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IHO Statement on Crowdsourced Bathymetry  
 

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 

ƛƳǇǊƻǾŜ ƳŀƴƪƛƴŘΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎƘŀǇŜ ŀƴŘ ŘŜǇǘƘ ƻŦ ǘƘŜ ǎŜŀŦƭƻƻǊΦ 

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.  ¢ƘŜǎŜ άǇŀǎǎŀƎŜ ǎƻǳƴŘƛƴƎǎέ ƘŀǾŜ 

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, less than fifteen percent 

ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻŎŜŀƴ ŘŜǇǘƘs 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 ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ŏƻŀǎǘŀƭ 

waters shallower than 200 metres remain unsurveyed. 

While the hydrographic and scientific community lament this lack of data, the ǿƻǊƭŘΩǎ interest in seas, 

oceans and waterways continues to increase.  The concept of a blue economy is firmly established, along 

with an ever-growing public ŀǿŀǊŜƴŜǎǎ ƻŦ ƳŀƴƪƛƴŘΩǎ ŘŜǇŜƴŘŜƴŎŜ upon, and vulnerability to, the sea.  

Several high-level global initiatives are now in place that seek to address ocean issues, including the United 

bŀǘƛƻƴΩǎ нлол !ƎŜƴŘŀ ŦƻǊ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ Dƻŀƭǎ, the Paris Agreement under the United Nations 

Framework Convention on Climate Change, and the Sendai Framework for Disaster Risk Reduction 2015-

2030.  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, the sea. 

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.  

http://www.iho.int/
http://www.iho.int/
http://www.gebco.net/
http://www.ioc-unesco.org/
http://www.ioc-unesco.org/
https://www.iho.int/iho_pubs/CB/C-55/index.html
https://www.iho.int/iho_pubs/CB/C-55/index.html
https://sustainabledevelopment.un.org/post2015/transformingourworld
https://sustainabledevelopment.un.org/post2015/transformingourworld
http://unfccc.int/2860.php
http://unfccc.int/2860.php
http://www.unisdr.org/we/inform/publications/43291
http://www.unisdr.org/we/inform/publications/43291
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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 ǿƻǊƭŘΩǎ ŎƻƳƳŜǊŎƛŀƭ ŦƭŜŜǘ ǊŜǇǊŜǎŜƴǘǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ, untapped source of potential 

depth measurements.  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 ōŜ ǳǎŜŦǳƭ ŦƻǊ Ƴŀƴȅ ǇƻǘŜƴǘƛŀƭ ǳǎŜǊǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǎŜŀǎΣ ƻŎŜŀƴǎ 

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. 

 

 

 

XXXX 

Secretary-General 

date 

 

 

 

 

https://www.iho.int/srv1/index.php?option=com_content&view=article&id=419&Itemid=377&lang=en
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Introduction   
 

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.  It is hoped 

that this document will help mariners optimise data collection, and will provide them with information 

about devices, techniques and formats that are recommended by the International Hydrographic 

Organization for gathering and contributing CSB data.  

This document also provides information about 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. 

 

II. Target Audience 

The IHO seeks to inform and guide collectors of crowdsourced bathymetry data.  Organizations (also 

referred to ŀǎ ΨTrusted NƻŘŜǎΩύ 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. 

 

III. Document Structure 

This document addresses several topics related to crowdsourced bathymetry.  Chapter One, άData 

ContributionΣέ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ Ƙƻǿ ǘƻ ǎŜƴŘ ŎǊƻǿŘǎƻǳǊŎŜŘ bathymetry to the IHO Data Centre 

for Digital Bathymetry (DCDB), via Trusted Nodes.   

Chapter Two, άData CollectionΣέ provides a high-level overview of the sensors necessary for collecting 

crowdsourced bathymetry, as well as best practices and recommendations for collecting CSB. Chapter 

ThreeΣ άData and MetadataΣέ 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.   
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Chapter Four, άUncertaintyέ, 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, 

άAdditional Considerationsέ, discusses issues that collectors and Trusted Nodes may wish to consider 

before engaging in CSB activities. 

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.   
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1. Data Contribution  

 

This chapter details the process for contributing crowdsourced bathymetry (CSB) data to the IHO Data 

Centre for Digital Bathymetry (DCDB), via Trusted Nodes, and specifies required data formats.  CSB data 

collectors and Trusted Nodes are strongly encouraged to provide their data to the DCDB to help fill gaps 

in global bathymetric coverage.  These data will in turn be made freely and publicly available through the 

DCDB CSB web portal.    

1.1 IHO Data Centre for Digital Bathymetry 

The DCDB was established by the IHO in 1988 to steward the worldwide collection of open bathymetric 

data.  The Centre archives and shares depth data contributed by mariners and others from across the 

world.  ¢ƘŜ 5/5. ƛǎ ƘƻǎǘŜŘ ōȅ ǘƘŜ ¦{ bŀǘƛƻƴŀƭ hŎŜŀƴƛŎ ŀƴŘ !ǘƳƻǎǇƘŜǊƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όbh!!ύ National 

Centers for Environmental Information (NCEI) in Boulder, Colorado. All data hosted by the DCDB is 

accessible online via interactive web map services.  

1.2 The Trusted Node Model 

The DCDB currently accepts crowdsourced bathymetry (CSB) contributions through a network of Trusted 

Nodes, which are organizations or individuals that serve as data liaisons between mariners (data 

collectors) and the DCDB (Figure 1).  Trusted Nodes may assist the mariner by supplying data logging 

equipment, providing technical support to vessels, downloading data from data loggers, and providing the 

information to the DCDB.  The DCDB works with each Trusted Node to standardize metadata and data 

formats and define data delivery requirements.  This model normalises data contributions and minimizes 

the requirements and effort for mariners.    

At present, individual data contributors are encouraged to join an existing Trusted Node.  In the future, 

the DCDB may expand its capability to support individual contributors or other models of contribution. 

Parties interested in becoming a Trusted Node should contact the DCDB at mb.info@noaa.gov. 

  

https://www.ngdc.noaa.gov/iho/
https://www.ngdc.noaa.gov/iho/
https://www.ncei.noaa.gov/
https://www.ncei.noaa.gov/
https://maps.ngdc.noaa.gov/viewers/csb/index.html
mailto:mb.info@noaa.gov
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Figure 1. Data flow from vessels, through Trusted Nodes, to the DCDB. 

1.2.1 Transmission Protocol 

Trusted Nodes have the option of making CSB available for collection by the DCDB using a standard 

network protocol such as FTP, or via an HTTP post.  There are no DCDB requirements for frequency or size 

of data submissions.  

1.2.2 Authentication Method 

The DCDB needs to ensure the integrity of incoming data streams, so a unique key is assigned to each 

Trusted Node to authenticate the provider.  The unique key is submitted with the HTTP post and identifies 

the validity of the data stream in the post.  If the unique key is not submitted, or is unknown, the data 

submission is rejected, and an HTTP 401 error code is returned to the provider.  The unique key is only 

used for the submission process and is not tied to the data files, which can provide a degree of anonymity 

to the data provider, if desired.  

1.2.3 Data and Metadata Formats 

All data contributions should conform to the data format and metadata standards described in the Data 

and Metadata chapter of this document, unless separately and specifically agreed otherwise by the 

Director, IHO DCDB.   
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1.3 Overview of CSB Data Flow through the IHO DCDB 

/{. ŘŀǘŀΣ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ōŜƭƻƴƎƛƴƎ ǘƻ ǘƘŜ ƘƛƎƘ ǎŜŀǎ όŀŎŎƻǊŘƛƴƎ ǘƻ ¦b/[h{ ŀǎ άǘƘŜ ŀǊŜŀέύΣ ǿƛƭƭ ōŜ ƛƴƎŜǎǘŜŘ 

into the DCDB database without restrictions on its further reuse. Figure 2 is designed to show future filter 

processes, including a geographical location checking process and any subsequent masking actions, which 

will be applied to any incoming CSB data, collected within waters of national jurisdiction, before ingestion 

into the DCDB database. The flow diagram is of generic nature. The filtered flow of CSB data will be based 

on the information received by the IHO Secretariat from individual coastal states on request.  Further 

details of which coastal states support CSB activities within their waters of national jurisdiction, along with 

any caveats they have articulated, are available from the IHO website.  CSB data, collected within waters 

of national jurisdiction of coastal states who did not notify their respective CSB support towards the IHO 

Secretariat, will not be ingested. This data will be stored and only made available at such time as 

authorization is received by the IHO from the respective coastal state. 

 

Figure 2. A schematic of a filtered flow of CSB data based on the response provided by a coastal state to a future 

IHO CSB questionnaire. 

1.3.1 Submitting CSB data to the DCDB 

CSB data submitted to the IHO DCDB are automatically verified upon receipt. The verification confirms 

that the data are from a trusted source, and that the submission contains valid file types. The files are 

then logged in a tracking system at the DCDB. Ingest scripts convert data to GeoJSON if necessary, store 

the files for user access and archiving, and populate a metadata catalogue. An Extract, Transform, and 

Load (ETL) process then creates file geometries and populates a spatial database with the geometries and 

a subset of the metadata. Figure 2 3 illustrates the flow of CSB data from the mariner, to the Trusted 

Node, the IHO DCDB, and finally, to the public.  
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Figure 23. A schematic of the flow of CSB data from the Trusted Node, to the IHO DCDB, and to the public. 

1.3.2 Accessing CSB data 

The spatial database feeds a map viewer at https://maps.ngdc.noaa.gov/viewers/csb/index.html  that 

enables data discovery (Figure 34). The map viewer is an online tool where users can search for, identify, 

and obtain CSB data. To help users search for specific data that they are looking for, the map viewer 

contains filters that correspond to a specified time range or vessel (unless the vessel chooses to remain 

anonymous). Users can also identify data files geographically, using the Identify tool, which allows users 

to click on a single point, draw a rectangle or polygon, or input geographic bounds.  

Once a selection has been made, a pop-up window shows the corresponding files. Clicking on a file name 

yields additional information about the file. .ȅ ǎŜƭŜŎǘƛƴƎ ά9ȄǘǊŀŎǘ 5ŀǘŀΣέ ŀ Řŀǘŀ ǊŜǉǳŜǎǘ ƛǎ made, and the 

user is taken to the Data Access page, where they can edit or finalize their order.  The application then 

ǎŜƴŘǎ ǘƘƛǎ Řŀǘŀ ǊŜǉǳŜǎǘΣ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǊŜǉǳŜǎǘƻǊΩǎ ŜƳŀƛƭΣ ǘƻ ǘƘŜ Řŀǘŀ ŘŜƭƛǾery system, which verifies that 

the request is well-formed and then queues the work in the processing system.  When data retrieval and 

preparation are complete, the user is notified via email, and is provided with a URL where they can retrieve 

the data package.  

https://maps.ngdc.noaa.gov/viewers/csb/index.html
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Figure 34. The IHO CSB Data Viewer, which enables discovery of, and access to, crowdsourced bathymetry. 
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2. Data Collection  
 

2.1 Systems and Sensors  

Many vessels already possess the minimum equipment needed to collect CSB, and only need to install a 

data logger, or enable logging software, to begin collecting CSB.  The following sections provide basic 

information about sensors, as well as best practices and recommendations for collecting CSB. For more 

in-depth information about systems and sensors, please refer to the IHO publication C-13, Manual on 

Hydrography (Chapters 2 and 3). 

2.1.1 Echo-sounders 

Echo-sounders, or depth sounders, determine the water depth by transmitting sound pulses from a 

transducer, and recording the time it takes for the sensor to receive the return echo from the seafloor.  

Transducers are usually mounted on the hull of a vessel, but can be mounted on other platforms, as well.  

There are two main types of echo-sounders: single beam and multibeam.  Either of these echo-sounders 

can be used to collect crowdsourced bathymetry, however the guidance developed in this document will 

focus on single beam CSB, as the Trusted Node/DCDB model is currently equipped to receive and process 

those data.     

2.1.1.1 Single Beam Echo-sounders 

Single beam echo-sounders collect a single depth measurement from a relatively narrow beam of sound 

focussed on the seafloor directly under the transducer.  Many vessels are equipped with single beam 

echo-sounders, as they provide sufficient under-keel clearance information for safe navigation.  The 

Trusted Node model is currently designed for donating single beam echo-sounder data to the DCDB.   

2.1.1.2 Multibeam Echo-sounders  
Multibeam echo-sounders collect depth measurements by forming many receive beams in a wide arc 

below (or in the case of forward-looking navigation sonar, in front of) the vessel.  Multibeam echo-

sounders provide a much more detailed representation of the seafloor than single beam depth sounders, 

and thus can provide additional information about hazards or objects on the seafloor.  Multibeam echo-

sounders are often found on research vessels, as well as some commercial vessels, expedition cruise ships, 

and recreational vessels.  Vessels equipped with multibeam echo-sounders that wish to contribute data 

to the DCDBΩǎ ŜǎǘŀōƭƛǎƘŜŘ ƳǳƭǘƛōŜŀƳ ǇƛǇŜƭƛƴŜ should contact the DCDB directly at mb.info@noaa.gov.   

2.1.2 Positioning Systems  

Positioning systems help mariners determine their location on ǘƘŜ 9ŀǊǘƘΩǎ surface and provide vital 

information for CSB. Without accurate location information, CSB has little value. Most vessels carry a 

https://www.iho.int/iho_pubs/CB/C13_Index.htm
https://www.iho.int/iho_pubs/CB/C13_Index.htm
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Global Navigation Satellite System (GNSS), such as GPS, GLONASS or any other constellation, which obtain 

position fixes automatically.  GNSS positions are typically provided once per second and are accompanied 

by a time and date stamp.  CSB data collection systems should provide a position and timestamp with 

every depth reading.  This allows data users to accurately position depth measurements and apply 

corrections to the data if needed.  The GNSS can also output information about the quality of the signal 

and interruptions in service, and these data should also be logged, if possible.   

2.1.3 Motion Sensors 

Some vessels may be equipped with motion sensors.  Motion sensors measure the movement of a vessel 

caused by the waves and swell.  Motion sensor data is not required data, and it is acknowledged that most 

vessels will not be equipped with this technology. For single beam echo-sounders, however, motion 

sensors capture ǾŜǊǘƛŎŀƭ ƳƻǾŜƳŜƴǘΣ ŀƴŘ ŀǊŜ ǳǎŜŘ ǘƻ ŎƻǊǊŜŎǘ ŘŜǇǘƘ ƳŜŀǎǳǊŜƳŜƴǘǎ ŦƻǊ ŀ ǾŜǎǎŜƭΩǎ heave.  

For multibeam echo-sounders, motion sensors meaǎǳǊŜ ŀ ǾŜǎǎŜƭΩǎ ƳƻǾŜƳŜƴǘ ƛƴ three dimensions, so that 

corrections can be applied to the data to account for the heave, pitch, and roll of the vessel.  Vessels that 

are equipped with a motion sensor should include motion sensor data at the time of data collection in the 

dataset they send to their Trusted Node, as it can greatly improve the quality of the final dataset.   

 

2.2 Hardware and Software  

In addition to depth, positioning, and motion sensors, there are several hardware and software variables 

that mariners should consider, when collecting CSB data.    

2.2.1 Data Loggers 

Crowdsourced bathymetry data loggers are electronic deviceǎ ƻǊ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ŎƻƴƴŜŎǘ ǘƻ ŀ ǾŜǎǎŜƭΩǎ ŜŎƘƻ-

sounder and positioning system and record the sensor outputs.  They write to files in a format designated 

by the designer of the data logger or software, such as NMEA 0183.  The recorded data is then relayed to 

a Trusted Node, who prepares the data for contribution to the DCDB.  Software-based data loggers may 

be available in an ECDIS or electronic chart plotter that already incorporates input from the echo-sounder 

and the GNSS.  Vessels that do not possess a suitable navigation system, or data logging software, will 

need to install a standalone logger.  Current hardware-based data loggers typically require the installation 

of a simple, small electronic component that connects to the echo-sounder and GNSS and records their 

output.  Trusted Nodes can provide mariners with data loggers, as well as installation guidance and 

assistance.  
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2.2.2 Understanding NMEA 0183 

It is helpful for mariners to understand the raw data that is being output by their sensors.  Many marine 

sensors, such as GNSS positioning systems or echo-sounder transducers, transmit data in accordance with 

standards developed by the National Marine Electronics Association (NMEA).  The NMEA 0183 standard 

data format, ƻǊ ΨǎŜƴǘŜƴŎŜǎΣΩ are both human- and machine-readable, and provide information about the 

sensor measurement and status.  All NMEA sentences begin with a $, and each field is comma-delimited.  

There are many different types of NMEA sentences.  The following sections describe a few that may be 

useful for CSB data collection.   

2.2.2.1 GNSS NMEA Sentences 

RMC, GGA, and GLL sentences provide output from the GNSS sensor.  Each sentence type provides slightly 

different information.  A ΨD[[Ω NMEA 0183 sentence provides position and time information, and may look 

like this:  $GPGLL,0424.9921,N,11359.7734,E,012636.21,A,D,*5E.  In this sentence, ǘƘŜ ΨD[[Ω ŘŜǎƛƎƴŀǘƻǊ 

is followed by the latitude and longitude (with hemispheres), and the time (but not date), in UTC 

hhmmss.ss format.   

A GNSS ΨDD!Ω sentence provides time, position, and fix information, and may look like this: 

$GPGGA,071953.00,0424.9862,N,11359.7661,E,1,9,1.8,21,M,,M,,*68. In this example, the ΨDD!Ω 

designator is followed by the time (in UTC), the latitude, longitude, and information about the accuracy 

of the GNSS position fix. 

¢ƘŜ Ψwa/Ω ǎŜƴǘŜƴŎŜ ƻǳǘǇǳǘ ŦǊƻƳ ŀ Db{{ contains the recommended minimum navigation information, 

and provides position, velocity, track made good, date, time, and magnetic variation information.  It may 

look like this:  $GPRMC,102318.23,A,4537.0226,N,03243.0262,E,015.3,186.3,211217,007.2,W*6A.  In 

this sentence, the ΨRMCΩ designator is followed by the time, in UTC (hhmmss.ss), the latitude and 

longitude, vessel speed (in knots), track made good (in degrees true), date (ddmmyy), and magnetic 

variation (degrees and E/W).    

2.2.2.2 Echo-sounder NMEA Sentences  

NMEA ΨDBTΩ (depth below transducer) sentences for echo-sounders provide depth measurements in 

several units, and may look like this: $SDDBT,0006.0,f,0001.828,M,0001.0,F*3A.  The depth, in feet, 

metres, and fathoms are visible in each of the comma-delimited fields, separated by their unit of measure.  

For this depth measurement, vertical correctors, such as the draft of the vessel and water level, must be 

added to the DBT depth to derive the full depth of the water column.  

2.2.2.3 NMEA Data Logging 

Stripping data from an NMEA sentence is not recommended.  Saving the data in its original format will 

help validate sensor readings and troubleshoot potential anomalies in the data.  While the IHO DCDB only 

https://www.nmea.org/
http://www.nmea.org/content/nmea_standards/nmea_0183_v_410.asp
https://www.sea-id.org/support/kb/NMEA
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accepts GeoJSON, CSV, or XYZT (longitude, latitude, depth, time) data in one standard format, logging the 

full NMEA string and submitting it to the Trusted Node is highly recommended.  Many data loggers 

provided by Trusted Nodes already preserve the entire NMEA sentence.   

2.2.2.4 Computer Time  

! ŎƻƳǇǳǘŜǊΩǎ internal clock typically drifts several seconds per week.  To maintain the most correct 

timestamp possible, which will help to maintain the best position information for the depth data, the data 

logger, or logging software, should instead be set to incorporate the time provided by the GNSS GGA, GLL, 

or RMC sentence.  If it is necessary to rely on the computer clock for the date, document this, if possible, 

and investigate how well ǘƘŜ ŎƻƳǇǳǘŜǊΩǎ ƛƴǘŜǊƴŀƭ ŎƭƻŎƪ will keep accurate time after a long period without 

system power. 

2.2.3 Onboard Data Storage 

Vessel owners and operators should ensure that they have adequate onboard data storage capabilities to 

log depth and positioning data until they can transfer the data to a Trusted Node.  Conducting one or two 

days of trial data logging may help the mariner identify the average file sizes logged by their unique 

systems and derive an estimate of data storage requirements for longer voyages.  If a vessel is installing a 

hardware-ōŀǎŜŘ Řŀǘŀ ƭƻƎƎŜǊΣ ǘƘŜ ƳŀǊƛƴŜǊ ǎƘƻǳƭŘ Ŏƻƴǎǳƭǘ ǿƛǘƘ ǘƘŜ ¢ǊǳǎǘŜŘ bƻŘŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƭƻƎƎŜǊΩǎ 

data storage limits.  If additional storage is needed, the mariner should ask the Trusted Node if it is possible 

to transfer data from the logger to ancillary storage (such as an external hard drive) while underway.   

2.2.4 Data Transfer 

After the CSB data is logged, it should be transmitted to a Trusted Node.  Logging and transmitting 

processes should be as simple and automated as possible to encourage continued contribution of data.  

Each Trusted Node or data aggregator will provide mariners with the appropriate procedure for CSB data 

delivery.  Sending and receiving data at sea is challenging, and communication systems and bandwidth 

may be limited or expensive. Because of this, it is important to note that CSB data are not normally time-

sensitive; the most important factor is ensuring that the data are shared.  Some mariners may wish to 

leverage communications systems to transfer data while still underway; however, the method of data 

transmission could also be as simple as mailing a USB storage device to the Trusted Node.  Mariners are 

encouraged to work with their Trusted Node or data logger supplier to identify the preferred method for 

data transfer.  

2.2.5 Continuity of Electrical Power 

Continuous power aboard vessels is never a guarantee.  Some vessels invest in, or are required to carry, 

an Uninterruptable Power Supply (UPS) to provide power to navigation equipment in the event of a loss 

of vessel power.  However, not all vessels have a UPS, and even with a UPS, there are times when the 

http://geojson.org/
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transition from shore power to a generator causes a momentary loss in power.  When this happens, data 

loggers and instruments must reboot and recover.  Consider using a data logger that will recover 

automatically if there is a power interruption, or one that has a back-up battery. 

 

2.3 Vessel and Sensor Measurements  

The horizontal and vertical measurements between the GNSS and the echo-sounder, and between the 

waterline and the transducer, are key components of the quality and accuracy of the data.  Some systems 

are programmed to incorporate these offsets when the sensors are installed.  If they do not, mariners 

should record these measurements as best as possible, and include them in their metadata.  The following 

sections provide information about these measurements, and best practices for collecting and recording 

them.  

2.3.1 Sensor Offsets 

Sensor offsets refer to the fore-and-aft and port-and-starboard distances from ŀ ǾŜǎǎŜƭΩǎ GNSS antenna 

and the transducer.  When measuring offsets, it is important to record the axial directions of positive and 

negative values, as these conventions can vary.  The graphic below (Figure  45) shows an example where 

measurements are taken from the GNSS antenna to the sonar transducer, with positive values towards 

the bow and starboard.  In some systems, the GNSS antenna offset is already incorporated into the echo-

ǎƻǳƴŘŜǊΩǎ measurements.  If this offset is not automatically integrated, mariners should record their 

sensor offsets, and relay that information to their Trusted Node.  These offset measurements help correct 

the bathymetric data so that the position indicated by the GNSS is the same as the position of the 

transducer.  This greatly improves the positional accuracy of the depth data.  

If the depth information is not corrected with an offset from the GNSS antenna, the depth data may 

appear to be in a different location than it is.  On very large vessels, where the offset between the GNSS 

antenna and the transducer could be greater, the error could increase.   
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Figure 45. How to measure offsets between GNSS antenna and echo-sounder transducer. 

2.3.2 Variations in Draft  

If a vessel takes on cargo, fuel, or supplies, the draft of the vessel will vary, which changes the depth of 

the echo-sounder transducer below the waterline.  This change in depth can make the transducer record 

measurements that are deeper or shallower than reality.  As with the sensor offsets, it is important for 

the mariner to record this information, so that vertical adjustments can be made to the data during post-

processing.  This can be accomplished by recording the draft of the vessel, together with the time and 

date, at the beginning and end of a voyage, and providing that information to the Trusted Node (Figure 

56).   
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Figure 56. How to measure the depth of the transducer below the waterline. 

 
 

  
























































