Quc TECHNOLOGIES

IHO S-121 Update

jonathan pritchard

jonathan.pritchard @iictechnologies.com

The development of IHO S-121 under the S-100 framework for the modelling and
representation of UNCLOS core features presents some challenges to the standards
development process, both semantically and technically. This presentation will
demonstrate some of the aspects of the standard's development under the S-100
framework and the crossover into broader use within the OGC architectural framework.
We will also offer some reflections on the process of constructing a data structure and
standard capable of reflecting an international convention, similar to the discharge of
SOLAS obligations through IHO S-57 and S101.
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Background, History and status

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

INTERNATIONAL HYDROGRAPHIC ORGANIZATION

* “improve” isn’t defined.... Generally though — this is taken to mean
* Establishing the S-100 product specification for Maritime Limits and Boundaries (MLB)

* which is “...to establish a framework of sourced and versioned objects for communicating in a
digital form the geographic extents of some maritime zones....”

MARITIME LIMITS AND BOUNDARIES

* Development by the S-121 Project Team (within the S-100 WG) PRODUCT SPECIFICATION

IHO Publication S-121

e Simple “Use Cases”
* Exchange between parties

Edition 1.0.0 — September 2019

* Facilitating deposit in accordance with the convention Pk o

e Version 1.0.0 reviewed and published End of September 2019

* Parallel initiative within Open Geospatial Consortium (OGC) project to
implement, test and demonstrate.




Development of an IHO product specification.

e S-100 Product Specification is composed of:
* A model S-100 worLp
* Features

* A way of grouping them together -
“aggregation”
* Metadata to describe them

* Other elements

* Unique identifiers
*  “Geometry”

Entries in the IHO geospatial registry

* Driving Principles 4= =
 Openness | SR '
* Interoperability
* Domain Specific
* Clarity

*  “Driven by UNCLOS”
H S-100 Universal Hydrographic Data Model
¢ ow
* Framework Standard
* IHO Process for Standards development
* Edition 4.0.0
* v1.0.0

* +testing + development = v2.0.0 iR ik T

MONACO



S-121 basic structure: Three Packages

Source - Geospatial
Information features

1SO19152

A
A

Three main components (packages):

1. A model of features representing a subset of those defined
in UNCLOS together with generic features.

2. Optional mechanisms to “hook” into ISO19152 Land
Administration Domain Model through Rights,
Responsibilities and Restrictions structures to enable
integrated marine cadastre

3. Aset of ISO compatible features for representing source
documentation.




S-121 Packages: Geospatial Features

Source Geospatial
. - > : 15019152
Information features
* Core of standard IHO S-121 Maritime Limits and Boundaries features:
* A definition of individual “features” and their »  Points o
“ . ” *  Baseline Points
attributes «  Boundary Points
¢ S-121 contains features used and/or defined within the . Bl Points
Convention y Norme;]l Zones:
. . . .. . . *  Straight X
* Simple representation with minimum attribution . Archigpelagic ) x‘:ft:?pae'l‘;‘é?éevrjaters
:i(.)W T"\Slle Iallevatlon «  Territorial Sea
Rlvefr ou +  Contiguous Zone
Bee »  Exclusive Economic Zone
Payt »  Continental Shelf
or Roadstead
Boundaries High Sea
Boundary The Area

. International Boundary Joint Development Area
Limits

Territorial Sea
Contiguous Zone
Exclusive Economic Zone
Continental Shelf
Roadstead

Strait

feature
abstraction of real-world phenomena




Simplicity of S-121 geospatial features

| ] geographicFeatureType | label ®
Base Type | s100:AbstractFeatureType O Type | xs:string

Abstract true ;
collectionName |

Type | xs:string \

base type for all Geographic Features, i.e. points,
limits and boundaries. Also contains reference
elements for...

Core of an S-121 feature:

Identifier
Name

Lifespan (for versioning)

Collection Name
“status” information
Reference to Source
Geometry

* Documented

e Spatial

0..00 | featureName

®
Type | featureNameType

context
®
Type | xs:string

| startLifespan

Type | xs:date

endLifespan
o
Type | xs:date

releasability Type
Type | releasability TypeType

@ 0..c0 | SOUrce ®
Type | gml:ReferenceType

association to a SourceType information type which
represents the source of the feature

| administration ®
Type | gml:ReferenceType

association with a BAU information type

additionalSpatiallnformation -

Type | gml:ReferenceType

ion with iti spatial i
ion types. Used to iate a geogrpahic
feature with an...

0..c0 | componentOf ®
Type | gml:ReferenceType

Generic association between geographic features

0..c0 | consistsOf ®
| Type | gml:ReferenceType

inverse generic association between geographic
features

Real World Examples

Master Object
BCNLAT (Lateral Beacon)

BCNSHP (Lattice Beacon)

Slave Objects
LIGHTS (Light)
DAYMAR (Dayboard)

§& Dayboard

Lattice Tower

Master Object
BOYLAT (Lateral Buoy)

BOYSHP (Pillar)

Slave Objects
LIGHTS (Light)
FOGSIG (Bell)

Lateral Buoy

vs: ENC Aids to Navigation Model




Optional Package 1: Source

Source? . Geospatial . 1SO19152
Information features

* Comprehensive ability to record source information from
documentation, legislation
* Modelled on ISO structures, compatible (hopefully) with
existing systems, framework for creation of new systems
e Feature level — individual features can be associated with
source documentation records.
* Components:
* Document name, registration number, dates
e Responsible Party
* Source Document Type

ISO19115 Data Structures for recording source documentation



Optional Package 2: LADM

* Defines Features which can be used to model the
interrelationships between S-121 geospatial features, defined
Parties and their associated Rights, Restrictions and
Responsibilities

 Compatible with ISO19152 Land Administration Domain Model

Custodian of the
maritime limits and
boundaries of ,
Fisheries and Canada Canada's ECS
Oceans in the Atlantic

Canada Ocean

Under the banner of “Canada’s Extended

Canada's Continental Shelf in the Atlantic Ocean”, Fisheries
Shre || ssg.g;czzfzg prodiuce and and Oceans Canada, Global Affairs Canada and
(e deposit with the
Slobal Affars 6 s ity Natrural Resources Canada have a Shared Group,
Canada

Canada’s Extended Continental Shelf Program
with joint responsibilities to “produce and
deposit with the CLCS, a submission of Canada’s
Naturl ECS as “Custodian of the maritime limits and

Resources

Canada boundaries of Canada”




S121 Example O: A single feature

Textual representation of Location

<sl2l:additionalSpatialInformation gml:id="adl"> ‘////,
<sl21l:locationByText>58° 37'.642 5° 00'.295</sl21:locationByText>
<sl2l:referenceSystem>World Geodetic System 1984 Datum (WGS84)</sl2l:referenceSystem>
</sl21:additionalSpatialInformation>

<sl2l:BaselinePoint gml:id="bl"> id
<s100: featureObjectIdentifier> 4———————______________________-————-—--’"’""——————_—————
<s100:agency>GB</s100:agency>

<s100: featureIdentificationNumber>2</s100: featureIdentificationNumber>
<s100: featureldentificationSubdivision>1</s100: featureIdentificationSubdivision>
</sl100:featureObjectIdentifier>
<sl2l:label>1</sl121:1label>
<sl121: featureName>
<sl21l:language>en</sl21l:language> // name
<s121:Name>Cape Wrath</sl121:Name> 3 A
</s121:featureName> . e
<sl2l:additionalSpatialInformation xlink:href="adl"/>
<sl2l:geometry>
<gml:Point gml:id="blg" srsName="urn:ogc:def:crs:0GC:1.3:CRS84"
<gml:pos>-5.0049166666666665 58.62736666666667</gml:pos>
</gml:Point>
</sl121:geometry>
</sl21:BaselinePoint>




S121 Examplel: Feature And Source documentation

<s121:Source gml:id="srcl">

<sl121:responsibleParty>
<sl1l21:responsiblePartyOrganisationName>United Kingdom Hydrographic Office
2014 No. 1353 </sl1l21:responsiblePartyOrganisationName>

TERRITORIAL SEA </s12l:responsibleParty>
<s121:sourceDocumentName>The Territorial Sea (Baselines) Order 2014</s121:sourceDocumentName>
<s121:sourceRegistryNumber>2014 No. 1353</s121:sourceRegistryNumber>
<sl121:sourceAvailabilityStatus>Document Available</s121:sourceAvailabilityStatus>
<sl1l2l1:administrativeSourceType>Domestic Legislative

Instrument</sl121:administrativeSourceType>

STATUTORY INSTRUMENTS

The Territorial Sea (Baselines) Order 2014

Made - - - - 27th May 2014
Coming into force - - 30th Jume 2014

A

At the Couwrt at Buckingham Palace. the 27th day of May 2014

Present, <s121:1label>The Territorial Sea (Baselines) Order 2014</s121:label>
The Queen’s Most Excellent Majesty in Council . . . .
Her Majesty. in exercise of the powers conferred upon Helx by section 1(1)(b) of the Territorial Sea < S 1 2 1 : Sou r‘c es u bml S S 10n Dat e > 2919 - 91 - 91 < / S 1 2 1 : Sou r\c es u bml S S 10n Dat e >
;\:;ﬂl;):;::‘yi)lllso{:]fﬂsed by and with the advice of Her Privy Council, to order, and it is hereby <s 1 2 1 ssource Re co r\d at ion Dat e> 2919 - 91 - 91 < / [S 1 2 1 source Re co r\d at ion Dat e>

</s121:Source>

<sl2l:additionalSpatialInformation gml:id="ad1">

Latitucde North Longitude et . <s121:locationByText>58° 37'.642 5° @@'.295¢</s121:locationByText>
! o8 o4l 000 Cape Wrarh < <s121:referenceSystem>World Geodetic System 1984 Datum (WGS84)</s121:referenceSystem>
A </sl1l21:additionalSpatialInformation>

<sl21:BaselinePoint gml:id="b1">
<s121:1abel>1</s121:1abel>
<s121:featureName>
<sl21:language>en</s121:1language>
<s121:Name>Cape Wrath</s121:Name>
</s121:featureName>
<sl121:source xlink:href="srcl"/>
<sl1l2l:additionalSpatialInformation xlink:href="al"/>
<sl121:geometry>
<gml:Point gml:id="b1lg" srsName="urn:ogc:def:crs:0GC:1.3:CRS84" >
<gml:pos>-5.0049166666666665 58.62736666666667</gml:pos>
</gml:Point>
</sl121:geometry>
</sl121:BaselinePoint>

58.62736666666667 5.0049166666666665 <«



S121 Examplel: Feature And Source documentation

ayers -

AevYhvR2O \ ~

v V (1 5-121 data
] straightbaseline_source ,

Vv — straightbaseline File Tools Create Export Help

21 GML View and Edit

dataset members subsetfeatures ‘C:\cygwin64\home\kusaI\Maritime—Limits—and—Boundaries—PiIot\data\ukho\UKﬁTerritoriaLS(| 0 Seve Metadata

[

|| baselinepoint_source i 7 -

[ baselinepoint_featurename Pt ‘ S Points Feature Types Geometry
vV © baselinepoint i ( ®®
[-| additionalspatialinformation \ 6 ogus na

v V ¥ OpenStreetMap g

++

@ o ot

Responsible Party |_int.iho.s_121.ResponsiblePartyType@491666ad Baselines, Lim

Source Document Name |The Territorial Sea (Baselines) Order 2014

‘ Type ‘ |Base|inePoint ‘
Source Registry Number | 2014 No. 1353 | Label E |
Source Availability Status | ‘
Geometry [-5.0049166666666665:58.62736666666667] ‘
Administrative Source Type | Domestic Legislative Instrument ‘
. Identifier ‘ GB:2:1 ‘
Spatial Source Type | ‘
Label |The Territorial Sea (Baselines) Order 2014 ‘ ] P — Language Feature Name
en Cape Wrath "
Online Resource . ©
ame(s
Administrative Date Stamp | ‘ o
Authoritative Date | ‘ < >
Associations -
Source Document Type | ‘ \ -
N Geo ‘ ‘
Source Type | ‘ ° ) v feut ‘ ‘ s
eature
Source Submission Date |2019-01-01 ‘ 3
Source Recordation Date |2019—01—O1 ‘ ?‘ Additional Info ‘ e ‘
\
Save \ \ Source ‘ v ‘
\ \
\
\
Cancel s - Cancel
Yo,



S121 Example2 — LADM in the Maritime Domain

Her Majesty
in Right of
Canada
Fisheries and
Oceans Canada's ECS .
Canada in the Atlantic (Group) Governor
Ocean P General of
Canada in
Council
Canada's
Extended b o
Continental !\/Ilnls.ter of
Shelf Fisheries and
Program Oceans
. (Group) Canada
Global Affairs
Canada
Canada's
Extended
Continental
Shelf
frosram United Nations Divison
(Group) for Ocean Affairs and the
Law of the Sea (DOALOS)
Natural
Resources
Canada
Canada
Commission o,
_ on the Limits
of the
Continental
[ e ] shet €15

BAU




Some Reflections on Standards:

B

HM Government

South Inshore and

* Standard is capable of supporting emerging “requirements” Solith Gifchars Marlks
in marine spatial planning and broader georegulation

* Features defined by S-121 are used in many other spheres of -

tivit
Fig 1: South Inshore and Offshore Plan Areas
......

* Interoperability is key:
 Software \ i =
* Exchange of data reliably and completely. ol
* Data =
e “Semantic interoperability”
» Spatial interoperability.
* Organisational interoperability
* Issues of definition, duplication and omission.

e Publishing the standard does not solve these challenges.

’ HM Government

03 In ETR
Marine Manags
e
Territorial Sea (bdgib)
Economic

Territorial Sea Straight
Baseline




Semantic Interoperability: INSPIRE example

woodelists
Baseline SegmentTypeValue

+ archipelagic
+ normal
+ straight

xdataTypes
Baseline S5egment

+ geocmetry :GM_Curve
+ segmentType BaselineSegmentTypeWalue

+segment

wfeature Types
MaritimeZone

P

country CountryCode

geometry GM_MultiSurface
inspireld :ldentifier

zoneType MaritimeZoneType\Valus
«lifeCyclelnfo, voidables

+ beginLifeSpanVersion DateTime
+ endLifepanVersion :DateTime [0..1]

avoidables
+ name GecgrephicalMame [0..%]

+hbaseline
«vioidablex 1

woodelists
MaritimeZoneTypeValue

ENC
INSPIRE Maritime Units

A 4

contiguousfone
continental Shelf
exclusiveEconomicZone
internalWaters
temitorial Sea

ok

afeature Types
Baseline

+ inspireld :ldentifier

«lifeCyclelnfos
+ beginLifespanVersion DateTime

+ endLifespanVersion :DateTime [0..1]]

Ice Cream:

{

Flavour = Strawberry

S-121

A 4

Strawberry Ice Cream




Some Reflections on Standards:

Clarity is infectious” — if you make one part of a complex ecosystem clear it accentuates the

contrast with other parts. e.g. duplication which now exists in the geospatial registry with
charting, e.g. Territorial Sea Areas...

A standard is no good if no one uses it. So
e Of Software

e Of Data.

..... Interoperability

“but what does it do?” — the difficulties of communication...
Pick your tools well. Reuse where you can
 Geometry and topology
e Multi-Lingual Naming

S$-121 EXAMPLE DATASET

Extended Continental Shelf

\ Exclusive Economic Zone
Contiguous Zone
Territorial Sea

e Metadata and Source information
e What Next?

Contiguous Zone
Territorial Sea

Contiguous Zone
STATEB Territorial Sea
STATEA
Exclusive
Economic s1' TEC
Zone

Exclusive Economic Zone

Extended
Continental
Shelf

Work within IHO — feedback to S-100 and other groups.

Extended
Continental
Shelf

Joint Development Area



