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Introduction and purpose

1. The purpose of this document is to invoke discussion with members to consider how
the North Indian Ocean Hydrographic Commission (NIOHC) could better coordinate its
regional MSDI activities.

What is MSDI and what could NIOHC MSDI achieve?

2. What is MSDI: MSDI takes its high-level structure from Spatial Data Infrastructure
(SDI). This is based around the “four pillars” or principles of SDI: Policy and
Governance (people, process), Technical Standards, Information Systems and
Geographic content (data): Please refer to ANNEX A for further background

3. What could NIOHC MSDI achieve for its members:

a. Greater access to, and visibility of spatial data.
b. Improved communication between stakeholders.
c. Brings varied maritime stakeholders together.

d. Improved Management Information, leading to:

i. Reduced duplication of effort.
ii. Increased efficiency.

e. Visual and statistical prioritisation of data collection requirements.
f. Reduced manual processing.
g. Help member states to deliver on their obligations.

h. Supports and possibly exceeds C-55 expectations.



MSDI activity in IHO

4. [HO has an active MSDIWG under IRCC. Its key objective is to “Identify the
Hydrographic Community inputs to National Spatial Data Infrastructures (NSDI)”.
MSDIWG is chaired by Denmark with USA as Vice-Chair. This group has:

a. supported and developed the IHO publication C-17 “Spatial Data
Infrastructures — The Marine Dimension® located at this link
https://www.iho.int/iho_pubs/CB/C-17 Ed2.0.0 EN.pdf

b. Last convened its 9" meeting in Niteroi, Brazil in Jan/Feb 2018
Has established TORs and work plan
https://www.iho.int/srvl/index.php?option=com content&view=article&id=483&It

emid=370&lang=en

d. The meeting took place in 4-8 March 2019 in Busan, Republic of Korea.


https://www.iho.int/iho_pubs/CB/C-17_Ed2.0.0_EN.pdf
https://www.iho.int/srv1/index.php?option=com_content&view=article&id=483&Itemid=370&lang=en
https://www.iho.int/srv1/index.php?option=com_content&view=article&id=483&Itemid=370&lang=en

SWOT

5. Strengths, Weaknesses, Opportunities and Threats (SWOT): This SWOT grid
highlights key considerations for MSDI under NIOHC.

Key Strengths
Influence funding decisions.
Can support improve hydrographic
governance.
Regional group of subject Matter experts at
NIOHC.
Build regional reputational strength.
Supports hydrographic data governance and
data sciences.

Key Weaknesses
Lack of awareness of MSDI within regional
stakeholders.
Regional stakeholders may have differing
priorities to implement/support MSDI.
Unpredictable/unreliable digital infrastructure in
some areas.
Bureaucratic approvals process may make MSDI
difficult to implement.

Key Opportunities
Potential for least developed hydrographic
stakeholders to achieve a “technology leap”,
through SDI/MSDI.
Linking to “Blue Economy” strategies will gain
interest from decision makers.
Could highlight new “users” in the marine
space.
Link with existing geospatial initiatives in place
(such as environmental protection etc).
Development of new partnerships such as the
Regional Organisation for the Conservation of
the Environment of the Red Sea and Gulf of
Aden (PERSGA).
Provides evidence-based tool to secure wider
funding.

Recommendations

Key Threats
Existing geospatial initiatives may detract from
this MSDI proposal.
Lack of knowledge of the subject matter.
Lack of robust technology widely available.
Resource needed to make a MSDI.
A poor-quality MSDI may hinder rather than
advance requirements.
CS without a survey programme in place.
Its difficult to quantify the long-term benefits.

6. Itis recommended that the MSDI session at NIOHC19 is used to provide an overview
of this paper and discuss the need to develop MSDI within the NIOHC region.

Next steps

7. NIOHC is invited to consider next steps as an outcome of the MSDI session.



ANNEX A — SPATIAL DATA INFRASTRUCTURE

What is a Spatial Data Infrastructure (SDI)?

Spatial Data is the data or information that identifies the geographic location of features and
boundaries on Earth and Space, such as natural or constructed features, oceans and space
but also includes encoding attributes, observations and other metrics concerning these
features and boundaries.

Spatial data is usually stored as coordinates and topology, and is data that can be mapped.
Spatial data is often accessed, manipulated or analysed through Geographic Information
Systems (GIS).

SDI is "the relevant base collection of technologies, policies and institutional arrangements
that facilitate the availability of and access to spatial data".

It embraces:

e The processes that integrate technologies, policies, standards, organizations and
people.

e The structure of working practices and relationships across data producers and users
for access, sharing and analysing geospatial information across government and
commerce.

¢ The hardware, software and system components necessary to support the processes.

A Marine Spatial Data Infrastructure (MSDI) is that element of an SDI that focuses on the
marine input in terms of governance, standards, ICT and content. The concept of MSDI is
now gaining wider appreciation in terms of the way a variety of data types might be
combined for efficient analysis by a wide range of disciplines, such as spatial planning,
environmental management and emergency response. This requires the data to be held in a
generic way, rather than for a particular product for a limited user group or for a specific
purpose. An MSDI is not a collection of hydrographic products, but an infrastructure that
promote interoperability of data at all levels.

What constitutes an MSDI*?

An MSDI can be described as a framework comprising the key components shown in Figure
1.

Policy & Technical
Governance Standards

(People) (Standards)

Information Geographic
Systems Content
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Figure 1: The Four pillars of MSDI

1 http://iho.int/iho pubs/CB/C-17 Ed2.0.0 EN.pdf



http://iho.int/iho_pubs/CB/C-17_Ed2.0.0_EN.pdf

Policy and Governance

A policy should exist defining the need to create information that is interoperable. This policy
is often linked to a regional, national or organizational strategy for sharing and exchanging
geographic information (e.g. INSPIRE in the EU1 , and LINZ in New Zealand).

People & Organizations

Functional MSDI requires willingness and practical co-operation between the various
organizations that create, share and use information to implement the overall policy. There
should also be a clearly defined governance structure and transparency in decision-making
and reporting to foster a shared sense of working towards a common goal.

Enablers

The enablers in MSDI are the essential building blocks that provide the framework for data
acquisition, management, updating and dissemination:

e Standards: International Standards for geographic information exist or are being
developed and, in many areas, sector-based standards are being put in place that
depend on these over-arching standards. For example; IHO S-57 and also S-100 relies
in turn on the ISO 19100 series of geographic standards. The standards work of the
Open Geospatial Consortium (OGC) especially in the areas of data content modelling,
data transport, and web services are critical to developing a robust SDI approach;

e Technology: The provision of technical infrastructure (both hardware and software) will
enable the delivery of data and services to allow the viewing, sharing3, transformation
and downloading of data to complement informational products. As the technical
infrastructure matures, development can enable the SDI not only to work in different
geodetic systems but also enable the user to transform data to create informational
products (such as maps) in different projections.

e Metadata: At its simplest, metadata is "data about data" and describes the
characteristics of a dataset (i.e. content, value and limitations) and is normally held in
a metadata management system or clearinghouse to provide mechanisms of search
and retrieval. It is a vital component in "discovering" data and information and
understanding how the data can be used. The most common way to search for data
through its metadata in a quick and easy manner is using a web portal

e |HO S-100 Universal Hydrographic Data Model: the S-100 provides the data
framework for the development of not only the next generation of ENC products, but
also other related digital datasets and products required by the hydrographic, maritime
and GIS communities. Specifications based on S-100 are now being developed for a
range of thematic data resources such as S-102 for bathymetry and S-122 for Marine
Protected Areas (MPA).

2.1.4. Content

Arguably, the most important component of SDI is the information content which is available
to users. Without content, expressed within a consistent coordinate reference system, SDI is
of minimal use. At the core of this information is reference information (i.e. the common
datasets, themes or spatial data layers that "most people use most of the time" and which
collectively make up a digital base "map" that can be viewed and queried).

¢ Reference information may be defined as any geographic feature that is used as a
location reference for application information, or can be used in geographic analysis.
It is sometimes arbitrarily divided into base and associated thematic reference
information with base information comprising fundamental topographic features (e.g.
buildings, roads and elevation) describing complete and detailed coverage of the
Earth’s surface. Associated reference information comprises supplementary datasets



where this is also commonly used to support geo-referencing or analysis (e.g. transport
networks, land cover).

e Application information provides the outer layer of information which is generally
"application” or "business" specific. It may contain no spatial reference(s) other than
provided by the reference information and consist only as supplementary properties.

2.1.5. Education and Learning

SDI cannot be successfully delivered without the four key pillars above. However, a fifth key
element which underpins the four pillars; education and learning, is very important but often
overlooked. In the HO community, involvement in MSDI take up and adoption has been slow.
A lack of understanding of SDI has been responsible, in part, for MSDI input lagging behind
its terrestrial counterparts with MSDI, as part of existing SDI not considered a priority or
considered unnecessary.
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