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initiatives to increase knowledge of the bathymetry of the seas, oceans, and

coastal waters including crowdsourced bathymetry (CSB).

CSB can be used to identify areas where nautical charts are inadequate and
proper hydrographic surveys are needed or can be applied to nautical charts
when the source and uncertainties of the data are well understood. The key
to successful CSB efforts is volunteer observers who operate vessels-of-
opportunity in places where charts are poor, where the seafloor is dynamic,
or where hydrographic assets are not easily available.

information about CSB, the installation and use of CSB data loggers, data quality
issues, and instructions for submitting the data to the IHO data repository. A
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Nautical Chart displaying inadequately surveyed and unsurveyed regions
(red boxes) surrounding the North Australian Coast.

working copy of this document is available at https://tinyurl.com/iho-csb-draft.
This document will ultimately become an IHO publication on policy for trusted crowdsourced bathymetry.

Following from the development of CSB policy, the IHO’s Data Centre for Digital Bathymetry (DCDB), with guidance from the CSB working group
(CSBWG), has pioneered a data pipeline system to collect, archive, and distribute CSB from a variety of unconventional bathymetric data

providers.

CSB Pipeline Enhancements
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NOAA’s National Centers for Environmental Information (NCEI) has been working to CSVJSON
enhance the infrastructure and interface of the DCDB to provide archiving, discovery, T“‘St:‘z'\mde o AP | Ingest Process [——p{|| GeoJSON Files Archive
display, and retrieval of CSB contributed from mariners around the world. CSB, in CSV, Rosepoint) N
XYZ, or GeoJSON formats, can now be sent to the DCDB through the web to an HTTPS ~—— _ i ST N
endpoint, where the data are picked up and processed into the discovery and archive
systems. Y - T
The contributed depth measurements are integrated into a map service which is Auth?nkt?c';ﬁ o Metadata »  Spatial Spinning Disk
accessed through an interactive map viewer and data discovery tool, hosted at the Catalog ETL; Database
DCDB (https://maps.ngdc.noaa.gov/viewers/csb/). The contributed files, converted to — — GZ?;‘:Q{];, \‘———/ i
GeoJSON, can be downloaded through the map viewer. :
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Pilot Project

The current pipeline relies on trusted data providers who are issued unique tokens to post CSB over the web directly to
an APl endpoint, hosted at the IHO DCDB. This token, stored in the transferred metadata, is validated before the
bathymetric data is allowed to enter the automated ingest system.

Identified Features (6)

[=] [ Crowdsourced Bathymetry Files (6)
2017-09-12T18:02 - 2017-09-19T06:03
2017-08-14T19:10 - 2017-08-31T08:46
2017-05-27T17:01 - 2017-05-30T10:01
2016-11-17T07:39 - 2016-11-19T03:38
2016-10-23T19:50 - 2016-10-27T11:39 |
2016-10-20T14:49 - 2016-11-01T13:09

The DCDB collaborated with NOAA’s National Ocean Service (NOS) and Rosepoint Navigation Systems to develop and
implement a pilot production system. Rosepoint, through its Coastal Explorer Electronic Navigation System, and NOS give
mariners an option to enable CSB logging, allowing a modified electronic charting system log file to record position,
depth, and time. Mariners can choose to be anonymous or to submit metadata describing their vessel and equipment.
The modified log file and JSON metadata string are then submitted via HTTP post.
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Once received at the DCDB, data are ingested and incorporated into the CSB map service and discovered on the CSB map
viewer. The current data holdings represent 78 million soundings from vessels of opportunity at sea.
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CSB Map Viewer, hosted at the IHO DCDB

Future Work

Future work for the IHO DCDB includes the expansion of the project from a pilot
phase into a full production environment. This includes outreach and coordination
with numerous potential trusted data providers and the parallel scaling of data
ingest and services to mirror the expected growth.

Data discovery and access via the DCDB portal
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An integral part of this development is the
implementation of new underlying
technologies which will give additional
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lat,lon,depth, time|

47.666520,-122.098525,21.49,20161017T2346382
47.666518,-122.098525,11.98,20161017T2347392
47.666517,-122.098527,14.63,20161017T2348392
47.666515,-122.098527,17.16,20161017T2349352
47.666490,-122.098472,19.72,20161017T235044Z
47.666505,-122.098522,20.18,20161017T2351412
47.666477,-122.098507,20.42,201610177235241Z
47.666512,-122.098432,20.63,20161017T235342Z
47.666497,-122.098417,20.33,20161017T7235443Z
47.666512,-122.098470,20.33,20161017T2355482
47.666507,-122.098490,20.57,20161017T235644Z
47.666533,-122.098453,20.33,20161017T235832Z
47.666575,-122.098445,20.33,20161018T000042Z
47.666585, -122.098460,20.21,20161018T000236Z
47.666417,-122.098443,18.32,20161018T000337Z
47.666417,-122.098443,15.27,20161018T000438Z
47.666433,-122.098473,12.68,20161018T000538Z
47.666490,-122.098562,10.06,20161018T000638Z
47.666490,-122.098560,12.65,20161018T000738Z
47.666492,-122.098552,15.88,20161018T000839Z
47.666487,-122.098527,18.32,20161018T000939Z
47.666398,-122.098182,20.12,20161018T001038Z
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of data on the map viewer and the ability
to download sounding subsets from a
point store database.

time at sea, then that’s about "
5 billion data points a day.”

Crowdsourced data
log file

- Tim Thornton, TeamSurv Data uploaded via a trusted data
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47.666393,-122.098185,20.30,20161018T001045Z
47.666388,-122.098182,20.42,20161018T001046Z
47.666375,-122.098180,20.79,20161018T001047Z
47.666367,-122.098165,20.60,20161018T001048Z
47.666365,-122.098163,20.48,20161018T0010492
47.666367,-122.098165,20.45,20161018T001050Z
47.666453,-122.098527,19.84,20161018T001152Z
47.666460,-122.098500,20.42,20161018T001252Z
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