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This work is copyright. Apart from any use permitted in accordance with the Berne
Convention for the Protection of Literary and Artistic Works (1886), and except in the
circumstances described below, no part may be translated, reproduced by any process,
adapted, communicated or commercially exploited without prior written permission from the
International Hydrographic Organization (IHO). Copyright in some of the material in this
publication may be owned by another party and permission for the translation and/or
reproduction of that material must be obtained from the owner.

This document or partial material from this document may be translated, reproduced or
distributed for general information, on no more than a cost recovery basis. Copies may not
be sold or distributed for profit or gain without prior written agreement of the IHO Secretariat
and any other copyright holders.

In the event that this document or partial material from this document is reproduced,
translated or distributed under the terms described above, the following statements are to
be included:

“Material from IHO publication [reference to extract: Title, Edition] is reproduced
with the permission of the IHO Secretariat (Permission No ....... /...) acting for
the International Hydrographic Organization (IHO), which does not accept
responsibility for the correctness of the material as reproduced: in case of doubt,
the IHO’s authentic text shall prevail. =~ The incorporation of material sourced
from IHO shall not be construed as constituting an endorsement by IHO of this
product.”

“This [document/publication] is a translation of IHO [document/publication]
[name]. The IHO has not checked this translation and therefore takes no
responsibility for its accuracy. In case of doubt the source version of [name] in
[language] should be consulted.”

The IHO Logo or other identifiers shall not be used in any derived product without
prior written permission from the IHO Secretariat.
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Maritime Limits and Boundaries Product Specification 1

Introduction

This Product Specification provides a conceptual description of the real world entities (both physical and
social) that constitute Maritime Limits and Boundaries (MLB). The MLB conceptual schema is based on S-
100 Part 1 - Conceptual Schema Language. The MLB Product Specification also documents the features,
attributes, code lists and enumerated lists (and their relationships) required to encode MLB objects for use
in geospatial information systems.

This product specification is optional. No state is required to use this product specification in whole or in
part.

S-121 Annex 1 — Explicit Text Encoding Format and Implementation Specification documents the default
encoding for deposit to the UN Division for Ocean Affairs and the Law of the Sea (DOALOS).

The principle purpose for S-121 is to provide a mechanism for deposit of a nation’s Maritime Limits and
Boundaries to the UN DOALOS in accordance with the United Nations Convention on the Law of the Sea
(UNCLOS). The MLB data submitted by coastal States does not imply official recognition by other countries,
nor does it affect the maritime rights and related positions advocated by States in accordance with
international law.

Disclaimer

This Product Specification has been developed in response to paragraph 6 of United Nations, General
Assembly resolution 59/24 of 17 November 2004 which

“requests the Secretary-General to improve the existing geographic information system for the
deposit by States of charts and geographical coordinates concerning maritime zones, including
lines of delimitation in particular by implementing, in cooperation with relevant international
organizations technical standards for the collection, storage and dissemination of the information
deposited, in order to ensure compatibility among the Geographic Information System, electronic
nautical charts, and other systems developed by these organizations.”

Nothing in this Product Specification amends or modifies a State's obligations under UNCLOS.

The boundaries, names, designations and other information inputted in databases developed in conformity
with S-121 standards do not imply official endorsement or acceptance by the IHO.

Information contained in, or derived from, databases developed in conformity with S-121 standards do not

imply the expression of any opinion whatsoever on the part of the IHO concerning the status of any country,
territory, city or area or of its authorities; or concerning the delimitation of its frontiers or boundaries.

S-121 October 2019 Edition 1.0.0



2 Maritime Limits and Boundaries Product Specification

1 Overview

The S-121 is a product specification for Maritime Limits and Boundaries for the administration of the
maritime domain. Its data model allows for the description of maritime zones, as defined by the UN
Convention on the Law of the Sea (UNCLOS), while also allowing States to represent generic objects as

necessary. Its exchange formats are compatible with other S-100 based products. The standard is based on
S-100 and its model on the ISO standard 19152 — Land Administration Domain Model.

1.1 Scope
This document describes a product specification for the administration of Maritime Limits and Boundaries
in support of the deposit by States Parties of the geographical coordinates of points identifying their

baselines and outer limits of maritime zones in accordance with UNCLOS. This Product Specification
complies with the IHO S-100 Universal Hydrographic Data Model.

1.2 Normative References
The following referenced documents are indispensable for the application of this document.
S-100 IHO Universal Hydrographic Data Model, Edition 4.0.0

ISO 3166-1:2013 Codes for the representation of names of countries and their subdivisions —
Part 1: Country codes

ISO 19107: 2003  Geographic Information — Spatial Schema
ISO 19108: 2002  Geographic Information — Temporal Schema
ISO 19115: 2003  Geographic Information — Metadata?!

ISO 19152: 2012  Geographic Information — Land Administration Domain Model (LADM)

1.3 Terms, Definitions and Abbreviations

1.3.1 Use of Language

Within this document:

o “Must” indicates a mandatory requirement.

e “Should” indicates an optional requirement, that is the recommended process to be followed, but is not
mandatory.

o “May” means “allowed to” or “could possibly”, and is not mandatory.

1.3.2 Terms and Definitions

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

Attribute

Named property of an entity. For example, number of lanes or pavement status. [ISO 19115-2:2009 from
ISO/IEC 2382-17:1999]

! The normative reference is to the base 1ISO 19115:2003 metadata standard because IHO S-100 references this version of the ISO
standard. The revised standard ISO 19115-1:2014 is backward compatible with ISO 19115:2003 with respect to the metadata
elements used in this S-121 Product Specification.

S-121 October 2019 Edition 1.0.0



Maritime Limits and Boundaries Product Specification 3

In UML “a classifier that describes a range of values that instances of the classifier may hold.” [ISO/TS
19103:2005 — adapted from ISO/IEC 19501]

Class
Description of a set of objects that share the same attributes, operations, methods, relationships, and
semantics. [ISO/TS 19103:2005 — adapted from ISO/IEC 19501]

NOTE A class does not always have an associated geometry (for example, address range class).

Dataset
Identifiable collection of data. [ISO 19101:2002 from ISO 19115-1:2014, 4.3]

Feature
Abstraction of real-world phenomena. [ISO 19101-1:2014 from ISO 19101:2002]

Object
An object is an instance of a class.

In UML “entity with a well-defined boundary and identity, which encapsulates state and behaviour.”
[ISO/TS 19103:2005 — adapted from ISO/IEC 19501]

1.3.3 Abbreviations
CRS Coordinate Reference System

DOALOS Division for Ocean Affairs and the Law of the Sea, Office of Legal Affairs, United Nations

EEZ Exclusive Economic Zone

GIS Geographic Information System

GML Geography Markup Language (ISO standard 19136:2007)
ID Identifier

IHO International Hydrographic Organization

ISO International Organization for Standardization

LADM Land Administration Domain Model

MLB Maritime Limits and Boundaries

UNCLOS United Nations Convention on the Law of the Sea

UML Unified Modeling Language

1.4 S-121 General Data Product Description

Title: IHO S-121 - Maritime Limits and Boundaries Product Specification

Abstract: This document describes a product specification for Maritime Limits and Boundaries

(MLB) data as part of the suite of IHO S-100 standards. The purpose is to establish a
framework of sourced and versioned objects for communicating in a digital form the

S-121 October 2019 Edition 1.0.0



Spatial Extent:

Maritime Limits and Boundaries Product Specification

geographic extents of some maritime zones. This product specification is also
compatible with the ISO 19152 Land Administration Domain Model (LADM) structure
and optionally the associated rights, responsibilities and restrictions that apply to them
within the scope of UNCLOS. This integration bridges both the land and maritime
domain structurally and provides to the S-100 series a product specification which
effectively supports the description of objects defined in national legislation.

Description: This product specification applies to the maritime area, described below:
The area of applicability are the global maritime areas.

East Bounding Longitude: 180°
West Bounding Longitude: -180°
North Bounding Latitude: 90°

South Bounding Latitude: -90°

Content Description

The IHO S-121 - Product Specification for Maritime Limits and Boundaries contains a
set of MLB expressed as set of features compliant with the IHO S-100 Universal
Hydrographic Data Model. A number of new feature types and attributes have been
defined with their definitions taken from UNCLOS. The features and attributes used in
this product specification are described in the Data Classification and Encoding Guide
(DCEG) and are registered in the IHO Geospatial Information Registry.

The product specification also includes metadata derived from both S-100 and from ISO
19115:2003 Geographic Information — Metadata. In addition to general discovery
metadata and descriptive metadata, there are metadata elements used to describe the
quality of the data.

Specific Purpose

S-121

This product specification has been developed in response to paragraph 6 of United
Nations, General Assembly resolution 59/24 of 17 November 2004 which “requests the
Secretary-General to improve the existing geographic information system for the deposit
by States of charts and geographical coordinates concerning maritime zones, including
lines of delimitation in particular by implementing, in cooperation with relevant
international organizations technical standards for the collection, storage and
dissemination of the information deposited, in order to ensure compatibility among the
Geographic Information System, electronic nautical charts, and other systems
developed by these organizations.”

Built on top of the data model structuring the information, there is a need for several
encodings to support:

(1) Exchange of complete MLB features between parties,.

(2) A structured text record oriented exchange format that is readable and
comprehensible by both the human eye and a computer.

October 2019 Edition 1.0.0



Maritime Limits and Boundaries Product Specification 5

1.5 Data Product Specification Metadata

This information uniquely identifies this Product Specification and provides information about its creation
and maintenance.

Item Name Description Content
1 Title Title of the data Product | IHO S-121 - Product Specification for Maritime Limits and
Specification Boundaries
2 S-100 version The version of S-100 Version 4.0.0
upon which the product
is based
3 Product Version of the Product Version 1.0.0
specification Specification.
version
4 Date Date the Product October 2019
Specification was
created / last updated
5 Language Language(s) of the data | English (this does not exclude instances of data being encoded in
Product Specification, multiple languages)
for example translations
6 Classification Security classification The default value is “unclassified” however any value from the
code on the data code list MD_ClassificationCode may be used, see clause 3
Product Specification.
7 Contact Party responsible for the | International Hydrographic Organization
data Product 4b quai Antoine ler
Specification B.P. 445
MC 98011 MONACO CEDEX
Telephone: +377 93 10 81 00
Telefax: + 377 93 10 81 40
Email: info@iho.int
8 URL Online-address where http://www.iho.int
the resource is
downloadable
9 Identifier Persistent unique S-121
identifier for a published
version of the Product
Specification
10 | Maintenance Description of the Changes to the Product Specification S-121 are coordinated on a
maintenance regime for needs basis by the S-121 Project Team (S-121PT), a Project
the Product Team under the IHO S-100 Working Group (S-100WG), and must
Specification be made available via the IHO web site. Maintenance of the
Product Specification must conform to IHO Technical Resolution
2/2007, as amended

Table 1-1 — Data Product Metadata

1.6 Product Specification Maintenance

1.6.1 Introduction
Changes to S-121 will be released by the IHO as a New Edition, a revision, or as a document that includes
clarifications. These are described below.

S-121 October 2019 Edition 1.0.0
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1.6.2 New Edition

New Editions introduce significant changes. New Editions enable new concepts, such as the ability to
support significant new functionality. New Editions may have a significant impact on users. All cumulative
revisions and clarifications must be included with the release of approved New Editions.

1.6.3 Revision

Revisions are defined as substantive semantic changes. Typically, revisions will introduce change to correct
factual errors; introduce necessary changes that have become evident as a result of practical experience
or changing circumstances. A revision must not be classified as a clarification. Revisions could have an
impact on either existing users or future users of this specification. All cumulative clarifications must be
included with the release of approved corrections revisions.

Changes in a revision are minor and ensure backward compatibility with the previous versions within the
same Edition. Newer revisions, for example, introduce new features and attributes. Within the same Edition,
a dataset of one version could always be processed with a later version of the feature and portrayal
catalogues. In most cases a new feature or portrayal catalogue will result in a revision of this specification.
1.6.4 Clarification

Clarifications are non-substantive changes. Typically, clarifications: remove ambiguity; correct grammatical,
spelling and punctuation errors; amend or update cross references; and insert improved graphics. A
clarification must not cause any substantive semantic changes to S-121.

Changes in a clarification are minor and ensure backward compatibility with the previous versions within
the same Edition. Within the same Edition, a dataset of one clarification version could always be processed
with a later version of the feature and portrayal catalogues, and a portrayal catalogue can always rely on
earlier versions of the feature catalogues.

Changes in a clarification are minor and ensure backward compatibility with the previous versions.

1.6.5 Version numbers

The associated version control numbering to identify changes (n) to S-121 must be as follows:
New Editions denoted as N.0.0
Revisions denoted as n.N.0

Clarifications denoted as n.n.N

2 Specification Scope

This Product Specification describes the S-121 data model for Maritime Limits and Boundaries.
Scope ID: Global

Level: 006- series

Level name: S-121 Dataset

S-121 October 2019 Edition 1.0.0
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3 Dataset Identification

A dataset that conforms to this product specification may be identified by its discovery metadata. The
information identifying the data product may include the following items from S-100 Part 11, clause 11-6
(as adapted from ISO 19115).

Title IHO S-121 - Maritime Limits and Boundaries
Alternate Title S-121
Abstract This document describes a Product Specification for Maritime Limits

and Boundaries (MLB).

Topic categories Boundaries (ISO 19115-1 MD_TopicCategoryCode 003)
Inland waters (ISO 19115-1 MD_TopicCategoryCode 012)
Location (ISO 19115-1 MD_TopicCategoryCode 013)
Oceans (ISO 19115-1 MD_TopicCategoryCode 014)

Geographic description The extent element of MD_Dataldentification is conditional; either
the EX_GeographicBoundingBox or EX_GeographicDescription
subclass of extent’s geographicElement Role must be included if the
dataset is spatially referenced. If necessary both may be used. If a
code is used then the following applies:

Code: Code of the geographical region covered by the product
according to the ISO 3166-1:2013.

Any code from ISO 3166-1 may be used to identify different national
areas of interest. This IHO standard is suitable for addressing
Maritime Limits and Boundaries for the whole world.

Spatial resolution Maritime Limits and Boundaries are normally calculated to a high
accuracy based on control points that themselves are normally
determined to a high accuracy. The Product Specification does not
require high precision, but allows for it.

Data elements represent either locations or limits or derived
elements as defined in national legislation and/or bilateral and
multilateral treaties. Positions defined in such a manner have an
absolute accuracy. Derived elements, such as a transformed point,
or a densified line or a calculated limit based on a rule, such as 12
nautical miles seaward from a straight baseline, bear the accuracy
of the calculation. An accuracy and precision statement may
accompany a derived element or group.

Purpose The description of a specific set of maritime locations, boundaries,
limits and/or zones as described in related legislation. MLB features
may be considered as an independent data set, or the data may
serve as a foundation for the production of other S-100 based data
products. The conformance class used by the dataset is indicative
of its intended usage and purpose.

Language Data sets for exchange internationally will be in English. Nations
may also optionally maintain data sets in any other language.

S-121 October 2019 Edition 1.0.0



8 Maritime Limits and Boundaries Product Specification

Classification The default value for Maritime Limits and Boundaries data is “For
Official Use Only”; however, any value from the code list
MD_ ClassificationCode may be used.

Certain types of data may be “Unclassified’, “Sensitive but

Unclassified”, “Protected” or of “Limited Distribution”.
Spatial Representation Type: 001 - Vector
Point of Contact: Producing Agency

Use Limitation: The allowed uses of the data are defined in clause 4.1 in accordance
with conformance classes as defined in Appendix B.

4 Data Content and Structure

4.1 Introduction

The S-121 Maritime Limits and Boundaries Product Specification is based on the S-100 General Feature
Model. The feature types, attribute types and attribute values used in S-121 are registered in the IHO
Geospatial Information Registry.

S-121 makes use of elements derived from the 1SO standard 19152 Land Administration Domain Model
used within the scope of UNCLOS.

Spatial geometry makes use of the spatial objects defined in S-100 and use Level 3a topology structures
(shared spatial objects with no overlap - planar graph topology). In addition S-121 allows for spatial
geometry to carry additional geometry elements that may be defined in other spatial referencing systems,
such as historical points that are defined in the coordinate reference system used in the treaty, proclamation
or other document that established the data element. There is also a capability to define spatial geometry
using a "Location by Text" capability, derived from ISO 19152 that allows for a textual description of a
spatial element. Many historical treaties use such textual descriptions.

4.2 Application Schema

The conceptual model of the S-121 Product Specification is provided in Appendix B. S-121 conforms to the
General Feature Model (GFM) from S-100 Part 3. The implementation is defined in the Feature Catalogue.
The S-121 Application Schema is realized in the Feature Catalogue.

4.2.1 Feature Catalogue

The S-121 Feature Catalogue describes the feature types, information types, attributes, attribute values,
associations and roles which may be used in an S-121 data product.

The S-121 Feature Catalogue is available in an XML document (S-121 Annex D) which conforms to the S-
100 XML Feature Catalogue Schema and can be downloaded from the IHO website. S-121 Annex A —
Data Classification and Encoding Guide, constitutes a human readable interpretation of the Feature
Catalogue.

S-121 October 2019 Edition 1.0.0



Maritime Limits and Boundaries Product Specification 9

4.2.2 Dataset types

The S-121 Product Specification contains a specific set of features related specifically to MLB. This is a
scale independent set of data. It is not necessarily a complete set of data and it may be combined with
other data.

S-121 contains geographic features, information types and both feature relationships and information
associations fully documented within the Feature Catalogue.

4.2.3 Geometry

The S-121 product is based on the S-100 General Feature Model (GFM), and is a feature-based vector
product. All S-121 features and information classes are derived from one of the abstract classes
FeatureType and InformationType defined in the S-121 Application Schema, which realize the GFM meta-
classes S100_GF_FeatureType and S100_GF_InformationType respectively.

The S-121 Product Specification is constrained to level 3a which supports 0, 1 and 2 dimensional features
(points, curves and surfaces) as defined by S-100 Part 7 — Spatial Schema.

Level 3a is described by the following constraints:
e Each curve must reference a start and end point (they may be the same).
e Curves must not self intersect. See Figure 4-1.
e Areas are represented by a closed loop of curves beginning and ending at a common point.

¢ Inthe case of areas with holes, all internal boundaries must be completely contained within the
external boundary and the internal boundaries must not intersect each other or the external
boundary. Internal boundaries may touch other internal boundaries or the external boundary
tangentially (that is at one point) as shown in Figure 4-2.

e The outer boundary of a surface must be in a clockwise direction (surface to the right of the
curve) and the curve orientation positive. The inner boundary of a surface must be in a counter-
clockwise direction (surface to the right of the curve) and the curve orientation negative. See
Figure 4-3.

SP SP

o

Crossin
? EP EP -

Node A

(A) Crossing (B) Touching

(C) Crossing/Overlap

Figure 4-1 - Self Intersect Example
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QOuter Boundary

Inner Boundaries

Figure 4-2 - Area Holes

outer boundary
clockwise

inner boundary
counter-clockwise

Figure 4-3 - Boundary Direction

Each feature type is independent and Maritime Boundaries may cross other Maritime Boundaries or zones
(areas). Different features may be a zone represented by a geometric surface, a limit represented as
curves or a location represented by a point.

The relationship of the geometric primitives used to represent a feature are described in Appendix B, clause
B 2.3.

Although S-121 data may use the full palette of S-100 Level 3a geometry there is a distinction between the
geospatial locations represented in the implicit geometry of each feature and any documented positions
(and line interpolations) associated with individual features required for documentation of the source data.
Alternate descriptions of locations represented in other coordinate reference systems and Location by Text
do not participate in the geometric complex defined by the Level 3a topology.
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5 Coordinate Reference System (CRS)

5.1 Horizontal reference system

Spatial data are expressed in latitude and longitude geographic coordinates in reference to a horizontal
reference system.

The longitude is stored as a negative number to represent a position west of the prime meridian (0°).
Latitude is stored as a negative number to represent a position south of the equator.

Latitude and Longitude may also be stored as textual strings. This is required so that positions may be
described in the exact format that they are described in the source document (treaty or national legislation)
they were extracted from. If a position is described in a source document in degrees, minutes and seconds
then this description must be retained in the textual string as degrees, minutes and seconds because a
conversion to decimal degrees would constitute a change in format from its defined value. The same latitude and
longitude position may also be stored as a set of real numbers within a GIS system so that it can be used
digitally. That is, the values used in a source document must be preserved, but points and other geometric
primitives may have multiple representations.

Different reference systems are used by various nations. Since data may come from different sources such
as different treaties, multiple coordinate reference systems may be used in the same dataset.

MLB data is geographic data and therefore is not projected.

5.2 Vertical coordinate reference system
Vertical position is expressed in meters above or below a vertical reference.

The IHO Geospatial Information (GI) Registry includes vertical datums as registered concepts, although
IHO also indicates that the IHO GI Registry is not an exhaustive or authoritative definition.

5.3 Temporal reference system

Time is measured by reference to Calendar dates and Clock time in accordance with ISO 19108:2002
Temporal Schema clause 5.4.4.

6 Data Quality
6.1 Introduction

Data quality allows users and user systems to assess fitness for use of the provided data. Data quality
measures and the associated evaluation are reported as metadata of a data product. This metadata
improves interoperability with other data products and provides usage by user groups that the data product
was not originally intended for. The secondary users can make assessments of the data product usefulness
in their application based on the reported data quality measures.

For S-121 the following data quality elements have been included;
- Completeness of the data product in terms of coverage;
- Logical Consistency;
- Positional Accuracy;
- Temporal Accuracy;
- Thematic Accuracy;
- Data Set Validation checks.
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6.2 Completeness

An S-121 product contains a quality geometric and attributive description (current, accurate, consistent),
homogeneous and standardised of the entire set of MLB managed by the organization which issued the
data set.

6.2.1 Redundant or oversampled data

MLB data is official data and therefore redundant and oversampled data elements are not permitted. It is
up to the data producer to ensure consistency with official source documentation and correct attribution as
such in the S-121 dataset.

Duplicate instances of features (defined by equal geometric realization, feature and attribute definition and
temporal validity) are not permitted. Multiple instances of feature classes must be differentiated by means
of attributes or metadata. Different versions of a feature instance are permitted using the versioning
attributes to distinguish which is valid and any particular time.

6.2.2 Omission
The description of jurisdictional zones through the definition of MLB is often done through conceptual
descriptions which may be complete or incomplete. For the sake of clarity features defined in the Feature
Catalogue have very strict geometric primitives to ensure their geometries match the feature’s definition in
related legislation.
In order to also support conceptual description, these features also may be described textually or by

reference to other features. Certain features such as geodetic lines or loxodromes, may have densification
requirements (which may be separately documented).

6.3 Logical consistency
6.3.1 Domain consistency

Attribute values must be validated to ensure they are within the defined range. The allowed ranges are
defined in the Feature Catalogue.

6.3.2 Format consistency

Data encoded in one of the S-121 data formats; either GML or the Explicit Text Format defined in Annex B
should be validated in accordance with the format specification.

6.3.3 Topological consistency

The dataset validation tests the geometric consistency of a dataset should reflect S-100 Level 3a geometry.

6.4 Positional accuracy

Authoritative data has by definition absolute accuracy because it represents a defined position without
gualification. Authoritative data may be described in treaties, national legislation and/or deposits in
compliance with UNCLOS. These absolute accuracy positions may be included in a data set along with
derived data.

Official data has by definition absolute accuracy because it depicts a determination of a state’s Maritime
Limits and Boundaries where no process exists to make it authoritative or where a technical process has
been required to realize the data; although errors may exist in the data no disadvantage will apply to a user
that acts in good faith. Official data may be described in treaties, national legislation and/or deposits in
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compliance with UNCLOS and become authoritative data. These absolute accuracy positions may be
included in a data set along with derived data. Official data may be normalized to a single spatial reference
system.

Data derived from authoritative or official data has the accuracy of the transformation or other process used
to generate the data. A location may be represented by a point that has an absolute accuracy in one
Coordinate Reference System, but has a different transformed value in another CRS. Since multiple treaties
may have been agreed at different times there may be multiple locations with absolute accuracy in a MLB
data set that use different CRS. If all of these points are transformed to a common CRS, so that they can
be managed in a GIS and used, then each point may have an error resultant from the transformation
process. The transformation source and the resultant error may be referenced in a source reference within
the structure for each transformed point.

The accuracy of derived lines, such as transformed or densified lines shall also carry an accuracy statement
in a referenced source for the transformation process.

6.5 Temporal accuracy

Constituent of data features may be established at different dates. A validity attribute is mandatory for all
features. A single creation date may be assigned to a component feature derived from different sources.
The source description shall be used to describe the difference between the actual establishment date of a
feature and any date assigned to a group.

6.6 Thematic accuracy
6.6.1 Thematic classification correctness

Each of the standardized features will have an IHO code to serve as a linkage to proper depiction based
on the IHO S-100 Feature Concept Dictionary. When a feature type will be realised into a specific instance
the corresponding IHO code shall be linked to the object to ensure that the proper thematic classification is
used. Through such automation, no further verification is needed.

6.6.2 Non-quantitative attribute accuracy

The method used for evaluating the accuracy of the non-quantitative attribute values with respect to reality
is determined by the type of data and its method of acquisition, and thus rely on the metadata information
and data description provided at the time of the dataset integration.

6.6.3 Quantitative attribute accuracy

The method used for evaluating the accuracy of the quantitative attribute values with respect to reality is
determined by the type of data and its method of acquisition, and may be calculated in accordance with

clause 5.3 or may rely on the metadata information.

The presence of inconsistencies or discrepancies in information provided by different states does not
indicate the existence of a dispute among the relevant states.

6.7 Dataset Validation checks

A set of dataset validation checks are included as Appendix A of this Product Specification. These form a
minimum set of data validation tests and do not provide assurance that features meet an intended level of
logical or topological consistency. This section of the Product Specification contains guidance to ensure a
minimum level of consistency is achieved across all S-121 datasets.
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7 Data Capture and Classification

Maritime Limits and Boundaries data is primarily acquired from multiple external and internal sources.
Critical points may be defined in treaties and other agreements. The S-121 source feature is designed to
support references to official sources.

The S-121 Data Classification and Encoding Guide (DCEG) describes how data defining Maritime Limits

and Boundaries should be captured using the features defined in the S-121 Feature Catalogue. This Guide
is located at Annex A.

8 Maintenance

There is no mechanism for maintenance defined in this Product Specification.

9 Portrayal

No specific portrayal implementation is included within this Product Specification.

10 Data Product Format (encoding)
The data format for the data provided is dependent upon its use.

1) Deposit — Data is provided as one possible (GB-9) official deposit of MLB objects to the UN in
accordance with UNCLOS.

2) Exchange — A set of MLB data may be provided as a dataset encoded as GML, in accordance with
S-100 part 10b.

See Annex B for a complete description of the Explicit Text Format encoding for S-121.

11 Data Delivery

Multiple encodings and product delivery mechanisms for the data are permitted. The Explicit Text Encoding
Format (S-121 Annex B) is recommended for depositing MLB to the UN DOALOS, and the GML encoding
(see S-100 part 10b) is identified as a neutral encoding for other requirements.

This section needs to be expanded in a future version of this Product
Specification to support dataset discovery metadata (for example in section 1.6)
and how features are aggregated into datasets as per S-100 (particularly Part
4a).
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12 Metadata

The S-121 Product Specification makes use of IHO S-100 and ISO 19115:2003 metadata. The Metadata
in this dataset complies with S-100 Part 4a. The metadata for an entire data product dataset is defined in
Table 1-1, clause 1.6 in this document. Additional metadata may be defined to be associated with any
feature instance in a dataset.

Currently metadata addressing the Product Specification is described in clause
1.6, Table 1-1 in this document. There will need to be some restructuring to
include dataset metadata in this section and rewrite clause 1.6 in a future version
of this Product Specification.
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Appendix A Validation Tests
(Normative)

A 1. Test case for attribute assignment to feature classes

a) Test purpose: Verify that all mandatory attributes associated with feature classes are
provided.

b) Test method: Check that all mandatory attributes that are defined for each feature class
in the Feature Catalogue are provided.

c) Reference: Appendix B, clause B 2.3.
d) Testtype: Basic.
A 2. Test case for attribute domains
a) Test purpose: Verify that attribute domains respect Feature Catalogue definition.

b) Test method: Check that all attribute domains defined in the Feature Catalogue are
respected.

c) Reference: Appendix B, clause B 2.3.
d) Testtype: Basic.
A 3. Test case for feature duplication

a) Test purpose: Verify that a feature is not duplicated (that is, with identical geometry,
feature definition and attribution) with another feature in the same dataset.

b) Test method: Check that each feature is not duplicated with itself. If two instances of a
feature class exist they must be differentiated by means of attributes such as the
versioning attribute or metadata.

c) Reference: Clause 6.2.1.

d) Testtype: Basic.

A 4. Test case for data omission

a) Test purpose: Verify that data is not missing.

b) Test method: Check that geometrically defined linear features are logically continuous
and that geometrically defined area features are bounded by as set of boundary objects.

c) Reference: Clauses 6.2.2.

d) Testtype: Basic.
A 5. Test case for domain consistency

a) Test purpose: Verify that attribute values are within specified ranges.
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b) Test method: Check that attribute values are within range by means of test software.
c) Reference: Clause 6.3.1

d) Testtype: Basic.
A 6. Test case for format consistency

a) Test purpose: Verify that the encoding is compliant with the encoding specified by this
Product Specification.

b) Test method: Conformance with encoding specification.
c) Reference: Clause 6.3.2.
d) Testtype: Basic.
A 7. Test case for topological consistency
a) Test purpose: Verify that the dataset geometry is in line with S-100 Level 3a geometry.
b) Test method: The object topology consistency test is done by the GIS software.
c) Reference: Clause 6.3.3.

d) Testtype: Basic.
A 8. Test case for data accuracy

a) Test purpose: Verify that objects and attributes are represented to the accuracies
specified in the metadata or associated source objects associated with the data types
within the data set.

b) Test method: Verify that all data elements are either of officially declared absolute
accuracy or associated with metadata elements or source objects that describe the
accuracy.

c) Reference: Clause 6.4.

d) Testtype: Basic.
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Appendix B Application Schema
(Normative)
B 1. Overview

The S-100 Universal Hydrographic Model allows for the representation of many aspects of the marine
environment. Marine resources maps, fisheries maps, a marine cadastre and Maritime Limits and
Boundaries use concepts defined in UNCLOS. The theme behind some of these types of marine data is
rights, restrictions and responsibilities.

This Appendix describes an Application Schema model for managing rights, restrictions and responsibilities
within the context of S-100. The high level conceptual model is based on the General Feature Model defined
in ISO 19109 and the conceptual model defined in IHO S-100. The model is similar to that defined for any
S-100 compliant feature based data model. The major distinguishing characteristic is the introduction of the
Rights, Restrictions, Responsibilities and Parties structure derived from the ISO 19152 Land Administration
Domain Model within the scope of UNCLOS.

The conceptual model for managing rights, restrictions and responsibilities is described in this Appendix to
S-121. S-121 features are shown with class names beginning "S121" followed by the name of the class.

B 2. Feature and Attribute Structure from S-100

The S-121 Application Schema uses the same Feature and Attribute model as defined in IHO S-100.
Feature types, attribute types and listed values for code lists and enumerations have their definitions
recorded within the IHO Geospatial Information Registry.

Attributes provide detail that establish context for a feature. S-100 defines attributes that may be associated
with a feature. Types of geometry are limited by the Spatial Primitive Types defined in S-100. Thematic
attributes have their definitions recorded in the IHO Geospatial Information Registry and Feature Catalogue.

The ISO 19152 Standard defines a structure to represent Rights, Restrictions and Responsibilities, Parties
and Sources. This structure also acts as a set of attributes by reference. These attributes may be shared.
For example, several of the features in a MLB data set may describe sovereign rights, or have common
sources. The structure inherited from ISO 19152 is implemented using S-100 Information types. These
Information types, their attributes and enumerations of listed values are also recorded in the IHO Geospatial
Information Registry and the Feature Catalogue.

Another attribute structure inherited from ISO 19152 is the capability to version features. Versioning allows
for individual features to be revised using a start and end date. An alternative approach is to version entire
datasets using metadata. Both versioned features and versioned datasets can be used together.

B 2.1 Application Schema General Model

Figure B-1 shows the overall S-121 Application Schema model. The S-121 Feature Unit derives directly
from S-100 and takes on attributes defined in the Feature Catalogue. The S-121 Spatial Attribute Type
takes on the spatial attribute types of S121 Point, S121_Curve, S121 Surface or S121_Volume. These
spatial attributes take their geometry from S-100 Part 7.

This Feature and Attribute structure has a relationship to S121_Source so that source information can be
provided on any feature or spatial attribute. Zone (or Space) features may also have a relationship to a
Basic Administrative Unit type feature, which is an Information type. This allows Rights, Restrictions and
Responsibilities to be described and associated to Parties or Group Parties. These may also be sourced.

All of the Information types are defined in the S-121 Feature Catalogue.
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The S121 Party and S121 GroupParty are non-spatial objects. Individual parties are identified by the
attribute values of the party features.
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B 2.2 Basic Administrative Unit Package

The Basic Administrative Unit is an information type to “which (one or more) unique and homogeneous
rights, responsibilities or restrictions are associated?”. This class does not take on spatial attributes itself,
but is associated with a FeatureUnit, which corresponds to a feature and has its own spatial attributes. The
rights, restrictions and/or responsibilities and parties structure is thus shared through the
BasicAdministrativeUnit. That is, a Basic Administrative Unit is an attribute by reference for a Feature Unit.
The BasicAdministrativeUnit feature is also a Versioned Object which allows the duration of validity for an
object to be described. The BasicAdministrativeUnit is illustrated in Figure B-2.

The attribute basicAdministrativeUnitType is taken from the code list basicAdministrativeUnitType and
describes the types of the administrative unit.

BasicAdministrativeUnit realizes attributes from the metaclass S121 GF_ThematicAttributeType. The
memberName attribute is inherited and is renamed as basicAdministrativeUnitName. It establishes a name
for an instance of a BasicAdministrativeUnit.

The feature component of the Application Schema model is derived from IHO S-100 allowing direct
compatibility with other IHO Product Specifications. Features defined in S-121 can thus be imported into
other S-100 based products.

The attribute ulD is used in relationships between instances of the BasicAdministrativeUnit and Rights,
Restrictions and/or Responsibilities and parties (Party) information objects.

The attribute basicAdministrativeUnitContext allows the context for an instance of a BasicAdministrativeUnit
to be described. This would include other information that would be included with a logical administrative
unit in a document.

Both the attribute basicAdministrativeUnitName and basicAdministrativeUnitContext support multilingual
character strings in accordance with the ISO TC211 PT_Locale structure3.

21S0 19152
3 PT_Locale is defined in ISO 19139 and ISO 19115-3 which are the XML encodings for metadata, although the structure allows any
text string to include an identifier of language and text in that language..
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Figure B-2 — S-121 Basic Administrative Unit

B 2.3 Feature Unit
The class Feature Unit realizes S121 GF_FeatureType. The definition, code and other aspects are
recorded in the Feature Concept Dictionary Register. A Feature Unit would be associated to a
BasicAdministrativeUnit information type to take on rights, responsibilities and restrictions and party
administrative attributes.

The name of a feature is optionally defined in the attribute name. The attribute name is realized from the
attribute typeName from the metaclass S121_GF_FeatureType. The definition, and isAbstract of the feature
are recorded in the Feature Concept Dictionary Register so do not need to be included in attributes.

The attribute context optionally describes the administrative aspects of the feature object.

The attribute context is of type CharacterString and may support PT_Locale from ISO 19139 (or ISO 19115-
3) in order to support multi-language data description.

The attribute releasability is optionally used to differentiate between releasability status for particular

features. It makes use of the enumeration releasability TypeList.

Shared geometry is provided through the implementation of S-100 Level 3a geometry

All FeatureUnit Features are versioned.

Only one spatial primitive (Point, Curve or Surface) may be associated with a defined feature.

A name or label will uniquely identify the feature.
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Figure B-3 — S-121 Feature Unit

Geometry / Additional Spatial Information

The approach to geometry in S-121 is different from that used in ISO 19152 which is based on a surveying
model. S-100 allows one geometry per feature and composition is handled at the feature level through
feature associations. It is straightforward to convert from ISO 19152 to the S-100 geometry model because
both are based on the ISO 19107 spatial schema. They differ only in how composition is done. S-121 uses

the IHO S-100 approach.

S-121 includes additional ways of describing position inherited from the ISO standard 19152. These are the
description of a spatial attribute textually called “location by text” and the description of a position in a
coordinate reference system different from that used to describe other positions in the same dataset. Both
cases occur in real data. A treaty or law may describe a position as “an extension of a line from ...” or by
some other descriptive means. Also, the reference system used in a treaty or law may be in a coordinate
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reference system that was used at the time the treaty or law was written. Since this textual description or
position in a unique coordinate reference system are what is described in the treaty or law, they are the
correct position and must be included as is in the S-121 data. However, for an implementing production
system to work, and for it to be possible to calculate and display geometries it is necessary for all the spatial
primitives to be within the same Coordinate Reference System. A new information type carrying additional
information has been defined, “AdditionalSpatiallnformation”.

1ISO19152 also allows for per object versioning. All of the feature and thematic attributes in S-121 may
optionally be versioned. Versioning in the other S-100 based Data Products is done at the dataset level. If
an S-121 Spatial is revised then the version of all the Features that reference that attribute as a component
will need to be revised.

In S-100 spatial components may be shared. Under S-100 Level 3a geometry there may be several Feature
instances that share the same spatial component by reference. For example a curve may be the spatial
component referenced by a limit, a boundary or an adjacent zone. Similarly, in S-121 the additional spatial
information type with its attributes may be shared. A constraint is defined that locks the additional spatial
information object to the corresponding S-121 Spatial Attribute object. Since the additional spatial
information object and the S-121 Spatial component are locked together they must handle versioning in the
same manner. Since geometry components are not versioned versioning is done at the feature level only.

The attributes and relationships of S-121 SpatialAttributeType and S-
121_AdditionalSpatiallnformationType are shown in Figure B-4 below. The attributes of
SpatialAttributeType are the same as for any spatial attribute from S-100. The additional information type
AdditionalSpatiallnformation contains the additional attributes required to support the alternate coordinate
reference system based positions and “Location by text” aspects.

The attribute salD is the spatial attribute identifier that is referenced by the FeatureUnit.The attribute silD is
the additional spatial attribute object identifier that is referenced by the FeatureUnit.

The attribute locationByText allows additional spatial information to be a textual description. This allows
locations, limits, zones or spaces that are not fully described geometrically to be included.

A CoordinateReferencingSystem (CRS) may optionally be textually described using the attribute

referenceSystem. Some treaties points or lines may come from different sources and it is possible in one
dataset to make use of more than one CRS.
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5121 Feature::5121_SpatialAttributeType «FeatureAttribute,abstract»
+spatialCharacteristics P——— 5121 Feature::5121_ "
> ' 1. «S5100_GF_SpatialAttributeType» + silD: Oid
0.* H + geometry: GM_Object + locationByText: CharacterString [0..1]
' + scaleMinimum: Positivelnteger [0..1] + referenceSystem: 5100_|0_ldentifiedObject [0..1]
:‘ + scaleMaximum: Positivelnteger [0..1] ::5121_VersionedObject
) + startlifespan: DateTime
+sa | 0% N + endLifespan: DateTime [0..1]
AN + collection: CharacterString [0..1]
+additionalgpatialCharacteristics
K>
o= N 0.*
N .

+u 0.*

fuSource

«invariant»

{multiplicity constraint - Only one Spatial Attribute
Type version may be associated with one FeatureUnit
instance at one time.}

{type constraint - All Spatial Attribute Types
associated with a FeatureUnit shall be of the same
geometric type Point, Curve or surface. }

saSource

+source +source [, *

«MLB» +source

.

{There is a 1:1 correspondence between
instances of the 5-121_SpatialAttributeType
and the corresponding instances of the $-
121_AdditionalSpatiallnformationType
carrying additional information.}

tsSource

$121 Source::Source 0.

Figure B-4 — S-121 Spatial Attribute Type

The attribute referenceSystem references the class S100_IO_IdentifiedObject. This in turn references a
series of other classes shown in Figure B-5 below that identify the CRS. This includes an optional reference
to an authority that makes use of the metadata class CI_Citation. This is complex way of duplicating the
role of S121 Source, so a constraint is applied to make use of the S121_Source approach.

$121_VersionedObject

«FeatureAttribute,abstract»
5121_AdditionalSpatialinformationType

+ silD: Oid
+ locationByText: CharacterString [0..1]
+ referenceSystem: $100_lO_|dentifiedObject [0..1]

«Pre-condition»
{Reference System required unless defined in
-| metadata)

AN

«invariant»
{The authority for a reference system should
be described using "Source".}

AN

10_IdentifiedObject

$100 V2 Identified Object::
$100_10_ldentifiedObject

Reference system information::
RS_ldentifier

MD_identifier

+
+

::10_IdentifiedObject
+ name: RS_ldentifier

::10_IdentifiedObjectBase
+

+ identifier: RS_ldentifier [0..*]
+ alias: GenericName [0..*] +
+ remarks: CharacterString [0..1]

codeSpace: CharacterString [0..1]
version: CharacterString [0..1]
::MD_lIdentifier
authority: Cl_Citation [0..1]
code: CharacterString

Figure B-5 — S-121 Reference System Attribute

Since the domain of rights for some of the UNCLOS feature instances have different vertical extents it is
necessary to address the third dimension. This is done by using an optional height description attribute on
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2D features to establish a volume. 3D space type features that support volume therefore have the same
geometric primitives as 2D zone type features.

Figure B-6 below shows spatial geometry for each of four feature categories Location, Limit, Zone and
Space.

The locationByText attribute is an attribute that allows a textual description. There are some situations
where MLB authoritative documents do not geometrically describe all boundaries of a zone. If both spatial
geometry and text are both provided then the geometry may be considered as an approximation and the
text as the authoritative description. With respect to locationByText, the presence of inconsistencies or
discrepancies in information provided by different states does not indicate the existence of a dispute among
the relevant states.

Feature to feature relations are allowed between the Location, Limit, Zone and Space type features. This
will allow one to associate particular treaty or control points to delimit curves and particular curves to bound
zones. Since administrative attributes such as Rights only apply to Zones and Spaces it is hecessary to
have a mechanism to relate a Zone or a Space to Limits and Location points when the geometric elements
are not described.
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$121_VersionedObject «FeatureAttribute,abstracts
«FeatureType» — . 5121 Feature::5121_SpatialAttribu
5121 Feature::FeatureUnit o | +spatialcharacteristics [, coo o
+ fulD:Oid 1.* | «5100_GF_SpatialAttributeTypes g
+ ko> +  geometry: GM_Object
+ 0.* “7 |+ scaleMinimum: Positivelnteger [0..1]
[+ context: CharacterString [0..1] [ «pre-condition» + _scaleMaximum: Positivelnteger [0,
+  releasabilityType: releasabilityTypeList [0..1] {If location by text and geometry are both = =
::5121_VersionedObject provided the geometry may be considered as an $121_VersionedObject
+  startlifespan: DateTime ‘ approximation and the text is descriptive.} aFeatureAttribute,abstracts
+ endLifespan: DateTime [0..1] s121 B
+  collection: CharacterString [0..1]
+  silD: Oid
+  locationByText: CharacterString (0..1]
+additionalSpatialCharacteristics o+ |4 100 i 0.1]
[ ainvariants b «5121_Geometry»
{multiplicity constraint - Only one Spatial Attribute Type version may be associated with one FeatureUnit instance at one time.} $121 Feature::5121_Point
{type constraint - All Spatial Attribute Types associated with a FeatureUnit shall be of the same geometric type Point, Curve or ZnD
surface. } ::5121_SpatialAttributeType
L - +  sall id
[ 5100 Part 7»
| The attribute geometry is overwritten by specific + geometry: GM_Object = GM_Point :
| geometry types in S121_Point, S121_Curve, $-121 «S100_GF_SpatialAttributeType»
| Surface 4:5121_SpatialAttributeType
«MLB» +  geometry: GM_Object
$121 Feature Model::Location Spatialttribute o + Positivelnteger [0..1]
N ' o +  scaleMaximum: Positivelnteger [0..1]
+ locationObjectType: locationtTypelist o~ 1
+  interpolationRole: interpolationT, ..
: vaY k.onn‘oe i :\ ;;.oo ]un ypelist (0.1] §>. cFestureAtibuten.
tType: pointTypetistC.. d Additional Spatial Characteristics A o $121 Feature::$121_PointAttributes
vocation | 2. =
{ordered} 01|, originalLocation: locationReference [0..1]
«Pre-condition» D +  officiallocation: locationReference [0..1]
(Feature to feature relationships describe +  commonLocation: locationReference (0..1]
the association of Limits to their defining +  globalLocation: locationReference (0..1]
points Locations. The geometric relations between +  WGS84Location: locationReference [0..1]
spatial geometric objects take precedence 121_AdditionalSpatialinformationType
when they are fully defined.} ilD: Oid
+  locationByText: CharacterString [0..1]
+  referenceSystem: $100_I0_ldentifiedObject [0..1]
et | 0.0 ::5121_VersionedObject
: +  startLifespan: DateTime
«MLB» ' +  endLifespan: DateTime [0..1]
5121 Feature Model::Limit SpatislAttribote + collection: CharacterString [0..1]
+  limitObjectType: limitTypeList
+  arcGeometryType: arcGeometryTypelist [0..1] €5121_Geometry»
Additional Spatial Characteristics o e SIZUEentine S12% Cv
slimit | 0.% limit | 0.% : ::5121_SpatialAttributeType
. ' + salD: Oid
«Pre-condition» [N . 5100 Part 7»
migus i —J-
Piys (Feature to feature relationships describe : .
(interior (extdrior the association of zones to their bounding | | | Tt Ttoe- - - - | il eRomatey GME Quject S G Qnsptablecuive
bound : bound) limits. The geometric relations between «S100_GF_SpatialAttributeTypes
hole) spatial geometric objects take precedence ::5121_SpatialAttributeType
when they are fully defined.} +  geometry: GM_Object
+one [0 +z0ne |0..* +  scaleMinimum: Positivelnteger [0..1]
+  scaleMaximum: Positivelnteger [0..1]
«MLB»
5121 Feature Model::Zone Eusmng
{GM_Curve, arcByCentrePoint, circleByCentrePoint)
+  zoneObjectType: zoneTypelist
+ i i 0.7 -
+ areaValue: LA_AreaValue [0..*] . «FeatureAttributes
+ referencePoint: GM_Point [0..1] > Spatialattribute ” e
+  surfaceRelation: LA_SurfaceRelationType [0..1
= Lizd G4 ::5121_AdditionalSpatialinformationType
+ areaClosed(); Boolean + silD: Oid
+  computeArea(): Area 0.+ + locationByText: CharacterString [0..1]
+  createArea(): GM_MultiSurface Additional Spatial Characteristics + 100_10_ [0.1)
wone | O.r ::5121_VersionedObject
e o N e
{Feature to feature relationships describe - mt:ﬂ i’é-hm este o)
+space (0.1 the association of a 2.5D space to their % i it
defining zones, The geometric relations «S100 Part 7»
«MLB» between spatial geometric objects take +  WGS84geometry: GM_OrientableCurve (0..1]
5121 Feature Model::Space - | precedence when they are fully defined.}
5 7 5 : «5121_Geometry»
¢ apscabjectType: spaceTipallt ' o L . $121 Featurers121 Surk
+  referencePoint: GM_Point [0..1} 121_SpatilAttribute
+ volumeValue: LA_VolumeValue [0.%] - ey e -
+ volumeClosed(): Boolean 0..* 5 IAttribi «S100 Part7»
+  computeVolume(): Volume patilANtute +  geometry: GM_Object = GM_OrientableSurface
+  createVolume(): GM_Multisolid o oot o «5100_GF_SpatialAttributeTyper
tional Spatial Characteristics
el Spatiat Charactarts 1:5121_SpatialAttributeType
+  geometry: GM_Object
+  scaleMinimum: Positivelnteger [0..1]
«CodelLists «CodelLists +  scaleMaximum: Positiveinteger [0..1]
$121 Feature::spaceTypelist $121 Feature::limitTypeList
+ space + limit «FeatureAttributen
+  internationalBoundary 1. 5121 Feature::5121_Surface_Attributes
+ baseline = 5 2
¥ athipaligicasseline #5121_AdditionalSpatialinformationType
«datatypen S0 e +  silD: Oid
locationReference + normalBaseline + I«':mne\;u:l: chsalr;;telgz:‘i’ng ﬁjdlob‘ o
i i 4 referenceSystem: jentifiedObject [0...
+  referenceSystem: $100_10_dentifiedObject +  straightBaseline i e 8
4 el iEiiPostions CharstEAChiag +  lowTideElevationBaseline ::5121_VersionedObject
. +  mouthOfRiverBaseline 4+ startlifespan: DateTime
+  portBaseline + endLifespan: DateTime [0..1]
+  reefBaseline + collection: CharacterString [0..1]
+  outerlimitOfTheTerritorlalSea
+  outerlimitOfTheContiguousZone «S121_Geometrys
Cocalletn +  outerlimitOfTheExclusiveEconomicZone . $121 Faature::$121 Vokume.
5121 Feature:zoneTypelist +  outerlimitOfTheContinentalShelf I =
e +  outerlimitOfTheRoadstead 121_SpatialAttributeType
+  InternalWater S constuctiontine + salD:0id
+ archipelagicWater e «$100 Part7»
+ territorialSea «codelists 21 Surface -
+  roadstead =
, +  geometry: GM_Object = GM_Orlentablesurface
it rade adatatyper «codelists T $eomeatny M. 00) L <
& GeksveEcanomiczone Spatial Unit:: pointTypeList & ction «5100_GF_SpatialAttributeTypes
+  continentalShelf LA_VolumeValue : 121_SpatialAttributeType
+  defined é
+  highsea + volumeSize: Volume +  comput T plometry: GMObjac:
+ theArea s TR Yohiietd +  scaleMinimum: Positivelnteger [0..1)
Sl einttlind] +  scaleMaximum: Positiveinteger [0..1]
adatatypen
l"""""!'a Unit:; «FeatureAttributen
Airallie - 5121 Feature::5121_Volume_Attributes
RconsListy b NeasiecAree 4+ volumeVerticalPosition: GM_Point
i +_type: LA_AreaType iR
«CodelLists «C Listn = volume) -emca x{enl. slin(ve
5121 Feature Model. 5121 Feature: scodelista #5121,
Spatial Unit:: «Codelists +  silD: Oid
+ airspace LA MLB Objects:: +  locationByText: Characterstring [0..1]
+ official + landsurface + location + 100_| 10.1)
+  internal +  watersurface + baselinePoint b :'ﬁ: 121_ VersionedObject
+ controlled +  waterColumn +  contributingPoint 0! startLifespan: D:
i + above : pan: DateTime
+  seabedsurface + limitPoint + geodesic % endiiespan: DateTime 10.1
A + onSurface o endLifespan: DateTime [0..1]
& [subsoll *_boundaryPoint sodrome + collection: Characterstring [0..1]

Figure B-6 — Spatial Geometry
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The Basic Administrative Unit (BasicAdministrativeUnit) information type acts as an attribute by association
to provide administrative attributes of Rights, Restrictions or Responsibilities to the Zone and Space
features. This is shown in Figure B-7 below.

0.*

— >

5121_VersionedObject

«FeatureType»
5121 Feature::FeatureUnit

«MLB» «Pre-condition» B
$121 Feature Model::Location | ... {Feature to feature relationships describe the
" " 77| association of Limits to their defining Locations. The
. " geometric relations between spatial geometric objects
L. +Iocat|or;,m s 2.* take precedence when they are fully defined.}
$121 VersionedObject {ordered} -
«MLB» +limit | 0.* P
$121 Admini ive::BasicAdministrativeUnit MLB «Pre-condition» B
§12 « ”d JesLimi {Feature to feature relationships describe the
g22beatureligcel L mit "~ 777" "7 association of zones to their bounding limits. The
geometric relations between spatial geometric objects
+limit | 0..* +limit | 0.* take precedence when they are fully defined.}
minus (interior plus (exterior
bound : hole) bound) P
+zone |0..* +zone |0.* - ‘
o «Pre-condition» D
« »

U

$121 Feature Model::Zone Y—

+zone a.*
VerticallExtent

{Feature to feature relationships describe the
association of a 2.5D space to their defining zones. The
geometric relations between spatial geometric objects
take precedence when they are fully defined.}

+space [0..1

«MLB»
$121 Feature Model::Space

Figure B-7 — Relation of Administrative Structure to Feature Unit

Source is described by reference to the Source information object. In the ISO 19152 standard the two
subtypes of Source are a SpatialSource and an AdministrativeSource. In S-121 this has been consolidated
into one Source Information Object with two conditional attributes. The attributes spatialSourceType and
administrativeSourceType that identify different enumerations. This is shown in Figure B-8 below.
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«MLB»
5121 Source::Source

sID: Oid
sourceAdministrativeDateStamp: DateTime [0..1]
sourceAuthoritativeDate: DateTime [0..1]
sourceDocumentType: CharacterString [0..1]
sourceAvailabilityStatus: LA_AvailabilityStatusType
adminstrativeSourceType: administrativeSourceTypelList [0..1]
spatialSourceType: spatialSourceTypelList [0..1]
sourceType: CharacterString [0..1]
sourceReference: 5121_ResponsibleParty [0..*]
sourceQuality: DQ_Element [0..*]
sourceSubmissionDate: DateTime [0..1]
sourceExternalArchiveldentifier: ExtArchive [0..1]
sourceRecordation: DateTime [0..1]

«S121»

+ sourceDocumentName: CharacterString [0..1]

+ sourceOnlineResource: onlineResource [0..1]

+ sourceRegistryNumber: CharacterString [0..1]

«Pre-condition»
---------- {At least one of the
three attributes
adminSourceType,
spatialSourceType, or
sourceType is
required.}

B T T S S S

«Codelist» «CodelList»
$121 Source:: §121 Source::
spatialSourceTypelList administrativeSourceTypeList
+ fieldSketch + internationalAgreement
+ gnssSurvey + domesticLegislativelnstrument
+ relativeMeasurement + domesticAdministrative
+ orthographicPhoto
+ satellitelmagery
+ topographicMap
+ lidarSurvey
+ video
+

hydrographicChart

Figure B-8 — Source

Figure B-9 below shows the Source object with all of the associated enumerations and associated support
classes. A set of attributes explicitly describe the information pertinent to source documents. These are:

sourceDocumentName — Document name - for example the document (legislation, treaty, title)
that defines the object;

sourceOnlineResource — Official URL (or equivalent online resource) where the document is
distributed:;

sourceregistryNumber — Unique official identifier of the record in a registry. For example, in
states with registers of legislative instruments, versioning is controlled by the registry ID.

The other S-121 Source attributes are:

S-121

sID — the identifier of the source;

sourceAdministrativeDateStamp — The moment that the event represented by the instance of
S-121_Source is further processed;

sourceAuthoratitiveDate — The date of force of law of the source by an authority;
sourceDocumentType — The type of document;

sourceAvailibilityStatus - The status of document from the enumeration
LA_AvailabilityStatusType;
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administrativeSourceType — Descriptive documentation that supports, complement or
describes the associated object;

spatialSourceType — The type of spatial "Source" document;

sourceType — The type of "Source" document Reference;

sourceReference — Reference to source through the class S121_ResponsibleParty;
sourceQuality — Data Quality description through the metadata class DQ_Element;
sourceSubmissionDate — The date of submission of the source by a party;
sourceExternalArchiveldentifier — The identifier of a source in an external registration;

sourceRecordation — The date of registration (recordation) of the "Source" by registering
authority.

The code lists and classes referenced are:

DateTime — A data type for recording clock time;

LA_AvabilityStatusType — An enumeration identifying the status of a source archive;
SpatialSourceTypeList — Category of "spatialSourceType" (from ISO 19152:2012);
AdministrativeSourceTypelList — Category of "administrativeSourceType" (from 1SO 19152);
responsibleParty — The responsible party of the "Source";

Cl_RoleCode — Responsible Party Role;

EX_Archive — Metadata about an external archive;

DQ_Element — A metadata class describing data quality of the source data;
DQ_EvaluationMethodTypeCode — A code list of the method used to evaluate data quality;
DQ_Result — Results of the data quality evaluation;

Cl_RoleCode — A code list of information about the function performed by the responsible party
for the source data;

Cl_OnlineFunctionCode — A code list of the online function performed by an online resource
as part of a contact for a responsible party for a source.

In addition the ISO metadata class CIl_ResponsibleParty has been realized in S-121 to be
ResponsibleParty. This includes the classes Contact, OnlineResource and Address that are realizations of
the ISO classes Cl_Contact, CI_Address and Cl_OnlineResource. The attributes and inheritance of
S121_Source are shown in Figure B-9.
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«MLB»
5121 Source::Source

«DataType»
$121 Administrative::responsibleParty

sID: Oid
sourceAdministrativeDateStamp: DateTime [0..1]
sourceAuthoritativeDate: DateTime [0..1]
sourceDocumentType: CharacterString [0..1]
sourceAvailabilityStatus: LA_AvailabilityStatusType
adminstrativeSourceType: administrativeSourceTypelList [0..1]
spatialSourceType: spatialSourceTypelist [0..1]
sourceType: CharacterString [0..1]
sourceReference: S121_ResponsibleParty [0..¥]
sourceQuality: DQ_Element [0..*]
sourceSubmissionDate: DateTime [0..1]
sourceExternalArchiveldentifier: ExtArchive [0..1]
sourceRecordation: DateTime [0..1]

«S121»

+ sourceDocumentName: CharacterString [0..1]

sourceOnlineResource: onlineResource [0..1]

+ sourceRegistryNumber: CharacterString [0..1]

O L T T P TR ey

+

+ 4+ + + 4+

responsiblePartylndividualName: CharacterString [0..1]
responsiblePartyOrganizationName: CharacterString [0..1]
responsiblePartyPositionName: CharacterString [0..1]
responsiblePartyContactinformation: contact [0..1]
responsiblePartyRole: CI_RoleCode [0..1]

«DataType»
5121 Source::contact

responsiblePartyContactPhone: CharacterString [0..1]
responsiblePartyContactAddress: address [0..1]
responsiblePartyContactOnlineResource: onlineResource [0..1]

«DataType»
$121 Source::address

addressDeliveryPoint: CharacterString [0..1]
addressCity: CharacterString [0..1]
addressAdministrativeArea: CharacterString [0..1]
adressPostalCode: CharacterString [0..1]
addressCountry: CharacterString [0..1]
electronicMailAdress: CharacterString [0..1]

G

«DataType»
$121 Source::onlineResource

+ 4+ + + + o+

onlineResourceLinkageURL: CharacterString
onlineResourceProtocol: CharacterString [0..1]
onlineResourceApplicationProfile: CharacterString [0..1]
onlineResourceName: CharacterString [0..1]
onlineResourceDescription: CharacterString [0..1]
onlineResourceFunction: Cl_OnLineFunctionCode [0..1)

«CodeList»
§121 Source::
administrativeSourceTypelList

«CodelList»
5121 Source::
spatialSourceTypelist

+ fieldSketch + internationalAgreement
+ gnssSurvey + domesticLegislativelnstrument
+ relativeMeasurement + domesticAdministrative
+ orthographicPhoto
+ satellitelmagery
+ topographicMap «CodelList»
+ lidarSurvey Citation and responsible
+ video party information::
+ hydrographicChart ClI_RoleCode
resourceProvider
i} custodian
«codeList» owner
Administrative:: u‘ser‘
LA_AvailabilityStatusType dustr\butor
originator

+ o+ 4+ + + + + + 4+

+ archiveConverted pointOfContact

+ archiveDestroyed principallnvestigator
+ archivelncomplete processor

+ archiveUnknown publisher

+ docAvailable author

Data quality
information::
DQ_Result

ClockTime
Date

«blueprint,featureType»
External::ExtArchive

«type»

acceptance: DateTime [0..1] Date and Time::DateTime

data: LocalisedCharacterString
extraction: DateTime [0..1]

recordation: DateTime [0..1]
sID: Oid
submission: DateTime [0..1]

+ o+ 4+ 4+ 4+ o+

«Codelist»
Citation and responsible

party information::

«CodelList» Cl_OnlLineFunctionCode

Data quality information::

DQ_EvaluationMethodTypeCode + download
+ information
+ directinternal + offlineAccess
+ directExternal + order
+ indirect + search
Data quality information::DQ_Element

+ nameOfMeasure: CharacterString [0..%]
+ measureldentification [0..1]
+ measureDescription: CharacterString [0..1]
+ evaluationMethodType: DQ_EvaluationMethodTypeCode [0..1]
+ evaluationMethodDescription: CharacterString [0..1]
+ evaluationProcedure[ [0..1]
+ dateTime: DateTime [0..*]
+ result: DQ_Result [1..2]

Figure B-9 — S121_Source Attributes
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B 2.5 Party Unit Package

A party is “a person or organization that plays a role in rights#’. A Party is considered as an object which
allows it to be shared. That is, a party may be part of several different rights, responsibilities and restrictions.
A Group Party is also a Party that consists of several individual parties. The PartyMember class provides
an 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 and Group Parties are
described by partyType and partyGroupType. Figure B-10 below shows the Party structure.

5121_VersionedObject

«MLB»
$121 Party::Party

+ plD: Oid
+ extPID: Oid [0..1]
+ partyName: CharacterString [0..1]
+ partyRole: CharacterString [0..*]
+ partyType: partyTypelist
+ partyGroupType: partyGroupTypeList [0..1]
$121_VersionedObject +group +parties
«MLB» 000 === 0.1 2.
5121 Party::PartyMember members
+ partyShare: Fraction [0..1]
«CodeList» «CodelList»
$121 Party::partyTypelist $121 Party::
partyGroupTypelist
+ internationalOrganization
+ stateCountry + agreement
+ provinceState + association
+ nonNaturalPerson + condominion
+ naturalPerson

Figure B-10 — S121_Party Package

The relationship between Parties, Group Parties, Rights, Restrictions and Responsibilities and feature
instances (BasicAdministrativeUnit) is by named associations.

The S121 Party is structured in an equivalent but simpler manner than 1SO 19152.
B 2.6 Rights, Responsibilities and Restrictions (RRR) Administrative Package

The RRR administrative package associates parties with Basic Administrative  Units
(BasicAdministrativeUnit). There are three subtypes realised as information types:

1. Right, with rights as instances.
2. Responsibility, with responsibilities as instances.

3. Restriction, with restrictions as instances. Restrictions usually apply to features independent of
the rights; that is, the related party can change and the restriction remains.

Rights, Responsibilities and Restrictions are information types associated by reference to
BasicAdministrativeUnit features.

These features are stand-alone entities associated by reference. They are Information types and do not
carry geometry. Feature objects therefore point to an appropriate information type. If the restriction is
changed it only needs to be changed once, not through the attributes in possibly hundreds of feature objects.

41S0 19152 LADM clause 4.1.13
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Figure B-11 below shows the S-121 Administrative Rights, Responsibilities and Restrictions.

5121_VersionedObject $121_VersionedObject
«abstract» e +unit «MLB»
5121 Admini: ive::Right Restriction Responsibility $121 Administrative::BasicAdministrativeUnit
1.* 0.* i
+ riD: Oid - |+ ulD:Oid
+ rightRestrictionResponsibilityDescription: CharacterString [0..1] + basicAdministrativeUnitName: CharacterString [0..1]
+ rightRestrictionResponsibilityShare: Fraction [0..1] + basicAdministrativeUnitType: basicAdministrativeUnitTypeList
+ rightRestrictionResponsibilityShareCheck: Boolean [0..1] + basicAdministrativeUnitContext: CharacterString [0..1]
+ rightRestrictionResponsibilityTimeSpec: S100_GF_DateTimeAttributeClass [0..1] it 0.+
+uni ..
A [% +rrr 0.* unitSource
«CodelList»
$121 Administrative::
basicAdministrativeUnitTypelList
+ maritimeLimitsAndBoundaries
rrrSource
«MLB»
$121 Administrative::Right +source
R A «MLB»
+ rightType: CharacterString 0.* $121 Source::Source
sID: Oid
«MLB» sourceAdministrativeDateStamp: DateTime [0..1]
$121 Administrative::Responsibility +source sourceAuthoritativeDate: DateTime [0..1]
o sourceDocumentType: CharacterString [0..1]
+ responsibilityType: CharacterString 1.* sourceAvailabilityStatus: LA_AvailabilityStatusType
adminstrativeSourceType: administrativeSourceTypelList [0..1]
spatialSourceType: spatialSourceTypelList [0..1]

«CodelList»
$121 Source::
spatialSourceTypelList

«MLB»
$121 Administrative::Restriction

+
+

partyRequired: Boolean [0..1]
restrictionType: CharacterString

+ + o+ + o+ F

+
+
&
+
+
&
+
+
+
T
+
+
+

sourceType: CharacterString [0..1]
sourceReference: S121_ResponsibleParty [0..*]
sourceQuality: DQ_Element [0..¥]
sourceSubmissionDate: DateTime [0..1]
sourceExternalArchiveldentifier: ExtArchive [0..1]
sourceRecordation: DateTime [0..1]

fieldSketch «S121»

gnssSurvey + sourceDocumentName: CharacterString [0..1]
relativeMeasurement «CodeList» + sourceOnlineResource: onlineResource [0..1]
orthographicPhoto $121 Source:: + sourceRegistryNumber: CharacterString [0..1]

satellitelmagery
topographicMap
lidarSurvey

video
hydrographicChart

administrativeSourceTypelist

internationalAgreement
domesticLegislativelnstrument
domesticAdministrative

Figure B-11 — S-121 RRR Administrative Package

B 2.7 Governance Object

Treaties and other descriptive documents normally contain a textual preamble that contains information
specific to the status of the data, or exchange data set (such as a deposit in compliance with the depositary
obligations of UNCLOS). This information requires another type of Information Type. This information type
is called a governance object. This information is not metadata; it is an integral part of the dataset containing
specific text, but it may duplicate some metadata elements such as title. The governance data object may
be versioned and can reference a source or sources.

All of the attributes of the governance object are optional except for a unique identifier attribute: goviD.
There may be zero or more (0..*) governance objects associated with a BasicAdministrativeUnit. When
generating a data set from data held in the S-121 data model the governance objects associated with the
Basic Administrative Units selected for output would be included with the output data.

There are several optional attributes that may be used to carry specific aspects of the textual preamble
such as the title (governanceTitle), or the reference number (referenceNumber) of the data. The textual
preamble would be carried as a character string in the governance description (governanceDescription)
attribute.

The attributes are:
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e govID — A unique character string and a namespace identifier which is also a unique character
string;

o referenceNumber — The reference number of the source reference;

e label — A short textual identifier of the governance object;

e name — The name of the governance object;

e governanceTitle — The title of the reference;

e governanceDescription — A character string containing the governance statement;

e releasibilityType — Optionally used to differentiate between releasability status for particular
features;

o dateApproved — The date at which the statement or document was approved by the appropriate
governing body;

e dateConsidered — The date at which the statement or document was considered by the appropriate
governing body;

e datelntroduced — The date at which the statement or document was introduced.

Figure B-12 below shows the Governance Object structure.

5$121_VersionedObject

«MLB»
$121 Administrative::Governance

govID: Oid

label: CharacterString [0..1]
referenceNumber: CharacterString [0..1) +gov
name: CharacterString [0..1]
governanceTitle: CharacterString [0..1] 0.*
governanceDescription: CharacterString [0..1]
releasabilityType: releasabilityTypeList [0..1]
dateApproved: DateTime [0..1]
dateConsidered: DateTime [0..1] +source |0..*
datelntroduced: DateTime [0..1] [

SRR I T T S S e

«MLB»
$121 Source::Source

+governanceContext 1.* .
+source | O.

Governance
«CodeList»
+administrativeContext 0.* 121/ Fen s
$121_VersionedObject l ) :releasabilityTypelList
«MLB» +unit unitSource +  official

$121 Administrative::BasicAdministrativeUnit 0.* + internal
+ controlled

Figure B-12 — Governance Object

B 2.8 Versioned Object

Versioning is a critical aspect for data. Each feature and information object can be separately versioned.
This is done by including two attributes in each of these features that define the beginning and end dates
of validity.
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Versioned and non-versioned features may be combined in a dataset. Non-versioned objects are then
implicitly versioned by the metadata date stamp on the whole dataset. Versioning is particularly important
when data is extracted from an online database. Figure B-13 below shows the S-121 versioning attributes
for S-121 features.

The VersionedObject attributes also contains an attribute collection. This attribute allows one to describe
several different collections of data. For example the UN may hold data from Canada, France and other
countries in the same database. There may be a uniqgue numbering or naming system for feature and
information object instances in Canada and another one in France, but there is no assurance that the two
namespaces do not conflict. The collection attribute identifies which “collection” a data element is a member
of. Effectively it ensures a unique namespace. This attribute is conditional. It is required in a database that
contains information from different suppliers. The attribute is not required in a country’s national database
(if the country has a unique and unambiguous name or numbering system and it is not required in an
exchange data set because the metadata of the entire dataset uniquely identifies the dataset).

With respect to versioning, the presence of inconsistencies or discrepancies in information provided by
different states does not indicate the existence of a dispute among the relevant states.
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«abstract»
$121_VersionedObject

a
+
+

startLifespan: DateTime
endLifespan: DateTime [0..1]
collection: CharacterString [0..1]

constraints

{endLifespanVersion (n-1) = startLifespanVersion (n)}
{collection required when there are multiple sources of data}

A

Versioned objects establish a mandatory startLifespan (start)
date and an optional endLifespan (end) date. The start date
must be included in all versioned objects.

The collection attribute identifies the data set or series to which

the data belongs. Each nation or organization creating  data needs
to identify the data. This is normally done in the metadata in a

data set being exchanged; however, in a database in which data
from multiple sources are combined it is necessary to identify

each versioned object. This attribute is conditional and is

required in databases or other conditions in which multiple
collections of data are combined. This attribute may be populated
from the metadata. For example, a database that contains
collections from two different States.

«MLB»
PartyMember _
«MLB» C
Party
A A
' 3
«FeatureType»
FeatureUnit
«FeatureAttribute,abstract»
$121_AdditionalSpatiallnformationType
«MLB»
Governance
«MLB»
BasicAdministrativeUnit
«abstract»
Right Restriction Responsibility
«MLB» «MLB» «MLB»
Right Restriction Responsibility

B 29

Implementation Model

Figure B-13 — Versioned Objects

The implementation model for the S-121 Administrative Group is shown in Figure B-14 below. It shows four
groups of features, the Feature/Attribute Group which is derived directly from S-100 and the three additional
groups implemented by S-121. There are only 7 instantiable classes. These additional groups are the
Administrative Group that defines the Basic Administrative Unit and the Rights, Restrictions and
Responsibilities. The Party group defines Parties and the Source Group defines Source references. The
governance object is also part of the Administrative Group.
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The structure is conceptually simple. There is a link from a Feature Unit to an Administrative Group
BasicAdministrativeGroupUnit for Zone type features and Space type features. The Administrative and
Party structure simply behaves as an attribute by association describing the Rights, Responsibilities and
Restrictions and the Parties involved for that Feature.

The Administrative group and the spatial primitives associated with a feature may also reference the
S121_Source in the Source group. This is also by reference and it allows source references to be shared.

The Feature, Administrative and Party groups are versioned objects. If a source changes a new source
reference instance should be generated.

The implementation model shown in Figure B-14 has resolved many of the relations to be navigable in one
direction meaning that they can be implemented as pointers in an encoding structure. The pointers emanate
from the FeatureUnit making the feature the central object in alignment with the philosophy of the underlying
S-100 GFM.

The structure of the party group has been transformed in the implementation model. Since the GroupParty
class inherited from 1SO 19152 is a subtype of the Party class with an extra attribute, these two classes
have been combined with the inclusion of a constraint that indicates that the additional attribute party group
type (partyGroupType) is to only be used in a group party. The Party Member class then becomes a related
feature. This simplifies the implementation for those systems that cannot support a relationship class used
for the purpose of carrying an association attribute.
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Figure B-14 — S-121 Implementation Model
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