apply. Unique code lists have been defined to address the marine
space. Further, treaties are often the reference source for both the administrative and spatial aspects, so the
distinction between types of sources has been eliminated.

The ISO 19152 series is a general abstract model for Land Administrative Domain Model (LADM) systems. It
provides a uniform way of describing national or other systems. The ISO 19152 series is implemented through
profiles, ftes; i —S= =S i scription
of maring limits and boundaries (MLB) in the context of support for the SOLASI[28] and the WNCLOSI2Z]
conventigns supported by the IHO series of standards. This document has two conformatice“classes, one
that diredtly supports the S-121 profile, and the other more general conformance class that'Supp¢rts other
aspects of marine georegulation. The profile for MLB is defined in S-121. The support -of other gspects of
marine ggoregulation will require the development of specific profiles to address these 6ther areafs.

This docuyment is a derived work, developed under a cooperative agreement with'the IHO, based o S-121[20]

and used with permission.

In accordfince with the ISO/IEC Directives, Part 2, 2018, Rules for the structure and drafting of Int¢rnational
Standards, in International Standards the decimal sign is a comma on the line. However, thp General
Confereng¢e on Weights and Measures (Conférence Générale des Pgids et Mesures) at its meeting in 2003
passed unjanimously the following resolution:

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

In practide, the choice between these alternatives depends'on customary use in the language congerned. In
the technjcal areas of geodesy and geographic information it is customary for the decimal point alyays to be
used, for qll languages. That practice is used throughout this document.

NOTE The direction of positive rotation used, in-this document is positive in a counter clockwise djrection in
alignmentwith ISO 19109 and ISO 19107. The IHQS*100 series of standards makes use of “Heading Orientatfion” which
is positivelfin a clockwise direction. The user wéeds to be aware of this difference.

© IS0 2024 - All rights reserved
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Geographic information — Land Administration Domain

Mode
Part 3

1 (LADM) —

Marine georegulation

1 Scop

e

This docujment specifies the concepts and structure for standardization for georegulation in-the mar

This docy
internatid
marine cd

ment addresses the information structures related to management of legal spaces (s
nal maritime limits and boundaries, marine living and non-living resoeuirces managem
nservation areas, etc.) and their related rights and obligations.

This docyiment establishes the common elements and basic schema té: structure marine geof

informati

pn system. It builds upon the common components defined in ISO 19152-1.

2 Normative references

The folloy
requirem
the latest

ISO 1915
conceptug

3 Tern

3.1 Ter
For the pt
[SO and I}

ying documents are referred to in the text in such advay that some or all of their content ¢
ents of this document. For dated references, only.the edition cited applies. For undated r
edition of the referenced document (includingiany amendments) applies.

P-1, Geographic information — Land Administration Domain Model (LADM) — Part
I model

ns, definitions and abbreviated terms

ms and definitions
Irposes of this document, the terms and definitions given in ISO 19152-1 and the followin]

.C maintain terminology databases for use in standardization at the following addresses

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

— IECE
3.11

ectropedia: available at https://www.electropedia.org/

ine space.
ch as the

ent areas,

egulation

bnstitutes
bferences,

[: Generic

g apply.

boundar

y

<marine_georegulation> delimitation between two or more zones

Note 1 to entry: A boundary involves two or more parties.

Note 2 to entry: Adapted from Reference [20].
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3.1.2
curve

ISO 19152-3:2024(en)

1-dimensional geometric primitive, representing the continuous image of a line

Note 1 to entry: The boundary of a curve is the set of points at either end of the curve. If the curve is a cycle, the two
ends are identical, and the curve (if topologically closed) is considered to not have a boundary. The first point is called
the start point, and the last is the end point. Connectivity of the curve is guaranteed by the "continuous image of a line"
clause. A topological theorem states that a continuous image of a connected set is connected.

[SOURCE:

3.1.3
limit

[SO 19136-1:2020, 3.1.17]

<marine_|
Note 1 to 4
Note 2 to 4

3.1.4
marine
relating t

Note1toe
[SOURCE:

3.1.5

marine c
managem
boundari

ceoregulation> curve that defines a boundary or extent of a zone
ntry: A limit involves one party.

ntry: Adapted from Reference [20].

b navigation or shipping or relating to or connected with the sea or used, or adopted for v
htry: Sometimes called "maritime”, but maritime is more frequently applied to that which borders|

Reference [22]]

hdastre
ent tool which spatially describes, visualizes and realizes formally and informall
s and associated rights, restrictions and responsibilities in the marine environment

Note 1 to entry: In addition to boundaries, a marine cadastre ¢an also address locations, limits, baselines, zones

Note 2 to
ISO 19152

Note 3 to 4

3.1.6
marine g
expressio

entry: A marine cadastre is a type of géoregulation related to property registration as ad
2 where the concept of “land” is extended.to include “over water”.

ntry: Adapted from Reference [17]!

eoregulation
n of a right, restriction-or responsibility for one or more parties or group parties foy

location, houndary, zone or spaee in the marine domain

3.1.7
maritimg
bordering

[SOURCE;

on, or concérned with, or related to the sea

Reference [22]]

se at sea

on the sea.

y defined

hind spaces.

Hressed in

a spatial

hnxriatad farnac

3.2 Ab

BAUnit
CRS
DOALOS
ENC

GIS

DT CVIOCCOT CCTITLY

basic administrative unit

coordinate reference system

Division of Ocean Affairs and the Law of the Sea, office of legal affairs, United Nations

Electronic Nautical Chart

geographic information system

© IS0 2024 - All rights reserved
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guid
IALA
IETF
[HO
IMO
LADM
MLB
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globally unique identifier

International Association of marine aids to navigation and Lighthouse Authorities
Internet Engineering Task Force

International Hydrographic Organization

International Maritime Organization of the United Nations

Land Administration Domain Model

marine limits and boundaries

MRN
0id
RRR
SOLAS
UML
UNCLOS
uom
URI

URN

Maritime Resource Name

object ID

right, restriction, responsibility

International Convention on Safety of Life at Sea
Unified Modelling Language

United Nations Convention on the Law Of the Sea
units of measure

Uniform Resource Identifier

Uniform Resource Name

4 Conformance

4.1 Conformance requirements and testing

Conformgnce to this document consists of alignment with the requirements established in 4.3 an
abstract test suite given in Annex A’describes a methodology which shall be used for testing confo

these reqpirements.

4.2 COI

Two conf

— one fpr the description of a LADM marine georegulation system in support of maritime 1

formance classes

rmance clasSes‘are identified in this document:

bounglaries.fer the UNCLOS

— one i Support of other marine georegulation domain areas as outlined in Annex B.

d 4.4. The
‘mance to

mits and

The conformance class for a marine georegulation system in support of maritime limits and boundaries
for the UNCLOSI27] provides a general model that is used by S-121.[20] This includes code lists and other
structures, such as the governance class MG_Governance and the attribute type Marine Resource
Name (MRN) as defined in S-100,[18] and geometry constraints to align with S-101.[22] The more general
conformance class for other types of marine georegulation permits but does not require the use of the
code lists and other structures specific to maritime limits and boundaries for the UNCLOS. These code lists
and structures can be extended, or other code lists and structures can be included. Where compatibility is
desirable between data products that conform with conformance class 1 and extensions that conform with
conformance class 2, it is desirable that extensions be used. These two conformance classes are not mutually
exclusive, but rather by making use of extensions it is possible to support both conformance criteria. Support

© IS0 2024 - All rights reserved
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for the geometric constraints described in 7.2 is required for any marine georegulation data product that
supports compatibility with the S-100-based suite of Electronic Nautical Chart (ENC) navigation standards.

4.3 Conformance class 1 — Marine limits and boundaries in support of the UNCLOS

Requirement 1: The description of a LADM marine georegulation schema in support of maritime limits
and boundaries for the UNCLOS using this document (ISO 19152-3) shall consist of a set of UML classes with
associated attributes that make use of or subtype the classes defined in Clause 8 including the code lists
defined in 8.4.6, 8.4.7, 8.5.4, 8.5.14.7, 8.8.16, 8.8.27, 8.8.34, and 8.8.35, the attribute Marine Resource Name
defined in 8.3 and the geometry constraints defined in 7.2 which are enumerated in Annex B.

NOTE

The IHO standard S-121[19] conforms to conformance class 1 of this document.

4.4 Colformance class 2 — General marine georegulation

Requiren
as for ma3
(ISO 1915
the class¢
that are 1

nent 2: The description of a LADM marine georegulation schema for generab-applica
rine cadastre or any of the other marine contexts described in Annex Bsing this
2-3) shall consist of a set of UML classes with associated attributes thatmiake use of o

ot covered in S-121[20] or in the UNCLOS.[2Z] For example, seabed resource extraction

Fion, such
Hocument
I subtype

s defined in Clause 8. This allows for other marine georegulation application areas to be gddressed

would be

an area that can be addressed by this conformance class. However, to do this;all of the code list vplues that

pertain td this other application area would need to be defined as part of the'specification of that application.
The code |ists, the attribute Marine Resource Name and the geometry cohstraints identified in confformance
class 2 arg optional and can be replaced with other code lists and geometric constraints.
5 Notdtion
The concpptual schema specified in this document is described using the Unified Modelling [Language
(UML), following the guidance of ISO 19103. The description of the types of relationships, such as gubtyping,
inheritange, and realization are described in ISO 19103 not in this document.
Several nlodel elements used in this schema are‘defined in other ISO geographic information Int¢rnational
Standards. By convention within some ISO/T€;211 documents, names of UML classes, with the exfeption of
basic datq type classes, include a two-lettef prefix that identifies the document and the UML packagp in which
the class s defined. This provides a global unique name for the class. UML classes defined in this focument
have the fwo-letter prefix of MG. Theitwo-letter prefix of LA is used for ISO 19152-1 and ISO 19152-2 to
support backward compatibility. Table 1 lists the other International Standards and packages in which UML
classes ugded in this document have’been defined.
Table 1 — Sources of externally defined UML classes
Prefix Document Part

CI [SO 19115-1 |Metadata — Fundamentals

DQ [SO 19157-1 |Data quality — General requirements

GM ISO 19107 Spatial schema

tA 1SO-19152=t—Gemericconceptuat modet

LA [SO 19152-22 |Land registration

MG [SO 19152-3 |Marine georegulation

a2 Under preparation. Stage at the time of publication [SO/DIS 19152-2:2024.

NOTE ISO 19157-1 and ISO 19107 have dropped the prefixes GM and DQ, relying on context for the uniqueness of

class names. However, the prefixes are still used in the older versions of these documents, which are still referenced by
some external standards, such as versions of S-100.[18] Retaining the prefixes in Table 1 provides an understanding of
the meaning of these prefixes when they are encountered. They are required for backward compatibility.

The following stereotypes are used to identify attributes that apply to specific conformance classes.

© IS0 2024 - All rights reserved
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<<MLB>>—This stereotype applies to attributes that are specific to conformance class 1 relating to
maritime limits and boundaries in accordance with S-121.[20]

<<MRN>> — This stereotype applies to attributes used to carry the Maritime Resource Name, which is a
specific identifier managed by the IHO and defined for the S-100 suite of standards, including S-121.120]

6 Context
The purpose of this document is to establish a structure for the description of georegulation in the marine space.

Jurisdictions in the marine space can be different from those on land and can be covered by international
conventions such as the UN Convention on the Law of the Sea (UNCLOS).[27] The UNCLOS defines the marine
zones and the rights and duties of a country regarding those zones. Other treaties and agreement$ between
nations apd national instruments define specific aspects of georegulation in the maritime space, jncluding,
among other subjects, fisheries, passage, exploration and exploitation.

Although|georegulation in the marine space can be different from land administrations;thé same underlying
structure| of rights, restrictions and responsibilities (RRR) established in ISO 19152<)"apply. Thgre can be
different yights assigned to the seafloor, the water column and the surface within different zones. Ap example
is the “right of innocent passage” as described in the UNCLOS, Article 17 which is'subject to restrjictions as
described in Article 19.[27] However, in some cases, individuals or corporations can also have rights, such
as the fishing rights or exploration rights granted by nations in their waters:or multilateral bodiep. In some
nations, groperty rights on land adjacent to water can extend into are@s covered by water and| property
rights can exist in the water.

In the intprnational context, some RRRs in the marine space derive from treaties between natiops, where
the natiops are the parties. Other RRRs can derive from natignal instruments such as laws or government
declaratigns. RRRs can also derive from marine property rights expressed using a marine |cadastre.
Internatignal treaties and national instruments or other sources can be referenced using thg “source”
construct{described in ISO 19152-1. However, it is sométimes necessary to include the associated|legal text
in the marine space georegulation dataset. In orderte accommodate this, a “Governance” object] has been
added to the structure in this document to contain legal text that is associated with an administrative unit.
Often tregties and national marine regulationsisérve as both the administrative and spatial sourcg.

This docyment uses a feature-oriented appreach for spatial geometry in alignment with the generjal feature
model defined in ISO 19109. Features ‘are defined in accordance with ISO 19110. The featur¢s can be
locations,|limits, zones or spaces with\associated spatial geometry as defined in ISO 19107. For gxample, a
Base Ling Point is a specific type,oflocation represented as a point geometry. A zone such as the|Exclusive
EconomidZone [UNCLOS Part V][22 is represented as an area with surface geometry. A specific type of limit
such as the “Outer Limit of the/Territorial Sea"[UNCLOS Article 4][27] is represented as a line with curve
geometry} This approach is:similar to the approach taken in many other areas of geographic infornjation and
is fully supported by the TSO/TC 211 geometry model specified in ISO 19107.

There is p close relationship between marine georegulation as defined in this document and|S-121.120]
The IHO has deyeloped S-100[18] based on many of the ISO/TC 211 documents: it forms a profilg of those
documents applicable to the marine space, in particular in terms of the geometry, feature modgl, quality,
metadata goverage, portrayal and encodmg spec1f1ed S 100 is qulte broad allowmg for a number bf specific
product sbe s Ravig a-ecednography
and marine georegulatlon However S 100 does make spec1f1c selectlons Wlth respect to spatlal geometry
and feature relations. These constraints allow for rigorous testing of marine Electronic Chart Display
Information Systems to comply with the UN International Marine Organization (IMO) regulations.

The [HO series of standards referred to in this document support several UN conventions, in particular, the
International convention for the Safety of Life at Sea (SOLAS)[28] and the UN Convention on the Law of the
Sea (UNCLOS).[2Z] The SOLAS convention addresses safe navigation and the UNCLOS addresses maritime
space and associated rights and responsibilities. Further to this, S-121[20] addresses the requirements of
the Division of Ocean Affairs and the Law of the Sea, Office of Legal Affairs, United Nations (DOALOS)[29] for
Maritime Limits and Boundaries. S-121 is based on the structures defined in ISO 19152-1 for RRR and party,
making use of the Universal Hydrographic Model from S-100. The geometry and other constraints defined in
S-100 also apply to S-121.

© IS0 2024 - All rights reserved
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This document (ISO 19152-3) is broader than S-121, addressing additional marine georegulation application
areas beyond international maritime limits and boundaries. However, to remain compatible with S-121 it
abides by the same constraints as defined in S-100.

7 Feature and attribute structure

7.1 Structural overview

[SO 19152-1 describes a high-level model that establishes the basic structures for all aspects of land
administration/georegulation. This document (ISO 19152-3) describes the specific model related to
georegulation in the marine space. The marine space is diverse and includes marine limits and boundaries,
navigatiof, resource management, oceanography, bathymetry and aspects of climatology such as|tides and
currents.[Marine geographic information systems make use of the full spectrum of capabilities ‘ayailable in
the geomptry, general feature model, metadata, quality, encoding, portrayal, registration-and the general
aspects of land administration established in the ISO/TC 211 suite of geographic information d¢cuments.
Some of these areas require the administration of rights, restrictions and responsibilities in|a similar
manner tp the administration of land. In fact, in some cases it is more complex, where differenf rights or
restrictiops apply to different levels in the water column. For example, navigatiohal rights can exXist on the
surface wlith fishing rights in the water column and mining rights on the bottem. These rights cah apply to
different parties and have complex interrelations.

The high{level conceptual model for marine georegulation is based on(the general feature modg¢l defined
in ISO 19109 and aligns with the conceptual model defined in S-100[18] with the addition of the rights,
restrictiops, responsibilities and parties structure defined in this.document. There are many| different
types of [features that occur in the marine space, including-locations represented by point geometric
spatial atfributes, limits represented by geometric curves, zones represented by surface geometric spatial
attributeg and spaces represented by surface spatial attribGtes with height (or depth) as an attribute. The
geometri¢ primitives are defined in ISO 19107. This doctiment (ISO 19152-3), which addresses the marine
space, mdkes use of the subset of the spatial primitivesidefined in ISO 19107 that are also used in|the S-100
Universall Hydrographic Model (S-100 Part 7 - Spatial Schema). This ensures alignment betweeh the IHO
standard$ and other uses of marine georegulation based on this document. In all aspects related to this
document there is full compatibility with S-100,2€]

7.2 Ge¢metry structure

IHO estahlishes certain constraintsen the geometry used under S-100.[18] These represent a sulset of the
broader st of geometric primitivesallowed in ISO 19107. The S-100-defined external constraints|are given
below. Prpduct specifications(developed in accordance with this document can be a profile of ISO 19107
and S-10(.

NOTE 1 [The following.fext is adapted from S-121:2019, 4.2.3.120] In order to follow ISO editorial practic¢, the word
“must” hag been removed and each clause phrased as a description. References to internal figures withir the S-121
document have beemreémoved.

a) Eachpuryéreferences a start and end point (they can be the same).

b) Curvésshall not self-intersect

c) Areas are represented by a closed loop of curves beginning and ending at a common point.

d) In the case of areas with holes, all internal features’ geometric boundaries are completely contained
within the external geometric boundary and the internal geometric boundaries do not intersect each
other or the external geometric boundary. Internal geometric boundaries can touch other internal
boundaries or the external geometric boundary tangentially (that is at one point).

e) The outer boundary of a surface shall be in a clockwise direction (surface to the right of the curve)
and the curve orientation positive. The inner geometric boundary of a surface is in a counter-clockwise
direction (surface to the right of the curve) and the curve orientation shall be negative.
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This document follows list items a) to d) above, which conform to ISO 19107. However, in order to conform
to ISO 19107, this document does not follow list item e). In data conforming to this document, the outer
boundary of a surface is in a counter-clockwise direction and any inner boundaries are in a clockwise
direction.

NOTE 2  The IHO S-100 series of standards makes use of “Heading Orientation” which is positive in a clockwise
direction around the outside of a geometric boundary, as indicated in list item e) above. This is different from the
convention used in the ISO/TC 211 documents, which use “Mathematical Orientation” which is positive in a counter-
clockwise direction. This is an important distinction that could cause confusion. ISO 19152-3 operates using
“Mathematical Orientation” which is positive in a counter-clockwise direction, consistent with all other ISO/TC 211
documents.

S-121[201 js constrained to 0, 1 and 2 dimensional features (points, curves and surfaces) as defined by S-100
Part 7.l18][The constraint is:

f) Only [the geometry types Point, MultiPoint, Curve, Surface, Coverage, Curve (arcByCentrePoint and
circlgByCentrePoint) are used. MultiPoint is only used for hydrographic soundings: and Cqverage is
limit¢d to bathymetry and tides and currents. There is no Volume primitive used.This approgch aligns
with [[HO S-100 and is needed for alignment with the IHO suite of standards. A%Woelume is copstructed
out of a Surface primitive with a height attribute. This is commonly referred\to as 2 1/2 Dimensions
(i.e. 4 Dimensions with height as an attribute). These constraints permit a planar graph topology to be
constiructed. Also, Curve is constrained to be defined as a series of vertices, or one of two sp¢cific arcs
(arcByCentrePoint and circleByCentrePoint). Systems that implement MO standards for use pt sea are
requifred to undergo marine equipment conformance testing. Limiting the number of possiljle spatial
primitives makes conformance testing possible.

This docyment allows but does not enforce the constraint expressed in list item f).

NOTE 3 |Following this constraint in a product specification developed in accordance with this docunjent allows
for the indlusion of data from [HO S-121 to be used with otheidata products defined by IHO. This is tlhe case for
conformarjce clause 1 of this document. Other product specifications conforming to conformance clausg 2 of this
document|are permitted to use any geometry structurespermitted in ISO 19107 including the survey| geometry
structure fised in some other parts of the ISO 19152 series:

7.3 Pagkages of ISO 19152-3 (this dociiment)

This docyment makes use of the core packages defined in ISO 19152-1 together with a package agdressing
marine ggoregulation. The base package for this document is "ISO 19152-3 Edition 1 Marine Geordgulation”.
This paclage has four subpackages,)"MG_PartySection”, “MG_Administrative", MG_SpatialUnit" and "MG_
Source". These packages are realizations of the equivalent packages in ISO 19152-1. The package relationship
structure|is illustrated in Figure 1.
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Figure 1 — Packages of the’core LADM and marine georegulation

ment describes an @pplication schema model for managing rights, restrictions and respo,
pulation within-the marine space within the context of the LADM and also in alignmenf with the
versal Hydrographic Model and the IHO standard S-121 on Maritime Limits and Boundarjies.[20]

he Georégulation Application Schema uses the same feature and attribute model as
and IS0*19126 and in S-100.118] Feature types, attribute types and listed values for cod¢ lists and
ionS have their definitions recorded in a feature concept dictionary register in accordance with
[SO 19126.“These feature concepts are then used to construct a particular feature catalogue in a¢cordance
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with ISO 19110 for a product specification defined in accordance with ISO 19131. This allows for different
product specifications to be developed by various organizations to address different application areas

within the marine space. This is also the normal process of the development of product specifications in
accordance with ISO 19131.

For S-121,[20] the feature concept dictionary is established by the IHO as a register in accordance with
ISO 19135-1. The IHO Geospatial Information Registryl2ll is available online and as a document from the
[HO. The ISO 19110-conformant feature catalogue for S-121 is available as Annex A to the S-121 document.

S-121 addresses maritime limits and boundaries. For other uses within the marine space, other feature
catalogues and product specifications can be developed. For those application areas governed by the IHO,
feature concepts are recorded in the IHO Geospatial Information Registry.[21] If other organizations or
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nations develop applications addressing georegulation within the marine space they would similarly need
to develop a feature catalogue (with or without a feature concept dictionary) and a product specification
based on this document (ISO 19152-3).

[SO 19152-1 defines a structure to represent RRR, parties, sources and basic administrative units (BAUnits).
This structure acts as a set of thematic attributes by reference. Complex structures can be modelled using
these components, where different rights or restrictions apply to different levels in the water column. For
example, navigational rights can exist on the surface with fishing rights in the water column and mining
rights on the bottom. These rights can apply to different parties and have complex interrelations. This
attribute structure can be shared. For example, several of the features in a marine georegulation data set
can describe sovereign rights, and have common sources. This information only needs to be described once
in the appropriate RRR, party or source object.

Another attribute structure inherited from ISO 19152-1 is the capability to version featuresi{fersioning
allows fox individual features to be revised using a start and end date. An alternative approachlis fo version
entire dafasets using metadata. Both versioned features and versioned data sets can be usedtogether.

Figure 2 [shows the overall marine georegulation application schema model. The' feature unjt derives
directly ffom ISO 19152-1 and takes on attributes defined in a feature catalogue established in a¢cordance
with ISO 19110. The spatial attribute type class takes on the spatial attribute types’of MG_Point, NIG_Curve,
MG_Surface or MG_Volume. These spatial attributes take their geometry from1SO 19107 types Pojnt, Curve
and Surfafe.

This featyre and attribute structure has a relationship to MG_Source,,meaning that source informjation can
be provided on any feature or spatial attribute. Features can also havedrelationship to a BAUnit type feature.
This allows RRR to be described and associated to parties or group/parties. These can also be soufced.

The MG_Rarty is a non-spatial object. Individual parties are identified by the attribute values of|the party
features.
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Figure 2 — Marine georegulation application schema model
Figure 2 $hows the overall structure ‘of the marine georegulation application schema. The four fidentified
group sedtions correspond to the packages inherited from ISO 19152-1 with the feature strucfure from
[SO 19109 and ISO 19110 implementing the spatial unit identified in ISO 19152-1. In additionf the MG_
Governanice class has been included to augment the administrative group section.
8.2 Inherited core packages
The threepackages.from ISO 19152-1, Administrative, Party and Spatial Unit, are inherited by this Jocument.
The class¢s from ‘each of these packages are specialized in this document to add attributes. This means that
new classes need'to be defined, realizing the inherited classes. These new classes take on names peginning

with "MG|"Ao\distinguish them from the core classes. There is only one package in this documenr, so all of

the core dlements are inherited into this one UMI pnr‘](ngp

The S-100 standard[18] introduces an optional attribute called a Maritime Resource Name (MRN). Adding
this attribute to almost all classes in this document means that the whole structure is realized and all classes
need to be named as "MG_" type classes. In fact, this makes it simpler to distinguish what is defined in this
document and what is defined in the core model in ISO 19152-1.

8.3 MRN

For data management, there is sometimes a need for the global identification of some objects. The Maritime
Resource Name (MRN) is an optional identifier in the marine space that is a permanent global identifier. Use
of this identifier allows marine space management. The use of the MRN is required in conformance class 1 as
described in 4.3.
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This optional identifier is defined in S-100.[18] IHO provides guidance on the structure of the MRN as a
Globally Unique Identifier (GUID) based on the Uniform Resource Identifier (URI) as defined in the Internet
Engineering Task Force (IETF) recommendation, RFC 3986.[23] Users of this document (ISO 19152-3) can
define their own URI in accordance with their own needs, or can participate in the structure managed by IHO.
The type of URI used by IHO is a Uniform Resource Name (URN). A URN is a persistent, location-independent
identifier assigned within a defined namespace. The root of a URN is registered to an organization that is
responsible for the namespace. This URN root can be assigned to the country using marine georegulation
product specification based on this document, or it can make use of the URN established by the IHO as a
sub-branch of the URN root registered to the International Association of Marine Aids to Navigation and
Lighthouse Authorities (IALA).

8.4 Party section

8.4.1 Phrty section general

A party i considered as an object which can be be shared. That is, a party can be part oPsevera] different
RRRs. A group party, as defined in ISO 19152-1, is also a party that consists of several individugl parties.
The party member class provides an attribute on the composition attribute that formsa group out|of several
party members. This optional attribute allows parties to have different shares within a group.

The MG_Rarty class in this document is realized from LA_Party. MG_Party-is a simplification of|LA_Party
and its suptype LA_GroupParty, containing both within one class using arxattribute to distinguish|them.

The typeg of MG_Parties are described by the code lists MG_PartyTypé and MG_PartyGroupType. [[hese are
specializdd code lists for the marine georegulation (MG) domain{National systems may also extend these
code lists{within their own contexts.

Figure 3 $shows the party section structure. The party strueture defined for the MG domain inhgrits from
the structjure defined in ISO 19152-1 through a set of realization relationships.

VersionedObject VersionedObjgct
«featureType» L - --xE realize  ____ __ «FeatureType»
Party::LA_Party MG PartyGroup::MG_Party

A +parties | 2.* +group +parties
0.1 members 2
members ;

VersionedObject I
|

«featureType» realize .
Party::LA_PartyMember ~ ——— | «FeatureType»
MG PartyGroup::
+gro@p), ) 0..* MG_PartyMember

«featdreType»
Party::LA_GroupParty

Figure 5 — Party section showing inheritance

Figure 4 shows the MG_Party section with attributes.
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VersionedObject «CodeList»
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+ partyType: MG_PartyTypeList
+  partyGroupType: MG_GroupPartyTypeList [0..1] .
JIRN> : MG PartyGroup::
+ | gID: CharacterString [0..1] MG_GroupPartyTypeList
constraints
. . + other
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Eroup +parties

0.1 2.*
members
I
|
|

+

«FeatureType»
MG PartyGroup::MG_PartyMember

+ | partyShare: Fraction [0..1]

Figure 4 — Party section showing attributes

8.4.2 MG_Party

A party ig a single person or organization. A group party can be composed of other instances of MG_Party.
The PartyyMember class providesan-attribute on the composition attribute that forms a group out|of several
party members. This optional attribute allows parties to have different shares within a group. The types of
parties anjd group parties are.described by MG_PartyType and MG_PartyGroupType.

This clasq is realized from SO 19152-1 "LA_Party" and "LA_GroupParty". This class is a realizatiop because
it inherit§ from LA_Party, but it can make use of different code lists than LA_Party suited to tle marine
environmlent. It is~also a combination of both LA_Party and LA_GroupParty. LA_GroupParty |describes
any number of parties, forming together a distinct entity, with each party being independg¢nt. Since
LA_GroupPartyris a subtype of LA_Party, this is described as a single class, "MG_Party", that includes a
conditionpl-attribute "MG_partyGroupTypeList" that defines the type of a group party. This combined

1ot £aot
structuretassists HAPpremetatiohs

This class takes on the following attributes and relations.
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8.4.3 MG_Party attributes and relationships

8.4.3.1

pID

This attribute is the identifier of the party which allows reference to "Party" information objects using the
“0id” (Object ID) attribute type. The “Oid” comprises a unique character string and a namespace identifier
which is also a unique character string.

EXAMPLE

"Party-5" where "Party" is the namespace identifier,

that namespace.

8.4.3.2

exID

is a delimiter and "5" is the unique ID within

This optignal attribute is the identifier of the party in an external registration. The attribute type

“0id” (Ob

8.4.3.3

ect ID) attribute type.

partyName

This optignal attribute specifies the name of the party.

8.4.3.4

partyRole

This optignal attribute describes the role of the party or roles with which(the party is involved. Thq
type is a ¢haracter string to permit any role or roles.

8.4.3.5

This attri
MG doma

8.4.3.6

partyType

pute specifies the type of the party from the codelist MG_PartyType. This code list is uni
n.

partyGroupType

This optipnal attribute specifies the type of the party group from the code list MG_GroupParty]

code list i

A constra

8.4.3.7

The MRN
space ma

8.4.3.8

The optio

5 unique to the MG domain.

int indicates that the partyTypeGroup attribute is required when a party is a group.

<MRN>gID

is an optional identifier in the marine space that is a permanent global identifier, allowi}
hagement. The JHO provides guidance on the structure of the MRN as a GUID. See 8.3.

membersRelationship

hal cemposition relationship relates instances of the object MG_Party to other instances

form groyp parties. This relationship includes a relationship class, MG_PartyMember. Navigation

froma gr

8.4.3.9

s also the

attribute

fue to the

'ype. This

\g marine

pf itself to
|s defined

bup’to its components, and optionally from the components to a group.

Realization relationship to LA_Party

There is a realization relationship to the general class LA_Party from ISO 19152-1, and its subtype LA_

GroupPar

ty, to form MG_Party in the MG domain.

8.4.4 MG_PartyMember

The class MG_Party is a relationship class which provides an attribute on the relationship members. It

indicates

that a party member is a fraction of a group party.

This class takes on the following attribute and relations.
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8.4.5 MG_PartyMember attributes and relationships

8.4.5.1

partyShare

This attribute is the identifier of the party which allows reference to "Party" information objects using the
“0Oid” (Object ID) attribute type. The “Oid” comprises a unique character string and a namespace identifier
which is also a unique character string.

EXAMPLE

"Party-5" where "Party" is the namespace identifier,

that namespace.

This optional attribute represents the fractional share of a group that a party member represents.

is a delimiter and "5" is the unique ID within

8.4.5.2

There is
PartyMen

84.6 M

The code
domainb
a feature

Specific v
S-121.129]

84.7 M

The code
MG doma

be expandled to include all party types.

Realization relationship to LA_PartyMember

h realization relationship to the general class LA_PartyMember from ISO 1915241 to
hber in the MG domain.

G_PartyTypeList

ist MG_PartyTypeList describes categories of MG_GroupPartyType thatican be established
hsed on the type of agreement under which the group was formed."The code list can be reg

These are identified by the stereotype <MLB> for conformance class 1and listed in Anne

G_GroupPartyTypeList

ist MG_GroupPartyTypeList describes categories of MG_GroupPartyType that can be forr
n. The code list can be registered in a feature concept dictionary as listed values and as

concept dictionary as listed values and as such can be expanded-te include all party typed.

form MG_

inthe MG
istered in

hlues for this code list are defined for the maritime limits_and boundaries domain estalplished by

k B.

ned in the
such can

1is model.

Specific vplues for this code list are defined for-the maritime limits and boundaries domain estalplished by
S-121.[201[These are identified by the stereety:pe <MLB> for conformance class 1 and listed in Anngx B.
8.4.8 Special data types
8.4.8.1 [Special data types general
Figure 5 dhows the specialdata type classes Oid and Fraction that are used as data types within t}
«dataType» «dataType»
Generic.Conceptual Model::0id Generic Conceptual Model::Fractipn
+ | Jocalld: CharacterString + denominator: Integer
+ IIGIIICDPGLC. Chal Cl\.tCl Stl ills + ITUIIITCI atUl . IlltCsCl
Figure 5 — Special data types

8.4.8.2 0id

The data type Oid defines an object identifier that is structured as a local identifier and a name space. This

data type

This class

is taken directly from ISO 19152-1.

takes on the following attributes and relations.
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localld

This attribute comprises a character string that is unique within a namespace.

8.4.8.4

namespace

This attribute identifies the namespace in which the localld operates.

8.4.8.5

fraction

This attribute identifies a numeric datatype “fraction” that is not addressed in the primitive numeric types
defined in ISO 19103. Fraction is expressed as a denominator and a numerator. Fraction is LADM-specific.

NOTE
consistend
to be able
can hold ¢
would not

This clasg

8.4.8.6

There are other ISO/TC 211 documents that have also defined "fraction” as a data type, although
y. In the basic types defined in ISO 19103, fraction is defined as a decimal fraction. There is’a nee
fo define fractions that cannot be represented as decimal fractions, such as 1/3. For example, th
qual shares. The representation of 1/3 as a decimal fraction can potentially cause a roundoff
represent equality for all parties while still adding up to 100 %.

takes on the following attributes and relations.

denominator

there is no
d in LADM
Fee parties
error that

This is the denominator of a fraction expressed as an integer number. [nteger is a primitive nunmeric type

defined ir

8.4.8.7
This is th

8.5 Adi

851 A

ISO 19103.

numerator

e numerator of a fraction expressed as an integermirmber.
ministrative section

dministrative section general

The admi
correspo
class has
treaty do

The prindiple classes are MG-Rights, MG_Restrictions and MG_Responsibilities. These classes are|
of the aljstract collectionp class MG_RRR. A co-dependence relationship allows for relations
instances|of RRR.

The fund@mental unit-for administration is the BAUnit represented by the class MG_BAUnit. A B

take on
types of

that a BAnit can be associated with one or more others.

histrative section allows for the specification of RRR that can be associated to a BAUnit. Th
ds to the Administrative package inherited from ISO 19152-1. In addition, the MG_G

een included to allow for-the description of the context information from a proclamati
ument.

ultiple"\RRRs. An optional relationship is permitted between BAUnits that allows for
sociates, such as grouping so that several BAUnits can be part of a larger unit, or peer rqg

is section
vernance
bn, law or

subtypes
between

AUnit can
different
lations so

MG_BAUnit and MG_RRR uses different code lists and associations from the equivalent classes in ISO 19152-1.
A realization relationship is therefore required.

NOTE

If a subtyping relationship were used then the attributes and types would be inherited.

Figure 6 shows the general structure of the administrative section including the inheritance relationship
from ISO 19152-1 through a set of realization relationships.
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VersionedObject
«FeatureType»
MG_Administrative::MG_Governance
+governanceContext | 0.*
governance
+administrativeContext | 0.*
. . .
*unit1 0. VersionedObject VersionedObject | +unit1 0.
relationBAUnit «featureType» ~  hf---—-————- realize ________| «FeatureType» relationBAUnit
Administrative::LA_BAUnit MG_Administrative::MG_BAUnit - «
+uni2 0.* +unit2 0.
+unit| 1 +unit | 1
unitRrr unitRrr
+rrr|1..* +ITT | 1.*
+rrrl 0.% - - +dependance 0..*
i i VersionedObject
e VersionedObject | realize ) - ‘ )] .
TCIdUOITRNR <<featureType» ~ TeatureTy pe,aosStract ctoagpendance
ini ive:: ]
Administrative::LA_RRR MG_Administrative::MG_RRR .
+1112 0.% fdependant 0..
«featureType» «FeatureType»

Admirjistrative::LA_Right

Ad

«featureType»
Ininistrative::LA_Responsibility

Figure 7 s

«featureType»
Administrative::LA_Restriction

MG_Administrative::MG_Right

«FeatureType»
MG_Administrative::MG_Responsibility

«FeatureType»
MG_Administrative::MG_Restriction

Figure 6 — Administrative section showing/inheritance

hows the MG_Administrative section with attributes.
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. VersionedObject VersionedObject
+unit2 0.*
«FeatureType» «FeatureType»
MG_Administrative::MG_BAUnit MG_Administrative::MG_Governance
relationBAUnit + ulD: 0id +administrativeContext + govID: Oid
+ name: CharacterString [0..1] 0.% + referenceNumber: CharacterString
+ type: MG_BAUnitTypeList : + label: CharacterString [0..1]
::VersionedObject + name: CharacterString [0..1]
+unit1 0.* L . . 5 itle: i
+ beginLifespanVersion: DateTime [0..1] = realWorldTime +  governanceTitle: CharacterString
+ beginRealWorldLifespanVersion: DateTime [0..1] + governanceDescription: CharacterString
+ endLifespanVersion: DateTime [0..1] governance + releasabilityType: MG_Releasability TypeList
+ quality: QualityElement [0..%] + dateApproved: DateTime
+ source: CI_Responsibility [0.*] + dateConsidered: DateTime
+ endRealWorldLifespanVersion: DateTime [0..1] + datelntroduced: DateTime
«MRN» ::VersionedObject
+ gID: CharacterString 0.* |+ beginLifespanVersion: DateTime [0..1] = realWorldTime
- . Context + beginRealWorldLifespanVersion: DateTime [0..1]
constraints governanceLontext - opdLifespanVersion: DateTime [0..1]
Esum(RR‘R.s};ell)rs)fl pfr type if RRR.shjlreCh\eck) + quality: QualityElement [0..%]
o P PoCpaL- s T SOUTCE, CI_RESPOTNSIDHTY {07
- + endRealWorldLifespanVersion: DateTime [0..1
+unit 1
) «MRN»
unitRrr + gID: CharacterString [0..1]
+rrr 1%
+dependant 0.* VersionedObject
«FeatureType,abstract»
codependdnce MG_Administrative::MG_RRR «CodeList»
+ rID: 0id MG_Administrative::
+ description: CharacterString [0..1] MG_ReleasabilityTygeList
d d: 0.* . i
+dependance + share: Fractllon [0.1] + official
+ s.hareChelck. Boo_lean [0.1] + internal
+ timeSpec: DateTime [0..1] + controlled
::VersionedObject + other
+ beginLifespanVersion: DateTime [0..1] = realWorldTime
+ beginRealWorldLifespanVersion: DateTime [0..1]
+ endLifespanVersion: DateTime [0..1] «CodeList»
+ quality: QualityElement [0..%] MG_Administrative::
+ source: CI_Responsibility [0.*] MG_BAUnitTypeList
+ endRealWorldLifespanVersion: DateTime [0..1]
«FeatureType» «FeatureType» «FeatureType»
MG_Administrative::MG_Right MG_Administrative::MG_Responsibility MG_Administrative::MG_Restrictipn
+ type: CharacterString + typei CharacterString + partyRequired: Boolean [0..1]
«MRN» «MRN» +  type: CharacterString
+ gID: CharacterString [0..1] + ("gID: CharacterString [0..1] «MRN»
+  gID: CharacterString [0..1]
Figure 7 —‘Administrative section showing attributes
8.5.2 MG_BAUnit
A BAUnit|is an administrative entity consisting of zero or more spatial units against which on¢ or more
unique afjd homogenégus rights (e.g. state sovereign right or innocent passage right), responsipilities or
restrictiops are assoCiated to the whole entity, as included in a georegulation administration pystem. A
BAUnit administrative entity is an information object since it does not directly take on spatial attrfibutes.
8.5.3 MG_BAUnit attributes and relationships
8.5.3.1 ulD

This attribute is the identifier of the BAUnit which allows reference to "MG_BAUnit" information objects
using the "0Oid" attribute type. The “Oid” comprises a unique character string and a namespace identifier
which is also a unique character string.

8.5.3.2

name

This optional attribute specifies the name of the BAUnit.
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8.5.3.3 type

This attribute specifies the type of the BAUnit from the code list MG_BAUnitTypelList. This code list is unique
to the Marine georegulation domain.

8.5.3.4 <MRN>gID

The MRN is an optional identifier in the marine space that is a permanent global identifier, allowing marine
space management. The IHO provides guidance on the structure of the MRN as a GUID. See 8.3.

8.5.3.5 relationBaunit relationship

This optignal Telationship relates instances of the object MG_BA_UNIt to other instances of itsell, his allows
structurep such as a group of MG_BAUnits being combined to form a composite unit or relatipng between
MG_BAUTlits at the same level. Navigation is undefined.

8.5.3.6 [governance relationship

This is a rlelationship of governance information describing context information frein a proclamation, law or
treaty dogument to a set of administrative units represented by MG_BAUnits.

8.5.3.7 [|unitRrr relationship

Relationship of BAUnits represented by MG_BAUnits to one or more RRRs as represented by MG_RRR.

8.5.3.8 [constraints

The folloying two constraints can optionally apply, as indieated by the boolean flag shareCheck injinstances
of MG_RRR:

{no dverlap RRR.timeSpec per summed type}
{ sun](RRR.share)=1 per type if RRR.shareCheck}

8.5.4 MG_BAUnitTypelList

based on [the BAUnit described in"MG_BAUnit. This code list is unique to the MG domain. The codle list can

The codellist MG_BAUnitTypeList describes categories of type that can be established in the M:E domain
de other

be registdred in a feature conegept dictionary as listed values and as such can be expanded to inc
releasability types.

Specific vialues for this<ode list are defined for the marine limits and boundaries domain estaljlished by
S-121.[20]These are identified by the stereotype <MLB> for conformance class 1 and listed in Anngx B.

8.5.5 MG_RRR

The MG_RRBR class is an abstract collection class allowing for the definition of rights, restrjctions or
responsibitities oratt- A subclass of LA_RRR 15 a ‘Tight {or soctal tenure retationship), a Testriction”, or a
"responsibility”. This class and its subtypes are realized from LA_RRR as defined in ISO 19152-1. The RRR
objects are information objects that carry an object identifier "Oid". They can be referenced as objects from
the attributes associated with a feature object. This allows "right", "responsibility" and "restrictions" to
be re-used by several objects. That is, several objects can reference the same RRR objects. MG_RRR is an

information object since it does not directly take on spatial attributes.
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8.5.6 MG_RRR attributes and relationships

8.5.6.1

rID

This attribute is the identifier of the RRR (MG_RRR) collection class using the "0Oid" attribute type. The "0Oid"
comprises a unique character string and a namespace identifier which is also a unique character string.

8.5.6.2

description

This optional attribute provides a description regarding the RRR.

8.5.6.3

share

This optignal attribute specifies a share in an instance of a subclass of MG_RRR. This takes on'the

fraction.

8.5.6.4

shareCheck

This optidnal attribute specifies a boolean flag indicating whether the constraint is applicable. The ¢
applies to|the relation of MG_RRR elements to the MG_BAUnit. See 8.5.3.8.

8.5.6.5

This opti
attribute

8.5.6.6

The optio

timeSpec

bnal attribute specifies the operational use of a right with ‘respect to time using the
data type. This can be used to express a fishing season.or{other time sensitive rights.

co-dependence relationship

pal relationship describes a dependency relationship between a right, restriction or resg

and anotHer right, restriction or responsibility. For exa@mple, a right can require an associated resp
A right tollay an undersea cable can include a responsibility to maintain that cable and a respons
another (inspecified) party not to anchor or trawlin the vicinity.

8.5.7 MG_Right

The MG_Right class represents a "right" (or social tenure relationship). A right is an action, activif
of actiond that a system participant.can perform on an associated resource or using an associated
This clasg is a subtype of MG_RRR and is realized from LA_Right. The MG_Right object is an in
object thdt carries an object identifier "Oid". A "right" can be re-used by several feature objects. Thi
realized from ISO 19152-1-because it takes on a character string type rather than a code list as an

This is an

information object since it does not directly take on spatial attributes.

8.5.8 MG_Rightattributes and relationships

8.5.8.1

type

data type

onstraint

DateTime

onsibility
pnsibility.
ibility for

y or class
resource.
formation
s object is
attribute.

This attribute specifies the type of the right as a character string. Any type of right can be specified in
accordance with the class of feature and the associated legal instrument. For example, a sovereign right can
be established on an exclusive economic zone as defined under the UNCLOS.[27]

8.5.8.2

<MRN>gID

The MRN is an optional identifier in the marine space that is a permanent global identifier, allowing marine
space management. The [HO provides guidance on the structure of the MRN as a GUID. See 8.3.
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8.5.9 MG_Responsibility

The MG_Responsibility class represents a formal or informal obligation to do something. This class is a
subtype of MG_RRR and is realized from LA_Responsibility. The MG_Responsibility object is an information
object that carries an object identifier "0Oid". A "responsibility" can be re-used by several feature objects. This
object is derived from ISO 19152-1 using the UML realization relationship because it takes on a character
string type rather than a code list as an attribute. This is an information object since it does not directly take
on spatial attributes.

8.5.10 MG_Responsibility attributes and relationships

8.5.10.1 tvpe

This attriLute specifies the type of the responsibility as a character string. Any type of responsibility can
be specified in accordance with the class of feature and the associated legal instrument’)For example, a
responsilility can exist to maintain an undersea cable over which a party has an ownership-right.

8.5.10.2 [<MRN>gID

The MRN(is an optional identifier in the marine space that is a permanent global identifier, allowing marine
space mahagement. The IHO provides guidance on the structure of the MRNcasa GUID. See 8.3.

8.5.11 MG_Restriction

The MG_Restriction class represents a formal or informal obligation to refrain from doing spmething.
This clas§ is a subtype of MG_RRR and is realized from LA, Réstriction. The MG_Restriction ohject is an
informatipn object that carries an object identifier "Oid". A restriction" can be re-used by severpl feature
objects. Tlhis object is derived from ISO 19152-1 because\it'takes on a character string type rather than a
code list s an attribute. This is an information object since it does not directly take on spatial attrjibutes.

8.5.12 MG_Restriction attributes and relationships

8.5.12.1 [partyRequired

This optignal attribute specifies a boolean flag indicating whether a party is required for the regigtration of
the restriftion in the association to LA>Party.

8.5.12.2 [type

This attrjbute specifies the type of the restriction as a character string. Any type of restrictipn can be
specified [in accordance with the class of feature and the associated legal instrument. For ekample, a
restrictioh on navigatién can exist in certain waters.

8.5.12.3 [<MRN>gID

The MRN|is”an optional identifier in the marine space that is a permanent global identifier, allpwing for
marine space management. The IHO provides guidance on the structure of the MRN as a GUID. See 8.3.

8.5.13 MG_Governance

The MG_Governance class represents a description of the context information from a proclamation, law
or treaty document. Governance information defines title, reference number, date and other associated
information linked to the particular proclamation, law and treaty documents to support the provision of
specific description or interpretation that is applicable to the selected set of features. The MG_Governance
object is an information object that carries an object since it does not directly take on spatial attributes.
The MG_Governance class contains an explicit description of the information, which is different from the
reference to external information contained in a source reference.
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8.5.14 MG_Governance attributes and relationships

8.5.14.1

goviD

This attribute is the identifier of the MG_Governance class using the “0Oid” (Object ID) attribute type. The
“0Oid” comprises a unique character string and a namespace identifier which is also a unique character string.

8.5.14.2

referenceNumber

This attribute describes the reference number of the governance reference as a character string.

8.5.14.3

label

This optic
8.5.14.4
This optic

8.5.14.5

This attri

8.5.14.6

This attri

8.5.14.7

nal attribute provides a short textual identifier of the governance object as a charactér

name

nal attribute provides the name of the governance object as a character string.

governanceTitle

bute provides the title of the governance object as a character string.

governanceDescription

bute provides supporting information describing the governance statement as a characte

releasabilityType

This attribute is used to differentiate between releasability status for governance information

code list ]

8.5.14.8

1G_ReleasabilityTypelList.

dateApproved

This attrjbute provides the date at which the statement or document was approved by the ap

governing

8.5.14.9

body using the DateTime dttribute data type.

dateConsidered

This attripute provides the,date at which the statement or document was considered by the ap

governing

8.5.14.10

body using thie DateTime attribute data type.

dateIntroduced

tring.

r string.

using the

propriate

propriate

DateTime

This attriﬁute provides the date at which the statement or document was introduced using the

attribute

ata type.

8.5.14.11

<MRN>gID

The MRN is an optional identifier in the marine space that is a permanent global identifier, allowing marine
space management. The IHO provides guidance on the structure of the MRN as a GUID. See 8.3.

8.6 Party to administrative section

The party and administrative sections are related through two relationships, the primary being the rrrParty
relationship where a party is associated with a right, restriction or responsibility, and the other being the
baunitAsParty relationship where an administrative unit can act as a party. This is shown in Figure 8.
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Party Administrative
VersionedObject T " VersionedObject
+uni
«FeatureType» «FeatureType»

MG PartyGroup::MG_Party  |0-"  baunitAsParty 0.* | MG_Administrative::MG_BAUnit

+party | 0.1 +unit| 1

unitRrr

appp L2
rrrParty +IIT VersionedObjedt

0% «FeatureType,abstracts

MG_Administrative::MG_RRR|

8.7 Party to administrative relationships

8.7.1 rirParty relationship

This is th¢ relationship from MG_Party to an associated RRR in which the party participates.

8.7.2 bpunitAsParty relationship

A BAUnit fan in some situations act as a party.\For example, a maritime marine zone can have cert
associatefl with it under the UNCLOS.[2ZL-The zone can act as the party with respect to that coj

assigned RRRs.
8.8 Spgtial unit section

8.8.1 General

The spatjal unit section yrelates administrative information (and any associated party infor
features yhich can earry spatial and thematic attributes. The ISO 19109 general feature model establishes
the featurle as the €ore element of geographic information. All geographic information described in [the entire
[SO/TC 211 suité&of documents is feature-oriented. The general feature model defined in ISO 19109 indicates
that a feafur€ has properties which can be spatial, thematic or operational. In some parts of this locument
there is dnly)one feature type involved, such as a real property. Many different types of features can be

Figure 8 — Party to administrative relationship

involved in the marine space and these can be of spatial type Iocation, [imit or boundary, zone, or space
represented by the geometric primitives, point, curve, surface, or volume. The definition of the concept
underlying each feature type, such as a marine boundary, is defined using a feature catalogue in accordance
with ISO 19110. For example, a "territorial sea" is a feature of spatial type zone using surface geometry. The
definition of a "territorial sea" is specified in the UNCLOSI2Zl and recorded in a feature catalogue maintained
by the IHO in its geospatial registry. Other feature definitions for other feature types can be recorded in
different feature catalogues and possibly recorded in different registries. All of the attributes, coded lists
and code list values that can be associated to this feature type are also recorded in the feature catalogue.

The register holding the feature catalogue elements is conformant with ISO 19135-1.
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This document aligns with the general feature model and defines features as entities with spatial and
thematic attributes. Although operations can be defined for features, this capability is not required here and
any application schema that implements this document can extend the structure and add operations.

The administrative and party elements are termed information objects. In effect the administrative, party
and source sections behave as indirect shared attributes by reference to the primary features defined in the
feature/attribute spatial unit section. Information objects can have thematic attributes or properties. RRR
and parties are administrative objects and are information objects that have no geographic spatial position.

Legal or official information can come from many sources. Often the binding legal agreements are historical
and are defined in older coordinate reference systems (CRSs), or they can be defined in legal text. One

coordinate is numeric on a historical CRS and the other is textual. It is necessary to be able to express this
type of information using the standard

Geographlic information used in a geographic information system (GIS) is required to make use-0fa ¢onsistent
CRS and have all of the geometry specified numerically. This can be done, but the resultant information
would nepd to have been transformed from its original legal source. Both the source”and transformed
informatipn needs to be supported by the standard.

The marife space application schema inherits the structures defined in ISO 191521 allowing a dgscription
of a spatifl attribute textually called “location by text” and the description of-a position in a CRY different
from that{used to describe other positions. For example, a limit can be described as an extension of a line, or
a projectipn in a given direction. For a GIS to be able to calculate geometrigs,'it is necessary for all
attributeg to be in the same CRS. However, the reference system in a judgment, treaty or law can bg historic,
derivativ¢ (such as calculation from an ambulatory baseline) qualitative or referential, without ain absolute
and fixed|transformation to current global spatial systems.

The spatigl unit section for the marine space is different from that used in other parts of the ISO 19152 series.
It is in ful| alignment with the general feature model defineddn ISO 19109, and the spatial schema flefined in
[SO 19107 and in the ISO 19136 series. It is also in full alignment with the spatial schema defined in S-100.
(18] S-100|defines the Universal Hydrographic Model. Fhis is derived directly from many of the 130/TC 211
suite of sfandards, in particular the geometry, featuire model, quality, metadata, coverage, portirayal and
encoding|specified across many of the ISO/TC(211 documents. Compatibility with S-100 is jmportant
because the IHO standards are widely used in_the marine space, especially for standards supp¢rting the
UN conveptions on the Law of the Sea (UNCL0S)[27] and the Safety of Life at Sea (SOLAS).[28] In particular,
alignment with S-121[29] on maritime limits and boundaries is important. However, S-100 makefs use of a
subset of|the capabilities allowed in ISO°-19107. In particular the geometric types are restricted to point,
multi-poipt (only for soundings), coverage (only for bathymetry and currents), curve (defined gs a set of
vertices and circular arc), surfac€ afnd volume in 2 1/2 dimensions. That is, a volume is defined aga surface
with a vertical extent specified using an attribute. These limitations on the available geometric primitives
permit a planar graph topoldgical constraint to be applied. This document accepts the S-100 constfaints and
is therefofe compatible with both ISO 19107 and S-100. It is simple to convert to and from the expjression of
survey geometry described in other parts of this document, but they are not identical structures.

The M(@G_FeaturéUnit has two components, the MG_SpatialAttributeType and _
AdditionglSpatialinformationType. The MG_FeatureUnit can take on attributes in the same manper as any
other feature{defined in accordance with the general feature model of ISO 19109. In addition, the spatial
attributeg €an be of two types. The MG_SpatialAttributeType allows conventional geometric qttributes,
while MG_AdditionalSpatiallnformationType allows for additional spatial attributes such as location by text
or positions in other (historical) CRSs.

Figure 9 shows the feature/attribute spatial unit structure with inheritance.
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relationSu suHierarchy
+sul 0.* +su2 0..1
VersionedObject | +sul
*
«featureType» 0.
+su2 Spatial Unit::LA_SpatialUnit
0.* ~F

realize

featureToFeatureRelation

+parent 0..*

VersionedObject

«FeatureType,abstract»
MG_SpatialUnit::MG_FeatureUnit

+child 0.*

0.*¥ \ +fu +fu

spatial

{multiplicity constraint, type constraint}

0"*

additionallnfo

A

X

Figure 10

featureToF]

P -
TSpatrarCiraracter Istres

FaadrtomatSpatiarCiraracterstics

\un

VersionedObject

«SpatialAttribute,abstract»
MG _SpatialUnit::MG_SpatialAttribute

Versioned

«ThematicAttribute,abstracét»
MG_SpatialUnit::MG_AdditionalSpatiallnformd

Object

ftion

atureRelation

+child
0.%

shows the spatial unit section with attributes and constraints.

VersionedObject

«ThematicAttribute,abstract»
MG_SpatialUnit::MG_AdditionalSpatiatinfoxrmation

+ silD: Oid

Figure 9 — Feature/attribute spatial unit section

VersionedObject + locationByText: CharacterString [Oud] - -
4 + referenceSystem: CRS [0..1] VerpionedObject
+parent MG ;(Fe:_tl;l{JeT{Rle\;lzg)s;rait» Unit ::VersionedObject «SpatialAttribute,abstract»
0.* -opatia’mit:: Va4 Feature” ni + beginLifespanVersion: DateTime [0.1] = realWorldTime MG_SpatialUnit::MG_SpatialAttrijute
+ fulp: Oid + beginRealWorldLifespanVetsion: DateTime [0..1] + salD: 0id
+ name: CharacterString [0..1] + endLifespanVersion:\PafeTime [0..1] .
. B . ¥ + geometry: Geometry
+ labpl: CharacterString [0..1] +additionalSpatialCharacteristics [ + quality: QualityElentent [0..%] VersionedObject
+ colftext: CharacterString [0..1] + source: CL ibility [0.*] versionedtbjec . . 1 .
+ relpasabilityType: MG_Rel ityTypeList [0.1] “fu  additionalinfo 0.% |+ endRealWerldLifespanVersion: DateTime [0..1] + beginLifespanVersion: DateTime [0..1] = replWorldTime
; B + beginRealWorldLifespanVersion: DateTimg [0..1]
::VersfonedObject 0.* «MRN» : . .
- . . . . + endLifespanVersion: DateTime [0..1]
+ beginLifespanVersion: DateTime [0..1] = realWorldTime + glD:CharacterString [0..1] + quality: QualityElement [0.%]
+ beginRealWorldLifespanVersion: DateTime [0..1] 3 . s AU
LifespanVersion: DateTi 0.1 constraints + source: CI_Responsibility [0.]
+ enflifespanversion: Date ime [0.1] {Correspondence} + endRealWorldLifespanVersion: DateTime [p..1]
+ qudlity: QualityElement [0..%]
+ sofrce: CI_Responsibility [0.*] «MRN» )
+ enqRealWorldLifespanVersion: DateTime [0..1] A + glD: CharacterString [0.1]
«MRN» O- spatial 1.* constraints
+ glIf: CharacterString [0..1] +fu P +spatialCharacteristics | {corespondence}
{multiplicityjconstraint, type constraint} {geometric compatibility}
{multiflicity constraint : multiplicity constraint - Only one S}‘)atial Attribute {correspondence constraint : correspondence constraint - {geometric compatibility constraint : geometric compatibilify constraint
Type vgrsion may be associated with one FeatureUnit instanee aboné time.} There is a 1:1 correspondence between instances of the - Geometric types are restricted to point, multi-point (only for
MG_SpatialAttribute and the corresponding instances of soundings), coverage (only for bathymetry and currents), cgrve
{type cpnstraint - All Spatial Attribute Types associatedswith a FeatureUnit the MG_AdditionalSpatiallnformation carrying additional (defined as a set of vertices and circular arc), surface and vdlume in
shall b of the same geometric type point, curve or surface; } information.} 2 % dimensions in order to ensure alignment with IHO S-1(0.}
Figured0-— Feature/attribute spatial unit section showing attributes
8.8.2 MG_FeatureUnit
A feature|unit\is an object that represents an abstraction of a real world phenomenon. Each type pf feature

unit has 4

definition that is described in a feature r‘af:\]ngnp, and takes on cpqh’q] and thematic d

ttributes.

A feature unit is derived from ISO 19101-1 and the general feature model of ISO 19109 and the S-100[18]
general feature model and takes on spatial attributes through a relation to the class MG_SpatialAttribute.
MG_FeatureUnit is an abstract class. It is implemented through its subtypes "Location”, "Limit", "Zone",

"Space”.

8.8.3 MG_FeatureUnit attributes and relationships

8.8.3.1

fulD

This attribute is the identifier of the feature unit using the "0Oid" attribute. The "Oid" comprises a unique
character string and a namespace identifier which is also a unique character string.
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name

This optional attribute specifies the name of the feature unit.

8.8.3.3

label

This optional attribute provides a short textual identifier of the feature unit as a character string.

8.8.3.4

context

This optional attribute describes the administrative context of the feature object as a character string.

8.8.3.5

This attrit)ute is optionally used to differentiate between releasability status for particularfeaty

the code |

8.8.3.6

The MRN
space ma
It parallel
supportin

8.8.3.7

The optio
instances
form a co

8.8.4 MG_SpatialAttribute

This abstiract spatial attribute class is a linkage to the spatial subtypes "Point", "Curve",

"Volume"
types ava
testable i

8.8.5 MG_SpatialAttribute attributes and relationships

8.8.5.1

This attripute is the identifier is the identifier of the MG_Spatial Attribute class using the "0id"

The "0id’
string. It
Surface a

8.8.5.2

releasabilityType

st MG_ReleasabilityTypeList.

<MRN>gID

is an optional identifier in the marine space that is a permanent glopal identifier, allowi}

s all of the other IDs that each have their own namespaces. This 4D*c¢an be whatever the G
g the data requires. The IHO provides guidance on the structure of the MRN as a GUID. S

featureToFeatureRelation relationship

hal featureToFeatureRelation relationship relates instances of the object MG_FeatureUn
of itself. This allows structures such as a hierarghi¢al group of MG_FeatureUnits to be co
mposite unit. Navigation is undefined.

non

Sur
It is implemented through its subtypes. This class supports a deliberate subset of the
jlable in ISO 19107 in order to be'compatible with S-100.[18] This allows for simpler and m
mplementations.

salD

comprises‘a unique character string and a namespace identifier which is also a unique
s an abstract group ID that is further resolved into individual IDs for MG_Point, MG-C

non non

nd MG7Volume corresponding to "Location”, "Limit", "Zone" and "Volume".

res using

1g marine

hagement. This attribute provides a global unique identifier to be used’at the implementation level.

[S system
pe 8.3.

t to other
mbined to

face”, and
geometry
ore easily

attribute.
character
lirve, MG-

geometry

This spatial attribute identifies the geometric primitive, as defined in ISO 19107. Only the geometric
primitives point, curve, arcByCentrePoint and circleByCentrePoint, and surface are used. Volume is
constructed out of the surface with a vertical extent attribute. This attribute makes a generic reference to
GM_Object from ISO 19107. If building a profile of the model presented in this document (ISO 19152-3) then
any geometry allowed in ISO 19107 can be used as a subtype to this abstract class. However, alignment with
S-100[18] will only be maintained by alignment with the geometric compatibility constraint. This attribute
can be overwritten by a particular type of spatial primitive in a subtype.
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8.8.5.3 <MRN>gID

The MRN is an optional identifier in the marine space that is a permanent global identifier, allowing marine
space management. This attribute provides a global unique identifier to be used at the implementation level.
It parallels all of the other IDs that each have their own namespaces. This ID can be whatever the GIS system
supporting the data requires. The IHO provides guidance on the structure of the MRN as a GUID. See 8.3.

8.8.5.4 geometric compatibility constraint

Geometric types are restricted to point, multi-point (only for soundings), coverage (only for bathymetry and
currents), curve (defined as a set of vertices and circular arc), surface and volume in 2 1/2 dimensions in
order to ensure alignment with S-100.[18]

8.8.5.5 [correspondence constraint

There is 4 1:1 correspondence between instances of MG_SpatialAttribute and the correspondinglinstances
of the MG[ AdditionalSpatiallnformation carrying additional information.

8.8.5.6 [spatial relationship

The spatigl relationship is an aggregation relationship of a feature unit as represented by MG_FeatyureUnit to
one or mare spatial attributes described by MG_Spatial Attribute, that define its location and geomefgric shape.

8.8.5.7 [multiplicity constraint

The multiplicity constraint is applicable on the spatial relationship. Only one spatial attribute type version
can be asgociated with one FeatureUnit instance at one time.

8.8.5.8 [type constraint

The type| constraint applies on the spatial relationship. All spatial attribute types associatgd with a
FeatureUnit are of the same geometric type pointj-curve or surface.

8.8.6 MG_AdditionalSpatiallnformation

This abstfact class provides additionalispatial information. It allows for spatial attributes such as|'Location
by Text" that do not participate in(the geometry of the geographic information system (or GIS ¢latabase).
This supgorts "S100_GF_ThematicAttributeType". This allows for the description of the attribute |'Location
by Text" ¢r a position or bothlin a unique CRS, i.e. additional locations in other historical CRSs pr textual
descriptigns can be used. Forexample, a historical CRS can be defined in the text of a treaty (and is|therefore
the "legal[' text), even theugh it would need to be translated to a different coordinate reference sygtem to be
used witH other data.

8.8.7 MG_AdditionalSpatiallnformation attributes and relationships

8.8.7.1 [sUID

This attribute is the identifier of the MG_AdditionalSpatiallnformation class using the "Oid" attribute. The
"0id" comprises a unique character string and a namespace identifier which is also a unique character
string. It is an abstract group ID that is further resolved into individual IDs for MG_PointAttributes, MG_

CurveAttributes, MG_SurfaceAttributes and MG_VolumeAttributes corresponding to "Location"”, "Limit",
"Zone" and "Volume".

8.8.7.2 locationByText

The attribute locationByText allows a spatial attribute to be a textual description. This allows "Location”,

"Limit", "Zone" and "Space" that are not fully described geometrically to be included.

© IS0 2024 - All rights reserved
26


https://standardsiso.com/api/?name=7d08f652c6380b8e16a7d3eae35797c8

8.8.7.3

ISO 19152-3:2024(en)

referenceSystem

The attribute "ReferenceSystem" allows a CoordinateReferencingSystem (CRS) to optionally be specified at
the "spatial AttributeTypeList" level. In many other geographic information products, the CRS is only defined
at the metadata level and applies for the whole data set. However, within the context of this document it
is necessary to define it right down to the specific instances of geometry, since points and lines can come
from different sources such as different treaties that can use different a CRS. The conceptual schema for the
description of referencing by coordinates is described in ISO 19111.

8.8.7.4

<MRN>gID

The MRN is an optlonal 1dent1f1er in the marine space thatis a permanent global 1dent1f1er allowmg marine

space mafra

It parallel
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correspondence constraint

1:1 correspondence between instances of MG_AdcditionalSpatial Attribtte and the corre
of the MG_AdditionalSpatiallnformation carrying additional information.
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by Text" or a position or both in a unique CRS, that:does not participate directly in t
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The multiplicity constraint applies on the additionalliifo relationship. Only one spatial attribute type version
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FeatureU

Figure 11
MG_Spati

ociated with one FeatureUnit instance.ab one time.

type constraint

constraint applies on the additionallnfo relationship. All spatial attribute types associat
hit are of the same geomefric type point, curve or surface.

shows the feature/attribute spatial unit elements that instantiate the abstract MG_Fe
hlAttribute and MG-AdditionalSpatiallnformation classes.

ed with a

itureUnit,
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+child 0..*
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. additionallnfo
+parent VersionedObject 0.*+fu +additionalSpatialCharacteristics VersionedObject
0.* «FeatureType,... . VersionedObject 0.x «ThematicAttribute,abstract»
MG_SpatialUnit:: +fu 0.. spatial  1.* SoatialAttribut MG _SpatialUnit::
. «SpatialAttribute,... .. . .
MG_FeatureUnit +spatialCharacteristics MG_SpatialUnit» MG_AdditionalSpatiallnformation
Z_ {multiplicity.constraint, MG _SpatialAttribute Z_
type constralr;té1 o Z_ +poirlt
«FeatureTy... - m L. «SpatialAttribute»
i it spatialPoint i .
l\/{;_gp;tlall.lmt. MG_SI();atla.lUnlt.. «ThematicAttribute»
‘MG_Location | ¢ « MG_Point MG_SpatialUnit::
+location 2.* \ ur. MG PointAttributes
{ordered} additionalPointInfo
points 1.* +pntAtt
imi * +curve
+limit | 0.. u 0.% g
«FeatureTy... ; i
MG Sonti “31’ " spatialCurve N «SpatlalA.ttrlbu:ce»
_SpatialUnit: MG_SpatialUnit:: T icAttrib
:MG_Limit fa O MG Curve «Thematic tltl“l lite»
- - MG_SpatialUnjt::
+limit | 0.* 0.* | +limit U Ar MG_Curve_Attribhutes
plus (exterior bound)| minus (ir}llt(zellz;)r bound : additionalCurvelnfo 1% +curAtt
+zone | 0.* 0.* | +zone +surface
+fu 0.* 1.*
«FeatureTy.. € «SpatialAttribate»
i it: spatialSurface
MG_SpatialUnit P MG._SpatialUnit:: —
:MG_Zone MG S «ThematicAttribute»
- < ——— urface .
zone | 0. +fu 0% p. MG_SpatnalUn;:::
verticalExtent additionalSurfaeelnfo MG _Surface_Attributes
N 1L¥ surAtt
+space | 0..1
«FeatureTy... Hu 0. +volumed* - -
MG_SpatialUnit: spatialVolume «SpatlalA.ttrlbu.te»
:MG_Space K —— M(;/—lsﬁpétll""mmt" «ThematicAttribute»
+u o_* -volume MG_SpatialUnjt::
additionalVolumelnfo [| MG_Volume_Attributes
1.* +volAtt
Figure 11 — Feature/attribute spatial unit elements
Figure 12[shows the MG_Location-spatial unit class with its components.
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MG_FeatureUnit MG_SpatialAttribute MG_AdditionalSpatiallnformation
«FeatureType» «SpatialAttribute» «ThematicAttribute»
MG_SpatialUnit::MG_Location MG_SpatialUnit::MG_Point MG_SpatialUnit::MG_PointAttributes
+ locationObjectType: MG_LocationtTypeList +  geometry: Geometry = Point +  originalLocation: locationReference [0..1]
+ interpolationRole: MG_InterpolationTypeList [0..1] :MG_SpatialAttribute + officialLocation: locationReference [0.1]
+  pointType: MG_PointTypeList [0..1] spatialPoint +  salD: Oid + commonLocation: locationReference [0..1]
::MG_FeatureUnit K +  geometry: Geometry +  otherLocation: locationReference [0.*]
+  fulD: Oid +f3 +p01*nt ::VersionedObject ::MG_AdditionalSpatiallnformation
: 0. 1. R .
+  name: CharacterString [0..1] +  beginLifespanVersion: DateTime [0..1] = realWorldTime +  silD: Oid
+  label: CharacterString [0..1] +  beginRealWorldLifespanVersion: DateTime [0..1] +  locationByText: CharacterString [0..1]
+  context: CharacterString [0..1] + endLifespanVersion: DateTime [0..1] +  referenceSystem: CRS [0..1]
+ el lityType: MG_ lityTypeList [0..1] +  quality: QualityElement [0..¥] ::VersionedObject
::VersionedObject +  source: CI_Responsibility [0.%] +  beginLifespanVersion: DateTime [0..1] = realWorldTime
+  beginLifespanVersion: DateTime [0..1] = realWorldTime f + endRealWorldLifespanVersion: DateTime [0..1] +  beginRealWorldLifespanVersion: DateTime [0..1]
+  beginRealWorldLifespanVersion: DateTime [0..1] g ! «MRN>» +  endLifespanVersion: DateTime [0..1]
+ endlljlfespanl\./ersinn. Date’l‘x*me [0..1] =MG_SpatialAttribute +  quality: QuahtyEIerff.;\.t [0.. ]*
+ quality: QualityEl erTle‘n.t [0.4] +  gID: CharacterString [0.1] +  source: CI,Resp»o»nsl ility [0 1 )
+  source: CI_Responsibility [0.*] +  endRealWorldLifespanVersion: DateTime [0..1]
+ endRealWorldLifespanVersion: DateTime [0..1] «MRN»
«MRN» additionalPointInfo M Addisianal
::MG_FeatufeUnit +pntAtt 1.* |+  gID: CharacterString [0..1]
+  gID: ChfracterString [0..1]
odeList» «CodeList» «CodeList» «datatype»
MG_§patialUnit:: MG_SpatialUnit:: MG_SpatialUnit:: MG_SpatialUnit::
MG_LodationtTypeList MG_PointTypeList MG_InterpolationTypeList locationReference
+ locatio +  defined +  deflection +  referenceSystem: CRS [0..1}
+  computed +  densification +  textualPosition: CharacterStrifig
Figure 12 — Location spatial geometry
8.8.8 MG_Location
A feature|unit that takes on point spatial geometry.
8.8.9 MG_Location attributes and relationships
8.8.9.1 [locationObjectType

This attripute identifies which feature unit lodation object type this object refers to, based on th{

MG_Locat
or a point
list can beg
all aspect

8.8.9.2

included to densify a line to ensure the geometry of a feature is correctly represented,
registered in a feature concept'dictionary as listed values and as such can be expanded
5 of the legal context.

interpolationRole

This attribute defines theZrole of a point in the structure of a "Straight" line or curve. The cod¢

Interpola
marine s

ce georegulation environment, especially maritime limits and boundaries. The code 1

a
registereIL in a feature concept dictionary as listed values and as such can be expanded to include 3

of the leg:

8.8.9.3

| context.

e code list

ionTypeList. This allows a description of whether a particular point is a turning point along a line

The code
Lo include

b list MG_

ionTypeListplays the same role as the code list LA_InterpolationType but is modified fo suit the

ist can be
1l aspects

naintTuno

pPomIIcTry pc

This attribute defines how the point was created. The code list MG_PointTypeList plays the same role as
the code list LA_PointType but is modified to suit the marine space georegulation environment, especially
marine limits and boundaries. The code list can be registered in a feature concept dictionary as listed values
and as such can be expanded to include all aspects of the legal context.

8.8.9.4

spatialPoint relationship

This is the aggregation relationship of a feature unit as represented by MG_FeatureUnit to one or more
spatial attributes that define the location of a point. The relationship only supports the geometry type

"Point".
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8.8.9.5 additionalPointInfo relationship

This is the aggregation relationship of a location feature unit as represented by MG_Location to additional
thematic information related to location/point spatial geometry. This allows for the description of the
attribute "Location by Text" or a position (point/location) or both in a unique CRS that does not participate
directly in the spatial geometry.

8.8.10 MG_Point

This component describes a spatial attribute that takes on point spatial geometry. It provides point spatial
geometry for a feature unit in a consistent CRS. MG_Point spatial attributes have a consistent geometric
description and CRS and can participate in a geometric complex. This component can be processed in a GIS.

8.8.11 MG_Point attributes and relationships

8.8.11.1 [geometry

This spatjal attribute identifies the geometric primitive to be GM_Point. This spatial‘attribute oyerwrites
the attriute geometry in the abstract class MG_SpatialAttribute with the value’"GM_Point", identifying
point geomnetry as defined in ISO 19107 Spatial Schema.

NOTE The class GM_Point is simply called "Point" in the latest edition of ISO~T9107, but S-100[18] is ¢ompatible
with both the newest and the older versions of ISO 19107, so the prefix GM is retained. This is also true fof the other
primitive geometry classes defined in ISO 19107 where the prefix GM is retaified.

8.8.12 MG_PointAttributes

This conmjponent describes additional spatial information/that augments point spatial geomletry. The
additional information can use a different CRS or it cancbe a textual description. Therefore, itf does not
necessarily have a consistent geometric description apd'it can be unsuitable for participation in a geometric
complex qr for being processed geometrically in a GIS'system without transformation.

8.8.13 MG_PointAttributes attributes and relationships

8.8.13.1 |originalLocation

This optignal attribute defines the teference location of a point when it was first established. This jncludes a
descriptign of the point as a textual'string, so that the exact representation of the point can be maiptained in
terms of degrees and decimal degrees, or degrees, minutes and seconds, or other descriptions. In the case of
the original location, this can-be a description of meets and bounds or whatever is included in thq treaty or
other original document~A-CRS should be included where available. Often a CRS is not available fqr original
locations derived fromi 50me treaties and instruments.

8.8.13.2 |officialLocation

This attribute describes the official reference of the point. This is the legal description of the point in a
textual foks he-exactrepresentation-ofthe-pointean-bemaintainedinterms-ofdesreesand decimal
degrees, or degrees, minutes and seconds, or other descriptions. A reference system (CRS) is optional but
should be included where available. A CRS is logically required to be described somewhere for all geographic
location information, but in some circumstances it is only included in the base legal text and therefore can

only be included by reference through a source object.

8.8.13.3 commonLocation

This optional attribute describes the common reference location of a point in a datum that is defaulted to the
other points in the dataset.
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otherLocation

This optional attribute defines any other point reference location. There can be several other locations in
different reference systems.

8.8.14 locationReference dataType

This data type describes a point location. A point location is described as a string of text, even if it is numeric
data, in exactly the same way that it is described in the source legal document. A reference system can be
associated, although it is not necessarily available and can need to be inferred from the source document.

8.8.15 MG_PointAttributes attributes

8.8.15.1

The attri

referenceSystem

bute "referenceSystem" allows a CoordinateReferencingSystem (CRS) to optiohally be

specified

at the "M|G_AdditionalSpatiallnformation" level. In many other geospatial data products, the CRS is only

defined a
to define
sources s

EXAMPLE

8.8.15.2

This attri

in the source legal document.

8.8.16 M

The code
related tq
of locatio

registeredl in a feature concept dictionary aslisted values and as such can be expanded to include g

of the leg:

Specific v
S-121.120]

This code

— locat

8.8.17 M

The code
the same

' the metadata level and applies for the whole data set. However, in this decument it is
t down to the specific instances of geometry, since treaty points and lines-can come fronj
ich as different treaties that can use a different CRS.

The UN DOALOSI2] requests the use of the WGS84 CRS for deposit.

textualPosition

pbute defines a point coordinate value in a textual format;in exactly the same way thatitis

G_LocationTypeList

ist MG_LocationTypeList describes categories of "LocationType" that have a common chay
h types given in this code list the geheric "location” type can be used. This code list cz

11 context. National systems can ‘also extend this code list within their own contexts.

These are identified by the'stereotype <MLB> for conformance class 1 and listed in Anng
list takes on the following value:

jon — a genericgeographic position represented by a point.

G_PointTypelList

list MG-PointTypeList describes how the point was created. The code list MG_PointTyp¢

hecessary
different

described

acteristic

the legal and administrative aspects_of the marine environment. To extend beyond the list

n also be
1l aspects

hlues for this code list are-defined for the maritime limits and boundaries domain estalplished by

x B.

List plays

role as the code list LA_PointType but is modified to suit the marine georegulation env|

jronment,

especially
contexts.

This code

ades. 1. ade. 1 a | H ANlades 1 4= 1 4= A R | L L
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list takes on the following values:

— defined — alocation that is derived from a legislative document or other definitive sources;

heir own

— computed — a location that is computed in accordance with the definition described in the source
through proper geodetic calculations. For example, the intersection of two arcs over an ellipsoidal
surface. A point can be established to support construction computations.
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The code list MG_InterpolationTypeList describes how a point is used in a line or curve structure. The code
list MG_InterpolationTypeList plays the same role as the code list LA_InterpolationType but is modified
to suit the marine space georegulation environment, especially maritime limits and boundaries. National
systems can also extend this code list within their own contexts.

This code list takes on the following values:

— deflection — a turning point along a line;

— densification — a location that densifies a line to ensure the geometry of a feature is correctly

represented

8.8.19 MG_Limit Spatial Unit Class

Figure 13

MG_FeatureUnit

«FeatureType»
MG_SpatialUnit::MG_Location

shows the MG_Limit spatial unit class with its components.

MG_SpatialAttribute

«SpatialAttribute»
MG_SpatialUnit::MG_Curve

+ geometry: Geometry = Orientable

MG_AdditionalSpatial

«ThematicAttribute»
MG_SpatialUnit::MG_Curve_Attribut

PS

iformation

+location 2.* ::MG_SpatialAttribute
{ordered} + salD: Oid
points + geometry: Geometry
::VersionedObject
limit | 0. + beginLifespanVersion: DateTime [0..1] = realWorldTime
z + beginRealWorldLifespanVersion: DateTime [0..1]
MG_FeatureUnit + endLifespanVersion: DateTime [0..1]
«FeatureType» + quality: QualityElement [0..*]
MG_SpatialUnit::MG_Limit + source: CI_Responsibility [0.*]
— — - spatialCurve | + endRealWorldLifespanVersion: DateTimg\0..1]
+ limitObjdctType: MG_LimitTypeList «MRN»
+ arcGeomptryType: MG_ArcGeometryTypeList [0..1] +fy  teurve MG Spatial ;
::MG_FeatuffeUnit 0.% 1.x [=MG.Spatia Atmbut_e
+ fulD: Oid - + gID: CharacterString [0..1]
+ name: CHaracterString [0..1] constraints
+ label: ChpracterString [0..1] {curveType}
+ context: LharacterString [0..1]
+ releasabjlityType: MG_ReleasabilityTypeList [0..1]
::Versioned@bject
+ beginLifespanVersion: DateTime [0..1] = realWorldTime
+ beginRedlWorldLifespanVersion: DateTime [0..1]
+ endLifespanVersion: DateTime [0..1] .
+ quality: QualityElement [0.] additionalCurvelnfo
+ source: (JI_Responsibility [0..*] +fu +curAtt
+ endReal\orldLifespanVersion: DateTime [0..1] 0.* 1.*
«MRN»
::MG_FeatufeUnit
+ gID: ChafacterString [0..1]
«CodeList» «CodeList»
MG_SpatiajUnit::MG_LimitTypeList MG_SpatialUnit::
+ limit MG_ArcGeometryTypelList
+7_geodesic
+% loxodrome
Figure 13 — Limit spatial geometry
8.8.20 MG_Limit

+ additionalGeometry: Orientable [0..1]
::MG_AdditionalSpatiallnformation

+ silD: Oid

+ locationByText: CharacterString [0..1]
+ referenceSystem: CRS [0..1]
::VersionedObject

beginLifespanVersion: DateTime [0..1] = rea
beginRealWorldLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1]
quality: QualityElement [0..¥]

source: CI_Responsibility [0..%]

+ o+ o+ o+ o+

«MRN»
::MG_AdditionalSpatiallnformation
+ gID: CharacterString [0..1]

endRealWorldLifespanVersion: DateTime [0].

WorldTime
0.1]

constraints
{curveType}

A feature unit that takes on curve spatial geometry can be used to define limits or boundaries. A

object that defines a curve which is logically delimited by instances of "MG_Location".

8.8.21 MG_Limit attributes and relationships

8.8.21.1 limitObjectType

imit is an

This attribute identifies which feature unit LimitObject type this object refers to, based on the code list

"MG_LimitTypeList".
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8.8.21.2 arcGeometryType

This optional attribute identifies the type of computation used to define an arc (line) based on the code list
"MG_ArcGeometryTypeList".

8.8.21.3 Points relationship

This relation identifies the relationship between MG_Location spatial units and MG_Limit spatial unit. An
MG_Limit spatial unit is bounded at each end by an MG_Location spatial unit. That is, logically there are
defined MG_Locations at each end of an MG_Limit. The locations are ordered, corresponding to the start and
end of the limit.

8.8.21.4 [spatialCurve relationship

This is tHe aggregation relationship of a feature unit as represented by MG_FeatureUnit-to) on¢ or more
spatial atfributes that define the location and geometric shape of a curve specified by a set.of vertices or as
a circularfarc.

8.8.21.5 |additionalCurvelnfo relationship

This is the aggregation relationship of a feature unit as represented by-M&G_FeatureUnit to @additional
thematic [information related to curve spatial geometry. This allows for the description of the|attribute
"Location|by Text" or a description of a curve/limit or both in a unique CRS that does not participafe directly
in the spaftial geometry.

8.8.22 MG_Curve

This component describes a spatial attribute that takes on-ctirve spatial geometry. It provides curve spatial
geometry|for a feature unit in a consistent coordinate reference system. Curves can only be specifi¢d by a set
of verticefs or as a circular arc "arcByCentrePoint" and*"circleByCentrePoint". MG_Curve spatial attributes
have a copsistent geometric description and coordinate reference system and can participate in a geometric
complex. [t component can be processed in a GIS«

8.8.23 MG_Curve attributes and constraints

8.8.23.1 [geometry

This spatjal attribute identifies the geometric primitive to be GM_OrientableCurve. This spatiall attribute
overwrit¢gs the attribute geometry in the abstract class MG_SpatialAttribute with the value "GM_
OrientableCurve", identifyingcurve geometry as defined in ISO 19107.

8.8.23.2 [curveType.constraint

The curvgType «€ortstraint applies on the additionalCurvelnfo relationship. Curve spatial primijitives are
limited tof GM OrientableCurve and GM_Curve (arcByCentrePoint and circleByCentrePoint). This aligns with
S-100 Parf ZH8l

8.8.24 MG_Curve_Attributes

This component describes additional spatial information that augments curve spatial geometry. The
additional information can use a different CRS or it can be a textual description. Therefore, it does not
necessarily have a consistent geometric description and it can be unsuitable for participation in a geometric
complex, or for being processed geometrically in a GIS without transformation.
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8.8.25 MG_Curve_Attributes attributes and constraints

8.8.25.1

additionalGeometry

This spatial attribute identifies an additional curve geometric primitive in the form of a GM_
OrientableCurve. This curve takes on the CRS defined in the attribute “referenceSystem” inherited from
MG_AdditionalSpatiallnformation. This permits a curve to be optionally defined in a different CRS from that
defined for other data in the data set. For example, this can come from a treaty or other historical source. It
also allows a consistent curve geometry.

8.8.25.2

curveType constraint

Curve sp
circleByC

8.8.26 M

The code
the surfag

This code

— geod
aseg

— loxod
path

8.8.27 M

The code
related to

types giv
feature cd
context. N

Specific v
S-121.120]

This code
— limit
8.8.28 M

Figure 14

entrePoint). This aligns with S-100.[18] See 8.8.23.2.

G_ArcGeometryTypelList

list MG_ArcGeometryTypeList describes the category of lines or arcs that.can be repre
e of the ellipsoid. National systems can also extend this code list within.their own contej

list takes on the following values:

psic — a curve which describes a path of shortest distance alongithe surface of an ellipsof
ment of a great circle;

rome — a curve which describes an arc crossing all méridians of longitude at the sam
vith constant bearing.

G_LimitTypelList

list MG_LimitTypeList describes categories’ of "limitType" that have a common chat
the legal and administrative aspects of the marine environment. To extend beyond the 1
bn in this code list, the generic "limit" type can be used. The code list can also be regis

ational systems can also extend this code list within their own contexts.

These are identified by the stereotype <MLB> for conformance class 1 and listed in Anng
list takes on the following value:

— a curve that defines a boundary or extent of a zone.

G_Zone Spatial Unit Class

shows the MG_Zone spatial unit class with its components.

atial primitives are limited to GM_OrientableCurve and GM_Curve (arcByCentreRoint and

sented on
(ts.

d, namely

e angle; a

acteristic
st of limit
tered in a

ncept dictionary as listed values andas such can be expanded to include other aspects of the legal

hlues for this code list are defined for the maritime limits and boundaries domain estalplished by

x B.
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MG_FeatureUnit

«FeatureType»
MG_SpatialUnit::MG_Limit

MG_SpatialAttribute

«SpatialAttribute»

MG_SpatialUnit::MG_Surface

+ geometry: Geometry = Orientable

+limit | 0. 0.* | +limit ::MG_SpatialAttribute
plus . ; . + salD: Oid
. minus (interior .
(exterior + geometry: Geometry
bound : hole) ) .
bound) ::VersionedObject
+zone | 0.* 0.% | +zone + beginLifespanVersion: DateTime [0..1] = realWorldTime
Z - + beginRealWorldLifespanVersion: DateTime [0..1]
MG_FeatureUnit + endLifespanVersion: DateTime [0..1]
«FeatureType» + quality: QualityElement [0..¥]
MG_SpatialUnit::MG_Zone + source: CI_Responsibility [0..*]
+ endRealWorldLifespanVersion: DateTime [0..1
+ zoneObjectType: MG_ZoneTypeList +surface MRN P o1
+ jurisdictionDomainType: MG_JurisdictionDomainTypeList [0..*] 1% « > ) )
+ areaValue: LA_AreaValue [0..*] ""MG—Sp““alA“”b“t‘?
+ referencePoint: Point [0..1] + gID: CharacterString [0..1]
+ surfaceeTation: LA_SurfaceRelationType [0-1]
:MG_FeatyyreUnit spatialSurface MG_AdditionalSpatialinfprmation
+ fulD: Oid +fu . .
+ name: (haracterString [0..1] .«The.matchttnbute» i
+ label: CharacterString [0..1] 0.* MG_SpatialUnit::MG_Surface_Attributgs
+ context] CharacterString [0.1] ::MG_AdditionalSpatiallnformation
+ rel ilityType: MG_Rel bilityTypeList [0..1] + silD: Oid
«:VersionedPDbject + locationByText: ChardgterString [0..1]
+ beginLifespanVersion: DateTime [0..1] = realWorldTime + referenceSystem: CRS [071]
+ begin.R alWorldL.,ifespanVeTsion: DateTime [0..1] 0.* additionalSurfacelnfo 1.* | ::VersionedObject
* endlll,lfe. panl\./ersion: DateTn:ne (0.1] +surAtt | * beginLifespanVersion: DateTime [0..1] = real\JorldTime
+ qua 1tyl. QualityE em;?t (0. ]* +fu + beginRedlWorldLifespanVersion: DateTime [0].1]
* SO‘;;CE' (\:/\I/_RT;E'[;HSI ”‘t/y [0 ]_ DateTi 01 + endLifespanVersion: DateTime [0..1]
+ endRea]WorldLifespanVersion: DateTime [0..1] + quality: QualityElement [0.*]
«MRN» + Source: CI_Responsibility [0..]
::MG_FeatyreUnit +("éndRealWorldLifespanVersion: DateTime [0..1]
+ gID: ChjracterString [0..1] «MRN»
::MG_AdditionalSpatiallnformation
+ gID: CharacterString [0..1]
«CodeList» «CodeList» «€odeList» «dataType»
MG_SpatialUnit::MG_ZoneTypeList MG_SpatialUnit:: Spatial Unit:: Spatial Unit::LA_AreaVfalue
MG, isdictionD inTypeList DLA-SurfaceRelationT
"+ Jome _JurisdictionDomainTypeLis ~SurfaceRelationType + areaSize: Area
+4 miXed + type: LA_AreaType
A “below
+ above
+ onSurface
Figure 14+ Zone spatial geometry
8.8.29 MG_Zone
A feature|unit that takes on surface spatial geometry can be used to define areas or zones. A Zone is an
. . ( 3 . P . " o aam
object thdt defines an area which is logically delimited by instances of "MG_Limit".
8.8.30 MG_Zone attributes and relationships
8.8.30.1 |[zoneObjectType

This attriputé identifies the feature unit ZoneObject type to which this object refers, based on th

"MG_Zong¢TypeList".

!

b code list

8.8.30.2

jurisdictionDomainType

This optional attribute defines the juridical domain of the object delimited, based on the code list "MG_
JurisdictionDomainTypeList".

8.8.30.3

areaValue

This optional attribute identifies the area of the zone. This attribute makes use of the class LA_AreaValue
from ISO 19152-2.
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referencePoint

This optional attribute identifies the coordinates of a point inside the zone spatial unit.

8.8.30.5

surfaceRelation

This optional attribute identifies the relationship to the surface based on the code list "LA_
SurfaceRelationType".

8.8.30.6

plus relationship

This relationship between MG_Zone spatial unit and MG_Limit spatial units describes an inner bound or

hole. A hd
units. Th
Orientabl

8.8.30.7

This is th
spatial at

8.8.30.8

This is th
spatial at

8.8.30.9

e or exclusion in an MG_Zone spatial unit is bounded Dy a Set of inner (minus) MG_Lin
b aggregation of limits to form an inner bound of the hole in the zone follows theTul
eCurve as defined in ISO 19107.

minus relationship

e aggregation relationship of a feature unit as represented by MG_FeatureUnit to ong

spatialSurface relationship

e aggregation relationship of a feature unit as represented by MG_FeatureUnit to ong

additionalSurfacelnfo relationship

This is t

thematic finformation related to surface spatial geomeétry. This allows for the description of the|
"Location| by Text" or a description of a surface/zone or both in a unique CRS that does not p
directly i the spatial geometry.

8.8.31 M

This com
spatial ge

curves. ME_Surface spatial attributes have a consistent geometric description and CRS and can p

in a geom
8.8.32 M

8.8.32.1

This spat
overwritg

e aggregation relationship of a feature unit, as represented by MG_FeatureUnit to

G_Surface

ponent describes a spatial.attribute that takes on surface spatial geometry. It provide
ometry for a feature unit in'a consistent coordinate reference system. Surfaces are bd

tric complex. This,component can be processed in a GIS.
G_Surface attributes

geometry

al attribute identifies the geometric primitive to be GM_OrientableSurface. This spatial

[ributes that define the location and geometric shape of a surface (alse knnown as an area).

ributes that define the location and geometric shape of @ surface (also known as an area).

hit spatial
s of GM_

e OI' more

e OI' more

hdditional
attribute
prticipate

s surface
unded by
prticipate

attribute
lue "GM_

sCthe attribute geometry in the abstract class MG_SpatialAttribute with the va

Orientabl

eSurface ' tdentifying surface geometry as defined im ISO 19107

8.8.33 MG_Surface_Attributes

This component describes additional spatial information that augments surface spatial geometry. The
additional information can use a different CRS or it can be a textual description. Therefore, it does not
necessarily have a consistent geometric description and it can be unsuitable for participation in a geometric
complex, or for being processed geometrically in a GIS without transformation. The attributes identifying

the additi

onal information inherit from “MG_AdditionalSpatiallnformation”.
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8.8.34 MG_ZoneTypelist

The code list MG_ZoneTypeList describes categories that have a common characteristic related to the legal
and administrative aspects of the marine environment. To extend beyond the list of zone types given in
this code list, the generic "zone" type can be used. The code list can also be registered in a feature concept
dictionary as listed values and as such can be expanded to include all aspects of the legal context. National
systems can also extend this code list within their own contexts.

Specific values for this code list are defined for the maritime limits and boundaries domain established by
S-121.120] These are identified by the stereotype <MLB> for conformance class 1 and listed in Annex B.

This code list takes on the following value:

— zone‘lt— asurface (area) which has a particular characteristic which is logically delimited by inftances of
"Lim' n

8.8.35 MG_JurisdictionDomainTypelList

The code|list MG_JurisdictionDomainTypeList defines the juridical domain of the ebject delinjited. Any
particulaf feature unit object can span more than one jurisdiction domain. To jextend the list bgyond the
types givén, the code list can be registered in a feature concept dictionary as listed values and as sych can be
expanded to include additional jurisdictional domain types.

Specific vplues for this code list are defined for the maritime limits and(boundaries domain estalplished by
S-121.[1201[These are identified by the stereotype <MLB> for conformatce class 1 and listed in Anng¢x B. More
complex jjuridical interactions can occur in different contexts. National systems can also extend|this code
list withif their own contexts.

8.8.36 LA_SurfaceRelationType
The code |ist LA_SurfaceRelationType defines the spatial relationship of a feature unit to other featjure units.

The descijiption of this code list is provided in ISO19152-1.

8.8.37 LA_AreaType
The code |ist LA_AreaType defines theyjurisdictional status of a feature unit.

The descifiption of this code list isprevided in ISO 19152-1.

8.8.38 LA_AreaValue
The datatlype LA_AreaValuie describes the size of a feature unit and makes reference to its type.

The descifiption ofthis code list is provided in ISO 19152-2.

8.8.39 MG_Space spatial unit class

Figure 15showsthe MG_Spacespatiatumitclasswithritscomporernts:
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MG_FeatureUnit spatialSurface MG_SpatialAttribute
«FeatureType» +fu +surface «SpatialAttribute»
MG_SpatialUnit::MG_Zone o 1.% MG_SpatialUnit::MG_Surface
+zone | 0.*
verticalExtent
+space | 0.1
MG_FeatureUnit «SpatialAttribute»
MG_SpatialUnit::MG_Volume
«FeatureType»
MG_SpatialUnit::MG_Space +:MG_Surface
+ spaceObjectType: MG_SpaceTypeList + geometry: Geometry = Orientable
+ jurisdictionDomainType: MG_JurisdictionDomainTypeList [0..*] ::MG_SpatialAttribute
+ referencePoint: Point [0..1] + salD: Oid
+ volumeValue: LA_VolumeValue [0..¥] + geometry: Geometry
::MG_FeatureUnit ::VersionedObject
+ fulD: Qid + beginLifespanVersion: DateTime [0..1] = realWorldTime
+ name{CharacterString [0..1] + beginRealWorldLifespanVersion: DateTime [0..1]
+ label: [CharacterString [0..1] + endLifespanVersion: DateTime [0..1]
+ contegt: CharacterString [0..1] + quality: QualityElement [0..*]
+ releashbilityType: MG_Releasability TypeList [0..1] + source: CI_Responsibility [0..*]
:Version§dObject +volume |, ondRealWorldLifespanVersion: DateTime [0..1]
+ begin}ifespanVersion: DateTime [0..1] = realWorldTime 1.* | «<MRN»
+ beginRealWorldLifespanVersion: DateTime [0..1] MG_SpatialAttribute
+ endLifespanVersion: DateTime [0..1] + gID: CharacterString [0..1]
+ quality: QualityElement [0..%] +fu  spatialVolume
+ sourc¢: CI_Responsibility [0.*] kK —m8 — | — - -
+ endRdalWorldLifespanVersion: DateTime [0..1] 0.% MG_AdditionalSpatiallnfgrmation
«MRN» «ThematicAttribute»
:MG_FeabureUnit +fu additionalVolumelnfo +volAtt MG_SpatialUnit::MG_Volume_Attributes
+ glD: CharacterString [0..1] . |+ volumeVefticalPosition: Point
0. L% 14 volumeVerticalExtent: Distance
::MG.AdditionalSpatiallnformation
4 silD: Oid
+ locationByText: CharacterString [0..1]
«CodeList» Length + referenceSystem: CRS [0..1]
.lVlG._S}.latialUni.t:: . «interface» ::VersionedObject
MG|JurisdictionDomainTypeList Measure types::Distance + beginLifespanVersion: DateTime [0..1] = realWorldTime
L " + beginRealWorldLifespanVersion: DateTime [0..1]
sLengt . h + endLifespanVersion: DateTime [0..1]
«CodeList» iMuom' UomLengt + quality: QualityElement [0..*]
MG_SpatialUnit::MG_SpaceTypeList wHeasure + source: Cl_Responsibility [0.*]
+ value: Number + endRealWorldLifespanVersion: DateTime [0..1]
+ space «MRN»
::MG_AdditionalSpatiallnformation
+ gID: CharacterString [0..1]
«dataType»
Spfatial Unit::LA_VolumeValue
+ volunjeSize: Volume
+ type: LA_VolumeType
Figure 15 — Space spatial geometry
8.8.40 MG_Space
This is a feature unit that takes on volume spatial geometry. MG_Space is an object that defines|a volume
. . 0 . . . n n
which is Ipgically. delimited by instances of "Zone".

" nl - . . . . . . . . . . " " .
A "Space"|is an\0bject of 2 dimensions with a height description located in 2 or 3 dimensional "Space". This
. . . . n n n n : .
is sometimes)called 2 1/2 dimensions. A "Space" has the same geometry as a "Zone" with the atffributes of
Verticalp" The verticat positior d pe oXplicit TIUmerical attributes of NMelgitt above a reference or a

textual description.
8.8.41 MG_Space attributes and relationships

8.8.41.1 spaceObjectType

This attribute identifies the feature unit space type to which this object refers, based on the code list "MG_

SpaceTypeList".
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jurisdictionDomainType

This optional attribute defines the juridical domain of the object delimited, based on the code list "MG_
JurisdictionDomainTypeList". See 8.8.35.

8.8.41.3

referencePoint

This optional attribute defines the coordinates of a point inside the space spatial unit. It is necessary for the

pointtob

8.8.41.4

e on the 2D surface upon which the space is projected.

volumeValue

This opti
VolumeV4

8.8.41.5

This relat]
a surface
aboveab

8.8.41.6

This relat
or more s
in21/2d
with the 4

8.8.41.7

This rela
additiona
the attribj
participat

8842 M
This comj]
geometry

system. A
descriptic

8.8.43 M

8.8.43.1

pTial_attribute identifies the volume of the space. TNiS attribute makes UsSe of the
lue from ISO 19152-2.

verticalExtent relationship

ionship between between MG_Zone spatial units and MG_Space spatial units describes
with a vertical extent. An MG_Space spatial unit is an MG_Zone spatial unit with a height
hse or textual description.

spatialVolume relationship

patial attributes that define the location and geometric shape of a volume. A volume is re
imensions as a surface with a height. The relationshipsonly supports the geometry type
ttribute height and an offset.

additionalVolumelnfo relationship

ionship is an aggregation relationship ofia feature unit as represented by MG_Featy
| thematic information related to volume spatial geometry. This allows for the desc
ute "Location by Text" or a descriptien of a volume/space or both, in a unique CRS tha
e directly in a geometric complex:

G_Volume

It provides volumé_spatial geometry for a feature unit in a consistent coordinate
volume is represented in 2 1/2 dimensions as a surface with a height above a reference o
n. All attributes,are inherited and described in the inherited classes.

G_Volume Attributes attributes

volumeVerticalPosition

class LA_

h space as
attribute

ionship is an aggregation relationship of a feature unit asrépresented by MG_FeatureUnit to one

bresented
"Surface"

reUnit to
ription of
does not

ponent is a subtype of MG) Surface which describes a spatial attribute that takes on voluine spatial

reference
" a textual

This attri

Ute defines areference pointuUsed to estabiisita bound for the vertical extent of a voiume

using GM_

Point geometry in accordance with ISO 19107, defining a reference from which to measure vertical extent.

8.8.43.2

volumeVerticalExtent

The vertical extent of a volume is established as a distance measured against a vertical position reference
point. Vertical extent is given in the units established through "units of measure" (uom) defined for distance.
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8.8.44 MG_SpaceTypelist

The code list MG_SpaceTypeList describes categories of "Space Type" that have a common characteristic
related to the legal and administrative aspects of the marine environment. The code list does not contain
any predefined space types, just the generic "space” type.

To extend beyond the list of space types given in this code list, the generic "space" type can be used.
Alternatively, the code list can be registered in a feature concept dictionary as listed values and as such can
be expanded to include all space types.

This code

list takes on the following values:

— space — a volume which has a particular characteristic which is logically delimited by instances of

"Volume".

8.8.45 L
The datat]
The descr

8.9 Sou

89.1 S

The desc
ISO 1915
in this dag
boundari
internatid
which thd
carries ad

corresponding attribute in LA_Source is carriéd”as an alias. Since S-100[18] does not support

metadata
strings.

A _VolumeValue
ype LA_VolumeValue describes the volume of a feature unit and makes refer€rce to its ty

iption of this code list is provided in ISO 19152-2.
Irce section

burce section general

pe.

-1 provides the class LA_Source to describe source“information. This class has been
cument (ISO 19152-3) to address the requirements*of the marine space. For marine

es and many other aspects of georegulation .iivthe marine space, the source infor
nal conventions, treaties and national laws..These types of sources have their own (
y are referenced. As such, the class LA_Sol¥ce has been realized by the class MG_Sou
Iditional attribution to address the marine space. Attribute names have been redefine

classes provided in ISO 19115-1, some of the attribute data types have been simplified

extended
imits and
mation is
ontext in
rce which
d, but the
all of the
be to text

Fiption of the source of information is of fundamental importance for legal or offlcial data.

Ger

«featureType» .
. realize
eric Conceptual Model::LA_Source - ————1

MG_SourceGroup::MG_Source

Figure 17

Figure 16 — Source section showing inheritance

shows theyMG_Source section with attributes and relations.
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MG_SourceGroup::MG_Source VersionedObject
<D oid +source partySource +party «FeatureType»
St . . . MG PartyGroup::MG_Party
+ sourceAuthoritativeDate: DateTime [0..1] 0.% 1.
+ sourceAvailabilityStatus: LA_AvailabilityStatusType VersionedObject
. o . ‘+source unitSource +unit
+ sourceExternalArchiveldentifier: ExtArchive [0..1]
Admind iveDateS . DateTi 0.1 «FeatureType»
+ sourceAdministrativeDateStamp: DateTime [0..1] o 0.% MG Administrative::MG_BAUnit
+ sourceDocumentType: CharacterString [0..1] "
+ sourceQuality: QualityElement [0..¥] +source govSource +gov VersionedObject
+ sourceRecor.daFion: DateTime.[O..l] o «FeatureType»
+ sourceSubmissionDate: DateTime [0..1] 0..% g MG_Administrative::MG._Governance
+ sourceDocumentName: CharacterString [0..1]
+ sourceOnlineResource: CI_OnlineResource [0..1] +source rrrSource +rrr VersionedObject
+ sourceRegistryNumber: CharacterString [0..1] 1% 0.% «FeatureType,abstract»
«MRN» MG_Administrative::MG_RRR
+ glD: N oS Lo
A +fu Versioned{bject
0.* 0.* 0.*
+source +source +source fuSource 0.* «Fe.ature'?ype,abstract» Y
MG _SpatialUnit::MG_FeatureUnit
saSource +sa Versioned@bject
o «SpatialAttribute,abstract»
- MG _SpatialUnit:;MG_SpatialAttribute
Versioned{bject
tsSource +ts «TheématicAttribute,abstract»
0% ‘MG_SpatialUnit::
M6_AdditionalSpatiallnformation
«codeList» «blueprint,featureType»
Genetic Conceptual Model:: External::ExtArchive
LA_AyailabilityStatusType
- ty M + acceptance: DateTime [0..1]
+ archjveDocumentConverted + data: LocalisedCharacterString A «DataType» . Date
+ archfveDocumentDestroyed + extraction: DateTime [0..1] Citation f"nd resp(.)n51ble Time
+ archjveDocumentIncomplete + recordation: DateTime [0..1] party :flformatlon:: «interface»
+ archjveDocumentUnknown + sID: 0id CI_OnlineResource Date and Time::DafeTime
+ documentAvailable + submission: DateTime [0..1]
Data quality::QualityElement Data quality::QualityEvaluationReportInfornjation
+elementReport
+ reportReference: CI_Citation
aspectfof quantitative quality information 0.* + abstract: CharacterString
+ qualityEvaluationReportDetails: CharacterString [0..1]

Figure 17 — Source section

The namg¢ DQ_Element was‘used to represent a data quality element in previous versions of IS¢ 19115-1
metadatal The name was.changed to QualityElement in ISO 19157-1:2023. The old name DQ_Elemgnt is still
used in sqme of the IHQ standards. [SO 19152-3 is not a measurement standard. Limits and bounglaries are
defined by countriesiin'national laws and regulations and are therefore implicitly correct. Therefgre, only a
small subjset of the . data quality applies. Only the QualityEvaluationReportinformation is used and this has
the data flype of.a character string. As such this element is backward compatible with QualityElgment and
the older PQ~Element from the previous edition of ISO 19157.

8.9.2 MG_Source

The source unit provides descriptive documentation that supports, complements or describes the associated
object. This object is realized from ISO 19152-1 "LA_Source". This is a realization relationship because all of
the attributes from LA_Source are not inherited.
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8.9.3 MG_Source attributes and relationships

8.9.3.1 sID

This attribute is the identifier of the source. This allows reference to "Source" information objects using the
“0id” attribute type. The “Oid” comprises a unique character string and a namespace identifier which is also
a unique character string.

EXAMPLE "Source-9" where "Source" is the namespace identifier, "-" is a delimiter and "9" is the unique id within
that namespace.

8.9.3.2 sourceAuthoritiveDate

This attrijbute defines the date of force of law of the "Source" by an authority. This attributeé|has been
renamed fo fit the context of the marine space.

8.9.3.3 [sourceAvailabilityStatus

This attripute defines the availability status of source document. This attribute has,been renamed to fit the
context of the marine space.

8.9.3.4 [sourceExternalArchiveldentifier

This attripute defines the identifier of a "Source" in an external registfation as per the description given in
the class ExtArchive defined in ISO 19152-1.

8.9.3.5 [sourceAdministrativeDateStamp

This attrjbute defines the moment that the event represented by the instance of "Source" {s further
processed. This is the moment of "endLifespan” of oldsinstances, and the moment of "startLifespgn"” of new
instances| This attribute has been renamed to fit theé,context of the marine space.

8.9.3.6 [sourceDocumentType

This attripute defines the type of source decument. This attribute has been renamed and generaliized to fit
the contekt of the marine space. The €guivalent attribute from LA_Source takes its value from ISP 19115-1
metadatalfrom the class CI_PresentationFormCode. This part of the ISO 19115-1 metadata standprd is not
included in S-100 Part 4 metadat4.!8] Therefore, a free form character string is provided as the dafa type.

8.9.3.7 [sourceQuality

This attripute defines/the quality of the source. This attribute is inherited from LA_Source in ISQ) 19152-1.
The treatinent of quality is now addressed in ISO 19157-1 as a "Quality Report" in a simpler manper to the
set of qudlity attributes that were previously part of metadata. This approach is used because |t is more
general than theprevious approach used in ISO 19115:2003 and S-100.[18]

8.9.3.8 canircoDRocordation

JUTIT CCTICCOT OO CIUIT

This attribute describes the date of registration (recordation) of the "Source" by the registering authority.

8.9.3.9 sourceSubmissionDate

This attribute defines the date of submission of the "Source" by a party. This attribute has been renamed to
fit the context of the marine space.
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sourceDocumentName

This attribute defines the name of the document that defines the object. For simplicity, the metadata CI_
ResponsibilityParty structure referenced in LA_Source from ISO 19152-1 has been restructured to be a
source reference in the style used in the legislative, treaty or other marine space environment represented
as a character string.

8.9.3.11

sourceOnlineResource

This attribute provides the URL (or equivalent online resource) where the document is distributed.

8.9.3.12

sourceRegistryNumber

This attripute describes the unique official identifier of the record in a registry. For examplesthe
can follow the methodology in states with registers of legislative instruments. Document leveb ver

controlle

8.9.3.13

The MRN
space ma

8.9.3.14

This relat]

8.9.3.15

This rela
describin

8.9.3.16

This rela
represent
describin

8.9.3.17

This relat
relations}

8.9.3.18

This relat]
feature. T}

by the registry ID.

<MRN>gID

is an optional identifier in the marine space that is a permanent global identifier, allowi}
hagement. The IHO provides guidance on the structure of the MRNcas-a GUID. See 8.3.

partySource relationship

ionship of a party to source information describing the party is from MG_Party to MG_Sq

unitSource relationship

Lionship of a basic administrative unit as represented by MG_BAUnit to source in
b that the administrative unit is from MG_BAUnit to MG_Source.

govSource relationship

ionship is of a governance unjt, as represented by MG_Governance, to source infor
ed by MG_Source. The MG_Governance class contains legal, treaty or other defi
b a single or group of administrative BAUnits.

rrrSource relationship

ionship is of an RRR'as represented by MG_RRR to source information describing that
ip is from MG/«RRR to MG_Source.

fuSourcereélationship

ionship-is of a feature unit as represented by MG_FeatureUnit to source information desc

identifier
sioning is

1g marine

urce.

formation

ation as
itive text

RRR. The

ribing the

he relationship is from MG_FeatrureUnit to MG_Source.

8.9.3.19

saSource relationship

This relationship is of a spatial attribute as represented by MG_Spatial AttributeType to source information.

The relati

8.9.3.20

onship is from MG_SpatialAttributeType to MG_Source.

tsSource relationship

Thisrelationshipis ofadditional spatial information asrepresented by MG_AdditionalSpatialinformationType
to source information. This relationship is from MG_AdditionalSpatiallnformationType to MG_Source.
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