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Version 1.0¢ July2019
Revision History

V0.76 December 202018 First Edition. Compiled by IIC Technologies

V0.82 January 2019 Minor edits. First presstation.
V1.0 February 2019 Review Editéollowing DGA feedback
v1.1 July 2019 Updates following rebranding of sponsor organisations

This course has been prepared by 1IC Technologies at the instruction of the MSDIWG and the Dani
Geodata Agency. It is published through the IHO and is aimed at spreading knowledgeasgrtbas of
MSDI globally. Thpublication is available through the IHO MSDIWG website at:

https://www.iho.int/srvl/index.php?option=com content&vie=article&id=483&Itemid=370&fm=en
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Introduction

The material is aimed at students who are marine geospatial professionals but who have little
experience of marine spatial data infrastructures (MSDI). It is designed as an introductory one day
course in the fundaentals of MSDI conpts, theory and practice.

Thematerialisall based on sourcés the public domaiand contains much informatioabout MSDI
available The slides include key messages and narrative text which explain the content for
participants.

A sd of slides is inclued in an annex which explain selected aspects of the content further.

There areexercisesncluded for further study after the main sections of the material and it is hoped
these wouldbe useful in a group context for the deliverygpbup workshops

Thereare two main usefor this document in conjunction with the slides themselves.

1. A participant who wshesto download and selfearn from the materials provided.
2. A participant who wishes to deliver the materials in a group setting stidkeholders.
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Content

Thismaterialis modelled on the IHO MSDIWGDIFundamentalsyllabus and is aimed at marine
geospatial data professionals who may be marine cartographers, hydrographic specialists, surveyors
or other related professionals.

Thematerialcovers deihitions and applications necessary to understand the core concepts of MSDI,
the essential understanding of the global drivers and organisations involved in MSDI and a more
detailed examination of some of the most vital concepts in tHelNecosystem..

Structure

The following list is brief breakdown of the individual sections.

1. Introduction, background and history
2. Spatial Data Infrastructures.
a. Core definitions
b. Additional Definitions
c. Types of SDI infrastructure
3. The four elements of MSDI
a. Policy andSovernance
b. Technology
c. Standards
d. Data and Content
4. Wider Uses of marine geospatial data
a. The MSDI ecosystegglobal drivers and important organisations
b. What MSDI means for end users
c. What MSDI means for participants
What Next?
Annexes; extra mateial
Select@ Exercises

No o
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Glossary of Terms used.

The glossary contains useful definitions taken from the many sources consulted in the creation of

these materials.

Spatial data

Data which has a spatial component to it. A spatial thing is
something thatcan be drawron a map, or something that car
be given in reply to a 'where?' questigisO)

MSP

Maritime (or Marine) Spatial Planning

Hydrography

Xthe branch of applied sciences which deals with the
measurement and description of the physical features of
oceans, seas, coastal areas, lakes and rivers, as well as wit
prediction of their change over time, for the primary purpose
of safety of navigation and in support of all other marine
activities, including economic development, security and
defence, sientific research, and environmental protection

SDI

Spatial Data Infrastructured 4 KS NBf SOy i o6
technologies, policies and institutional arrangements that
FILOATtAGIGS GKS | @FAfFOAL AGE

Marine / Maritime

Marine and Maritime are used interchangeably. Marine tenc
to refer to the branch of earth science dedicated to the ocee
whereas maritime refers to use and exploitation of the seas
including the context of Safety of Life At Sea (SOLAS).

Marine Spal Data Infrastructured G K G St SYSy

MSDI that focuses on the marine input [to an SDI] in terms of
IJ2PSNYFyOSs &l yRIHIREA]E L/ ¢
API Application Programming Interface

Interoperability

a characteristic of a product afstem, vhhose interfaces are
completely understood, to work with other products or
systems, at present or in the future, in either implementatior
or access, without any restrictions.

The means for achieving direction, control, and coordinatiér

Governance wholly or partially autonomous individuals or organizations ¢
behalf of interests to which they jointly contritai

Metadata aSUulRIFIGIFE A& RIEGE alo2dzié RI
Reusable agreements that make it easier for people and

Standards organisations to publish, aess, shag and use bettequality

data[UK ODI]

Open Standards

A standardavailable for anyone to access, useshareat little
or no cost.

Electronic Navigational Chart. The primary output of most

ENC hydrographic offices globally. A vector based dataat.
OGC Open Geospatial Consortiunttp://www.opengeospatial.org
IHO International Hydrographic Organizatibiip://www.iho.int
ISO International Standard Organisatidtp://www.iso.org

UN United Nations

UNGGIM United Nations Committee of Experts on Global Geospatial

Information Managemenhttp://ggim.un.org
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1 Introduction

Governance

Data
Infrastructures

. Marine Spatial

Fundamentals

@ @ Danish Geodata
Agency Produced by dbnc TECHNOLOGIES

Key Messages:
1 Key Messageduring the course are contained in a box like this.
1 In this booklet each slide is presented along with any further notes that may be usefy
f { LI OS LISNXYAGGAYA GKSNB Aa NR2Y |G GKS

The learning objectives ofiis material are as follows. When complete theticipant should be
able to:
1. Confidently identify the definition of a spatial data infrastructure (SDI), a Marine spz
data infrastructure (MSDI) and the core elements defining them.
2. Understand the layoubf a typical MSDI, the benefits for its enceus and the global
organisations which support it
3. Clearly describe the interaction between the defining elements of an MSDI and hov
they contribute to broader use of marine geospatial data by MSDI end users
4. Describe how greater reise ofmarine geospatiadlata is enabled by
a. Amigration tomore data-centric workingpractices
b. The adoption of open, interoperable standards

Notes
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Why are you here?

Data engineering for reuse

@ Danish Geodata 2 IHO
e

is really hard!
‘ I’'m lost in the buzzwords ‘
‘ Too much information ‘ I\/ISDI‘p
Whatis it? What are the hurdles?

What do | do next?

‘ National Commitment ‘

| What is data-centric?

‘ Regional Coordination |

:
. ® It’s Not My Job!
«» ® Danish Geodata

Agency

Key Messages:

1 Many participants may have heard of MSDI and reean eisting promotional or media

articles

1 There is a lot of information about MSDI in the public domain. This material is intend

0 Give a solid grounding in the core MSDI concepts
0 To explain the wider value of MSDI to its users and to participanbsifin
initiatives such as dateentric working

o Provide some guidance for steps to take towards MSDI engagement and

implementation

Notes
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2 What is MSDI

Definitions

A “Spatial Data infrastructure (SDI)” is:

“the relevant base collection of technologies, policies and institutional arrangements
that facilitate the availability of and access to spatial data.”
Source: The Global Spatial Infrastructure Cookbook - https://bit.ly/2HZhGey

A “Marine Spatial Data Infrastructure (MSDI)” is:

“that element of an SDI that focuses on the marine input [to an SDI] in terms of
governance, standards, ICT and content”

Source: IHO C-17 - hitps://bit.ly/2ID5NeW

@ ® Danish Geodata
Agency

This section defines the core concepts of MSDI. Note that thefritions are quiteold now (SD¢

1993, MSDI 2007) so some of the wording should be understood with some flexibility. For instance

GL/ ¢¢ Aa | oy260 tAGGES dzZaSR GSNY FT2N a¢SOKy2f 2:
digital technical sindards was not as stng when SDI was conceived. Their importance in MSDI are
paramount, hence their inclusion in the MSDI definition alongside technology, governance and
GO2yGSyidé O6RFGI O

Key Messages:
I These definitions are at the core of SDI and MSDI
i SDlis a more generarm than MSDI.
T MSDI is thé@marine elemendi &f an SDI
1 MSDI is broken down into namédadcusedcomponents whichgonsideredogether, form
the marine input tathe SDI
Notes
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Definitions

Technology

“The relevant base collection of

: technologies
Policy =

olicies
Governance P

institutional arrangements

that

facilitate the availability of and accessto

— &
Users

“Marine Spatial Data Infrastructure (MSDI)":

°, MSDI — The focus on marine elements in any SDI

&> @ Danish Geodata Governance, Standards, ICT and Content
. Agency

This slide shows how the codefinitions of SDI are broketown and the core elements used in the
explanation of MSDI are defined from them. The elements of the SDI definition have had their
fly3adza 3S Y2RSNYyA&aSR IyR SyOl LladzZ FGSR Ay GKS 02f¢
D2OSNY I yOSés REOKWYRIGS5FGFYRYRI aSilFRIGHE

The object of thisnaterialis to examine these elements of MSDI and demonstrate how they are
used to implement MSDI.

Key Messages:
1 MSDI is the marine input to any SDI

I The focus on marine in &DI is broken into four elemenitgich follow from the SDI
definition.

Notes
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L == The Four Elements of MSDI
Policy
MSDI is how these elements work GovZ:fame
together within an SDI to connect end MsDI

users to marine geospatial data.
Technology

8 —) — Policy [ —
Governance

Users

Technology

@ ® Danish Geodata
»  Agency

The four elements of MSDI which are defined within this Orientation course are

t2f AOAS&a¢ Ay GKS 2NA:

t 2t A08 YyR D2@SNYIFyOS 6a
f23ASa¢0

1

2. ¢SOKy2ft238 04a¢SOKy?2
3. Technical Standards

4. 5+ GF FYR aSOiFRFGF 6a/2yiSyiGé Ay GKS 2NRIAAYI €

Each of these elements are examined in the next section. This slide illustrates the core definition of
MSDI as the marine elements which connesetd$ withmarine content, in the form of Data ah
Metadata.

Key Messages:
1 The coloured elements are used in theaterialto show the MSDI elements
1 The core concept of MSDI is the use of these elements to connect Users to marine
geospatial data
1 Usersg MSDI users, here, can be anyone with a need faimeageospatial data.

Notes
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H Leisure and Tourism s

Emergency Planning

-~ 5 — and Response
T e B TR
i * Unlock the economic and environmental power of marine
e £V ) .
R e e T geospatial data
T * Provide reusable datato a broader audience for diverse uses
Fisheries Regulation N
* Break out of a single tightly defined customer group Coastal Zone
/\ Management
igf/ * Improve marine geospatial data quality and working practices
- <
q‘;;‘,!
B

e

Site
Selection

Maritime Boundaries
Marine Protected Areas
e

5 . Dredging planning
§» e Danish Geodata and beneficial reuse

Marine
® Agency Spatial Planning

This slide shows high level examples of how marine geospatial data mayubedeThe benefits

of MSDI can be realised in both economic angironmental terms and also have many positive
benefits for the ingtution implementing it.

Key Messages:

1 MSDI concerns the rese of marine geospatial data by a wide range of end users

1 Marine geospatial data is used in many fields of humetivity and often has uses far
beyond its primary use case and traditional ketrboundaries

1 The benefits of opening up marine data to wider uses can increase data quality and
benefit working practices by placing data at the heart of the enterprise.

Notes:
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What 1s MSDI?
Without MSDI | With MSDI
MSDI Users Regional/Supranational MSDI

Users S~ i
1 National MSDI
‘I “f } ‘

w."//' '

Hydrographic Defence ;

S

= ~"
Gy <

Hydrographic Oceanographic

> \ 1
eanographic
> \

Defence

& gl

Terrestrial T
\@ 1 'lr" i -~ o
U 6,__—9 0 A G (N o
l

p w o
T HITTTH
Sclentlﬁc p R ...m'"
Agency “ = D
User

Terrestrial Scientific
User

.
m ® Danish Geodata

This slide shows a typical national geospatial inftastire without any MSDI (or SDI) capabilities
on the left. Each agency has a single remit and is authoritative for data within its own domain. They
may have dat@xchange relationships with other agencies.

The right half of the slide shows how an MSDI engntation changes the relationships and
communications between the participating organisations and MSDI users. The national MSDI
introduces an Access Point foatd and all participating agencies feed data (either through direct
copies or by interface) in it. This data is then made available to MSDI users as well as, potentially,
into regional MSDI implementations

Key Messages:
f 2AGK2dzi a{5L AYRAQGARdzZ t 2 NpHdlyyihia thdr bvny a
parameters. Intetfagency communicatiorsicomplex and data users need to harmonise|
and integrate data themselves.

f ' 3SyOoAsSa Oy 0S a! dzi K2 Mdains.Gd A @S¢ T2 NJ RI

1 MSDI implementations collect marine geospatial data from participating institutions g
make it available to a broadelser community.

1 Data for the MSDI is gathered and distributed via one or more access points

1 A national MSDI can feed into a regid MSDI
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> Regional SDI

NatlonaIMS DI I |

\

| SDI Access Point

T s - LT o o o
.. pume < & 8
E::-:.: ¥ Hydrographic @ Oceanographic .
i s \L
Q

Scientific Terrestrial

° @) /

U P N,

@ ® Danish Ge&a sel (&) ser
Agency "

User User

This slide shows a more complete description of the MSDI implementation with a focus on the MSDI
elements. Asan be seen:

1 The individual institutions supply data (and metadata) to the MSDI through the access point.

1 Participating institutims work within a single policy and governance framework which gives
them a remit to produce data which is suitable for reusd amich conforms to a framework
of common standards. This is all supported by a common technical infrastructure

9 Participating orgnisations continue to work between each other or they may use the MSDI
infrastructure for their own use as well. They may alsdividually retain their primary
customers

1 A national MSDI can feed into a regional MSDI. This pattern of eledstig at national,
regional and global level is repeated in various aspects of MSDI such as technical standards
and metadata

Key Messges:
1 MSDI connects MSDI users with data content provided by participating geospatial
organisations.
1 The MSDI elementsan be identified in the layout of the MSDI implementation
1 There is no set arrangement or prescribed form for an MSDI. Each may haferentif
layout.

Notes
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A -~

Regional Initiatives
MSDI can be seen at different levels.

National MSDI

@ ® Danish Geodata
» Agency

The slide here shows how MSDI (and many of the MSDI concepts) can be seaty d&vels.
Normally these are global, regional, national and organisational. Standards, d8drand MSDI
all can be broken up into thesetegories and influence all other levels.

Key Messages:

1 Like many concepts, MSDI is present at many diffelevdls.

1 Organisational MSDI can form part of a national MSDI driven by national policy and
governance structures

1 Neighbouring MSDI can collaborateform regional MSDI interest groups or Regional
MSDI.

1 Global Drivers influence the development of MSDI tlglo various means.

1 Technical Standards and data content often follow similar hierarchies

Notes
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nnnnnnnn 1

Internat
Hydrographic.
Organization

57 Acromym: DEPARE
Tris data was compied for the use &2 he scall range 190,000 10 1:360.000.
THIS DATA DOES NOT REFLACE NAUT) NoTBE

557 data

«i’b ® Danish Geodata

o © Agency

In this slide an examplgf an MSDI access point is shown, generally these are web portals with an
interface which allows data to beearched and accessed. In this slide we have highlighted the
defined MSDI elements (which we will consider in detail later). All MSDI accessgpeidiferent

and the existence of all the elements can sometimes be hard to establish.

KeyMessages:
1 Itis possible to identify the elements of MSDI in existing national and regional
implementations.
1 MSDI elements are not always obvious from an inspaatifcan MSDI access point

Notes
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International
Hydrographic
Organization
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Key Messages:
1 .Anotherexample of a National Portal for search and access to datasets.
1 Although different technology, standards and metadata are contained the individual
categories are still psent.

Notes
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- {5 b )
& |Ho What SDI and MSDI “isn't
By
-
@ IHo This site can’t be reached
Not an IHO initiative Not a website
[ ]
@'A IS Gieodaa Not a “product Not a Format

Agency

When we talk about MSDI there can be manigconceptions antiere we try touse the previous

sldesto €  NA ¥& ¢ K I .0MSRI {s :dt andHOaInftiii@e IHO is one of the foremost
organisations promotingita { 5L A& SY0OSRRSR TFTANX{& GAGKAY {(GKS
institutionsand governmental policies. MSDI is more of an observation of a global phenomenon

the rise of geospatial information, within communities of all sizes, local, national, regiothalobal

and the observation that there are common factors which contribigtéts successn effecting

economic and environmental change

MSDI is not a websitel K SNB Qa y 2 Ki 048k kKhgag oyd@Yia RA @aO2yya € S 3t 20
accessed by bdtakeholders. It is the sum total of all the MSDI activities of the indil/mhréicipants

globally, some of which act within a regional or national infrastructure and some of which act in
isolation.L 4 Q& OSNIFAyfte& y2i0 | LEamBuBdzdls and téchrOlkgie©dary 6 S L
0S LIJzNOKFaSR (2 4353 A25F0 0adt AAlytE RA200 2Adyd dF yi adis L a7
website!

Key Messages:
1 There are many misconceptions about the definition of MSDI and many participants |
difficulty understanding the wide range of concepts involved.
1 This is because MSDI is not just a technical implementation and spans many differel
areas of an organisatiéhd | OUG A GAGASad

Notes
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3 The Four Elements of MSDI

3.1 Policy and Governance

7
@ IHO

MSDI policy development

To establish MSDI a policy and governance framework
should define the need to create information that is

interoperable e e
* Policy and Governance should: ° Wy
*  Sets the vision and goals of the MSDI and v Licensing
« Define the responsibilities of participating institutions *+ Intellectual Property

* Resource the work necessary to establish and maintain the MSDI
* Define which institution is authoritative for each domain

* Policy is often linked to a regional, national or
organizational strategies

+  Authenticity
* Data Security
* Dataquality

* Dataintegration

* Policies can very significantly between different states *  Data Archiving
¢ Often the most difficult hurdle to establishing MSDI * Openbata
* No fixed format, standard or process for policy development *  Copyrightand Licencing
* |HO publication C-17 contains best practice guidelines for
= Hydrographic Offices
@ ® Danisn Geodata
Agency

Thefirs2 ¥ GKS a{5L StSYySyita G2 0S RSFTAYSR Aa aLRtAO
policy and governance instruments which together enable the vald®BI participants to create

the necessary content data, in the appropriate standards, to inpubh&MSDI. There are many

aspects to policy formulation identified in the slide and, like many other elements, they can exist

at different levels i.e. at a n&mal, regional and global level

Key Messages:
1 Policy and Governance tglrticipating data proderswhat to doand establishes the
remit for the MSDI
1 Policy and Governance is @aykimportanceaffectsall aspects of MSRInd is a critical
success fdor in making an MSDI implementation successful
1 Policy and Governancéffér more than any otherlement of MSDI between states and
regions.

Notes
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[HO MSDIWG

* MSDIWG - The IHO's working group with the objective of e
supporting activities relating to SDI and MSDI. @

« Also links to OGC Marine domain working group (MDWG) o

* Publishes IHO C-17, “a guide to establishing the role of the
national hydrographic authority in MSDI”

* Contains much advice on formulating policy, governance and
implementation of MSDI

* IHO C-17 also contains much information on the other MSDI
elements
{ ]

O e

«=:D ® Danish Gem@raphv isthe branch of applied sciences which deals with the measurement and description of the physical features of oceans, seas, coastal areas, lakes and rivers, as well as with the
Agenc prediction of their change over time, for the primary purpose of safety of navigation and in support of all ather marine activities, including economic development, security and defence,
scientific research, and environmental protection *

As part of the IHOs commitment to capacity building an MSDIWG has been established since 2007
to assist member states in aspects of MSDI and formulation of appropriate policy and governance
within the hydrographic community is a key area.

The MSDIWG webages, hosted by the IHO are at the following limikps://bit.ly/2IvGGpY

The MSDIWG publishes a model policy for MSDI implementation on its website.

Key Messages:
1 The IHO has a long standing commitment to asse&hiyer states in establishing their
MSDI capabilities through the MSDI Working group (MSDIWG)
1 This helps with policy and governance as well as advice on the other MSDI elementg
1 The IHO pulidation G17 summarises guidance to member states. Additionally M&D
has its own global meetings and many regional Hydrographic Commissions have the
MSDI groups for exchange of best practice and implementation plans.

Notes
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;‘%;ni"ni}ﬁ?:; Business models for delivery of MSDI

* MSDI can be costly to implement at a national scale

* MSDI Funding models vary
* Funded publicly funds, nationally or regionally
* Funded by revenue from products and services
* Private sector or hybrid vehicles

* MSDI Policy and Governance
* Should putin place a sustainable business model
* Provide a remit for creation of reusable data

* Long-term planning for MSDI is a frequent challenge.

* Education and engagement with stakeholders is key

@ @ Danish Geodata
Agency

The isue of sustainable business models for MSDI is a fredopitt. Business models should give
an institution the remit to create data for reuse and ensure adequate resources are given to
development, implementation and maintenance of MSDI. This, in its®ifpe a big impact on
existing operations and require arfje degree of organisational and cultural change to implement.

Key Messages:
T A business model defines how an MSDI (whether organisational or national) functior|
is funded
1 Implementing a busiess model to support creation of reusable datighin an MSDI is
crucial for successful implementation
1 This can require fundamental+hinking of organisational responsibilities

Notes
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3.2 Technology

Technologies for MSDI

@ IHO B

‘ Network Infrastructure ‘
|XML, GML, geolSON ‘

o Discover
(D verscerdz] - =il
7 .
.

‘ Data Creation Tools | Data 8 | Dataintegration Tools
Creation
Spatial Databases Wind

7 Users
‘\\\ ///
-
Content] S~ _~Access
T contentla] . I . Access[ 4]
File Formats

| Web Mappingtoolkits |

x(ib ® Danish Geodata
Agency

The technology element consists of thle technology and tools specific MSDI. The slide shows a
typical user interacting with an MSDI:

Metadata is published which advertises the available content
Data is created and published.

Metadata is searched to establish the right content

The datatself is accessed

PONPE

This procesglescribes most interactions with MSDI systems and there are many technology
components required to work together to make this happen. Some key examples of technology
underpinning MSDI systems are shown. Some may be famlibothers may not but the ideia to
understand the large variety of specific technologies required to implement MSDI and the important
role it has.

Key Messages:
1 A large variety of technology components are required to establish and maintain MS
systems and infrastructure
1 Some of hese components are generic technology, some are specific to geospatial d
and some are specific to marine geospatial data.
1 Technical standards have a great bearing on the types of technology adopted. Policy
Governancealso can set standards for MBDfrastructure
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= "Publish Find Bind N

-
Metadat?,-f' ‘\\S\ea rch E
— g \\\

.

services

1. Providers publish metadata of their

2. Providers authorand publish
Data 8 content F
Creation MSDI 3. Userssearchanddiscoverresults
-7 Users 1.

Users consume data from the

T~ ” providers.

-
~ yd
ContentE ~ - _~Access E
Il Publish [is

@ ® Danish Geodata
Agency

To understand the most popular models of MSDI implementations it is necessary to understand
GKS Y2ald FTNBIdsSyid aLI G§0G§SNy¢ FndBoa@descrbgsh usara S NA
searching andatrieving publishedontent (and metadata) most frequently through one or more

web services. MSDI access points implement the necessary interfaces to allow end users (whether

human or automated) to enable access to the MSDI data.

Key Messages:
MSDI concms reuse ofmarine geospatial data by many participants

searching.
9 This activity occwrwithin the MSDI access point

1
1 MSDI users need technology to search and retrieve suitable data for their purposes
data creators need to be able to publish content and also metadata which enables

Notes
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@ ® Danish Geodata Metadata Standards

Agency

One of the fundamental technologies for MSDI interaction with users, and one whjgbments

the PublishFindBind pattern througha variety of technical standards is web services. This
technobgyenables users (whether they are human or computer) to access data held in a structured

store (such as a spatial database hosted by an MSDI accessthoiigh a known Application
Programming Interface (APThese interactions are standardised bgily of technical standards,

most notably from the Open Geospatial Consortium (OGC) so that users are able to use a common
toolset to interact with many different MSDI infrastructures (and so that the individual participants

making up the MSDI can speak &Yy 2y f | y3dzt 3S¢ 6KSy O2y iNAOdziAy3

2506 {SNIBAOS&A NP AaNXBIljdzSad FyR NBalLkRyasSé¢ LINROSaa
(or metadata) through a standardised APl and receives a structured response which can be
processed automaticalyOGC standards provide the ability to return either structured XML data or

images rendered from MSDI data according to flexible portrayal rules.

These technologies are fundamental for MSDI because they allow data to be interopethbie
ensure thatMSD users and participants speak a common language across the whole MSDI
infrastructure and bespoke tools and system do not have to be written by participants as the MSDI
evolves.

Key Messages:

1 Web Services are a key technology component for MSDI.pngiaccommonmode of
communicatiornfor all MSDI participantdeb Services have their own family of technig
standards.

T Web Services provide a common model driving all interactions between entities in ar
MSDI and ensuring a base leveiraéroperability. Thé is vital for reuse of data by MSDI
end users who may come from diverse domains.
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Marine Technology Advances

Sensors:

* Increase in power, decrease in price
Scale of sensors for marine survey
LIDAR, AIS, Satellite imagery
Handheld positioning

Crowdsoureing:
Volunteered geographic

Big Data, Data Science and Machine Learning:
information now realistic, reliable .

Emerging in geospatial technologies
and usable by many agencies WET = *  Could have tremendous impact on data
Changes role of some agencies. manipulation, compilation and

Tools have revolutionised the search/retrieval

Geospatial
concept. OpenStreetmap, Waze, Techn 0|ogv *  Data science will enable “information”

Google Maps exchange rather than just data.

‘Computing Power:
*  Computing Power and connectivity
have dramatically increased
Cheap access to high powered, cloud
° based databases and mainstream
., ® geospatial technology
@ ® Danish Geodata *  Convergence of hydrography with GIS
Agency

It is of vital importance when implementing MSDI to keep the technology components up to date
and to stay abreast of nedevelopments. Four examples of key technglagnovations specific to
marine geospatial data are listed inglslide

Key Messages:

9 Just like any other technology infrastructure advances can be rapid and any MSDI
implementation should make sure the ahjlto upgrade and maintain infrastructureea
Ay LI IFOS® a{5L LRtAOCe FtyR I20SNYyIyoOS

T Some examples of cutting edge technology in the marine geospatial field are listed.
are not exhaustive.

1 Many innovatons may require parallel developments iniggland governance and
technical standards.

Notes
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3.3 Technical Standards

2 . hnical
Technical Standards Standards
* Definitions /)
* The Standards world e Y )
* MSDI and standards h 1
* Important Standards for: /o | o B
* Content | \ N W /
* Encoding / Format -
* Exchange oo
* Validation W 4 2
* Quality = Tt 4
* Metadata
O~ Dataand
@ ® Danish Geodata Metadata

Agency

In the technical Standards section we cover a description of technical standards and the bodies
that author andmaintain them and how technical standards are ortant for the distribution of
marine spatial data within an MSDI. Standards exist in a number of areas in marine geospatial
data, not just for content but formats, data validation, quality and metadata.dbdimg on the
domain many different parts of theata can be subject to standardisation.

Key Messages:
1 There are many different aspects of technical standards
i Standards, like MSDI are developed and maintained within a global community
1 Many different thing can be standardised in the geospatial world, eontent, format,
quality, metadata etc.
1 This section defines and explains the most relevant elements of MSDI technical stan

Notes

25|Page

“ 1IC TECHNOLOGIES



@ Mo =
) 1HO 2

P
ISO
-

B e

Danish Geodata
Agency

Technical

Standards

Standards are technical documents that detail interfaces or encodings (OGC).
Software developers, cartographers and data engineers use these documents to build their products and services.
Standards span the collection, management, publication and use of geospatial data

Key to MSDI are open standardsand standards interoperability

Open Standards can be
used by anyone at
little or no cost

Interoperability is being able to combine data and
services from different sources without requiring
specific efforts of humans or machines

@ @ Danish Geodata
Agency

Technical Standards standardise many things, geospatial content, format, structure, tedms an
definitions and there are many global, regional and national standards bodies which exist to set out
these common structures so that participants can build M$Mttires which are interoperable

with each other.

Key Messages:

I Standards enable MSDI biving all participants a common language to describe contg
structure and encoding of marine geospatial content.

1 Common standards are crucial for success in NtSplementations

I Standards are most often defined by global standards bodies which encoatagé&on
by as wide a number of implementers as possible.

T Key to MSDI is the concept of open standards and the definition of interoperability. T|
two ideas undepin standards development for MSDI and allow data talis¢ributed
widely for little or nocost
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. Technical
IHO — a detailed set of standards for .
content and distribution of marine

geospatial data

0OGC — a leading organisation ISO - define overarching
developing open geospatial global standards for all
standards geospatial data

. Global Standards Organisations for MSDI

@ @ Danish Geodata
Agency

The three main standards bodies important for MSDI are:
1. The IHO who define and implement standards for marine domain content, metadata and
keyencodings for primary and secondary uses of marine geospatial data.

ISO who provide a set of starrda with a global reach covering all aspects of geospatial
data definitions under the 1ISO19100 set of standards

2.

OGC who assist MSDI development by developimydefining a set of standards for interaction
via web services across many different domains

Key Messages:

1 The three main standards development bodies relevant to MSDI are ISO, IHO and G

1 They define standards for geospatial data, marine data cordadtweb based
communication of geospatial data

Notes
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& [mo

* Standards are agreements that make it easier for systems to publish,
access, share and use data

Why are standards key to MSDI success?

* MSDI exists to connect end users to many diverse sources of marine
content
naaras

* MSDI success at a technical level needs:

* A way of communicating contentto many users as efficiently as possible [Web
Services and Open Standards]

* A way of ensuring MSDI users can use data from many sources without
building bespoke systems [Interoperability]

@ ® Danish Geodata
Agency

This slide reinforcewhy MSDI and technical standards are so closely linked. MSDI is about
distribution and reuse of marine geospatial data and standards provide a corlamguage for a
diverse population of end users. To work efficiently however, standards should strivea® be
open as possible.

Key Messages:

1 MSDIfundamentally is about connecting a broad spectrum of end users with marine
geospatial data.

1 These users regl to be able to search and consume data without building bespoke
systemdor every data source

I Technicaktandards provide a common language to describe content among many
participants.

1 In order to make technical standards widely applicablandardsshould be open so that
all participants can implement themithout excessive cosand built to @able maxinum
interoperability between those participants.

Notes
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Technical

Standards

S-100is a fundamental standard for MSDI:

* A universal standard for encoding marine geospatial data
* Derived from ISO19100 standards — for interoperability

* Open — free for all to use and implement

* Extensible — all marine domains (including MSDI) can
represent their data

* |HO Geospatial Registry of defined features

@ @ Danish Geodata
Agency

Key Messages:
1 [IHO £100 is a central standard for MSDI because
o It provides an overall framework specifically for marine geospatial data
0 lItisderived from the global ISO190Geries of standards which ensures
interoperability with geospatial data from many other domsiie.g. terrestrial
and 3D
1 IHO &100 is also open, free to use and extensibbny marine content can be expresse
using its framework.
1 S100provides compref@nsive structures for cataloguing of content and metadata
descriptions of datasets.
1 The IHQegistry contains a repository of all concepts, terms and definitions for entitie
within the marine domain, providing a reference for MSDI users from other dort@ins
assist with interoperability.

Notes
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The structure of S-100 S

__ 5-100-Overall standard

\ \ 5-100 Product Specifications

\ "".\ *  Use parts of S-100 within a
\ h particular domain

+ Define data model, features

@ / I"‘.‘ E — and attributes
/ = "",‘ * Metadata, geometry and

/ identifiers
: = - Feature Catalogues

*. Gl Registry — Definition of feature content 1—_¥ IHO GI Registry

@ @ Danish Geodata —
Agency

Key Messages:
T IHOS100 provides a number of different components to the marine geospatial
community.
o0 An overall framework focused on representation of marine geospatial data
o A set of inditdual product specifications and a mechanism for specifying them
order to model imividual domains within the marine ecosystem
0 An open and accessible geospatial registry containing specific definitions of
features and their attributes which comprise nrae geospatial data.
o0 A community of working groups developing specifications anddstats which
support ongoing marine use cases.
1 These form a single standards ecosystem, ti®@@World.

Notes
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Technical

=S-100 product specifications for MSDI | s

Example Product Specifications useful for MSDI
* Electronic Navigational Charts (5-101)

* Maritime Limits and Boundaries (5-121)

* Maritime Protected Areas (5-122)

5100 werto

@ @ Danish Geodata
Agency

Key Messages:
1 Individual product secifications under-800 model specific domains within the marine
world.
1 Examples of relevant product specifications currently are:

0 S$101¢the standard for navigational charts which contain many featuritls a
high potential for reusesuch as depth area land areas and regulatory
mechanisms

0 S$121c¢a standard for expressirtge maritime limits of a state, such as its
territorial sea and exclusive economic zone. Much marine spatial planning is
defined within limits and boundaries areas.

0 S121 marine progcted area which may be an output of a marine planning
process and an put into marine plans.

Notes
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Technical

& [mo

* Global standards for marine data continue to evolve:

Marine standards evolution S

* $-100 and its product specifications

* OGC standards for web services

* OGC Web Services Application Programming Interfaces (APIs) show how

institutions can implement MSDI

* Using existing open standards and technologies means institutions can focus on

engineering content to facilitate reuse

@ ® Danish Geodata
Agency

S100 continues to be developeBifferent domains (some of which may have great relevance for
MSDI) can propose models anskeuthe S100 framework to produce data and specify the
definitions of their individual features and attributesdditionally the OGC is increasing both its
scope (in terms of the data domains and standards it publishes) and the technical sophistication
e.gWFS3.0.

The success of standards in the extent ofitlagloption. If data creators and MSDI end users adopt
common standards then far fewer bespoke systems are needed and the whole MSDI behaves
more efficiently.

Key Messages:
1 S100 (and its product spéications) are an ongoing developmewithin the IHOand
related standards development organisations
1 Some product specifications undefl80 will have more relevance than others to MSDI
1 The success of standards is in the ext#rtheir adoption. This@gplies, nationally,
regionally and globally.

Notes
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Example: Using OGC standards | s

€ Maritime limits and boundaries 9 Spatal extent

Revision aate

Download and links

~»

% Open link
© Provided by
Technical | @ oomasons martimes S Vesteur (necatost | 1
Sty Delimtatons matimes - WIS Vecteur (avecaiiiout  Addto map sH M
on social sites

@ ® Danish Geodata
Agency

Althoughnot mandatorymany MSDI implementations distribute data through OGC standards
such aaWMS and WFS. The form of the MSDI access gifats but common elements exist,
suchas the documentation of the data content and the web service access point (referred to as
GKS GSYRLERAYGEO

Key Messages:
1 An example of publication of a dataseting OGC WMS standards.
1 The documentation formpart of the metadata. The URL in the paga Igk to the data
itself formatted according to the OGC WMS standard.

Notes
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3.4 Contenti Data and Metadata

What IS “Data”? Data and

Metadata

* Datais the “Content”

* Regardless of container or format

* Metadata—is data about data

<+ Information is the “useful” part of data

* Datais not the same as “Products”

@ ® Danish Geodata

Agency

Key Messages:

Data and metadata is the last of the four MSDI elements

Data isthe content contained within the packaging ofiaLINE R dzO (i ¢ @

Data itself is independent of the format in which it is held.

¢KS LI NIa 2F RFEGF Y2ald dzaSTdz ctiiswil biffer a {
depending on the MSDI end user and emphadisesieed for good and complete
metadata.

1 Metad- G A& &R ddataWwhickdimcribéslthé toatent

E

Notes
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- Marine geospatial data content | owan

‘ Vector Data: “Things”

‘ Raster Data and Imagery ‘ \ Bathymetry: Point Clouds and Surveys

2
f/,%" 53
B 154
e 36 &7
[
LIGHTS:
{
CATLIT = 6
COLOUR = 3
INFORM = More than one
SCAMIN = 59999
}
geometry:
{
id = 6E42010000 [-40.5,36.2] Standards for data format
t = 1
; SEER = I8 Technical Vector: IHO S-57, S-100
~ Standards || Raster: geoTIFF, PNG, HCRF
® z
. Acollection of features Bathymetry: LAS, IHO S-102
@ ® Danishfieedaiaes and geometry.

Agency

Key Messages:

1 Marine geospatial content data comes in different fundamental types. Important type
marine geospatial data are vector, raster and point cloguks. Each data type has its
own family of standards definirthe content and encoding

1 Point Clouds are veiynportant for holding bathymetric data, one of the fundamental
data marine data types.

f alye 20KSNJ 3S2aLJ GdAlFf R (eaghSéodpatial feBturaisy
definedindividually

9 Electronic Navigational Chart (ENC) is the most frequeetiyn marine vector geospatial
data type. Its content is composed of individual features which have attributes and
associated geometry.

Notes.
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g;;uzz:;:::,.e Example content: ITHO S-57 pitaand

Metadata

* Very common MSDI dataset

IHO S-57 product specification for Electronic Navigational

Charts primarily designed for SOLAS navigation

* Features are collected into logical groups

{57y gt et o
* Also specifies important metadata ssienre | [omene | il p———

(optional area)

‘Spat CATSLC = 1, WATLEV =2
(defg) Spatial object (no

near SLCONS f encoded {on LNDARE)
s SLCONS arsa)

|WQ?SLC$_§ et SLCONS encoded 3s areas
o veraee S0 e
* i i i CATSLC= 1 WATLEV = 4 area)
., ® Standards provide detailed eehnical Gatsic =T WATIE -4 TS e
2 @ Danish Geodsta guidance on defining content | Standards inear SLCONS  éncoded ) SLONS )
Agency Figure 2 - Shoreline constructions

Key Messages:
T IHO b7 is probably the most common dataset produced byittternational
hydrographic community
9 Itis designed primarily for SOLAS navigation but often its features are reused in aw
variety of scenarios

{1 IHO standrds define a range of groupings epS Q& FSI G dzNBa Ay dz2
1 Metadata and quality information aralso specified within the-%7 feature and attribute
catalogues and populated by data producers.
Notes
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Metadata and MSDI e

+ Metadatais Information about datasets

* Published “discovery” metadatais how MSDI users “find” the data they are
searching for and establish its authenticity

+ Forthe MSDI community standardized, populated, comprehensive metadata
is crucial to success.

* Collection of metadata facilitates good data management and has benefits
beyond MSDI applications

Metadata contentis Standardised

Technical . :
St Standards exist at different levels, e.g.
* International

. * Regional

s + National

«» ® Danish Geodata
Agency

Metadata is key to stcessful MSDI operation because, with a much broader user base, the ability
to search andetrieve data is critical for success of the MSDI infrastructure. There are many
methods of storing, managing and processing metadata and many technology solutichscah

be used to make search and retrieval more effective and connect MSDI users evitgtihdata.

Often, metadata management can pose huge challenges for geospatial agencies in terms of
correctness, completeness and standardisation. An additiontdfacattributing datasets with
appropriate provenance so that end users know where & b@ame from and that it is complete

and consistent.

Key Messages:

1 Metadata describes the information within a dataset and is published to allow MSDI
02 datheldgitartidey are searching for. It can encompass information about coverag
scale, content, source, age, provenance and many other factors

1 Metadata can also contain data authenticity information to establish the originator of
dataset. For many datasethe concept of an authoritative body for the content is
incredibly important.

Notes
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Different kinds of metadata e

* Metadata provides information about data holdings in catalogue form
* Key to MSDI user searches
* Reporting descriptive metadata is essential to promote geospatial data beyond
traditional boundaries
* Discovery metadata - What data sets hold the data | want?
* Exploration metadata- Do the datasets contain information for my purposes?

* Exploitation metadata— How do | obtain and use the data?

. @
«» ® Danish Geodata
Agency

Metadata is a key resource for MSDI becausm#tbles users to search and retrieve the data they
grylad FTNRY (GKS Ay TN adNUz04a dzBB NHzavaldzhard afidicank 5 & |
comprise dates, keywords, links definitions, extents, content types and all manner of other

items. There are different types of metadata intended for different purposes. As data holdings
grow and more participastjoin an MSDI, metadata becomes more important. The creation and
managemenbf consistent metadata is a common theme in many MSDI activities.

Key Messages:
1 Metadata categorises information about individual datasets
9 Different types of metadata are definetbpending on end user purpose.
1 MSDI depends on consistent metadéiecause it enables intelligent searching of larg
data stores by many participants.

Notes
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Standards for Metadata Measse

* 1S019115 : a popularindustry standard for metadata

* “[1S019115] providesinformation about the identification, the extent, the quality, the spatial
and temporal aspects, the content, the spatial reference, the portrayal, distribution, and other
properties of digital geographic data and services.” 1S0/TC211

* Dublin Core Metadata Initiative - open organization supporting innovationin
metadata design and best practices across the metadata community

+ FGDC (US) enables access to national SDI data through Content Standard for Digital

FGDC.
GDCcov Geospatial Metadata (CSDGM).

NOAA 1SO19115 metadata

@ @ Danish Geodata
Agency

Note: CSDGM is now being superceded in the US by 1ISO19115 by consehdinedive.

Key Messages:
1 Consistency of metadata is Boportant to ensure users can search across multiple
different sources that specific standards exist defining the structure and metadata fie
1 158019115 is the most common global standard for mattadontent for geospatial data.

Notes
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4 Uses and Application of Marine Geospatial Data

Broader Use of
Marine Geospatial data

° “Just like statistics, every country must have

. @ authoritative, trusted, maintained, definitive
@ ® Danish Geodata mapping data” - Profes: aul Cheung, Director,
Agency United Nations Statistics Division, Geospatial World

Forum Amsterdam, May 2013

Key Messages:
T The next major section of the material presents different aspects of the central MSDI
GKSYS a. NBFRSNJ | 468 2Hilat ®AYyS DS2aLl (Al

Notes
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Part 2 — Broader Use of marine geospatial data

Contents:

* The MSDI ecosystem:

* The global, regional and national drivers which support MSDI development

* What MSDI means for end users

* Broader use of marine geospatial data by MSDI user

* What MSDI means for participants

* Transforming marine geospatial data agencies into MSDI participant

@ @ Danish Geodata

Agency

KeyMessages:
1 Inthis section we look at MSDI from different perspectives:
o0 Some of themportantdriversinfluencing MSDI activities
0 The uses and benefits for MSDI end users
0 The impacts of moving towards aMiSDI implementation for participants.

Notes
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4.1 The MSDI ecosystem

The MSDI ecosystem.

@ ® Danish Geodata
Agency

Key Messages:

1 The MSDI ecosystem is the collection of international movements, groups and bodie
associated with the broader us of marine geospatial data.dalied an ecosystem
because few of thesbodies act in isolation.

9 This section profiles some of the significant elements of this ecosystem.

Notes
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o8 ) == MSDI doesn’t happen in isolation

ISPy,
s ARCTIC
BV SD| s, ?‘S

:5? % N
Regional Initiatives = :
%, 5 —al/d
N MEIP

%0/”1 uzuz‘\“d‘Q
)
SG'SPACE | N9

o

o1

M

National Policiesand
Frameworks

Influence

«i) ® Danish Geodata
® Agency

This slide shows how global movements influence regional initiatives and regi@fil Mdividual
MSDI are built frormational policies and frameworks and composed of individual institutional
MSDI structures. The logos are examples of each kind of grouping from around the world. Shown
are global initiatives UIEGIM (dealt with in lateslides), the global SDI movementgienal
frameworks INSPIRE and the Arctic SDI implementation and below them a collection of national
bodies, SDIs and other supporting entities.

Key Messages:
1 Global and regional initiatives influence the engagement@edtion of MSDI at
institutional, national and regional level
1 Equally, implementations of MSDI may influence the creation and content of such glq
initiatives.
1 Global and regional movements can provide substantial guidance, standards and su
to MSDIlimplementations.

Notes

43| Page

" IIC TECHNOLOGIES



@ ® Danish Geodata
Agency

International
Hydrographic
Organization

& wo = %‘-;} UN-GGIM s

Technical
SDG 14 TARGETS: Standards

R\ 1] 14.1 By 2025, prevent and significantly reduce marine pollution of all
R Y kinds
B’
Al BELUW WATER 14.2 By 2020, sustainably manage and profect marine and coastal

ecosystems to void significant adverse impacts

) SUSTAINABLE ¢ =y
& ' &)
&) DEVELOPMENT G - ALS 14.3 Minimize and address the impacts of ocean acidification, including
. s O roug hanced scientific cooperation at all levels

14.4: By 2020, effeciively regulate harvesting and end overfishing,
illegal, unreported and unregulated fishing and destructive fishing
practices

14.5: By 2020, conserve at least 10 per cent of coastal and marine areos

14.6 By 2020, prohibit certain forms of fisheries subsidies which
contribute to overcapacity and overfishing, eliminate subsidies that

contribute to illegal, unreported and unregulated fishing

R NEREUS 14.7 By 2030, increase the economic benefits to Small Island developing
-~ PROGRAM States ond least developed countries from the sustainable use of marine
GOALS resources
°
. @
§» e Danish Geodata
® Agency

The United Nations initiative on Global Geospatial Information ManagemeiNGGIM, was
createdin 2011to assist in development of strategies for building capacity and exchanging best
practices for geospatiagl Y F2 NYF GA2y | ONRPaa YlIyeé R2YlFAyas AyOf

g I (i S NB@IM hab a number of Sustainable Development Goals which disfiolgjectivesin
variousdomainsh ¥ Y2ad Ay dSNBald G2 a{5L LlgNdisA OALI yiGa | NJ

UN-GGIM and the SDGs share the same purpose and mission as the global SDI movement, the global
SDI movementhtp://gsdi.org) has passed its responsibilities on to-G&IM and therefore marine
elements of the SDGs have grea@nificance for MSDI participants.

Key Messages:
1 An major influence on both SDI and the marine elements, MSDI is the United Nation
initiative on Global Geospatial Information Management
1 UNGGIM is the successor to the Global SDI movetnipt/gsdi.org

Notes
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[HO, OGC, UN-GGIM and MSDI

e o Standards
@O o =2
Metadata
MSDI
Working Group

7/ N\

Marine Domain Marine Geospatial Information

Working Group 4 Working Group

@ @ Danish Geodata
Agency

The three major global organisations influencing angporting MSDI engagement are the IHO,

the OGC and the UNGGIM. Each has specific groups devoted to the marine domain and the
development oMMSDI. There are links between all these groups, reciprocal attendance at meetings
and a recognition of relevant delopments. The most recent is the formation of the Marine
geospatial information working group under WBGIM.

Key Messages:
1 IHO, OGC and UBIGIM have specific marine domain groups which cover MSDI activi
as part of their terms of reference.

1 Thegroups have links defined between them to enable exchange of best practice an
allocation of resources for particular challenges.

Notes
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UN-GGIM MGIWG &>

* In 2017 UN-GGIM, established the Working Group on Marine
Geospatial Information

* Objectives:
* Playa leadingrole at the policy level
* Encourage the use of internationally agreed-uponinformation frameworks, systems and
established standards

* Supportthe UN Committee of Experts in developmentof principles, guides and standards
to increase the availability of high-quality, timely and reliable geospatial information

@ @ Danish Geodata
Agency

Key Messages:
T TheUNDDL aQa a DecentDroup definled to form a marine focus within the larg
UNGGIM & | OGAQGAGASa®
9 This group should raise the profile of the marine domain inRGBIM and provide a focal
point for marine activities.

Notes
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4.2 What does MSDI mean for end users

What does MSDI mean
for end users.

@ ® Danish Geodata

Agency

Key Messages:
9 This section of the material looks at the scope and benefits of MSDI for its end userg

Notes
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Emergency Planning

- T e and Response
Lad il Leisure and Tourism
—_—
S £V | . . .
ez Wa = * Unlock the economicand environmental power of marine

— geospatial data

Fisheries Regulation

* MSDI provides reusable data to a broader audience for

: Coastal Zone
diverse uses

Management
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0
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e

Site
Selection

Maritime Boundaries
° Marine Protected Areas

;@ . Dredging planning
§» e Danish Geodata and beneficial reuse

® Agency

Marine
Spatial Planning

Key Messages:
1 The uses of marine geospatial datre many and varied but can be grouedording to
those relating to economic benefits and those of an environmental nature.
1 The core goals of MSDI are to connect end users with marine geospatial daexadt
nature of those users and their use oftdaan vary greatly depending on the regiand
will depend on the data content, quality and metadata for search retrieval.

1 Some typical uses are shown in the slide.
1 An MSDI business case should try to quantify the value of marine geospatial data to
MSDI participants
Notes

48| Page

“ IIC TECHNOLOGIES



<> ® Danish Geodata (@ IHO =
Agency ~F Organization

New sea cage designs for fish farming Coastal Erosion across Europe.
Requires: Requires:
* Hydrographic + Detailed historical meteorological data
* Geological * Tide and current flows
*  Water column +  Water temperature
* Meteorological * Detailed coastal bathymetry
* Biological
Siting and protection of offshore wind cables:
Protection from recreational craft, sand waves, rocks, dredging
Requires: Technical
* Seabed type Standards
+ Bathymetry ~~
° * Historical installations
m. . * Ambient temperature conditions
{I» ® Danish Geodata
® Agency

Key Messages:
1 More detailed examples of broader use of marine data for innovation, planning and
environmental protection are presented together with the data requirements.

Notes
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Marine Spatial Planning

“The process of analyzingand allocating the spatial and temporal distribution of
human activities in marine areas to achieve ecological, economic, and social
objectives”

Fo u.u.ml.
@wmn?mm Brings together users to make informed and
5 coordinated decisions about how to use marine

L= ‘__- & resources sustainably.
AR . i |
®e so0s
< @ Danish Geodata
Agency

The final use case presented for MSDI data is marine spatial planning (MSP). MSP takes place in
many regions of the world and is the term given to the process of analysing and planning activities
in any marine space. Marine Spatial Planning, eisflg acoss national boundaries has many
challenges and data requirements.

Key Messages:

1 Marine Spatial Planning (MSP) is a global activity often performed under regional
initiatives such as EU INSPIRE.

f a{t LI NIOAOALNI yiGa ONDSB lenustingdarta; ditdnyrdn MIDI) to/siti
out long term sustainable plans for the marine space.

1 Due to the long term nature of marine plans and the need to address the needs of m
stakeholders MSP is a major focal point for the outputs of MSDI implementatid
should be viewed as a key use case.

Notes
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What does MSDI mean for participants

What does MSDI mean
for participants.

@ @ Danish Geodata
Agency

Key Messages:
1 The final part of the focus on drivers and impacts of MSDI looks at the impacts on th
organisations forming the MSDI, tiparticipants.

Notes
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Being part of an MSDI .

* Being a data supplier

* Creating data suitable for reuse by many participants
* Supplying data

* Ensuring policy is in place for reuse

» Cataloguing

* Creating metadata

* Using open standards
* “Facilitating Access”

* Through geo-portals

@ @ Danish Geodata
Agency

The slide shows a list of various elements of MSDI participation considered in this section. Above
all is the responsibility to create and publish data which is ready for reuse into the MSDI
framework. This respsibility is a complex one and has many facets including the creation of
catalogues (which define the entities within data) and consistent metadata for the data holdings.
Finally, the use of suitable standards all within a single yall governance fraawork needs to

be considered as part of an MSDI engagement plan.

Key Messages:

T This section looks at some of thetivities of a marine geospatial agency working as pg
of an MSDI and the transformation of data amgjanisation required to maximise beritef
to the MSDI end users.

Notes
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[Licencing and

* Vital to define a policy for reuse of
data by MSDI users

* Policy and Governance
* Defines how data can be re-used for
various purposes, responsibilities, pricing,
coverage and content

B e

Danish Geodata
Agency

Reuse

- b
®@. IHO f==s

* Many differences between individual
institutions, states and regions

* Must support business model

J L]
«» ® Danish Geodata
Agency

2.3.3 Policy and legislation on access to and re-use of public sector
information (PSI)

public information is the Government Information Public
ess o

e law provides

making process of the adnunistration. The price
at

Example: Dutch framewor!

k

When we look at the impact of MSDI implementation on its core participants, the data suppliers, it
is vital to see how important the policy agdvernance framework is. MSDI enables access to data
and the terms and conditions under which data is released to its MSDI end users must be defined
rigorously in order to protect the data suppliers and users. These models of data reuse licencing

differ markedly in different MSDI.

Key Messages:

licencing of data from the MSDI participants.

1 A prerequisite for MSDI implementation is a sound structure governing the resue anq

1 These rulesets are widmnging and differ between institutions and states.
9 Often the licencing and reuse structure is designed to supg sustainable long term
business model for the participating institution.

Notes
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- Transforming a Marine Geospatial Agency

Other Sources Purpose built

Products

o

Survey and mmm)  Processing pm

Acquisition Storage

L ArchivalJ
[

Compilation “
Update —)
Product Generation -

101100
o10n
10|

~_ = -

Reprocessing

@ @ Danish Geodata
Agency

This slideshows an example from the Hydrographic community of a hydrographic office ingesting
data, managing and producing products.

In tailoring data ér specific products though, its broader use may be constragnexamples such
as shoal bias, chart borders, ngadionspecific encodings and a lack of seamlessness or data
continuity may have an adverse effect on data use outside its primary custorser ba

Reusing the core assessed and processed data prior to the addition of the product elements
increases its p@ntial for reuse because the data is not specific to any single group of end users.
This is illustrated by the star ratings at each stagiefprocess.

Placing data at the centre of the agency and creating data specifically designedufse by a
broader community of stakeholders is a loteym and significant challenge for many organisations.
CKAA ONFYaF2NNIGA ehi WIRO NBEBFSINNHBRE G2 & aRFGE

Key Messages:

T ¢NIRAGAZ2YIE | @RNRBINILIKAO hTFTAASta@meldne R
where the use of data is fairly well defined. MSDI changes this fundamentally by exp,
data to many different users for a much broader garof purposes.

f LaadzAy3d GLINRBRdzOG¢ RIFGF G2 a{5L dziSNH&
compilation may suppress useful information and introduce much predpetific
content which has less value to n@OLAS users.

1 Distributing producineutral information for MSDI purposes from the central data store
an organisation places the data &iet heart of the enterprise and is key to the concept
GRFEGF OSYGNRO¢ ¢2NJAy3ITD

1 Working in a dataentric way is not just good practice for MSDI workingdain have
many positive improvements for primary customers of data too.
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“Products—-centric” features in data

+ Examplesfrom HydrographicENC data

+ “Product-centric” features found:

.

« s s e s s

Sparse shoal-biased bathymetry

Paper chart specific encodings

Borders between features at chart boundaries

Non integrated vertical datums

Cartographic judgement e.g. “obstructions”, “dangerous” wrecks
“INFORM” —text recording of unclassifiable data and attribution.
Non-uniform compilation scales — aimed at defined paper sizes.
Inconsistent generalisation rules.

* These features affect the reuse of the data by MSDI participants

B e

Agency

® Danish Geodata

B e

) 2
Danish Geodata (i'x! IHO .
- Organizatior

Agency

Dataand
Metadata

of

If | pick data within a point of
1km are the borders included?

If | do get borders
do the edges match?

In the slide variousydrographic (and IHO%Y) features are listed which form part of the product
centric features within typical datasets.

These features sometimes hawess$appeal for broader MSDI e®ecause they are highly specific

to the primary user group only. The slide shows some of questions that may be asked when
standard navigational chart data is downloaded for other purposes. These aspects of data reuse
are critical to the success of an ingmented MSDI and should form part of a long term plan by the
dziA2y G2 agAGOK (2 LINBRdAzOGAZ2Y 2F aGaRI G
solely for a single user group or purpose.

Ayauad

Key Messages:
1 The productentric features of hydrogphic data are those which exist because of the
primary use of the resulting data service.

1 Productcentric features mape usefulto a small population of end users and not to the
broader MSDI community.

1 Creating data optimisefbr reuse is a long term pcess and goal of the institution.

Notes
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Dataand

Data-Centric working

Data for MSDI must be as reusable as possible
¢ Multi-purpose
* Interoperable

Creating data for re-use is a challenge.
* Can take a long time
* Can be a fundamental shift for agencies

Data-Centric working is a central focus on data within an organisation.

Transformation into a data-centric organisation requires
* Cultural change

* Technology development

* Planned data engineering and transformation

@ @ Danish Geodata
Agency

To summarise dataentric working from the perspective of the data producghe fundamental
goal of any MSDI is enabling reuse of data within a network of gaatits. Adopting dat&entric
working is an acknowledgment that data content needs to beqttimary focus of an organisation
to enable the MSDI effort to be successful.

Key Messages:
1 Data Centric working is a central focus on data within an organisation.
1 Adopting datacentric working practices focuses on creation of useful information for g
broad group of end users.
1 Data engineering, to create data for maximum reuse can be a significant challenge f
many organisations.

Notes
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Implementing MSDI: Benefits

) IH
\('V Orga

MSDI can benefit non-MSDI goals too:

« Dataquality
* Seamless data matches features across product houndaries
* Improved vertical and horizontal consistency of data, better generalisation rules
= Consistency of attribution across datasets

* Metadata focus
* Focus on comprehensive catalogues and well documented data definitions
* Metadata collection helps improve data management and increases efficiency of update processes

* Data-Centric working

= Data-centric methodologies are at the centre of emerging Big Data, Machine Learning and Data
Science technologies

* Encourages cooperation between agencies
* Reduces duplication of effort in data collection

@ ® Danish Geodata
Agency

In drawing together this section on the meaning of MSDI for its participants it is vebgarving

that the implementation of an MSDI can have benefits for all participants and can benefit the
primary goals of the institution as well. The basis of this obsemas that data which is rasable
needs to be of higher quality, consistent, seasd, weHattributed with consistent and
comprehensive metadata and these goals are of great benefit to primary users as well. From a
hydrographic perspective the move teamless, consistent, databased methodologies is a step
change in improving workingg@ctices and focusing on the wider national picture can significantly
help by eliminating duplication and unnecessary work between different agencies. MSDI has the
capabilty to enable a national infrastructure for marine geospatial data and its beneétsaaely

seen by only one organisation in the wider infrastructure.

Key Messages:
1 There are many benefits to an organisation by engaging and implementing MSDI. TH
focuson data (through dataentric working) increases data quality and consistency
1 Coopeation between different agencies can eliminate wasteful duplication of resourc
and skills.

Notes
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5 What Now?

@ ® Danish Geodata
® Agency

@ ® Danish Geodata
® Agency

What now? An example plan for MSDI

g

Technical Standards
Audit current standards in use
Assess standards within the technical
infrastructure
Assessment of standards with closest
partners and likely MSDI users
Define a roadmap for interoperability
and reuse using best practice standards.
Define upgrade plan where required

~

\
(

-

Data
Data Audit - What datais held? Evaluate
completeness, consistency and metadata.
Overlaps/duplication with other
stakeholders?
How ready for re-use is the data? What
needs to be done. Compile action plan for
data content.
Is the organisation data-centric? What
steps should be taken?

J
~

International
Hydrographic.
Organization

@ IHO

This slide shows a humber of activiti@hich can assist in the planning of MSDI engagement for
organisations. They are categorised by the four MSDI elements we have seen throughout the
training. Theseuggestions should generate ideas for engagement in participants and it is hoped
that they @n become the foundation for development of a national M&@mmunity and the
engagement with the global MSDI movement.

Key Messages:

1 Examples of ways to plan engagement with MSDI are presented
T Partitioning an action plan into initiatives mapped agaim& four MSDI elements ensurg
important tasks are not forften or ignored.
T More support can be gained through the IHO MSDIWG, regional partners and suppdg
documentation from the MSDI community.
Notes
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6 Selected Exercises

These exercises can be considered in a group context or individually. Material in the course guide
and links followed to explore the answers. Like many aspects of MSDI there are rarely single
d 02 NNXB O (i gMSPlysambr Bidbut an understanding oé thructures which define it, the
benefits it leads to and a knowledge of current implementations and developments. These exercises
are meant as exploratory tasks for the interested participant.

£ P
Notes
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