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The IHO DCDB is the recognized IHO [ - oo [
repository for all ocean bathymetric data.

IHO Data Centre for Digital Bathymetry (DCDB)

The [HO DCDB was established in 1390 to steward the worldwide collection of bathymetric data. The Centre archives and shares,

NOAA’s NCEI (formally NGDC) has e o O oS Ay D 5 (M e
hosted the DCDB since 1990.

The DCDB archives over 30 terabytes of oceanic soundings acquired by hydrographic,
oceanographic and other vessels during surveys or while on passage. Soundings include both
multiveam and singlebeam bathymetric surveys, and vessels that contribute data in support of
the IHO Crowdsourced Bathymetry (CSB) initiative.

The IHO DCDB Data Viewer includes the DCDB's bathymetric
3 2 ; Access Data
data and locations of data accessible from other repositories

via web services.

Data are sent to the IHO DCDB, where we
provide long term archive and data | Gdr
ma nage me nt. IHO DCDB Data Viewer

The World Reference for Raw Bathymetry
Pages currently under development

WWW,nqu,noaa, qov/iho/ The IHO DCDB consists primarily of unedited single and multibeam bathymetric data
contributed by industry, government, academia, and crowdsource efforts. These data are
routinely used to produce improved, comprehensive bathymetric maps and grids in support of ‘
test pages: the GEBCO Ocean Mapping Programme and, more recently, the Nippon Foundation-GEBCO

Seabed 2030 project.

https://www.ngdc.noaa.qov/iho/test/

Heightened awareness and global focus on the ocean has resulted from a number of high
profile initiatives (e.g., The Paris Agreement under the UN Framework Convention on Climate
Change, The Sendai Framework for Disaster Risk Reduction 2015-2030 and the UN Decade of
Ocean Science for Sustainable Development (2021-2030)). These initiatives highlight the lack
of comprehensive global bathymetric coverage, a recognised fundamental element to achieve
the goals of each.

Less than 18% of the deep ocean floor has been
mapped with direct measurement and ~50% of the
world's coastal waters remain unsurveyed

International Hydrographic Organization
. . . . Seabed 2030 has created a global movement to seek out new datasets to be added to the currently available bathymetry. The IHO DCDB has been
Organisation Hydrographique Internationale identified as the preferred data archive.



http://www.ngdc.noaa.gov/iho/
http://www.ngdc.noaa.gov/iho/
https://www.ngdc.noaa.gov/iho/test/

Georgie Zelenak Jennifer Jencks Cecilia Jencks Christie Reiser
georgiana.zelenak@noaa.gov jennifer.jencks@noaa.gov up.all.night@baby.com christiane.reiser@noaa.gov
Bathymetry Data Manager Director, IHO DCDB Director, Jencks Household Bathymetry Data Manager

Start Date: Sept 1 Chair, IHO CSBWG Start Date: Oct 7 Start Date: Nov 12

International Hydrographic Organization
Organisation Hydrographique Internationale




Contributing data to the DCDB

Submitting Marine Gea
to NOAA's National Cen
& the co-located IHO D.

Introduction

This document describes procedures
water column sonar data, and suppl
Environmental Information (NCEI) a
Data Center for Digital Bathymetry (D

File Formats
1. Multibeam Bathymetry

General Information:

The multibeam bathymetry database
in the instrument’s vendor specific fc
(sound speed profiles, tides, vessel
multibeam data are also accepted.
documented using metadata.

MB Data File Formats:

MNCEl can accept bathymetric data i
systems. The multibeam bathymetn
source software suite, MB-System. [
Data submitted in unsupported form
web services provided at NCEI (e.g.,
the archive upon request to mb.infog

Processed data (if submitted) need |
proprietary format. The majority
processed MB-System, XYZ, or GSF fo

If your data are not in one of the st
available at NCEI for your data.

2. VSinglebeam /Subbottom

General Information:

The trackline geophysical databa
processed data files in SEGY forma
documented using metadata.

SBE Data File Formats:

MCEl encourages data providers to
can either collect in this format or ¢
subbottom data management pipel§
necessary to generate tracklines th
Viewer. Data submitted in unsupg
through the web services provided

L A

Data File Structure:

The data may be delivered in one archived file (e.g., tar or zip) or in a well-defined directory structure.
Please include an MD5 checksum with the delivery so NCEI can verify the integrity of the files and the
completeness of the data transfer. For questions regarding MD5 checksums, contact mb.info@noaa.gov.

A preferred data structure would be the following:

<ship name>
<cruise ID>
cruise/
0 metadata — cruise level
0 cruise report/documentation

multibeam/

request to trackline.infoENOaa B0V

3. Water Column Sonar Daj

General Information:
The water column sonar database M
instrument’s vendor specific formal
speed profiles, tides, vessel offsets

developed a_data packaging tool t
accompanying metadata.

WCSD Data File Formats:

MCEl can accept files from most in
supported instruments include Kg
EM3002, EM710), Reson SeaBat 71
systems (EK500, EKG0, ESG0, EKS0).

Metadata:
Proper metadata are very importan
the means of long-term preservati
each cruise/dataset. NCEI uses an
you are not familiar with metal
http://www.ncddc.noaa.gov/metad
level (multibeam, singlebeam/subk

level are provided with this docume

If cruise level metadata have not b
are listed in the following table. An
submission can be requested from 1

T
* data/—include row (as collected) data files
»  metadata/— dataset level
»  ancillary/ — include SSP, nav, tracklines, etc.
o version2/
= data/—include processed data files
*  metadata/ — metadata to include processing steps
*  ancillary/ —include 55P, nav, tracklines, etc.
*  products/ —include grids, images or other derived products
subbottom,/
o data/—include all segy files
0 metadata/ — dataset level
wesd
o data/—include all raw files
0 metadata/ — dataset level

Data Submission:
Email mb.info@noaa.gov to alert the multibeam data manager of incoming data (multibeam,
subbottom, wesd), set up your data submission, or ask any questions.

Data can be delivered to NCEI via (1) shipping external hard drives, (2) uploading to NCEI's FTP server, or
(3) data copy using rsync through a secure shell login (linux).

1. External hard drives containing a data submission can be shipped to the following address
Evan Robertson
NOAA NCEI
325 Broadway E/NE42
Boulder, CO 80305

2. NCEI maintains a number of public FTP servers. All the FTP servers allow anonymous ftp

£l




Contributing data to the DCDB

Governments, organizations, academia, industry and individuals Data i Doata uses
are encouraged to contribute data to the IHO DCDB. Bathymetric Mydrographic
data and mle(adala fan be submi?lec via File Transfer Protocol m Covernment —— Offices
One tool t k it all Kot Vil b condourut on s ubt iecubagie,
ne tool 1o pack It ail... ™ cenco
Industry Products
* Raw sonar data: MGD77T or the original manufacturer's
[ format
e Stand-alone packager for cruise-based data. 3 Pscese ol RN, ek s o . e - 7 -
B . Learn more about contributing crowdsourced bathymetry. .‘ov:.;g‘n:;c""
e Additional data types and instruments can be Oy S Ly we
‘@- Projects 0COB AppHcatons
. . e [ IHO Member States are invited (/HO Circular Letter 36/2006) to
ad ded Wlth | Ittl e Or n O mOd Iflcatlons to COd e . provide low density shallow water bathymetry for their coastal
areas. A tool, developed and distributed with CL 36/2006, and Crowa International
avaifable upon reqguest, will facilitate the extraction of soundings ;; & s::;v:::ry Agencies
S . | ' t rf .th | |d d and contours from Electronic Navigational Charts (ENC) cells. Only
data from ENCs i igational bands 2 and 3
e Simple user interface with pulldown menus an L . L3, e

controlled vocabularies

e C(Creates consistent Baglt format data packages T — | i it
0 g . :’:-’- _:-:-:'-4 et - ._- NOAA !VCEI is developing and.test.ivj-g CruisePack, a da?a packaging and metadata
complete with mdd checksum manifest files. e[| AR o s b e ke S e
M e aeent o0 s o0 —— and facilitate metadata entry. Once the user completes metadata entry, data packaging
is automatic. CruisePack copies the data, generates machine-parseable JSON metadata

e Generates cruise-level and series level metadata e i o el i

. CruisePack aims to meet a growing community need to submit geophysical data
I eS efficiently and in a consistent format. This software is available upon reguest
{mb.info@noaa.gov).

L ——— ———
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Data contributors
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Recent Data Contributions - currently in the backlog

UNOLS Fleet, NOAA Fleet: Routine data contributions

Fugro: 16 new surveys (19 available online)

Five Deeps Expedition - Puerto Rican Trench expedition; data delivered by IHO SG

Brazilian Navy - 10 surveys (data corresponding to Brazilian undersea features accepted at SCUFN 32)
Swiss Polar Institute - 2016 Antarctic survey

Geological Survey of Ireland - 23 surveys

Hydrographic Institute of Italian Navy - Arctic missions High North 2017 - 2018

International Hydrographic Organization
L Organisation Hydrographique Internationale




Contributing data - IHO Crowdsourced Bathymetry Initiative

CSB is the collection of depth measurements from
vessels, using standard navigation instruments,
while engaged in routine maritime operations.

A Working Group was formed and tasked to develop an [HO
publication (B-12 IHO Guidance on Crowdsourced
Bathymetry) that states the IHO's policy towards, and best
practices for, the collection and contribution of CSB.

International Hydrographic Organization
Organisation Hydrographique Internationale




B-12 Edition 2.0.2

Guidance on Crowdsourced

B-12 Edition 2.0.2 Bathymetry

https://lwww.iho.int/ino_pubs/bathy/B_12_Ed2.0.2_2019.pdf

lllllllllllllllll

Tal: (77} S 1084 00
Fas: {377} 93.10.61.40

. . . . inf@inauint
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CSB contributing data - Rosepoint

 |[HO DCDB and NOAA teamed up with Rose Point Navigation
Systems

‘ ROSH|
"

COASTAL EXPLORER

» Using their navigational system software, mariners can
enable a modified electronic charting system log file to record
position, depth and time.

www.pcmar
itime.com

 Mariners can capture metadata about vessel and equipment.

» Whenever the mariner updates the software or chart catalog,
the data is sent to Rosepoint who then transmits the data to
the DCDB via HTTPS post.

...................................

* 184 million soundings; 168 contributing vessels; 6585
data deliveries

Www.rosepointnav.com

International Hydrographic Organization
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CSB Next Steps: More data contributors!

Overview of Data Submitted

FarSounder ] Al e

Macgregor/Carnival

James Cook University (
CIDCO i

™~ h Submissions to DCDB
RS e 109 “datasets” ~ days of
cruising
e 2.848,352 SBES soundings

hi ol 1)
o L —
) 0 submitted to DCDB
e 3 Distinct Vessels
)‘& .

FarSounder, Inc. www.farsounder.com 2019 Company Proprietary

International Hydrographic Organization
Organisation Hydrographique Internationale




CSB Data Flow (in a perfect world)

Trusted
Node

Trusted
Node

Figure 1. Data flow from vessels, through Trusted Nodes, to the DCDB.

International Hydrographic Organization
Organisation Hydrographique Internationale

IHO DCDB
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CSB Data Flow (in today’s world)

Trusted Node - IHO filter* E- Coastal State

l / GEBCO / Seabed 2030

IHO Data Centre for i IHO E
Digital Bathymetry - filter* |

.........

Public access

* Filter based on coastal state response to future IHO CSB questionnaire No further distribution

Currently working to apply a set of topologically correct polygons for each EEZ & TS where each
polygon is attributed with flags indicating the restriction(s) - YES/NO

International Hydrographic Organization

f 13
gt Organisation Hydrographique Internationale




Annex A to IHO CL 47/2019

Geographic Filtering

Summary analysis of positive responses

; p Based on the comments received to the questionnaire in Annex B to IHO CL
11/2019, the following table will be published as the Positive List to guide potential
data gathering activities undertaken by the wider maritime community in waters of
national jurisdiction:

« The DCDB will filter out CSB data collected from

Member Area Specific actions required
. State
the waters of all coastal countries not Argentina | EEZ only Provide copy of dataset (o
included on the positive list of 13*. This s T Sty e
inchidac: Hydrographic Office

Most CSB data coming in to the DCDB, that is not in U.S. waters, will not be made available to
the public or Seabed 2030.

] . ] . . Germany All waters Inform Hydrographic Office of new
* Since CSB is stored as files (and NOT points), if dataset
. S Monaco All waters Provide copy of dataset to
any part of a file falls on or within a non-YES Hydrographic Office
: . . . Netherlands | All waters Inform Hydrographic Office of new
country’'s EEZ, it will not be made available. dataset
New Zealand | All waters Inform Hydrographic Office of new
dataset
° |n MOSt cases: 1 Survey = 1 f||e Norway All waters — no multibeam | Inform Hydrographic Office of new
activity without prior dataset
permission
* Canada recently submitted a positive response b e 52;22'333’2‘;}35 ot bl e
South Africa | EEZ only Provide copy of dataset to
Hydrographic Office
International Hydrographic Organization Sweden EEZ only Inform Hydrographic Office of new
Organisation Hydrographique Internationale dataset
USA All waters None




Accessing data from the DCDB

A I [nternational Hydrograpmc Orgamzation

The DCDB utilizes NCEI's standard web | MO Oarisston Flcographique Inematonsie §
services for promoting data access - both
the diSCOVQI’y and delivery Of data and IHO Data Centre for Digital Bathymetry (DCDB)

t d t The [HO DCDB was established in 1390 to steward the worldwide collection of bathymetric data. The Centre archives and shares,
me a a a. freely and without restrictions, depth data contributed by mariners. The IHC DCDB is hosted by the U.S. National Oceanographic and
Atmospheric Administration (NOAA) on behalf of the IKO Member States.

IHO DCDB Home

IHO Data Centre for Digital Bathymetry Viewer

' NOAA NCEWHO DCDS

[ Munteam Surveys (&
Muitbeam Bathymetry Mosaic ()

The DCDB archives over 30 terabytes of oceanic soundings acquired by hydrographic,
oceanographic and other vessels during surveys or while on passage. Soundings include both
multiveam and singlebeam bathymetric surveys, and vessels that contribute data in support of
the IHO Crowdsourced Bathymetry (CSB) initiative.

The IHO DCDB Data Viewer includes the DCDB's bathymetrj|
: 2 e Access Data
data and locations of data accessible from other repositorie

via web services.

[] Singe-Beam Survers (®
{1 Singie-Beam Scunding Densty @&
(] NOAA Hycrographic Surveys (B
® Al Surveys win Dgtal Data
Survers with BAGS

(] BAG Snadea Revet imagery ®

£ Search NCEVDCDB Sunveys I Reset @

ey @) v oo F

[¥) Crowssourced Batymetry Fies @
O seacnCsBFies (Y Roset @

[ us. Bamymety Coverage anc Gao Anaiysss (B

v MuRibeam Batnymetry

[] Giooat Muit-Resoiuton Topography Synthesis
(GMRT) @

] EMODret Mutibeam Surveys! (8)
| EMODnet Digtal Terran Model (OTM) B

The World Reference for Raw Bathymetry

V] NRCan Mutbeam Surveys ()
[ NRCan Mutbeam Shaced Rele! ()

[¥] MAREANO Muttbeam Surveys (&)
__| MAREANO Mutibeam Snaced Retef ()

rily of unedited single and multibeam bathymetric data
nment, academia, and crowdsource efforts. These data are
roved, comprehensive bathymetric maps and grids in support of

ogramme and, more recently, the Nippon Foundation-GEBCO

» Single-Beam Bamymetry
» Hyarographic Surveys (MuiSbeam andlor Single-

©bal focus on the ocean has resulted from a number of high
s Agreement under the UN Framework Convention on Climate
rx for Disaster Risk Reduction 2015-2030 and the UN Decade of
Development {2021-2030)). These initiatives highlight the lack
L of comprehensive global bathymetric coverage, a recognised fundamental element toc achieve
the goals of each.

Less than 18% of the deep ocean floor has been
mapped with direct measurement and ~50% of the
world's coastal waters remain unsurveyed

International Hydrographic Organization
. . . . Seabed 2030 has created a global movement to seek out new datasets to be added to the currently available bathymetry. The IHO DCDB has be&\5
Organisation Hydrographique Internationale identified as the preferred data archive.
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[ ] MAREAND Multibeam Surveys (3
[ ] MAREAND Multibeam Shaded Relief (%)

[] EMODnet Single-Beam Surveys ()

[ MAREAND Single-Beam Surveys ()

[] EMODnet Digital Terrain Model (DTM) (3)
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Current & Next Steps - Data Pipeline

 Enhance current data ingest pipeline to accept ENC point data

 |mprove the granularity and precision of the CSB geographic mask.

— Wil involve masking only the subset of a given submission which intersects with restricted

areas.
— May also include ability to take different actions with the embargoed data depending on the
member state’s requirements.

 Migrate current (outdated, inflexible) database to a new schema to enable a better
system for:

— Versioning of processed swath files
— Discovery of backscatter and ancillary files
— Indicating polygons of extent of coverage

( b ,,5 ) International Hydrographic Organization
\%{/ Organisation Hydrographique Internationale
G &

Reryes
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Current & Next Steps - Data Pipeline

»  Continue to ingest, archive, create el

tracklines of where data was collected to
visualize on map, and provide individual
file-based delivery of data.

« Limitations:

— Data aggregation, processing, and grid
generation remains the responsibility of
the end user.

— Data coverage can only be
represented as a track...not a polygon

International Hydrographic Organization ’3
Organisation Hydrographique Internationale




Current & Next Steps - Point Store

Implement point storage technology to better handle and store bathymetric data as a seamless collection of points.

DCDB could then provide services to: T i

Michigan g.‘lontreal
Minneapolis i - Doke Oﬂa\mo M

«  Generate bathy grids of a given area using user-specified resolution O

{ Torontog Lake. Ontario

!vllh‘laLlléeE Gr?)nd Rapids o Rochester
. .o . (G @ Detroityy :_'Brtﬂfalo Alb(?ny °Bostor
«  Show the data density, guiding future data collection efforts car uaint @ oneaby /wodoant TRl o
i85 Al oliio Clovetand S ;V\’\P
NI S ittsbur W
TED / 'Lu”(;:';mnapolis Colugmus TR g g\§0\d i

r N A
_bStLouls J L (‘.‘\ OWashington

*  Query the data collection, providing statistics on the bathymetric TES ol o o) S Prisssons

measurements surrounding the given location AT T

Okiahoma City ©  GRaleigh

+  Allow the user to extract the raw data from a given area and download in a o gl reessee - e ot
user-specified format

;
SOUTH
oAtlanta. o NROLINA

O
Birmingham

o Dallas GEORGIA

ALABAMA

A point store of this size and capability is currently not feasible to o
implement on premise. {

International Hydrographic Organization
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Current & Next Steps - ESRI-DCDB Cloud Pilot

Esri agreed to partner with NCEI/DCDB on a limited-time, cloud-hosted pilot project for no charge.

Objectives:

 Evaluate the suitability of the ArcGIS Enterprise
software suite for meeting the CSB data discovery,
visualization, and data delivery requirements.

*  Provide insight as to the cloud requirements to
support the Esri software for this purpose, including
predictors for future growth.

International Hydrographic Organization
\ ;f S Organisation Hydrographique Internationale




Current & Next Steps - ESRI-DCDB Cloud Pilot

B satrymetry et viewer v (R

«  Esristood up the ArcGIS Enterprise
components within their AWS
environment.

«  DCDB delivered a snapshot of ~152M
CSB points and Esri ingested the data.

»  Esriis experimenting with re-
constructing tracklines from the points
using their GeoAnalytics Server

-1-| -124.903 50.126 Degrees

2wl

International Hydrographic Organization
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Current & Next Steps - ESRI-DCDB Cloud Pilot

. . . athyme ubset Viewer WthﬂbAppBuilderforArcGlS
«  DCDB will create map services using Q) Sthyoistey Gubuoat v

cloud-hosted ArcGIS Enterprise and
evaluate performance

«  DCDB will create simple demo web
applications that consume these
services and make the data accessible
to stakeholders

«  Confirm whether these will meet
NOAA, CSBWG, and Seabed 2030 dosmn S
stakeholder requirements

International Hydrographic Organization
Organisation Hydrographique Internationale




Current & Next Steps - Point Store

The point store would need to be operationalized

Finding a cloud provider to host
—  NOAA
- [HO

—  GEBCO/Seabed 2030
— Commercial or academic partner

 Integrate with DCDB's data ingest and extract
systems

« Scale out to include ALL bathymetry data in the
DCDB archive

International Hydrographic Organization
;f ; Organisation Hydrographique Internationale




Finally...

1. Develop data flow processes between data contributors, the RDACC/GDACC and the
DCDB

2. ldentify additional map services to be ingested in to the DCDB Viewer

3. Have CSB and DCDB presence at all future RHC and Seabed 2030 meetings

Ua B ’j-:
o’ .
THE NIPPON
FOUNDATION

The Nippon Foundation-GEBCO
Seabed 2030 Project
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Thank you.

jennifer.jencks@noaa.gov
georgianna.zelenak@noaa.gov




