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1 Overview
1.1 Introduction

This document has been produced by the IHO Nautical Information Provision Working Group
(NIPWG) in response to a requirement to produce a data product that can be used as a Nautical
Publication Information Overlay (NPIO) within an Electronic Chart Display and Information
Systems (ECDIS). Itis based on the IHO S-100 framework specification and the ISO 19100 series
of standards. It is a vector product specification that is primarily intended for encoding the extent
and nature of Marine Protected Areas, for navigational purposes.

The United Nations Convention on the Law of the Sea (UNCLOS) identifies certain categories of
Marine Protected Areas which may require higher standards of environmental protection. Article
194(5) places an obligation on parties to take measures necessary to protect and preserve rare
or fragile ecosystems. Part IX of UNCLOS identifies enclosed or semi-enclosed areas, such as a
gulf, bay, basin or sea between two or more countries, as places where countries shall endeavor
to coordinate the management of environmental protection activities. In respect of Particularly
Sensitive Sea Areas (PSSA), Article 211(6)(a) UNCLOS makes provision for a State to submit to
the “competent international organization” (IMO for shipping), special mandatory measures
concerning the protection from vessel sourced pollution.

UNCLOS thus creates an overall structure for the protection and preservation of the marine
environment and places a general obligation on States to implement global conventions
addressing particular forms of pollution protection and regional agreements tailored to the
requirements of discrete sea areas.

2 References

2.1 Normative

The following normative documents contain provisions that, through reference in this text,
constitute provisions of this document.

IHO S-100 IHO Universal Hydrographic Data Model Edition 3.0.0 (April 2017).

ISO 8601. 2004. Data elements and interchange formats - Information interchange -
Representation of dates and times. 2004.

ISO 3166-1. 1997. Country Codes. 1997.

ISO 19101-2:2008 Geographic Information - Rules for Application Schema

ISO/TS 19103:2005 Geographic Information - Conceptual schema language

ISO 19106:2004 Geographic Information - Profiles

ISO 19107: 2003 Geographic Information — Spatial Schema

ISO 19109:2005 Geographic Information - Rules for Application Schema

ISO 19110:2016 Geographic Information — Methodology for feature cataloguing

ISO 19111:2003 Geographic Information - Spatial referencing by coordinates

ISO 19115:2006 Geographic Information - Metadata

ISO 19115-2:2009 Geographic Information - Metadata: Extensions for imagery and gridded data
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2 Marine Protected Area Product Specification

ISO 19123:2005 Geographic Information - Schema for coverage geometry and functions
ISO 19129:2009 Geographic Information - Imagery gridded and coverage data framework
ISO 19131:2007 Geographic Information - Data product specifications

3 Terms, Definitions and Abbreviations
3.1 Terms and Definitions

The S-100 framework is based on the ISO 19100 series of geographic standards. The terms and
definitions provided here are used to standardize the nomenclature found within that framework,
whenever possible. They are taken from the references cited in clause 2.1. Modifications have
been made when necessary.

Application
manipulation and processing of data in support of user requirements (1ISO 19101)

application schema
conceptual schema for data required by one or more applications (ISO 19101)

conceptual model
model that defines concepts of a universe of discourse (ISO 19101)

conceptual schema
formal description of a conceptual model (ISO 19101)

coverage
feature that acts as a function to return values from its range for any direct position within its
spatial, temporal or spatiotemporal domain (ISO 19123)

EXAMPLE Raster image, polygon overlay, digital elevation matrix.

data product
dataset or dataset series that conforms to a data product specification

data product specification

detailed description of a dataset or dataset series together with additional information that
will enable it to be created, supplied to and used by another party

NOTE: A data product specification provides a description of the universe of discourse and a
specification for mapping the universe of discourse to a dataset. It may be used for
production, sales, end-use or other purpose.

dataset

identifiable collection of data (ISO 19115)

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

dataset series
collection of datasets sharing the same product specification (ISO 19115)
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domain

well-defined set (ISO/TS 19103)

NOTE: Well-defined means that the definition is both necessary and sufficient, as everything
that satisfies the definition is in the set and everything that does not satisfy the definition is
necessarily outside the set.

feature

abstraction of real world phenomena (ISO 19101)

NOTE: A feature may occur as a type or an instance. Feature type or feature instance shall
be used when only one is meant.

feature association

relationship that links instances of one feature type with instances of the same or a different
feature type (1SO19110)

NOTE 1; A feature association may occur as a type or an instance. Feature association type
or feature association instance is used when only one is meant.

NOTE 2: Feature associations include aggregation of features.

feature attribute

characteristic of a feature (ISO 19101)

NOTE 1: A feature attribute may occur as a type or an instance. Feature attribute type or feature
attribute instance is used when only one is meant.

NOTE 2: A feature attribute type has a name, a data type and a domain associated to it. A feature
attribute for a feature instance has an attribute value taken from the domain.

geographic data

data with implicit or explicit reference to a location relative to the Earth (ISO 19109)
NOTE: Geographic information is also used as a term for information concerning
phenomena implicitly or explicitly associated with a location relative to the Earth.

metadata
data about data (1ISO 19115)

model
abstraction of some aspects of reality (ISO 19109)

portrayal
presentation of information to humans (ISO 19117)

quality
totality of characteristics of a product that bear on its ability to satisfy stated and implied
needs (1ISO 19101)

universe of discourse
view of the real or hypothetical world that includes everything of interest (ISO 19101)

3.2 Abbreviations
This product specification adopts the following convention for symbols and abbreviated terms:

S-122 January 2019 Edition 1.0.0
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ASCII American Standard Code for Information Interchange
DCEG Data Classification and Encoding Guide

ECDIS Electronic Chart Display and Information Systems
ENC Electronic Navigational Chart

EPSG European Petroleum Survey Group

GML Geography Markup Language

IHO International Hydrographic Organization

IOC International Oceanographic Commission

ISO International Organization for Standardization
MMSI Maritime Mobile Service Identity

MPA Marine Protected Area

MIO  Marine Information Overlay

NIPWG Nautical Information Provision Working Group
NPIO Nautical Publication Information Overlay

UML Unified Modelling Language

URI  Uniformed Resource ldentifier

URL Uniform Resource Locator

WMS Web Map Service

WFS Web Feature Service

www  World Wide Web

WGS World Geodetic System

XML Extensible Markup Language

XSLT eXtensible Stylesheet Language Transformations

3.3 Use of Language
Within this document, including appendices and annexes:

. “Must” indicates a mandatory requirement.

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

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

3.4 UML Notations

In this document, conceptual schemas are presented in the Unified Modelling Language (UML).
Several model elements used in this schema are defined in ISO standards or in IHO S-100
documents. In order to ensure that class hames in the model are unique ISO TC/211 has
adopted a convention of establishing a prefix to the names of classes that define the TC/211
defined UML package in which the UML class is defined. The IHO standards and this product
specification make use of classes derived directly from the ISO standards. This convention is
also followed in this document. In the IHO standards class names are identified by the name of
the standard, such as "S100" as the prefix optionally followed by the bi-alpha prefix derived from
ISO standard. For the classes defined in this product specification the prefix is "S-122". In order
to avoid having multiple classes instantiating the same root classes, the ISO classes and S-100
classes have been used where possible; however, a new instantiated class is required if there is
a need to alter a class or relationship to prevent a reverse coupling between the model
elements introduced in this document and those defined in S-100 or the ISO model.
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4 Specification Description
4.1 Informal Description of Data Product

This clause contains general information about the data product.

Title:

Abstract:

Content:

Spatial Extent:

Specific Purpose:

Marine Protected Area Product Specification.

A Marine Protected Area (MPA) is a protected area whose boundaries
include an area of the ocean. They include areas of the intertidal or
sub-tidal terrain, together with their overlying water and associated
flora, fauna, historical and cultural features, which have been reserved
by law or other effective means to protect part or all of, the enclosed
environment. For example, MPAs may be established to protect fish
species, rare habitat area, or entire ecosystems.

MPAs can range from, simple declarations to protect a resource, to
areas that are extensively regulated. The degree to which
environmental regulations affect shipping varies according to whether
MPAs are located in territorial waters, exclusive economic zones, or
high seas. These limits are regulated by the law of the sea. Most
MPAs are located in the territorial waters of coastal states, where
enforcement can be ensured. MPAs can also however be established
in a state's exclusive economic zone and even within international
waters. For example in 1999, Italy, France and Monaco jointly
established a cetacean sanctuary in the Ligurian Sea named the
Pelagos Sanctuary for Mediterranean Marine Mammals. This sanctuary
includes both national and international waters.

Datasets conforming to this specification will contain all relevant MPA
information for the area of coverage. Additionally there will be relevant
metadata data quality, production authority, data sources and
publication date.

Global coverage of maritime areas.
Describing marine protected area information in the maritime domain

for utilization in ECDIS, and to allow the producer to exchange marine
protected area information with interested stakeholders.

4.2 Data product specification metadata

This information uniquely identifies this Product Specification and provides information about its
creation and maintenance. For further information on dataset metadata see the metadata clause.

Title:

S-100 Version:

S-122 Version:

Date:

S-122

Marine Protected Area
3.0.0
1.0.0

January 2019

January 2019 Edition 1.0.0
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Language: English

Classification: Unclassified

Contact: International Hydrographic Organization,
4 quai Antoine ler,
B.P. 445

MC 98011 MONACO CEDEX
Telephone: +377 93 10 81 00
Telefax: + 377 93 10 81 40

URL: http://www.iho.int
Identifier: S-122
Maintenance: Amendments to this specification will be produced on a needs basis. For

reporting issues with this specification which need correction, use
the contact information.

4.3 Product Specification Maintenance
4.3.1 Introduction

Changes to S-122 will be released by the IHO as a new edition, a revision, or as a document
that includes clarification. These are described below.

4.3.2 New Edition

New Editions introduce significant changes. New Editions enable new concepts, such as the
ability to support new functions or applications, or the introduction of new constructs or data
types. New Editions are likely to have a significant impact on either existing users or future
users of S-122.

4.3.3 Revisions

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 will 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.
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4.3.4 Clarification

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

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.

4.3.5 Version Numbers

The associated version control numbering to identify changes (n) to this specification must be
as follows:

New Editions denoted as n.0.0

Revisions denoted as n.n.0
Clarifications denoted as n.n.n

4.4 Specification Scope

This product specification describes one data product and therefore requires only one scope
which is described below:

Scope ID: Marine Protected Areas datasets.

Hierarchical level: MD_ScopeCode - 005

Hierarchical level name:  dataset.

Level description: information applies to the dataset

Extent: EX_Extent.description: Global coverage of maritime areas

5 Data product identification

This section describes how to identify data sets that conform to the specification. A dataset that
conforms to this Product Specification may be identified by its discovery metadata as defined in
clause 12 of this specification. The information identifying the data product may include the
following items from S-100 3.0.0 clause 11-6 (adapted from ISO 19115).

title Marine Protected Areas

abstract Marine Protected Areas dataset is a vector dataset containing
all navigationally relevant information regarding the Marine
Protected Areas within a defined geographical area.

acronym MPA

S-122 January 2019 Edition 1.0.0
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content Marine Protected Areas information, such as characteristics of
the marine protected area, any restrictions and regulations in
force, its location and maintenance procedures that apply.

geographicDescription EX_GeographicDescription: E.g., official name of region.

spatialResolution MD_Resolution>equivalentScale.denominator (integer) or
MD_ Resolution>levelOfDetail (CharacterString). E.g.: “All
scales”

purpose Marine Protected Area datasets are produced for navigational

purposes within and ECDIS, and to allow the producer to
exchange MPA information with interested stakeholders.

language EN

Additional values if any use CharacterString values from ISO
639-2

6 Data Content and Structure
6.1 Introduction

The S-122 product is based on the S-100 General Feature Model (GFM), and is a feature-based
vector product. Figure 1 shows how the S-122 application schema is realized from the S-100
GFM. All S-122 features and information classes are derived from one of the abstract classes
FeatureType and InformationType defined in the S-122 application schema, which realize the
GFM meta-classes S100_GF_FeatureType and S100_GF _InformationType respectively.

MPAs are encoded as vector entities which conform to S-100 geometry configuration level 3b (S-
100 section 7-4.3.5). S-122 further constrains Level 3a with the following:
e Coincident linear geometry must be avoided when there is a dependency between
features.
e The interpolation of GM_CurveSegment must be loxodromic.

e Linear geometry is defined by curves which are made of curve segments. Each curve
segment contains the geographic coordinates as control points and defines an
interpolation method between them. The distance between two consecutive control
points must not exceed 0.3 mm at a display scale of 1:10000.

The following exception applies to S-122:
e The use of coordinates is restricted to two dimensions.
e Soundings features which use GM_Point or GM_Multipoint with three dimensional
coordinates are not currently included in S-122.
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«metaciassx
5100 V3.0 Part 3 General Feature
Model::5100_GF_ObjectType

’?

inheritance
inheritance

+subType 0..*
tsuperType 0.1

ametaclasse ametac] s .
§100 V3.0 Part 3 General Feature §100 V3.0 Part 3 General Feature | 3UbType0..
+superype .1 | podel: §400_GF_InformationType Medel::5100_GF_FeatureType
| |
| |
| |
zInformationTypes zFeatureTypes
5-122 Domain Model::InformationType 5-122 Domain Model::FeatureType
«ComplexAttribute= «Complexattribute s

+ fixedDateRange: fixedDateRange [0..1]

+ periodicDateRange: periodicDateRange [0..%]
+ featureMame: featureMame [0..%]

+ sourcelndication: sourcelndication [0..%]

fixredDateRange: fixedDateRange [0..1]
periodicDateRange: periodicDateRange [0..%]
featureMame: featureMame [0.%]
sourcelndication: sourcelndication [0..1]
textContent: textContent [0..%]

+ + + + +

Figure 1. Realizations from the S-100 General Feature Model

This section contains the Application Schema expressed in UML and an associated Feature
Catalogue. The Feature Catalogue is included in Annex C, and provides a full description of each
feature type including its attributes, attribute values and relationships in the data product. Figure
2 shows an overview of the S-122 application schema.

The classes comprising the S-122 application schema are divided into three packages — the S-
122 Domain model containing the features and information types that model the MPA application
domain specifically, and two other packages containing meta-features which are used to provide
guality and coverage information, and cartographic features, which allow dataset creators to
provide cartographically necessary placements where required. Geographic features in all three
packages use the spatial types from S-100 Part 7, which are imported as-is into the S-122 spatial
types package and can therefore can be used as types for S-122 spatial attributes. The spatial
types package also contains definitions of ‘union types’ (combinations of the S-100 spatial types),
since S-100 allows features to have different kinds of geometry but UML does not allow an

attribute of a class to have multiple types. The S-122 application schema models spatial attributes
as attributes of feature classes.
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Figure 2. S-122 Data model overview
6.2 Application Schema

The UML models shown below are segments of the overall MPA application schema, and include
overviews of the feature classes, information classes, meta features, spatial types, and the
relationships between them.

This section contains a general overview of the classes and relationships in the S-122 application
schema. Detailed information about how to use the feature types and information types to encode
MPA information is provided in the S-122 Data Classification and Encoding Guide (DCEG).

The following conventions are used in the UML diagrams depicting the application schema:
¢ Standard UML conventions for classes, associations, inheritance, roles, and multiplicities
apply. These conventions are described in Part 1 of S-100.
Italic font for a class name indicates an abstract class.
e Feature classes are depicted with green background; the dark shade for abstract feature
classes and the light shade for ordinary (non-abstract) feature classes.
e Information type classes are depicted with blue background; the dark shade for abstract
information type classes and the light shade for ordinary information types.
e Assaociation classes are depicted with a white background.
e Complex attributes are depicted with a pink background.
e Enumeration lists and codelists are depicted with a tan background. The numeric code
corresponding to each listed value is shown to its right following an ‘=’ sign.
¢ No significance attaches to the color of associations.
o Where the association role or name is not explicitly shown, the default rules for roles and
names apply:
o The role name is ‘the<CLASSNAME>" where <CLASSNAME> is the name of the
class to which that association end is linked.
o The association name is ‘<CLASSNAME1>_<CLASSNAME2>’" where
<CLASSNAME1> is the source and <CLASSNAMEZ2> the target. In case of a
feature/information association the feature is the source. For feature/feature or
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information/information associations without explicit names the source/target are

indicated b

6.2.1 Domain model

y an arrowhead.

6.2.1.1 Overview of domain features and information types

The abstract class FeatureType is an abstract class from which the geographic feature classes
in the application schema are derived, details of these are shown in Figure 3. FeatureType has
attributes for fixed and periodic date ranges indicating the effective dates of the feature, name of
the feature, source information, and a textContent attribute that allows text notes or references
to be provided for individual feature instances where appropriate. The attributes defined in
FeatureType are inherited by all S-122 geographic feature types. All the attributes in
FeatureType are optional. A derived class may impose additional constraints, which will be
described in the definition of the derived class or the S-122 DCEG.

5-122 Geometry

(from 5 T 2V1.0.0)

|
xLISE:s:

5-122 Metadata

(from 8-122 V1.0.0)

=zFeatureTypes

FeatureType

=ComplexAttributes
+ fixedDateRange: fixedDateRange [0.1]
+ periodicDateRange: periodicDateRange [0..%]
+ featureName: featureMame [0..%]
+ sourcelndication: sourcelndication [0..1]
+ textContent textContent [0.%]

I

«FeatureTypes
MarineProtectedArea

«FeatureTypes
Restricted AreaNavigational

«FeatureTypes
RestrictedAreaRegulatory

«FeatureTypes
VesselTrafficServiceArea

aSimpleAttributes

+ categoryOfWlarineProtectedArea
categoryOfMarineProtectedArea

+ categoryOfRestrictedArea:
categoryOfRestrictedArea [0 *]

+ jurisdiction: jurisdiction

+ restriction: restriction [0..%]

+ status: status [0 *]

«SimpleAttributes

+ categoryOfRestrictedArea:

categoryOfRestrictedArea [0..%]

+ restriction: restriction [1..*]
+ status: status [0 *]

«SpatialAttribute s

+ geometry: GM_OrientableSurface [0.*]

aSimpleAtributes
+ categoryOfRestrictedérea:
categoryOfRestrictedArea [0..%]
+ restriction: restriction [0..]
+ status: status [0.*]
eSpatialAttributes
+ geometry: GM_OrientableSurface [0.%]

«3impleAttribute:

+ categoryOffesselTrafficSenvice:
categoryOfVesselTrafficService

«3patialAttributes

+ geometry: GM_OrientableSurface [0..%]

aSpatialAttributes
+ geometry: CurveOrSurface [0 ]

aComplexAftributeTypes
textContent

=ComplexAttributeTypes
information

«ComplexAftributeTypes
featureName

«ComplexAftributeTypes

pericdicDateRange

«SimpleAttributes
+ categoryOfText: categoryOfText [0..1]
«Complexttributes
+ information: information [0..*]
+ onlineResource: onlineResource [0..1]
+ sourcelndication: sourcelndication [0..1]

«SimpleAttributes

+ fileLocator: text [0..1]

+ fileReference: text [0..1]
+ headline: text [0..1]

+ language: 1IS0639-3 [0..1]
+ text text[0..1]

=ComplexAftributeTypes
sourcelndication

=SimpleAttributes

+ categoryOfauthority: categoryOfAuthority [0..1]

+ country: text [0..1]

+ reportedDate: S100_TruncatedDate [0..1]

+ source: text [0..1]

+ sourceType: sourceType [0..1]
zComplexAftributes

+ featureMame: featureMame [0..%]

«SimpleAttributes

+ displayName: Boolean [0..1]
+ language: 1S0639-3 [0..1]
+ name: text

«SimpleAtiributes
+ dateStart $100_TruncatedDate
+ dateEnd: S100_TruncatedDate

zComplexAftributeTypes

fixedDateRange

«SimpleAttributes
+ dateStart: $100_TruncatedDate [0..1]
+ dateEnd: $100_TruncatedDate [0..1]

Content of featureMName is source authority namleﬁ

S-122

Figure 3 - Overview of S-122 Feature Types
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Geographic features use spatial types defined in the S-122 geometry package for spatial
attributes. Datasets comprised of S-122 features are described by metadata as defined in the S-
122 metadata package. Metadata uses selected spatial types (specifically, it uses the polygon
type to describe the coverage of a dataset).

The abstract class InformationType is an abstract class from which the information type
classes in the S-122 domain model are derived. InformationType has attributes for fixed and
periodic date ranges, hame associated with the individual information object if any, source
information, and a textContent attribute that allows text notes or references to be provided for
individual instances where appropriate. The attributes defined in InformationType are inherited
by all S-122 information type classes, the details of this are shown in Figure 4. All the attributes
of InformationType are optional. A derived class may impose additional constraints, which will
be described in the definition of the derived class or in the S-122 DCEG.

«InformaienTypes
InformationType

+ o+ 4+

fixedDateRange: ixedDateRange [0..1]
periodicDateRange: periodicDateRange [0..%]
featureName: featurebame [0..%]
sourcelndication: sourcelndicaton [0..4]

»

A

|
|
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NonStandardWorkingDay

«InformationTypes
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ServiceHours
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+ fextContent; textContent [0..]
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calegoryOfShipReport:
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moFormatForReporing: Boolean
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+ dateFixed: 5100_TruncatedDate [0..%] +
+  dateVariable: text [0..7] +
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«ComplexAfribuies
scheduleByDoW: scheduleByDoW [1..%]
normation: information [0..4]

+ graphic: graphic [0..%] «ComplexAgribuie» +  informafion: informaton [0..%]
+ rxnCode: rinCoda [0.%] + noceTime: nofceTime [1.7]
I + fexiContent textContent [0..1]
[ T T T | «'”bm”?—)‘l’e" «InformafenTypes
Applicability ContactDetails
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mation gulati Restrictions. i mpleATrib «SimpleATibUSs
+ ballast: Boolean [0..1] + callName:text [0.1]
+ categoryOfCargo: caiegoryOfCargo [0..%] + callSign: text [0.1]
= + calegoryOfCommPref. caiegoryOfCommPref [0..1]
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sourcelndication * Regestry [0.7] + mMSICode: int [0.1]
+ logicalConnecives: logicalConnech «ComplexAtribites
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- information - risrmance: text [0..1] + frequencyPair: frequencyPair [0..7]
- «ComplexAtribufes + information; information [0..7]
G «SmpleAfribuies +  information: information [0..7] + onlineResource: onlineResource [0..%]
- - + fleLocaior. fext | +  vesselsheasurements: vesselshMeasurements [0.%] + telecommunicaions: telecommunicati
+  sourceType: sourceType [0..1] + fieReference Ll + radiocommunicaions: radiocommunicasons [0.%]
«ComplexAsributes + heading: ext [0.1]
(ETeE e.fea?m?r-la e o :Qqu:ge[:1] «ComplexAfribuie Type: «ComplexAlnibuie Type» «ComplexAtribuie Type:»
. fixedDateRange bearingInformation TeatureName
Content of featureName is source «ComplexAtribuieTypes «SimpleAfributes «SimpleAfribuies «SimpleAfributes
autherity name graphic + dateStart $100_TruncatedDate [0..1] + cardinalDirecion: cardinalDirecton [0..1] + displayName: Bookean [0.1]
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+ caiegoryOfText calegoryOfText [0..1]
«ComplexAfribuies
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S-122

«SimpleAttribute »

+ categoryOfCommPref: categoryOfCommPref [0..1]

+ communicationChannel: text [0..%]

+  contactinstructions: text [0..1]
«ComplexAttribute s

+ frequencyPair: frequencyPair [0..%]
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«SimpleAttributes
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=ComplexAttributes
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«ComplexAfribuie Types
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Figure 4 - Overview of S-122 Information Types
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6.2.1.2 Regulations, information notes, etc.

There are three main information types which represent regulations, restrictions, and
recommendations respectively, and a fourth information type for general or unclassifiable
information.

e The Regulations class represents information derived from laws, national shipping
regulations, navigation rules, etc.

e Class Restrictions is intended for restrictions that are not derived from regulatory
sources.

e Class Recommendations is intended for information that is recommendatory in nature;
in S-122 this may be recommended speed limits, look-out requirements for marine
mammals, etc., that have not been issued as formal regulations.

e The fourth class, Nauticallnformation, is intended for general notes or other information
that cannot be categorized as one of the other three classes.

These information types all inherit the attributes of their immediate abstract superclass
AbstractRxN, which provides attributes textContent and graphic for textual and pictorial
material respectively. The sub-attributes of its complex attribute rxnCode allow optional
classification of the material encoded in textContent/graphic according to the type of material
and the kind of nautical activity affected by it. They also inherit the attributes of abstract
superclass InformationType, which allows encoding of the effective and expiry dates, if any,
and the source of information, if it is necessary to encode that data. Figure 5 shows these model
elements.

These classes are intended primarily for encoding text information, such as that which derives
from textual source material such as national or local laws or official publications. Where
specific attributes such as the simple attribute restriction, are permitted, they must be used.
For example, if a geographic feature class has the restriction attribute, it should be used
instead (explanations, details, paragraphs from regulations, etc., can be encoded in an
associated Regulations, Nauticallnformation, etc., object).

The use of these information types to associate regulatory and other information to individual
features is described elsewhere in clause 6.2.1.
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6.2.1.3 Authorities, organizations, and their contact information

Content of featureMame is source authority name Iﬁ

Figure 5 - Regulations, Restrictions, Recommendations, and Nautical Information

Information about the name, type, and contact details for government agencies, authorities, or
private companies is modeled using the classes and associations in the following figure. The
Authority class contains the type of authority (categoryOfAuthority) and its name (in attributes
inherited from superclass InformationType). The contact information for the authority is
modeled by an associated ContactDetails class which contains attributes describing the
contact methods and identifiers for various contact methods, ranging from
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radiocommunications, to postal addresses. ContactDetails may be repeated if an agency or
office has more than one call name, call sign, of MMSI code. Other attributes such as
communication channel and contact address may be repeated within the same instance, e.g., if
there are different postal addresses for different purposes. Clarifying instructions about which
address to use when, etc., may be provided in attribute contactinstructions, which is
described in Figure 7.

Indications about the specific controlling or responsible authority for a specific protected area or
traffic control area are provided by means of feature associations from MarineProtectedArea
and VesselTrafficServiceArea to the Authority information type, as described in Figure 6.
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+ scheduleByDoW: scheduleByDoW [0.1]

Figure 6 - Authorities and their contact information
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contactinstructions: text [0..1]
mMSICode: int [0..1]

zComplexAftributes
contactAddress: contactAddress [0..%]
frequencyPair: frequencyPair [0..%]
information: information [0..%]
onlineResource: onlineResource [0..%]
telecommunications: telecommunications [0..%]
radiocommunications: radiecommunications [0..%]

zComplexAtiribute Types
contactAddress

«SimpleAttribute s
+ deliveryPoint: text [0..%]
+ cityMame: text [0..1]
+ administrativeDivision: text [0..1]
+ country: text [0..1]
+ postalCode: text [0..1]

«3100_Codelists
telecommunication Service

aComplexAttributeTypes
radiocommunications

voice =1
facsimile =2
sms=23

data=4
streamedData=5
telex=6
telegraph =7
email=8

+ o+ o+ o+ o+ o+

zComplexAtiributeTypes
frequencyPair

«SimpleAftributes
frequencyShoreStationReceives: Integer [0..1]
frequencyShoreStationTransmits: Integer [0..1]

«SimpleAtiributes
+ categoryOfCommPref. categoryOfCommPref [0..1]
+ communicationChannel: text [0..%]
+ contactinstructions: text [0..1]
xComplexAtiributes
+ frequencyPair: frequencyPair [0..%]
+ tmintervals ByDoW: tmintervalsByD oW [0..%]

tags
codelistType = open enumeration
encoding = other: [something]

«3100_Codelists
onlineFunction

«ComplexAttribute Types
telecommunications

=

zSimpleAftributes
categoryOfCommPref: cate goryOfCommPref [0..1]
contactinstructions: text [0..1]
telcomCarrier: text [0..1]
telecommunicationldentifier: text

telecommunicationService: telecommunicationService [0.%]

«ComplexAtiributes
scheduleByDoW: scheduleByDoW [0..1]

=ComplexAftributeTypes
onlineResource

aSimpleAttributes
linkage: URL
protocol: text [0..1]
applicationProfile: text [0..1]
nameOfResource: text [0..1]
onlineDescription: text [0..1]
onlineFunction: onlineFunction [0..1]

download =1
information =2
offlineAccess =3
order =4
search=5
completeMetadata = 6
browseGraphic=7
upload=8
emailService =9
browsing =10
fileAccess = 11

L T

+ o+ o+ o+ o+

protocolRequest: text [0..1]

Figure 7 - Contact information - detalil

6.2.1.4 Daily schedules and business hours

tags
codelistType = open enumeration
encoding = other: [something]

zenumeration=
categoryOfCommPref

preferred calling = 1
alternate calling =2
preferred working = 3
alternate working = 4

Operating schedules and business hours of organizations are modeled by associating the
ServiceHours class to an Authority. The ServiceHours class is a container for the complex
attribute describing daily schedules for different weekdays (scheduleByDoW). This complex
attribute contains another complex attribute for time intervals and the days to which they apply,
and category sub-attribute to model whether the schedule describes opening hours, closures,
etc. Time and date attributes are described in Table 7.1 in paragraph 7.2.5. Exceptions to the
schedule such as fixed or movable holidays are modeled by a NonStandardWorkingDay class
with attributes allowing indication of the dates or days which are holidays or exceptions. Figure
8 shows the model elements that are used to carry these conditions.
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«InformaonTypexs «ComplexAfribue Types «5100_Codelists
Authority scheduleByDoW categoryOfSchedule
«SimpleAfributes «SimpleAtribuies : EIDDTS"L‘?; '{F’;ram“ =1
+ calegoryOffuthority: categoryOfauthority + calegoryOfSchedule: categoryOfSchedule [0..1] . Llnmann:acl operation = 3
«ComplexAfribuie «ComplexAfTibUE:» ;
+ fexiContent: textContent [0..1 + mintervalsByDoW: mintervalsByDoWw [1.. ags
011 ! f ! ! (-1 codelistType = open enumeration
+theAuthority_smHrs | 0.* encaoding = other: [something]
) «ComplexARribueTypes
authorityHours tmintervalsByDoW zenumerati..

+theServiceHoursy |s0.*

«[nformagonTypes
ServiceHours

«ComplexAfribuie
+  scheduleByDoW: scheduleByDoW [1..7]
+ information: information [0..%]

«SimpleAgribuies
+ dayOtWeek: dayOfieek [0..7] {ordered}
+ dayOfWeekisRange: bodlean [0..1]
+ fmeRefkerence: imeReference
+ @meOfayStart Time [0..*] {ordered}
+ WmeCfDayEnd: Tme [0..%] {ordered}

T
+theServiceHours_nsdy 0.*

exceptionalWorkday

+partialWaorkingDayy /0.

«enumerations

timeReference

olyect are not permetied}

dayOfWeek

localTime = 1
monday = 1 UTC =2
tuesday =2
wednesday =3 zComplexAttributeTypes
thursday = 4 information
friday=5
saturday =6 a3impleAttributes
sunday=7 + fileLocator: text [0..1]

{Owerlapping miervaks bound io the sanlﬁ

«InformagionTypex
NonStandardWorkingDay

«SImpleAtribuie:

+ daieVariable: text [0..%]
«ComplexAfribuies
+ information; information [0..%]

+ daleFixed: 5100_TruncatedDate [0..7]

{eount{dayOfVeek) + countfimeOfDay Star) + count (Sme0fayEnd) = 0
AND

count{imeCfDay Start) = counimaOfDayEnd)

AND

count{dayCOfleek) = 1 == count{dayCfieskRangss) = 1}

+ fileReference: text [0..1]

+ headline: text [0..1]

+ language: 1S0639-3[0..1]
+  text text [0..1]

«ComplexAfribue Types
fixedDateRange

«SimpleARTblEs

6.2.1.5 Reports to be submitted by vessels

+ daeStart $100_TruncaedDate [0..1]
+ daeEnd: S100_TruncaiedDate [0..1]

Figure 8 - Working times and schedules

Some protected areas require reports to be filed with authorities when certain events occur such
as an animal strike or pollution event. Other areas require reporting to specified authorities
when entering, leaving, etc. These requirements are modeled by association of a ShipReport
class to the Authority class. The area in question is modeled by a feature of the requisite type,
e.g., a MarineProtectedArea or VesselTrafficServiceArea, as described in clause 6.2.1.3.
Any time requirements or constraints on the filing of the report are described by the noticeTime
attribute, with explanations, if any provided in text form in the textContent attribute of
ShipReport. Required reporting formats, if necessary to be included, are also described in the
textContent attribute. Figure 9 shows the model elements that are used to carry these
conditions, note that not all permitted associations or roles are included, in order to reduce

clutter.
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+theMarineProtectedArea

protectedAreaAuthority

Marine Protected Area Product Specification

0.

«FeaureTypes
MarineProtectedArea

0.1

+responsibleAuthority
0.*

«InformagonTypes
Authority

srvContral

+controlledService

0.1

«FeatureTypes
VesselTrafficServiceAreal

g.* | +reptForLocation

«SimpleAfiribuies
+ categoryCftuthority: categoryOfuthoriy
«ComplexAfribuie s

+controlAuthority *  1ExiConient texiContent [0.1]

+reporiTo | 0%
reptauthority

p_* | *theShipReport

«InformagionTypes
ShipReport

«SimpleAfribuies

+ categoryOfShipReport categoryOfShipReport [1..%]

+ imoFormatFarReporiing: Boolean
«ComplexAtribue»

+ noficeTime: noficeTime [1..%]

+ texiContent textContent [0..1]

+reptForTrafficSerny
trafficSernvRept 0.7
«ComplexASribueTypexs
noticeTime

«SiMpleATrbuE.»
+ nofceTmeHours: Real [0..%] {ordered}
+ nofceTmeText text[0..1]
+ operafion: operaton [0..1]

6.2.1.6 Regulations applying in specific geographic features

=
= g
5 ]
£ =
E i
E ) @ zInformationType=
= authorityContact ContactDetails
0. 0.x
T+~ =
o [us]
[=1% -
8 2
= ‘5
5 o]
@ ET
= £ «InformasonTypes
- Applicability
0. reportRe 0.*
e ]

«enumerations
categoryOfShipReport

«ComplexAtributeType=

information

zComplexAttribute Types
textContent

sailing plan =1

position report = 2

deviation report=3

final report =4

dangerous goods report=5
harmful substances report =6

«3impleAtiributes
+ fileLocator: text [0..1]
+ fileReference: text [0..1]
+ headline: text [0..1]
+ language: 1S0639-3 [0..1]
+  text text [0.1]

aSimpleAtiributes
+ categoryOfText: categoryOfText [0..1]

«ComplexAttributes
+ information: information [0..%]
+ onlineResource: onlineResource [0..1]
+ sourcelndication: sourcelndication [0..1]

marine pollutants report=7
any otherreport=8

Figure 9 - Reporting

The associatedRxN association between a feature type and a Regulations, Restrictions,
Recommendations, or Nauticallnformation object indicates that the Regulation, etc., is

applicable within the associated feature. If it is necessary to identify an authority or organization

related to a particular regulation (restriction, etc.) object, this may be done using the
relatedOrganisation association between Regulations, etc., and an Authority object. This

should be included only when the connection to the Authority conveys useful information to the

end user — it is not intended to encode the issuing or controlling authority for every regulation.
Figure 10 shows the model elements that are used to carry these conditions.
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[ =
p=]
|
2
-
= zInformationTypes
P AbstractRXN
«FeatureTypes 2 +theRxN
FeatureType 7 associatedRxM «SimpleAtirioute s
1= 0" categoryOfuthority: cate goryOfduthority [0..1]
zComplexAttributes
A + textContent: textContent [0..%]
+ graphic: graphic[0..%]
+ mnCode: mnCode [0..%]
+thelnformation /[\ 0.* JAN
zInformationTypes
Authority +theOrganisation zInformationTypes
«SimpleAfiributes EEIUITETE
+ categoryOfauthority: categoryOfAuthority | 0.7 relatedCOrganisation
«ComplexAtiribute= «InformationTypes
+ textContent textContent [0..1] | Recommendations
zInformationType=
«FeatureType» — Restrictions
MarineProtectedArea
zinformationTypes
..and other features — | Nauticalinformation

Figure 10 - Regulations, etc., relevant to specific features
6.2.1.7 Regulations applying only to vessels with specific characteristics or cargoes

Certain regulations apply only to vessels of specified dimensions, types, or carrying specified
cargo, etc. This is modeled by first defining the relevant subset of vessels according to the
dimension, type, cargo, etc., and then associating that subset to the appropriate feature or
information type. The subset of vessels is modeled using the Applicability class, which
contains attributes for the most common vessel characteristics used in nautical publications.
These include measurements (length, beam, draught), type of cargo, displacement, etc.
Constraints which cannot be modeled using the attributes of Applicability can be described in
plain text in its information attribute. Figure 11 shows the model elements that are used to
carry these conditions.

Conditions relating to vessel dimensions are modeled by the complex attribute
vesselsMeasurements, which has sub-attributes for naming the dimension and indicating the
limit (whether the condition applies to a vessel which exceeds or falls below the limit). For
example, the combinations below describe the condition “length overall > 50 m” (Condition 1)
and “length overall < 90 m” (Condition 2):

Condition 1 Condition 2 Condition 3
vesselsCharacteristics length overall length overall breadth
vesselsCharacteristicsUnit | metre metre metre
comparisonOperator greater than less than greater than
vesselsCharacteristicsValue | 50 920 20

Table 6-1 - Conditions relating to vessel dimensions

The logicalConnectives attribute is used to indicate how to interpret the case where multiple
conditions are encoded using attributes of measurements - whether the conditions described by
condition attributes are cumulative (conjunctive, AND) or alternatives (disjunctive, OR). A
logicalConnectives=AND combined with Conditions 1 and 2 above describes a vessel of length
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between 50 and 90 metres; logicalConnectives=OR combined with conditions 1 and 3 describes
a vessel of length greater than 50 metres or beam greater than 20 metres.

This modeling cannot represent subsets defined by both AND and OR combinations of
conditions, but it is always possible to convert such complex conditions into multiple
combinations each using only AND (‘conjunctive normal form’) or OR (‘disjunctive normal form’),
and model the subset using more than one Applicability object.

«5100_Codelists «Informafion Typex «enumerations
categoryOfVessel Applicability vesselsCharacteristics
+ general cargo vessel = 1 «SimpleAfribuies length overall = 1
+ coniginer carrier = 2 + b P:f Boclean [0..1] Lerggatgt;t_vgaterllne =z
+ fanker=3 + categoryOiCargo: categoryOfCargo [0..7] P
+  bulkcarrier = 4 + caegoryOMangerousOrHazardousCarge: height = 5
L ArlEEs 5 categoryOfDangerousOrHazardousCargo [0..%] displacement tonnage = &
® LTI EG +  caegoryOivessel: categoryOfvessel [0..1] displacement tonnage, light =7
+ refrigeraed cargo vessel =7 + caegoryOfvesselRegistry: categoryOfvesseiRegisiry [0..1] displacement tonnage, loaded = 8
® ECEEERE + logicalConnecives: logicalConnecives [0..1] deadweight tonnage = 9
ToEenmE =Y +  thicknessOflceCapabiliy: Inieger [0..1] gross tonnage = 10
+ warship =10 + vesselPerformance: text [0..1] nettonnage = 11
+ fowed or pushed composite unit = 11 «Complexatribiies Panama Canal/Universal Measuremen|
+ fug and fow = 12 + inormation: informason [0.7] System nettonnage = 12
+ fightrecreational = 13 + vesselsMeasurements: vessalsMeasuremenis 0.7 Suez Canal nettonnage = 13
+ semi-submersible ofshore installaion = 14 N R - Suez Canal gross tonnage = 14

+ jackup exploraiion or project installaion = 15
+ vestock carrier = 16
+ sportishing = 17

zenumerationz
categoryOfDangerousOrHazardousCargo

«ComplexAfnbueTypes

e fags vesselsMeasurements IMDG Code Class 1 Div. 1.1=1

2l L0 LaNE LEe L IMDG Code Class 1 Div. 12 =2

encading = other. [something] «SimpleAgribue: IMDG Code Class 1 Div. 1.3 =3

+ comparisonOperator: comparisonOperator IMDG Code Class 1Div. 1.4=4

- + vesselsCharaciensics: vesselsCharadierisics IMDG Code Class 1Div. 1.5=5

senumeration: + vesselsCharacierisicsValue: rea IMDG Code Class 1Div. 1.6=6

comparisonOperator +  vesselsCharacierisicsUnit vesselsCharacierisicsUnit IMDG Code Class 2 Div. 2.1=7

greaterthan = 1 IMDG Code Class 2Div. 22=8

- IMDG Code Class 2Div. 2.3=9

Eer::ttiratgeln;r ELEm=2 «enumerations «ComplexAttributeTypes IMDG Code Class 3 =10

T logicalConnectives information IMDG Code Class 4 Div. 4.1 = 11
notequalto =6 logical disjunction = 2 fileLocator: text [0..1] IMDG Gode Class 5 Di'\-'- 5'1 —14

fileReference: text [0..1]

.

+ .
IMDG Code Class 5 Div. 52 = 15

+ headline: text [0.1] peetass 2 o

.

.

IMDG Code Class 6 Div. 6.1=16

IMDG Code Class 6. Div. 6.2 =17

IMDG Code Class ¥ =18

IMDG Code Class 8=19

IMDG Code Class 9=20

Harmful Substances in packaged form = 21

language: ISO639-3 [0..1]
text: text [0..1]

Figure 11 - Vessel subsets characterized by cargo and dimensions

Given the relevant subset of vessels, it can be associated to the appropriate feature, regulation,
or report by a PermissionType, InclusionType, or reportRegmt association. The first two are
association classes, whose single attribute models the nature of the relationship between the
vessel subset and feature or information type.

The association classes PermissionType and InclusionType basically characterize the
relationship. For example:

i. A specified set of vessels is COVERED by a regulation and another set of vessels is
EXEMPT from the regulation.

ii. Vessels with specified cargo & dimensions MUST use a specified pilot boarding place,
vessels of smaller dimensions are RECOMMENDED to use the boarding place, and
warships are EXEMPT from using the pilot boarding place.
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“COVERED” and “EXEMPT” are different kinds of relationship between different subsets of
vessels characterized by different dimensional limits, etc., and a given regulation.

‘MUST use”, “RECOMMENDED to use”, and “EXEMPT from use” are relationships between
different subsets of vessels characterized by different dimensional limits, etc., and a given
feature or service.

associatedRxN
+appliesinLocation | 1.* +theRxN\l/U..*
«FeatreTypes «[niormagion T ypes «[nipmaton T ypes
FeatureType ShipReport AbstractRXN
T }
A p.* +vslLocation +theShipReport | 0.* +theApplicableRXN | 0.* A
reportRegmt
+mustBeFiledByy | 0.*
zFeatureType= «InformagionTypes «nformatonTypes
VesselTraffic ServiceArea Applicability Regulations
- - +isApplicableTo '
+permission «SimpleAfribute: ) and other specializaions
— + ballast[0..1] N of AbstraciRXN
- 0.* |+ categoryOiCargo [0.7] 0.7 s
25100 AssociaionClases + categoryOfDangerousOrHazardousCarga [0..%] AN
—— + calegory sel [0..1] __
PermissionType A
L + calegoryOfvesselRegistry [0..1] “813;9—'75“‘3‘?':'319"0'355”
i A nclusionType
«SimpleAtribuies 7 L B S s a5l P
= categoryOfRelafionship N n-_-\qeq:._,_i-_eus_.a.ﬂ 160 «SimpleAtribuies
+ vesselPeriormance [0..1] +  membership
«ComplexAfribuies -
+  information [0..%]
cenumerations +  vesselsMeasurements [0..%]
categoryOfRelationship senumerati...
prohibited = 1 membership
not relcummended =2 included = 1
permitted = 3 excluded =2
recommended = 4
required=5
not required =6

Figure 12 - Applicability of reporting requirements, rules, etc. to vessel categories

PermissionType links a feature to an Applicability, as shown in Figure 12, and models a
requirement, recommendation or prohibition on entry into a feature, by the specified subset of
vessels.

Inclusion links a Regulation, Recommendation, Restriction, or Nauticallnformation instance
to a subset defined by an Applicability object, and indicates whether the content of the
Regulation, etc., applies to the vessels (membership=included), or whether it explicitly does not
apply (membership=excluded).

Informally:
a) Applicability describes the set of vessels: i.e., who
b) Regulations provides the text of the regulation: i.e., what

c) The association class InclusionType describes the relationship between who and what.
That is, who “must (or can)” / “need not” do what.

And:-

d) A geographic feature defines a location or physical facility: i.e., where
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e) The association class PermissionType describes the relationship between who and
where. That is, who can / must / should / need not use (or sail) where.

The reportRegmt association between ShipReport and Applicability models the requirement for
specified classes of vessels characterized by dimension, etc., to file the specified report.

6.2.1.8 S-122 Enumerations and codelists

For completeness, the enumerations and codelists in the S-122 domain are provided in figures
13 and 14 that follow. They are divided into two figures for convenience.

livestock carrier = 16
sportfishing = 17

Information Service =1

«3100_Codelists zenumerations genumerations «3100_Codelists
categoryOfVessel categoryOfAuthority categoryOfRestrictedArea categoryOfMarineProtectedArea

+ general cargo vessel =1 customs =1 nature reserve = 4 + |UCHN Categoryla=1

+ container carrier=2 border control = 2 bird sanctuary =5 + |UCH Categorylb=2

+ tanker=3 police =3 game resene =§ + |UCH Categoryll =3

+ bulk carrier=4 port=4 seal sanctuary =7 + |UCH Category lll =4

+ passengervessel=5 immigration =5 historic wreck area = 10 + |UCHN Category 5

+ roll-on roll-off= 6 health =6 research area =20 + IUCH Category V=6

+ refrigerated cargo vessel =7 coastguard=7 fish sanctuary = 22 + IUCN Category VI =7

+ fishingveszel =8 agricultural = 8 ecological reserve = 23 tags

+ senice=19 military =9 environmentally sensitive sea area =27 . _ g .

+ warship=10 private company = 10 particularly sensitive sea area =28 codeh_stTyEe =open enum_eratlon

+ towed or pushed composite unit = 11 maritime police = 11 coral sanctuary = 31 BT ) = CIEE (FINETE]

+ tug and tow =12 environmental = 12 recreation area = 32

+ light recreational = 13 fishery =13 zenumerations

+ semi-submersible offshore installation = 14 finance = 14 senumerations categoryOfDangerousOrHazardousCargo

: jackup exploration or project installation =15 maritime =15 categoryOfVesselTraffic Service e b Eree 1 Bn Ad=]

+

IMDG Code Class 1Div. 1.2=2
IMDG Code Class 1Div. 1.3=3

Traffic Organisation Service = 2
Mavigational Assistance Service = 3
Ship Reporting Service = 4

Local Port Service =5

tags
codelistType = open enumeration
encoding = other: [something]

IMDG Code Class 1Div. 14=4
IMDG Code Class 1Div. 15=5
IMDG Code Class 1Div. 1.6=6
IMDG Code Class 2 Div. 21=7
IMDG Code Class 2 Div. 22=8

«enumeration= «5100_Codelist=

; IMDG Code Class 2Div. 23=9
categoryOfShipReport categoryOfSchedule «5100_Codelists IMDG Code Class 3= 10
sailing plan = 1 + normal operation = 1 categoryOfRxN IMDG Code Class 4 Div. 4.1=11
position report =2 + closure=2 + navigation =1 IMDG Code Class 4 Div. 42 =12
deviation report =3 + unmanned operation =3 + communication = 2 IMDG Code Class 4 Div. 43=13
Eﬂal report= 4 ] s tags + emvironmental protection = 3 ::‘:gg guge g:ass 2 g!l"" 2 ; - j];
angerous goods report = ; _ ) A i protetione= I ode Class 5Div. 5.2 =
harmful substances report=6 COde“.StTYpe N 0‘?9” enum_eratmn - .p_ IMDG Code Class 6 Div. 6.1=16
. encoding = other: [something] +  securty=5 )
marine pollutants report =7 . + customs =6 IMDG Code Class 6. Div. 5.2=17
any other report= 8 + cargo operation =7 IMDG Code Class 7=18
«enumerations + refuge=38 ::‘:gg gose g:ass g - ;g
i + natural resources or exploitation =9 L wiEEEES 2=
c;?:;t;nr;[r;goar;;o categoryOfCommPref + port=10 g Harmiful Substances in packaged form = 21
e preferred calling = 1 + finance =11
ulk = e - _
B alternate _CE_'”'”_Q =2 + agriculture = 12 «enumerations «enumerations
container =2 preferred working = 3 ; ]
general =3 alternate working = 4 tags categoryOfRelationship categoryOfText
liquid = 4 - codelistType = open enumeration prohibited = 1 abstract or summary = 1
passenger=5 encoding = other: [something] _ -
ivestock =3 EEDo pormitea=a ||t
dangerous or hazardous =7 categoryOfVesselRegistry ETTETE R
domestic=1 required =5
foreign =2 notrequired = 6
Figure 13. Category enumerations and codelists
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agnumerations
restriction

«gnumerations
status

agnumerations
sourceType

gnumerations
jurisdiction

ancharing prohibited = 1
anchoring restricted =2
fishing prohibited = 3

permanent=1
occasional = 2
recommended = 3

law or regulation =1
official publication =2
mariner report, confirmed =7

international =1
national = 2
national sub-division =3

fishing restricted = 4 notin use =4 mariner report, not confirmed = 8

trawling prohibited = 5 periodic/intermittent = 5 industry publications and reports = 9 -
trawling restricted = & reserved=6 remotely sensedimages = 10 «enumeration: «3100_Codelists
entry prohibited = 7 temporary =7 photographs = 14 membership onlineFunction
entry restricted = 8 private =8 products issued by HO services = 12 included = 1 download =1
dredging prohibited = 9 mandatary =9 news media = 13 excluded =2 e T =2
dredging restricted =10 extinguished = 11 traffic data = 14

diving prohibited = 11

illuminated = 12

offlineAccess =3

=
.
+
+ order=4
diving restricted = 12 historic=13 cenumerations + search=5
no wake =13 ) public = 1_4 gen_umer_anon_» logicalConnectives + completeMetadata =G
areato be avoided = 14 synchronised =15 cardinalDirection + browseGraphic=7
construction prohibited = 15 watched =16 = logical conjunction=11 | , upload=28
discharging prohibited = 16 un-watched = 17 M= 1_ logical disjunction = 2 + emailSenice =9
discharging restricted = 17 existence doubtful = 18 NNE =2 + browsing = 10
industrial or mineral exploration/development buoyed = 28 EEIE:-34 T T T B ———
prohlblted - 18. . . E=5 operation
industrial or mineral exploration/development er=c
restricted =19 «5100_Codelists — largestvalue =1
drilling prohibited = 20 actionOrActivity SE=7 smallest value =2 CETIEE 5 Te
drilling restricted = 21
——— —— dayOfWWeek
remaoval of historical artifacts prohibited = 22 + navigating "“'tf a pilot=1 —enumarations g
cargo transhipment (lightering) prohibited = 23 + entering port =2 timeRef monday = 1
dragging prohibited = 24 * Ieavln_g port=3 imeRelerence tuesday =2
stopping prohibited = 25 + berthing=4 localTime =1 wednesday = 3
landing prohibited = 26 ¢ AEe=3 uUTC=2 thursday = 4
speed restricted = 27 + anchoring =6 friday = 5
swimming prohibited = 28 + weighing anchor =7 saturday =6
+ transiting=8 sunday =7
+ overtaking=19
«enumerations ] + reporting =10
vesselsCharacteristicsUnit + working cargo = 11 zenumerations «S100_Codelists
metre = 1 + landing =12 vesselsCharacteristics telecommunication Service
- + diving=13
foot N 2 o ﬂshing =14 length overall = 1 + woice =1
metric ton =3 dme= length atwaterline = 2 + facsimile =2
ton =4 + discharging overboard =15 _ _
P + passing=16 breadth =3 + sms=3
B draught=4 + data=4
TEEEEI=E tags height=5 + slreamedDala=5
netton=7 _ codelistType = open enumeration displacement tonnage = 6 + telex=6
Panama Calials’Unl'v'ersaI Measurement System encoding = other: [something] displacement tonnage, light =7 + telegraph=7
g?ltet‘oggiga?r;eaﬁnnnage . displacement tonnage, loaded = 8 + email=8
- - deadweight tonnage = 9
none =10 senumerations gross tonnage = 10 tags
cubic metres = 11 comparisonOperator nettonnage = 11 codelistType = open enumeration
Suez Canal Gross Tonnage = 12 greater than =1 Panama CanallUniversal Measurement GO I = G BERTETIE]

System nettonnage = 12
Suez Canal netfonnage = 13
Suez Canal gross tonnage = 14

greater than or equalto =2
lessthan=23

less than or equalto = 4
equalto=5

notequalto =6

Figure 14 - Other enumerations and codelists
6.2.1.9 Uncategorized additional information

The domain model also provides a method for attaching to any feature or information type data
in the form of a text note, graphic, or Internet reference which cannot be categorized using an
appropriate specific feature or information type. This consists of defining a Nauticallnformation
object and referencing it from the feature or information type using the additionallnformation
association. This method is intended to be a last resort and every effort should be made to use
a more specific feature or information type to encode the information to be attached, including
splitting the information in question across more than one type of feature or information object
as needed and/or using the associatedRxN association instead of additionalinformation,
wherever the nature of the content allows it.
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zlnformationTypes zFeatureTypes
+infarmationProvide dFaor InformationType FeatureType
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Hauticallnformation Regulations Restrictions Recommendations

+providesinformation | 0.*

additionallnformation

Figure 15. Attachment of uncategorizable information to any feature or information type

The additionallnformation association must not be used to chain Nauticallnformation,
Regulations, Restrictions, or Recommendations objects, whether they are of the same class
or different classes.

6.2.2 Meta features

S-122 has two meta feature classes. The first one is QualityOfNonbathymetricData and is
derived from QualityOfTemporalVariation, which in turn is derived from DataQuality. The
second is DataCoverage, details of both are shown in Figure 16 below.
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Figure 16 - Overview of S-122 Meta feature classes
6.2.3 Spatial quality information type
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Figure 17. Spatial quality
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S-122 spatial quality is composed of two information types, namely SpatialQuality and
SpatialQualityPoint, which is derived of the first. Both are shown in Figure 17. As the name
indicates, the latter is for spatial points, while SpatialQuality is for curves. The attributes are for
temporal quality and qualitative and quantitative horizontal quality.

6.2.4 Cartographic features

S-122 utilizes a cartographic feature called TextPlacement that is used in association with the
featureName attribute to optimise text positioning. This feature can be associated to any
geographic feature and gives the location of a text string relative to the location of the feature.

7 Feature Catalogue
7.1 Introduction

The Feature Catalogue describes the feature types, information types, attributes, attribute values,
associations and roles which may be used in the product. The S-122 Feature Catalogue is
available in an XML document which conforms to the S-100 XML Feature Catalogue Schema and
can be downloaded from the IHO website (http://www.iho.int). Simple attributes used in this
specification are listed in Table 7.1 below.

Name: Marine Protected Areas Feature Catalogue
Scope: Ocean, Coastal, Ports, Harbors and Inland waters
Version Number: 1.0.0
Version Date: 2017-08-31
Producer: International Hydrographic Organization Secretariat,
4 quai Antoine ler,
B.P. 445

MC 98011 MONACO CEDEX

Telephone: +377 93 10 81 00

Telefax: + 377 93 10 81 40

URL http://www.iho.int
Language: English

7.2 Feature Types

Feature types contain descriptive attributes that characterize real-world entities. The word
‘feature’ may be used in one of two senses — feature type and feature instance. A feature type is
a class and is defined in a Feature Catalogue. A feature instance is a single occurrence of the
feature type and represented as an object in a dataset. A feature instance is located by a
relationship to one or more spatial instances. A feature instance may exist without referencing a
spatial instance.

7.2.1 Geographic
A Geographic (Geo) feature type carries the descriptive characteristics of a real world entity.

7.2.2 Meta

Meta features contain information about other features within a dataset. Information defined by
meta features override the default metadata values defined by the dataset descriptive records.
Meta attribution on individual features overrides attribution on meta features.
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7.2.3 Feature Relationship

A feature relationship links instances of one feature type with instances of the same or a
different feature type.

7.2.4 Information Types

Information types are identifiable pieces of information in a dataset that can be shared between
other features. They have attributes but have no relationship to any geometry; information types
may reference other information types.

7.2.5 Attributes
S-122 defines attributes as either simple or complex.

7.2.5.1 Simple Attributes

S-122 uses ten types of simple attributes; they are listed in the following table:

Type Definition
Enumeration A fixed list of valid identifiers of named literal values
Boolean A value representing binary logic. The value can be either True or False.

The default state for Boolean type attributes (i.e. where the attribute is not
populated for the feature) is False.

Real A signed Real (floating point) number consisting of a mantissa and an
exponent
Integer A signed integer number. The representation of an integer is

encapsulation and usage dependent.

CharacterString | An arbitrary-length sequence of characters including accents and special
characters from a repertoire of one of the adopted character sets

Date A date provides values for year, month and day according to the
Gregorian Calendar. Character encoding of a date is a string which must
follow the calendar date format (complete representation, basic format) for
date specified by 1ISO 8601:1988.

EXAMPLE 19980918 (YYYY-MM-DD)

Time A time is given by an hour, minute and second. Character encoding of a
time is a string that follows the local time (complete representation, basic
format) format defined in ISO 8601:1988.

EXAMPLE 183059 or 183059+0100 or 1830597

Date and Time A DateTime is a combination of a date and a time type. Character
encoding of a DateTime shall follow 1ISO 8601:1988
EXAMPLE 19850412T101530

Codelist A type of flexible enumeration. A codelist type is a list of literals which
may be extended only in conformance with specified rules.

Truncated date One or more components of the Date type are omitted.

Table 7.1 — Simple feature attributes.
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7.2.5.2 Complex Attributes

Complex attributes are aggregations of other attributes that are either simple or complex. The
aggregation is defined by means of attribute bindings.

«ComplexAttribute Type»
textContent

«SimpleAttribute»
+ categoryOfText: categoryOfText [0..1]

«ComplexAttribute»
+ information: information [0..*]
+ onlineResource: onlineResource [0..1]
+ sourcelndication: sourcelndication [0..1]

Figure 18 - textContent - a complex attribute

7.3 Units of Measure

The following units of measure are used in Marine Protected Areas datasets;
¢ Orientation is given in decimal degrees
¢ Radio frequency is given in hertz
e Uncertainty is given in metres

7.4 Geometric Representation

Geometric representation is the digital description of the spatial component of an object as
described in S-100 and ISO 19107. This product specification uses three types of geometries:
GM_Point, GM_OrientableCurve, and GM_OrientableSurface.
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Figure 19 - Geometric Primitives

8 Coordinate Reference System (CRS)
8.1 Introduction

The location of an object in the S-100 standard is defined by means of coordinates which relate
a feature to a position. The coordinate reference system used for this product specification is
World Geodetic System 1984 (WGS 84) which is defined by the European Petroleum Survey
Group (EPSG) code 4326, (or similar - North American Datum 1983 / Canadian Spatial Reference
System).

Spatial data are expressed as latitude (@) and longitude (A) geographic coordinates. Latitude
values are stored as a negative number to represent a position south of the Equator. Longitude
values are stored as a negative number to represent a position west of the Prime Meridian.
Coordinates are expressed as real value, degree / degree decimal format. Datasets conforming
to this product specification are not projected.

Horizontal coordinate reference system: WGS 84
Projection: None

Vertical coordinate reference system: Although all coordinates in a dataset must refer to
the same horizontal CRS different Vertical Datums
can be used for the depth component of a
coordinate tuple. Therefore the vertical CRS can be
repeated. For each Vertical CRS a unique identifier
is defined. Those identifiers will be used to indicate
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which Vertical CRS is used. Units must be in
metres. (From S-101 Draft).

Temporal reference system: Gregorian calendar
Coordinate reference system registry:  EPSG Geodetic Parameter Reqistry

Date type (according to ISO 19115): 002 - publication

8.2 Horizontal reference system

Positional data is expressed in latitude and longitude geographic coordinates to one of the
reference horizontal reference systems defined in the HORDAT attribute. Unless otherwise
defined, the World Geodetic System 84 (WGS 84) will be used for MPA data products.

8.3 Projection
MPA data products are un-projected.

8.4 Vertical coordinate reference system

Although all coordinates in a dataset must refer to the same horizontal CRS different Vertical
Datums can be used for the depth component of a coordinate tuple. Therefore the Vertical CRS
can be repeated. For each Vertical CRS a unique identifier is defined. Those identifiers will be
used to indicate which Vertical CRS is used. Units must be in metres.

8.5 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.

8.6 Marine Protected Area and scale

MPA data must be compiled in the best applicable scale. The use of the data itself is "scale
independent". That means that the data can be used at any scale. S-100 allows the association
of multiple spatial attributes to a single feature instance. Each of these-spatial attributes can in
principle be qualified by maximum and minimum scales.

For example, it is possible, within one dataset, to have a single instance of a feature that has
more than one area geometry. Each of these geometries has different scale max/min attributes.
Moreover, due to cluttering in smaller scales, the scale minimum attribute may be used to turn
off portrayal of some features at smaller scales.

9 Data Quality
9.1 Introduction

S-122 products must be tested with the S-122 specific checks prior to release by the data
producer. The data producer must review the check results and address any issues to ensure
sufficient quality of the data products. The checks are a mix of data format validation checks,
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conformance to standard checks and logical consistency checks. The checks are listed in
Annex E.

10 Data Capture and Classification

S-122 products must be based on data sources released by an appropriate MPA defining
authority. Data source must be described in each data product.

The production process used to generate MPA products may be described in the dataset
metadata.

Iltem Name Description Multiplicity | Type

dataSource Identification of the kinds of data | 0..* CharacterString
sources usable to product
datasets compliant with the
considering specification

productionProcess Link to a textual description of the | 0..* CharacterString
production process (including (URL)
encoding guide) applicable to the
datasets compliant with the
considering specification

Table 10.1 — Data capture information

10.1 Data Encoding and Product Delivery
10.1.1 Data Encoding

The principal encoding will be the Open Geospatial Consortium (OGC), Geography Markup
Language (GML) format. GML is an XML grammar designed to express geographical features. It
serves as a modelling language for geographic systems as well as an open interchange format
for geographic transactions.

10.1.2 Types of Datasets

A dataset is a grouping of features, attributes, geometry and metadata which comprises a
specific coverage. The following types of MPA dataset may be produced and contained within
an exchange set:

Dataset Explanations

New dataset (base dataset): Data for an area different (in coverage and/or
extent) to existing datasets.

New Edition of a dataset: A re-issue plus new information which has not

been previously distributed by Updates. Each
New Edition of a dataset must have the same
name as the dataset that it replaces and should
have the same spatial extents. The edition
number in the dataset discovery metadata shall
increment up by one from the previous edition.
Update dataset A delta change of the latest edition of a dataset. If
there are more than one update dataset, the
subsequent update will be a delta of the base
dataset + earlier update datasets.
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| Cancellation | Used to cancel dataset.
Table 10.2 MPA dataset types

10.1.3 Content of Update Datasets

Update datasets can only contain replacements, deletions and additions of whole feature
instances or information instances. This means that when a feature or information instance is
updated, the new version must contain all the attributes of the old instance, including any inline
spatial attributes (i.e., inline geometry), except those attributes that are being removed.

An association to an instance of a feature or information type is treated as an attribute of the
referring instance, and therefore adding or deleting an association means the original referring
instance must be replaced with a new version. The instance at the other end of the association
needs to be replaced if and only if it contains a reference to the first instance.

Spatial objects that are not inline (i.e., geometry that is encoded as an independent spatial object
in the dataset) is treated like any other object, i.e., it needs to be updated if and only if the primitive
has changed (e.g., a coordinate is updated).

Feature and information type instances are deleted without replacement by setting the
fixedDateRange.dateEnd attribute of the instance to the date of deletion, which will usually be
the issue date of the update.

10.2 Encoding of Latitude and Longitude

Values of latitude and longitude must be accurate to 7 decimal places. Coordinates must be
encoded as decimals in the format described below. The encoding is indicated by multiplication
factor fields defined in the dataset identification record.

10.2.1 Encoding of coordinates as decimals

Values should be coded as decimal numbers with 7 or fewer digits after the decimal. The
normative encoding is in degrees, with an accuracy of 107 degrees, i.e., 7 digits after the
decimal point.

“wn

The decimal point must be indicated by the “.” character.

Trailing zeroes after the decimal point (and the decimal point itself if appropriate) may be
omitted at producer discretion, but the accuracy must still be as indicated (e.g., 10" degrees for
coordinates of default accuracy).

Latitude and longitude multiplication factors held in the Dataset Structure Information field under
[coordMultFactorX] and [coordMultFactorY] must be set to a value corresponding to the
encoding, i.e., {1} for coordinates encoded in decimal degrees.

EXAMPLE 1 A longitude = 42.0000 is converted into X = longitude * coordMultFactorX =
42.0000 * 1 = 42.0000000.

10.3 Numeric Attribute Encoding

Floating point and integer attribute values must not contain leading zeros. Floating point
attribute values must not contain non-significant trailing zeros.
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10.4 Text Attribute Values

Character strings must be encoded using the character set defined in ISO 10646-1, in Unicode
Transformation Format-8 (UTF-8).

10.5 Mandatory Attribute Values
There are four reasons why attribute values may be considered mandatory:

¢ They determine whether a feature is in the display base,

e Certain features make no logical sense without specific attributes,

e Some attributes are necessary to determine which symbol is to be displayed,
e Some attributes are required for safety of navigation.

All mandatory attributes are identified in the Feature Catalogue and summarised in Annex A —
Data Classification and Encoding Guide.

10.6 Unknown Attribute Values

When a mandatory attribute code or tag is present but the attribute value is missing, it means
that the producer wishes to indicate that this attribute value is unknown. Missing mandatory
attributes must be “nilled” .

Optional attributes must be omitted altogether if the value is unknown or missing. They must not
be “nilled.”

EXAMPLE  Anisolated danger beacon feature has unknown color (mandatory attribute) and
condition (optional attribute). The feature could be coded as:

<MarineProtectedArea>
<categoryOfMarineProtectedArea>Category ll</categoryOfMarineProtectedArea>
<jurisdiction xsi:nil="true”/>
... other attributes...

... <condition> is NOT coded ...

<MarineProtectedArea>

10.7 Structure of dataset files
10.7.1 Sequence of objects

The order of data objects in each base or update dataset file is described below:

Dataset Identification Information
Dataset structure information
Spatial records for by-reference geometries
Point
Multi point
Curve
Composite Curve
Surface
Information objects
Feature objects (Geometry may be encoded inline or by reference.)
Meta features
Geo features
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10.8 Object identifiers

The “name” of feature records must provide a unique world-wide identifier of feature records.
The “name” of the record is the combination of the subfields agency, featureObjectldentifier,
and featureldentificationSubdivision elements of the featureObjectldentifier element of the
object.

Features, information types, collection objects, meta features, and geometries (inline or
external) are all required by the schema to have a gml:id attribute with a value that is unique
within the dataset. The gml:id values must be used as the reference for the object from another
object in the same dataset or another dataset.

10.9 Data coverage
All areas of a dataset must be covered by a DataCoverage meta feature.

An update dataset must not change the limit of a Data Coverage feature for the base dataset.
Where the limit of a Data Coverage feature for a base dataset is to be changed, this must be
done by issuing a new edition of the dataset.

10.10Data overlap
S-122 datasets shall not overlap other S-122 datasets.

10.11Data quality
One or more QualityOfNonbathymetricData features shall cover the dataset.

11 Data Delivery
11.1 Data Product Delivery Information

This data product specification defines GML as the primary format in which MPA data products
are delivered. The delivery format is described by the following items (from ISO 19131:2005):
format name, version, specification, language, character set.

Name ISO 19131 Elements Value
Format DPS_Deliverylnformation.deliveryFormat > GML
name DPS_DeliveryFormat.formatName

_ DPS_Deliverylnformation.deliveryFormat >
Version ) ] 3.2.1
DPS_DeliveryFormat.version

Specification | DPS_DeliveryInformation.deliveryFormat >

- , S GML*
description DPS_DeliveryFormat.specification
DPS_Deliverylnformation.deliveryFormat > English
Language , )
DPS_DeliveryFormat.language English
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Character DPS_Deliverylnformation.deliveryFormat > 004 — utf8
-u
set DPS_DeliveryFormat.characterSet > MD_CharacterSetCode

Table 11.1 — Data Product Delivery
* GML is an XML encoding for the transport and storage of geographic information, including
both the geometry and the properties of geographic features, between distributed systems. The
XML Schema for the GML application schema is provided in a single schema document
S122.xsd (distributed from the IHO schema distribution site, provisionally
https://github.com/IHO-S100WG). Feature instance shall validate against S122.xsd and conform
to all other requirements specified in this data product specification including all constraints not
captured in the XML Schema document.

11.1.1 Dataset loading

Datasets must always be loaded in the order of base dataset first, then update datasets in the
corrected sequential order. Systems are not to load updates out of order, for example if update
1-5 is present, then 6 is missing, update 7 must not be loaded.

11.1.2 New editions

When a new edition of a dataset is received, the system must replace the previous edition,
along with any updates with the new edition of the dataset. Loading of subsequent updates
follow the same rule as above.

11.2 Exchange Set

Data which conforms to this product specification must be delivered by means of an exchange
set.

An exchange set will consist of one or more MPA datasets. An exchange set may also include
one or more support files containing supplementary information encoded in separate files.
These are linked to the MPA dataset features, using the attributes described below. Each
exchange set will include a single (XML) catalogue file, S-122 exchange set catalogues conform
to S-100 3.0.0 Figure 4a-D-2 without modification, containing discovery metadata for each MPA
dataset as well as support files. S-122 Exchange set structure conforms to S-100 3.0.0 Figure
4a-D-3 without modification.
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Discovery metadata for a support file for a dataset should be
lecated or referenced as shown in Figure 4a3-00.2, in the dataset
discovery metadata.

5100_CatologueMetadata

Discovery metadata for a support file for the exchange set should be
located or referenced in the exchange catalogue [as shown in this
figure).

+gpregate Catalogue

0..* | +datazetCatalogue

+supportFile 5100_SupportFile +aggregatsFile +aggregateCatalogus 5100_ExchangeSet +partOf 1+ $100_Dataset
- : :
o.* 0. +superSet0..* a.* +composedOf

. . +subSetD..*
Multifggregation

1

5100_ExchangeCatalogue

< o

1 o.* +supportFileDiscoveryMetadata
+datazetDizcoveryMetadats o.* 1

5100_SupportFileDiscoveryMetadata
5100_DatasetDiscoveryMetadata

Figure 20 - Exchange set structure
11.3 Dataset size
MPA datasets shall not exceed 20MB. Update datasets shall not exceed 500KB.
11.4 Support Files

Support files contain ancillary textual or graphic information in separate (linked in dataset) files.
Information should be encoded in a structured format as defined by W3C. The following formats
would be suitable for graphics:

e Portable Network Graphics (PNG) [Edition 2.0]

e Scalable Vector Graphics (SVG) [Edition 1.1]

e Tagged Image File Format (TIFF) [Edition 6.0]

¢ Joint Photographic Experts Group (JPEG) [Edition 1.02 ]
Note: PNG is an extensible file format designed for lossless, portable storage of raster images.
It provides a patent-free replacement for the GIF format and also replicates many common uses
of TIFF. The PNG edition 2 format has been adopted as an ISO standard, (ISO/IEC
15948:2003). SVG is a language for describing two-dimensional graphics in XML [XML10].
SVG allows for three types of graphic objects: vector graphic shapes (e.g., paths consisting of
straight lines and curves), images and text. The JPEG standard specifies the codec, which
defines how an image is compressed into a stream of bytes and decompressed back into an
image, but not the file format used to contain that stream. (The term "JPEG" is an acronym for
the Joint Photographic Experts Group, which is the body that created the standard).

11.5 Support File Naming Convention

All support files will have unique world-wide file identifiers. The file identifier of support information
should not be used to describe the physical content of the file. The support file metadata that
accompanies the file will inform the user of the name and purpose of the file (new, replacement
and deletion).

In this encoding the support files are named according to the specifications given below:
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CCNPIL22XXXXXXXX.YYY

The main part forms an identifier where:

¢ the first two characters identify the issuing agency [according to S-62]

o the third to fifth characters must be NPI to identify that this is nautical publication
information,

e the sixth to eighth characters must be 122 to identify that this is S-122 Maritime Protected
Area information,

¢ the ninth up to the sixteenth character can be used in any way by the producer to provide
a unique file name for the dataset. The following characters are allowed in the dataset
name, A to Z, 0 to 9 and the special character _ (underscore).

e .YYY — support file extension.

11.6 Dataset Naming Convention

All dataset files will have unique world-wide file identifiers. The file identifier of the dataset should
not be used to describe the physical content of the file. The dataset file metadata that
accompanies the file will inform the user of the name and purpose of the file (new, replacement
and deletion).

In this encoding the dataset files are named according to the specifications given below:

CCNPI122XXXXXXXX.GML

The main part forms an identifier where:

e the first two characters identify the issuing agency [according to S-627]

e the third to fifth characters must be NPI to identify that this is nautical publication
information,

e the sixth to eighth characters must be 122 to identify that this is Maritime Protected Area
information,

e the ninth up to the sixteenth character can be used in any way by the producer to provide
a unique file name for the dataset. The following characters are allowed in the dataset
name, A to Z, 0 to 9 and the special character _ (underscore).

11.7 Update Dataset Naming Convention

All update dataset files will have an identical name to the base dataset, aside from the separator
and update number sequence.
In this encoding the update dataset files are named according to the specifications given below:

CCNPIL22XXXXXXXX_XXX.GML

The main part forms an identifier where:

e the first two characters identify the issuing agency (according to S-62).

e the third to fifth characters must be NPI to identify that this is nautical publication
information,

¢ the sixth to eighth characters must be 122 to identify that this is Maritime Protected Area
information,

e the ninth up to the sixteenth character can be used in any way by the producer to provide
a unique file name for the dataset. The following characters are allowed in the dataset
name, A to Z, 0 to 9 and the special character _ (underscore).
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e The seventeenth character shall be an underscore
e The eighteenth to twentieth characters shall be numerical (0-9 characters to indicate the
place of the update dataset in the update sequence.

11.8 Catalogue File Naming Convention

The exchange catalogue acts as the table of contents for the exchange set. The catalogue file
of the exchange set must be named CATALOG.122.XML. No other file in the exchange set may
be named CATALOG.122.XML. The content of the exchange catalogue file is described in
Section 12.5.

12 Data Maintenance
12.1 Introduction

Datasets are maintained as needed and must include mechanisms for MPA updating. Data
updates will be made by new editions. The maintenance and update frequency of MPA datasets
should be defined by the producers (official national authority) implementing this specification.

Data Producers must use applicable sources to maintain and update data and provide a brief
description of the sources that were used to produce the dataset in the appropriate metadata field.

The data product shall provide information on how the data is maintained and should describe
the principles and criteria applied in maintenance regime. This should specify the expected
frequency of updates.

Iltem Name Description Multiplicity | Type

Frequency with which
changes and additions are
maintenanceAndUp | made to the data product MD_ Maintenancelnformation
dateFrequency (per update scope) 1.* (ISO 19115)

Identification of the kinds
of data sources usable to
dataSource produce datasets 1.* LI_Source (ISO 19115)

Textual description of the
production process

applicable to the datasets
productionProcess (per scope or data source) | 1..* LI_ProcessStep (ISO 19115)

Table 12.1 - Maintenance and Update Frequency

12.2 Production process for base and update datasets

Data Producers should follow their established production processes for maintaining and
updating datasets. Data is produced against the DCEG and checked against the appropriate set
of validation rules in Appendix E.

12.3 Dataset updates

The purpose of issue of the dataset is indicated in the “purpose” field of the dataset discovery
metadata. In order to terminate a dataset, an update dataset file is created for which the edition
number must be set to 0. This convention is only used to cancel a base dataset file.
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Where a dataset is cancelled and its name is reused at a later date, the issue date must be
greater than the issue date of the cancelled dataset.

When the dataset is cancelled it must be removed from the system.

An exchange set may contain base dataset files and update dataset files for the same datasets.
Under these circumstances the update dataset files must follow in the correct sequential order
from the last update applied to the base dataset file.

12.4 Support file updates

The purpose of issue is indicated in the “purpose” field of the support file discovery metadata.
Support files carrying the “deletion” flag in metadata must be removed from the system. When
a feature or information type pointing to a text, picture or application file is deleted or updated so
that it no longer references the file, the system software must check to see whether any other
feature or information type references the same file, before that file is deleted.

Updates or deletions of a support file may require concurrent updates to feature or information
type instance attributes that depend on the file, e.g., pictorialRepresentation, fileReference
and fileLocator attributes.

12.5 Feature and portrayal catalogues

For each new version of the S-122 Product Specification a new feature and portrayal catalogue
will be released. The system must be able to manage datasets and their catalogues that are
created on different versions of the S-122 product specification.

12.6 Feature history, versions, and change tracking

If applications or production systems require versioning of individual instances of feature or
information types, maintenance of histories, or change tracking, the methods for versioning,
history management, and change tracking and display are left to the application or production
system.

12.7 Dataset encryption

Details about dataset encryption are still to be determined, and may mirror the method
described in S-101.

13 Portrayal

Portrayal is not defined in this version of S-122 Marine Protected Areas Product Specifications.
Users are free to choose the means and methodology of portrayal as they see best suited for
their needs. It should be noted that future versions of S-122 may include a portrayal catalogue,
and any implementer should therefore anticipate this, and make sufficient provisions in any
system supporting S-122.
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14 Metadata
14.1 Introduction

The MPA metadata description is based on the S-100 metadata document section, which is a
profile of the 1ISO 19115 standard. These documents provide a structure for describing digital
geographic data and define metadata elements, a common set of metadata terminology,
definitions and extension procedures.

Two metadata packages are described in this product specification: dataset metadata and
exchange set metadata.

class Metadata

Datasetietadata

+ DataSetDiscoveryMetadata

+ SuppontFileDiscoveryhetadata
)
|
I
|
I
|
I
|

GeometryMetadata | ExchangeSetMetadata
+ ExchangeCatalogueFileMetadata

Figure 21 - Metadata packages

Note 1: Types with Cl_, EX_, and MD__ prefixes are from packages defined in ISO 19115 and
adapted by S-100. Types with S100_ prefix are from packages defined in S-100.

Note 2: When a dataset is terminated, the purpose metadata field is set to 3 (terminated), and
the editionNumber metadata field is set to 0. All other metadata fields must be blank.

14.2 Dataset Metadata

Dataset metadata is intended to describe information about a dataset. It facilitates the
management and exploitation of data and is an important requirement for understanding the
characteristics of a dataset. Whereas dataset metadata is usually fairly comprehensive, there is
also a requirement for a constrained subset of metadata elements that are usually required for
discovery purposes. Discovery metadata are often used for building web catalogues, and can
help users determine whether a product or service is fit for purpose and where they can be
obtained. S-122 dataset metadata extends S100_DatasetDiscoveryMetaData in the following
way; attributes S122_metadataFileldentifier, S122_metadataPointOfContact,
S122_metadataDateStamp and S122_metadatalanguage to manage the content of the dataset
metadata itself.

Name Cardinality | Value Type Remarks
S122 DatasetDiscov Extends
eryMetadata S100 DatasetDiscoveryMetadata
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S122 metadataFileld 1 CharacterString Dataset file name (see section 11.6)
entifier with prefix ‘MD_’ and suffix ‘.xml’ or
‘XML’ instead of ."GML’.

S122_metadataPoint 1 Cl_ResponsiblePar | Contact information for the data

OfContact ty production authority

S122 metadataDate 1 Date When the dataset was created

Stamp

S122_metadatalang 1.2 English CharacterString All datasets conforming to this PS

uage or must use English and optionally
French French

S100 DatasetDiscoveryMetadata elements inherited by S-122 DatasetDiscoveryMetadata:

fileName 1 CharacterString Dataset file name (see 11.6)
filePath 1 CharacterString Full path from the exchange set root
directory
description 1 CharacterString
dataProtection 0.1 {1} or {2} | CharacterString 1. Encrypted
2. Unencrypted
protectionScheme 0.1 CharacterString For example S-63
digitalSignature 0.1 CharacterString
digitalSignatureRefer 0.1 CharacterString
ence
digitalSignatureValue 0.1 CharacterString
copyright 0.1 MD_LegalConstrain
ts -
>MD_RestrictionCo
de
<copyright> (ISO
19115)
classification 0.1 Class 1. unclassified
MD_SecurityConstr | 2. restricted
aints>MD_Cla 3. confidential
ssificationCode 4. secret
(codelist) 5. top secret
purpose 1 {1}, {2} CharacterString 1. New dataset
2. New edition
specificUsage 1 MD_USAGE>specif | brief description of the resource
icUsage and/or resource series usage
(character string)
MD_USAGE>user
Contactinfo
(Cl_ResponsiblePa
rty)
editionNumber 1 {1} Integer When a dataset is initially created,
the edition number “1” is assigned to
it. The edition number is increased
by one with each new edition.
updateNumber 1 CharacterString Update number O is assigned to a
new dataset.
updateApplicationDat 1 Date All updates dated on or before this
e date must have been applied by the
producer.
issueDate 1 Date Date on which the dataset was
generated.
S-122 January 2019 Edition 1.0.0
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productSpecification 1 S-122 CharacterString This must be encoded as S122.N.n
version
N.n

producingAgency 1 Cl_ResponsiblePar | Party responsible for generating the
ty dataset.

horizontalDatumRefe 1 CharacterString EPSG

rence

horizontalDatumValu 1 Integer 4326

e

verticalDatum 1 (nilled) S100_VerticalAndS | (Must be nilled if possible - ignored
oundingDat by applications, not relevant to S-
um 122)

soundingDatum 1 (nilled) S100_VerticalAndS | (Must be nilled if possible - ignored
oundingDat by applications, not relevant to S-
um 122)

dataType GML CharacterString

dataTypeVersion 3.2.1 CharacterString

dataCoverage 1. S100_DataCoverag
e

comment 0.1 CharacterString Any additional Information

layerlD 1.* S-101 CharacterString Dataset must be used with ENC in

an ECDIS

Table 14-1 Dataset metadata

14.3 Update Dataset Metadata

Update dataset metadata is intended to describe information about an update dataset. It
facilitates the management and exploitation of data and is an important requirement for
understanding the characteristics of an update dataset. Whereas dataset metadata is usually
fairly comprehensive, metadata for update datasets only describe the issue date and sequential
relation to the base dataset. The optional attribute updateApplicationDate is omitted since it is

not applicable to update datasets.

Name Cardinality | Value Type Remarks

S100_DatasetDiscov

eryMetadata

fileName 1 CharacterString Dataset file name (see 11.7)

filePath 1 CharacterString Full path from the exchange set root
directory

description 1 CharacterString Brief description of the update.

dataProtection 0.1 {1} or {2} | CharacterString Value must be same as base
dataset.

protectionScheme 0.1 CharacterString Value must be same as base
dataset.

digitalSignature 0.1 CharacterString

digitalSignatureRefer 0.1 CharacterString

ence

digitalSignatureValue 0.1 CharacterString

copyright 0.1 MD_LegalConstrai | Value must be same as base

nts - dataset.
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>MD_RestrictionCo
de
<copyright> (1ISO

19115)
classification 0.1 Class Value must be same as base
MD_SecurityConstr | dataset.
aints>MD_Cla
ssificationCode
(codelist)
purpose 1 {3}, {4} CharacterString 3. Update
4. Cancellation
specificUsage 1 MD_USAGE>specif | brief description of the resource
icUsage and/or resource series usage
(character string)
MD_USAGE>user
ContactInfo
(Cl_ResponsiblePa
rty)
editionNumber 1 {1} Integer Value must be same as base
dataset.
updateNumber 1 CharacterString Update sequence number, must
match file name.
issueDate 1 Date Date on which the data was made
available by the data producer.
productSpecification 1 S-122 CharacterString Value must be same as base
version dataset.
N.n
producingAgency 1 Cl_ResponsiblePar | Party responsible for generating the
ty dataset.
horizontalDatumRefe 1 CharacterString EPSG
rence
horizontalDatumValu 1 Integer 4326
e
verticalDatum 1 (nilled) S100 VerticalAndS | (Must be nilled if possible - ignored
oundingDat by applications, not relevant to S-
um 122)
soundingDatum 1 (nilled) S100_VerticalAndS | (Must be nilled if possible - ignored
oundingDat by applications, not relevant to S-
um 122)
dataType GML CharacterString
dataTypeVersion 321 CharacterString
dataCoverage 1.7 S100_DataCoverag
e
comment 0.1 CharacterString Any additional Information
layerlD 1.* S-101 CharacterString Value must be same as base
dataset.
Table 14-2 Update Dataset metadata
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14.4 Support file Metadata
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Support file metadata is intended to describe information about a data resource. It facilitates the
management and exploitation of data and is an important requirement for understanding the

characteristics of a data resource.
Name Cardinality | Value Type Remarks
S100_SupportFileDisc
overyMetadata
fileName CharacterString
fileLocation CharacterString Path relative to the root
directory of the exchange set.
The location of the file after the
exchange set is unpacked into
directory <EXCH_ROOT> will
be
<EXCH_ROOT>/<filePath>/<fil
ename>
purpose 1 S100_SupportFilePu | new, replacement, or deletion
rpose
editionNumber 1 CharacterString When a dataset is initially
created, the edition number 1
is assigned to it. The
edition number is increased by
1 at each new edition. Edition
number remains the same for
a re-issue
issueDate Date
productSpecification S100_ProductSpecifi
cation
dataType 1 S100_SupportFileFor
mat
otherDataTypeDescript 0.1 CharacterString
ion
dataTypeVersion 1 CharacterString
comment 0.1 CharacterString
digitalSignatureReferen 0.1 CharacterString Reference to the appropriate
ce digital signature algorithm
digitalSignatureValue 0.1 CharacterString

S-122
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14.5 Exchange Set Metadata

Frequently datasets are packaged and distributed as composite exchange sets by third party
vendors. An exchange set could contain many different types of datasets, sourced from different
data producers. For example an exchange set may contain numerous dataset files, ancillary data
files, discovery metadata files and others. Exchange set metadata contains metadata about the
contents of the exchange set and metadata about the data distributor.

class ExchangeSethdetadsta /

zmetaclasss:
ExchangeCatalogueFileMetadata

ahstract char

algorithmMethod char

cammment cchar [0..1]

campressionFlag enumerant
dataReplacement char
metadataDateStamp Date
metadataFileldentifier :char
metadataLanguage char= Enalish
metadataPointOfContact (Cl_ResponsibleParty
name char

path char
productSpecificationEditionkumber char
replacedData char

sourceMedia char

A
|
|

DatasetMetadata

+ DataSetDiscoveryietadata
+ BupponFilebiscoveryietadata

o o+ F o+ o+ o+ o+ o+

(Frormn Metaciata)

Figure 22 - Exchange set metadata
14.6 Catalogue File Metadata
All S-122 Catalogue metadata files must contain at least the following metadata elements.

Name Cardinality | Value Type Remarks
S100_ExchangeCata
logue
identifier 1 S100_Cataloguelden
tifier
contact 1 S100_CataloguePoin
tOfContact
productSpecification 0..1 S100_ProductSpecifi | Conditional on all the
cation datasets using the
same product specification
metadatal anguage 1.2 English, CharacterString All datasets conforming to
French this PS must use English
language. The catalogue file
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must be in English with the
optional addition of French.
exchangeCatalogueN 1 CATALOG.1 | CharacterString Catalogue filename
ame 22. XML
exchangeCatalogueD 1 CharacterString
escription
exchangeCatalogueC .1 CharacterString Any additional Information
omment
compressionFlag Boolean Yes or No
algorithmMethod CharacterString For example. RAR or ZIP
sourceMedia .1 CharacterString
replacedData .1 Boolean
dataReplacement .1 CharacterString

S-122

Table 14-4 Catalogue file metadata
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Appendix C. Feature Catalogue

Name: Marine Protected Areas Feature Catalogue
Scope:
Version Number: 1.0.0
Version Date: 2017-08-31
Producer:
International Hydrographic Organization,
4 quai Antoine ler,
B.P. 445
MC 98011 MONACO CEDEX
Telephone: +377 93 10 81 00
Telefax: + 377 93 10 81 40
Language: English

(See Annex with review print of Feature Catalogue.)

S-122 January 2019
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Appendix D-1. GML Data Format Overview

This data format conforms to the profile described in S-100 Part 10b, which is based on GML.
Each dataset in the XML dataset format consists of a root or container element Dataset,
whose structure is shown in the figure below. A Dataset contains of optional header
information identifying the dataset (contained in element DatasetldentificationInformation)
and providing parameters (within element DatasetStructurelnformation), followed by 0 or
more spatial objects (points, curves, or surfaces — these replace the S100:Geometry box in
the figure), then information and feature objects (within imember and member container
elements respectively). Dataset, imember, and member elements are format constructs and
not part of the application schema. Also, the root Dataset element is derived from
gml:AbstractFeatureType (another GML data format idiom). The figure below show the top-
level structure of a dataset.

The top-level Dataset element includes the dataset bounding box (gml:boundedBy - not
required by the application schema, but used by GML off-the-shelf software).

[S] |:| gml:AbstractFeatureType (extension base)

[S] |:| gml:AbstractGMLType (extension base)

- @ Aftributes

@O gml:boundedBy%@

This property describes the minimum bounding box or
rectangle that enclozes the entire feature.

I:‘ DatasetType The basic feature model is given by the gmlAbstractFeatureType. The content
Base Type | gml:AbstractFeatureType S— model for gml:AbstractFeatureType adds two...

Content complex
P —( Datasetldentificationinformation j@

Dataset element for MPA dataset as "GML
document” Dataset identification information

—( DatasetStructurelnformation j@

Dataset structure information

%@ 0. |y = S100:Geomet ]
@ eomeryIzl

Allows spatial objects to be located outside feature objects
(for references, and compatibility with IS0 8211 encoding)

o )
] .e

intended for S100 information types. Extension of
GML practice, not addressed by IS0 19136,

= {(member ) ®

intended for technical GML 3.2 reguirement for
making the dataset a "GML document” and clause
21.3 of the OGC GML...

Figure 23 - Top-level structure of dataset

Feature and information type instances are placed in <member> and <imember> containers
respectively. The figures that follow show the allowed feature and information instances
respectively. Following GML idiom, the schema uses the XML substitution groups mechanism
to include the allowed feature and information types.
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D MemberType

© Base Type | gmlAbstractFeatureMemberType
Content complex

(-——|G-) D gml:AbstractFeatureMemberType (extension base)

To create a collection of GML features, a property type shall be
derived by extension from...

fary

(Cremeer) o

intended for
technical GML 3.2
requirement for
making the dataset
a "GML document”
and clause 21.3 of
the OGC GML...

x
L = gml:AbstractFeature EO © Substitutions

&) @ Aftributes

/—IG}) D gml:AbstractFeatureType

The basic feature model iz given by the
gml:AbstractFeatureType. The content model for
gmlAbstractFeatureType adds two...

O Substitutions

D FeatureType

Base Type = S100:AbstractFeatureType
Content complex

Abstract true

Generalized feature type which carry all the common
attributes

FeatureType (=t MarineProtecteddrea |@®

This abstract element serves as | [
the head of a substitution group L.Absnad true J
which may contain any ‘ ( RestrictedAreaNavigational j ®
elements whose content model
is...
‘ (RestridedAreaRegulatory j@—)

4 VesselTrafficSenicedrea | (&

. ® Substitution Group

MetaFeatureType ®
l Abstract | true

p @ Substitution Group

dataset member

Figure 24. Features in the data format

Note that even if abstract feature types are included in the substitution groups, they act only

as stand-ins for their non-abstract sub-types.
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|:| IMemberType

© Base Type | gmlAbstractFeatureMemberType
Content complex

I,-—~|E+) |:| gml:AbstractFeatureMemberType (extension base)

To create a collection of GML features, a property type shall be
derived by extension from...

I@ Attributes |

|:| InformationTypeType

Base Type S100AbstractinformationType
Content complex

Abstract true

6_ Generalized information type which carry all the common
attributes.

intended for 5100

information types. A

© Substitutions

Extension of GML
practice, not

addressed by IS0 Applicability | @
19136.

Authority | ®

ContactDetails | @

\ ﬁ InformationType ol InclusionType )@

~ LAbstracT | true [Ji-l

Mauticallnformation |(®

{ MonStandardWorkingDay ) ®

PermissionType | (&

Recommendations | (&

Regulations | (&

Restrictions | (&

ServiceHours | @

shipRepart ) @

dataset member 5-100 infotmation types

Figure 25. Information types in the data format

The structure of an example feature is shown in the figure that follows. The
MarineProtectedArea feature inherits the attributes of the S-122 abstract feature
FeatureType, which in turn is derived from generic S-100 type defined in the GML profile
described in S-100 Part 10b; that in turn derives from the GML AbstractFeature type.
MarineProtectedArea therefore inherits attributes from S-122 abstract type FeatureType
(attributes fixedDateRange, periodicDateRange, featureName, sourcelndication,
textContent) and also its associations (permission, providesinformation, positions). It
also inherits the generic attributes and associations bound in the S-100 GML profile
(featureObjectldentifier, etc.). Attributes and associations bound locally in the
MarineProtectedArea feature (jurisdiction, etc.) are shown below the parent types in the
figure.

Detailed documentation generated from the XSD file accompanies this specification as a
separate document (Appendix D-2).
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D MarineProtectedAreaType
Base Type | FeatureType O—
Content | complex

Any area of the intertidal or sub tidal terrain,
together with its overlying water and
associated flora, fauna,

@

Conte

Base Type S100:AbstractreatureType

Abstract true

FeatureType (extension base)

nt complex

(——IE—) [ s100:AbstractFeatureType (extension base)

for...

Abstract type for an S-100 feature. This is the base type
from which domain application schemas derive definitions

(oo )
@o

— fixedDateRange | @
0.0 —
periodicDateRange | ®
0.0
(i) @

= o) ©
O Cpomanon )@
o G )0
o () ©

OL

Generalized feature type which carry all the common attributes

(—( categoryOfilarineProtectedarea ) @

({Internatienal Unien for Conservation of Nature and Natural Resources)

0 (comporomumsanes ) O
o
o ) ©
o G0
0. Casporssaon ) ©

2= s )

Figure 26. Structure of Marine Protected Area feature in the GML data format

The figures below show an example of a MarineProtectedArea feature instance and an
associated Regulations instance. The MarineProtectedArea feature is associated to four
Nauticallnformation information type instances (the first four tags <theRXN ...>) and three
Regulations instances (the next three tags <theRXN...), one of which is shown in the next
figure. The association tags also contain xlink:arcrole XML attributes whose values indicate

the role.

Notes:

1) Directed associations in the application schema may be encoded in only the instance
at the source end. Encoding the reverse link (target to source) is optional. This is for
compatibility with other encodings.

2) As of S-100 edition 3.0.0, feature catalogues do not allow feature bindings to be
added to information types because the S-100 GFM does not permit information types
to have feature bindings, nor does the ISO 8211 encoding in S-100 Part 10a permit
such. In the interests of consistency across encodings, reverse links between
information types and feature types are not used in GML format. If it is necessary to
encode such reverse links from an information type to a feature type, the generic
invinformationAssociation element, which is defined in S100:AbstractinformationType
in the S-100 profile for Edition 3.0.0 and is the base type for all information types.

S-122
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<member>
—<S8122:MarineProtected Area gml:id="{8S V08201 ">
—<featureName>

<language>eng</language>
<name>Central Gulf of Maine (Jordan Basin, Cashes Ledge)</name>
</featureName>

53

<theRxN xlink:href="#USNATINF1" xlink:arcrole="http://www.iho.int/S-122/gml/1.0/roles/theNauticallnformation"/>
<theRxN xlink:href="#USNATINF2A" xlink:arcrole="http://www.iho.int/S-122/gml/1.0/roles/theNauticallnformation"/>

<theRxN xlink:href="#USNATINF2B" xlink:arcrole="http://www.iho.int/S-12

2/gml/1.0/roles/theNauticallnformation"/>

<theRxN xlink:href="#USNATINF12" xlink:arcrole="http://www.iho.int/S-122/gml/1.0/roles/theNauticallnformation"/>
<theRxN xlink:href="#USREGLTS1" xlink:arcrole="http://www.iho.int/S-122/gml/1.0/roles/theRegulations"/>
<theRxN xlink:href="#USREGLTS2" xlink:arcrole="http://www.iho.int/S-122/gml/1.0/roles/theRegulations"/>
<theRxN xlink:href="#USREGLTS3" xlink:arcrole="http://www.iho.int/S-122/gml/1.0/roles/theRegulations"/>
<categoryOfMarineProtected Area=IUCN Category IV</categoryOfMarineProtected Area>

<jurisdiction>national</jurisdiction>
—<geometry>
+<5100:surfaceProperty></S100:surfaceProperty>
</geometry>
</S122:MarineProtected Area>
</member>

Figure 27 - Sample feature from sample GML dataset

<imember>
—<5122:Regulations gml:id="USREGLTS3">

<5100:invInformationAssociation gml:id="1480" xlink:href="*USSEAARE!" xlink:arcrole="http:/
<S$100:invInformationAssociation gml:id="1481" xlink:href="*USSEAARE2" xlink:arcrole="http:/
<S5100:invInformationAssociation gml:id="1482" xlink:href="#¥USSEAARE3" xlink:arcrole="http:/
="1483" xlink:href="#USSEAARE4" xlink:arcrole="http:/
<S$100:invInformationAssociation gml:id="1484" xlink:href="#¥USSEAARES" xlink:arcrole="http:/
<S5100:invInformationAssociation gml:id="1485" xlink:href="#¥USSEAARE6" xlink:arcrole="http:/
"1486" xlink:href="#USSEAARE7" xlink:arcrole="http:/
<5100:invInformationAssociation gml:id="1487" xlink:href="#¥USSEAARES" xlink:arcrole="http:/

<5100:invInformationAssociation gml:

<5100:invInformationAssociation gml:

—<textContent>
<categoryOfText>abstract or summary</categoryOfText>
— <information>
<headline>Approaching of North Atlantic Right Whales</headline>
<language>eng</language>
—<text>

/www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
/www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
fwww.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
‘www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
/www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
/www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
/www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>
/www.iho.int/S-122/gml/1.0/roles/appliesInLocation"/>

Intentionally approaching within 500 yards of right whales is prohibited and is a violation of federal law.

</text>
</information>
</textContent>
</$122:Regulations>
</imember>

Figure 28 - Sample information type instance

The format for update datasets is the same as for base datasets. A replacement feature
instance, information type instance, or spatial object will have the same gml:id XML attribute
as the instance it replaces — GML applications can still distinguish between original and
replacement by using the update dataset file name as a prefix to the gml:id value.

Dataset identification information

The dataset identification information header contains the following fields:

Field XML Tag Value Mult. | Type Description
Encoding specification | encodingSpecification |‘S-100 Part |1 CharacterString | Encoding specification
10b’ that defines the
encoding
Encoding specification | encodingSpecification | “1.0” 1 CharacterString | Edition of the encoding
edition Edition specification
Product identifier productldentifier ‘INT.IHO.S- |1 CharacterString | Unique identifier for the
122.1.0” data product
Product edition productEdition “1.0” 1 CharacterString | Edition of the product
specification
Application profile applicationProfile “1” 1 CharacterString | “1” — EN Profile
S-122 January 2019 Edition 1.0.0
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Dataset file identifier datasetFileldentifier 1 CharacterString | The file name including
the extension but
excluding any path
information

Dataset title datasetTitle 1 CharacterString | The title of the dataset

Dataset reference date | datasetReferenceDat 1 date The issue date of the

e dataset.
Format: YYYY-MM-DD

Dataset language datasetLanguage “EN” 1 ISO 639-1 The (primary) language
used in this dataset

Dataset abstract datasetAbstract 0..1 |CharacterString | The abstract of the
dataset

Dataset topic category |datasetTopicCategory | “transportati [1..* |MD_TopicCate |A set of topic categories

on” goryCode (ISO
19115)

Table D1-1. Dataset identification

Dataset structure information

The dataset structural information header is described

fields listed in the table below.

information header

in S-100 10b-9.6.2 and contains the

Default

Mult.

Curve records

Subfield name XML Tag value Type Description

Dataset Coordinate datasetCoordOriginX |[0.0 0.1 |Real Shift used to adjust x-coordinate

Origin X before encoding. Set to 0.0 if no
shift is used.

Dataset Coordinate datasetCoordOriginY |0.0 0..1 |Real Shift used to adjust y-coordinate

Origin Y before encoding. Set to 0.0 if no
shift is used.

Coordinate coordMultFactorX 1 0..1 |Positive Floating point to integer

multiplication factor for Integer multiplication factor for the x-

x-coordinate coordinate or longitude. Set to
1.0 for coordinates encoded as
decimal degrees without
multiplication.

Coordinate coordMultFactorY 1 0..1 |Positive Floating point to integer

multiplication factor for Integer multiplication factor for the x-

y-coordinate coordinate or longitude. Set to
1.0 for coordinates encoded as
decimal degrees without
multiplication.

Coordinate coordMultFactorZ 1 0..1 |Positive Floating point to integer

multiplication factor for Integer multiplication factor for the z-

z-coordinate coordinate or depths or height.
Set to 1.0 for heights encoded in
metres as decimals without
multiplication.

Number of Information |ninfoRec 0..1 |Integer 20 |Number of information records

Type records in the dataset. Normally
encoded by production tools.

Number of Point nPointRec 0..1 |Integer=0 |Number of point records in the

records dataset. Normally encoded by
production tools.

Number of Multi Point | nMultiPointRec 0..1 |Integer=0 |Number of multi point records in

records the dataset. Normally encoded
by production tools.

Number of Curve nCurveRec 0..1 |Integer=0 |Number of curve records in the

records dataset. Normally encoded by
production tools.

Number of Composite | nCompositeCurveRec 0..1 |Integer=0 |Number of composite curve

records in the dataset. Normally
encoded by production tools.

S-122

January 2019

Edition 1.0.0




Marine Protected Area Product Specification

55

Number of Surface nSurfaceRec 0..1 |Integer=0 |Number of surface records in

records the dataset. Normally encoded
by production tools.

Number of Feature nFeatureRec 0..1 |Integer=0 |Number of feature records in the

Type records dataset
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