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[bookmark: _gjdgxs]Contributors 	Comment by Thierry Schmitt, DOPS/MIP/BATHY: David M: Meaning of contributors.

DCDB: Should discuss as a WG the intent of this page. Is it to represent ALL the contributed to the text? To the review? Do we need this? Instead, should we have a acknowledgements and just list the names and not the logos?

IHO: S-44 listed those involved as an annex, which might be a better way of achieving the acknowledgement.

Pete W: Agree with annex. The list grows long!
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[bookmark: _30j0zll]IHO Statement on Crowdsourced Bathymetry 	Comment by Thierry Schmitt, DOPS/MIP/BATHY: Should reference Seabed 2030

Crowdsourced bathymetry (CSB) is the collection of depth measurements from vessels, using standard navigation instruments, while engaged in routine maritime operations.  The International Hydrographic Organization (IHO) has a long history of encouraging the collection of crowdsourced bathymetry, to help improve mankind’s understanding of the shape and depth of the seafloor.
The General Bathymetric Chart of the Ocean (GEBCO) project was initiated in 1903 by Prince Albert I of Monaco to provide the most authoritative, publicly-available bathymetry (depth maps) of the world's oceans.  Over the years, the GEBCO project, now jointly overseen by the IHO and the Intergovernmental Oceanographic Commission (IOC) of UNESCO, has produced maps of the ocean floor from depth measurements collected by vessels as they journeyed across the oceans.  These “passage soundings” have enabled the creation of progressively more-detailed seafloor maps and digital data grids.  More recently, systematic surveys have also been used to improve the maps and grids.  
Unfortunately, despite the multitude of data that have been collected since 1903, the majority of the world’s oceans have not been directly soundedless than fifteen percent of the world’s ocean depths have been measured; the rest of the data used to compile seafloor maps are estimated depths.  These estimated depths are largely derived from satellite gravity measurements, which can miss significant features and provide only coarse-resolution depictions of the largest seamounts, ridges and canyons.  Progress in mapping coastal waters is only marginally better.  IHO publication C-55, Status of Surveying and Charting Worldwide, indicates that about fifty percent of the world’s coastal waters shallower than 200 metres remain unsurveyed.
While the hydrographic and scientific community lament this lack of data, the world’s interest in seas, oceans and waterways continues to increase.  The concept of a blue economy is firmly established, along with an ever-growing public awareness of mankind’s dependence upon, and vulnerability to, the sea.  Several high-level global initiatives are now in place that seek to address ocean issues, including the United Nation’s 2030 Agenda for Sustainable Development Goals, the Paris Agreement under the United Nations Framework Convention on Climate Change, and the Sendai Framework for Disaster Risk Reduction 2015-2030 and The Nippon Foundation-GEBCO Seabed 2030 Project.  In this context, the shortfall in bathymetric data is even more significant, as it is now recognised that knowledge of the depth and shape of the seafloor underpins the safe, sustainable, and cost-effective execution of almost every human activity on, or beneath , and beside the sea.	Comment by Thierry Schmitt, DOPS/MIP/BATHY: FUGRO: Suggest "The Nippon Foundation-Seabed 2030 Project and "The United Nations Decade of Ocean Science for Sustainable Development" be added to this list.	Comment by Wills, Peter: Add “And beside”..the sea (sea level rise, inundation, storm-surge, temperature, food security) 
In 2014, the IHO, at its Fifth Extraordinary International Hydrographic Conference (EIHC-5), determined to improve this situation by progressing actions to improve the collection, quality and availability of hydrographic data worldwide.  One of these actions, Proposal 4, concerned crowdsourced bathymetry.  The EIHC-5, considering Proposal 4, and the comments made during the Conference, decided, in Decision 8, to task the Inter-Regional Coordination Committee (IRCC) to establish a working group to prepare a new IHO publication on policy for crowdsourced bathymetry. 
The International Maritime Organization (IMO) Safety of Life at Sea (SOLAS) carriage requirements oblige all commercial vessels to be equipped with certified echo-sounders and satellite-based navigation systems.  As a result, the world’s commercial fleet represents a significant, untapped source of potential depth measurements .  in the same way that mariners currently and routinely observe the weather and make other marine environmental observations. 	Comment by Wills, Peter: Is this the spot to identify Crowd-source is already happening wrt meteorology?
While CSB data may not meet accuracy requirements for charting areas of critical under-keel clearance, it holds limitless potential for myriad other uses.  If vessels collect and donate depth information while on passage, the data can be used to identify uncharted features, to assist in verifying charted information, and to help confirm that existing charts are appropriate for the latest traffic patterns.  Crowdsourced bathymetry can also provide vital information to support national and regional development activities, and scientific studies in areas where little or no other data exists. 
Recognizing the relevance of bathymetry to international maritime policy and the blue economy and noting that crowdsourced bathymetry may be useful for many potential users of the world’s seas, oceans and waterways, the IHO has developed this guidance document to state its policy towards, and provide best practices for collecting, crowdsourced bathymetry.  It is hoped that this document will provide volunteer data collectors and interested parties with guidelines for gathering and assessing the quality of CSB data.  
This document provides technical guidelines only that in no way supersede national or international laws and regulations.
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[bookmark: 1fob9te][bookmark: _3znysh7][bookmark: _tyjcwt]Introduction 

[bookmark: _3dy6vkm]I. Purpose and Scope 
The purpose of this document is to provide guidance to mariners to help them collect and contribute crowdsourced bathymetric data in a format that is useful to the broadest possible audience.  Hopefully It is hoped that this document will help mariners optimise data collection, and sharing will provide them with information about devices, techniques and formats that arefollowing recommendationsed promoted by the International Hydrographic Organization for gathering and contributing CSB data. 
This document is not meant to provide advice or recommendations on systematic bathymetric data acquisition and processing, for these the interested reader is invited to consult the IHO C-13 and IHO S-44 6th edition. With the main aim of this document being to optimize the acquisition, processing and use of opportunistic bathymetric information, it has been decided to refrain from focusing on a specific technology or software, but rather This document also provides information on general concepts about crowdsourced bathymetric data acquisition, metadata content and data uncertainty, to help data collectors and data users better understand quality, completeness, and accuracy issues with crowdsourced bathymetry.  Additional considerations related to crowdsourced bathymetric data logging and data sharing are also briefly explored.
This document is not intended to provide definitive guidance on how best to use crowdsourced data, as the scope of CSB is far-reaching and has many potential future applications.

[bookmark: _1t3h5sf]II. Target Audience	
The IHO seeks to reach out to all potential crowdsourced bathymetric data collectors and users and provide them with guidance inform and guide collectors of crowdsourced bathymetry data.  Organizations (also referred to as ‘Trusted Nodes’) interested in serving as liaisons between data collectors and the IHO may also find the information helpful.  Users of crowdsourced bathymetry data may find this document informative, as well, although they are not the primary audience.	Comment by Jennifer: Denmark: What is the difference between collector and contributor?

[bookmark: _4d34og8]III. Document Structure
[bookmark: _GoBack]This document addresses several topics related to crowdsourced bathymetry.  Chapter One, “Data Contribution,” provides information about how to send crowdsourced bathymetry to the IHO Data Centre for Digital Bathymetry (DCDB), via Trusted Nodes.  
Chapter Two, “Data Collection,” provides an high-level overview of thethe general principles sensors necessary for collecting crowdsourced bathymetry, as well as best practices and recommendations for collecting CSB. Chapter Three, “Data and Metadata,” describes the importance of data and metadata, and details the information that is required for submitting CSB to the DCDB, as well as additional information that should be collected whenever possible.  
Chapter Four, “Uncertainty”, delves into data quality issues, and discusses how mariners and end users can better understand the impact of various factors on the reliability of a dataset.  Chapter Five, “Additional Considerations”, discusses issues that collectors and Trusted Nodes may wish to consider before engaging in CSB activities.	Comment by Wills, Peter: Proposal to rename I think. I’m wondering if Uncertainty is made generic enough that we should just merge it into Chapter 3.
Additional detail and further reading are provided via Annexes and external links.  This guidance document is intended to be a living document and will be updated in light of further experience and feedback from data collectors and data users.  







[bookmark: 17dp8vu][bookmark: _2s8eyo1][bookmark: 2nusc19][bookmark: 1302m92][bookmark: _3mzq4wv]5. Additional Considerations	Comment by Thierry Schmitt, DOPS/MIP/BATHY: DCDB: Suggest IHO Secretariat, CSB Chair and Vice Chair review to consider if updates are needed.	Comment by Wills, Peter: Suggest removing this section altogether and integrating text with added-value into the other sections.	Comment by Jennifer: Denmark: “additional considerations” needs to be more explicit (and brought back earlier in the document), so that, each targeted audience get a clear understanding of the legal/licensing characteristics.

The following notes, which are not exhaustive, are intended for information only. 

The principles of the IHO crowdsourced bathymetry (CSB) programme are similar to many other initiatives where environmental data and information are collected on a voluntary basis by users and the public, and provided under an open data licensing infrastructure in the interests of the common good.   In particular, the collection and forwarding of bathymetric data by mariners as part of “passage sounding” in support of global initiatives such as the GEBCO project has been taking place for more than a century without issue.  Since charts were first produced, mariners have noted and highlighted any inconsistencies with published data, identified during their passage, in the form of a Hydrographic Note.  This CSB guidance document is designed to assist the mariner with improving the quality and consistency of any information they may wish to contribute to the public domain. 	Comment by Wills, Peter: This section could go into Introduction as it is really similar.
When considering participation in the IHO CSB programme, mariners should consider the following:
· Mariners proposing to collect bathymetric data as a “passage sounding” activity need to be aware of conditions that may be associated with collecting such environmental information within waters of national jurisdiction;
· Those involved in the IHO CSB programme, whether as a data collector, a trusted node or a user, need to be aware of the conditions of the licensing regime under which the bathymetric data will be made available;
· Those using data obtained from the IHO DCDB need to consider the nature and the uncertainty of the data and whether it is fit for the purposes intended.	Comment by Wills, Peter: Should be in DCDB Click-wrap use/license agreement. IHO has developed one right David? Member States should likely insist that there is one especially if IHO enjoys a level of legal immunity. Lawyers then drill down to the next level.
In order for users to be clear on their rights and obligations while using these data, the IHO CSB Programme has selected a set of licenses from the Creative Commons.  The IHO CSB Programme operates under the Creative Commons licensing framework (www.creativecommons.org). Data supplied to the IHO DCDB by vessels, either directly or through Trusted Nodes, is licenced in accordance with the “Attribution 4.0 International” license (CC BY 4.0) (https://creativecommons.org/licenses/by/4.0/), and the “Attribution 3.0 IGO” license (CC BY 3.0 IGO) (https://creativecommons.org/licenses/by/3.0/igo/).   The IHO may, in the future, update its selected licenses as the versions and terms of the Creative Commons licenses change.  However, the IHO will maintain at least the rights currently provided by the CC BY 4.0 and the CC BY-IGO 3.0 licenses.	Comment by Wills, Peter: Licensing etc could be merged into the DCDB section or removed and added to the Click-wrap agreement.
CSB collectors, including Trusted Nodes and the DCDB, are expected to acknowledge that by providing their data for inclusion in the IHO DCDB database, they are doing so in good faith and for the purpose of increasing bathymetric knowledge of the world’s seas, oceans and waterways.  If the bathymetric data is provided to the IHO by a CSB collector, then the free-use of the data granted by the data collector should apply.  They also acknowledge that the IHO may allow anyone to copy and redistribute the data that they supply to the IHO DCDB in any medium or format and may remix, transform, and build upon the data for any purpose.  CSB collectors cannot revoke these freedoms so long as users of their data follow the licensing terms stated above.
The IHO will also make it clear that that data is being made available on a “user-beware” basis; in particular, emphasizing that the user must carefully consider the nature and the uncertainty of the data being used in relation to any use proposed by the user.
In granting its licence to data users, it should be noted that the IHO, as an intergovernmental organization, enjoys certain rights and privileges, which include immunity from the jurisdiction of national courts.
[bookmark: _2250f4o]
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