JAMSTEC Ocean Mapping Activities
and Data Contribution

http://www.jamstec.go.jp/msg/e/
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Advancing Our Understandings
for the Earth:

- Recent activities

- Deep learning approaches
- Data contribution

- Collaboration
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Multipurpose research vessel l-areesvessel able to perform
with long-term cruise observation over wide areas
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Support Vess,eL_fo'r‘ m Operatlon from 2013
Multipurpose R/V focusing on
“SHINKAI6500 the survey off the coast of Tohoku regif

R/V KAIMEI peep submergence. Shinkai6500
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World-class manned submersible

JAUSTECS I

Drilling vessel with world-class smentuﬂc drilli
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I\/Iulti—p?lfrpose réSearCh vessel for
wide-area seabed research




Unmanned Underwater Vehicles/Supercomputers
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High cruising capability S

High-performance nmi@tiéh control N
Equipped with chemical sensors &

advanced acoustic observator

Large AUV.capable of long-distance dive
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“Operatlon W|th hlgh sen5|t|V|ty '
camera and manipulators

Capable of divingtp to a
maximum depth of 7,000 m

Working AUV equipped with
mamulators

- 5120Processor nodes(2080cores) |- 256 CPU socket(2, 560 cores)
- Peak Performance:1.3PFLOPS * Peak Performance:49.152TFLOPS ©JAMSTEC

ROV fo¥ Héavy—duty work
launched in 2013




Arctic Research Vessel

Vessel Profile

Length 1 E 8 m Beam E 3 m
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Ice-breaking capacity

capable of continuously 9 9
breaking 1.2 m of flat, one-year ice at Accommodation

a speed of 3.0 knots
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Gross
tonnage

Completion
(planned)

13000+
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Ultra-deepwater exploration e S—

Side-scan sonar

The seafloor images transmitting
sound waves by the AUV

Sub-bottom profiler

AUV transmits sound waves to the
seafloor / below the seafloor
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Near future realized through Marine Robotics

Accelerating

efficiency and

automation of
eero-y oceanographic

observations

The recent AUVs
allow long-term
P and continuous
BHEO-YAF-SES surveys and
sampling, but
oo ' they still require
‘ _— i a human
e (7 occupied
research vessel
and mother ship.

“Unmanned

((_ observ%tion

nzRRLICss \,\—' AUV B OBENG SyStem_ IS our
d’ ot goal! without the
- need for crewed

‘ ship support.
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0.8m Umbilical
| Cable KpIS54A 5~
g / Wave propulsion mechanism
m Glider :
Nl Sail Drone
KH:55 kg
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Structure of Wave Glider

PHANTOM 4 PRO




https://www.liquid-robotics.com/wave-glider/how-it-works/
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Powerful Computing Environment"
Multiple Configurable Sensor Modules
Real-Time Communications

Solar Modules & Battery Packs




HSH Prince Albert Il of Monaco Announces a Quarter of the Ocean Now Mapped
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Monaco, 2 May 2023 — An additional 5.4 million square kilometres of new data — equating to an area twice
the size of Argentina — has been added to the definitive map of the world’s ocean floor, with 24.9 per cent of

the seabed now mapped.

The global effort behind mapping the world’s entire ocean floor before the end of the decade is being
spearheaded by Seabed 2030 — a collaborative project between The Nippon Foundation and the General
Bathymetric Chart of the Oceans (GEBCO), itself a joint programme of the IHO and the Intergovernmental
Oceanographic Commission (I0C) of UNESCO.



Coverage of seafloor surveying is
still only 24.9% |
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GEBCO results measured against present day
requirements:

1903-2017: From 0% to 6% minimum acceptable data coverage

2017-2021: From 6% to 21% minimum acceptable data coverage
2021-2023: From 21% to 24.9% |

2005: 100% 10m DEM coverage of all landmass
2021: 100% detailed topography coverage of Moon, Venus and Mars



Update since last June 2022

Action ltem Activity

International Affaire Oct 2022 GEBCO MapTheGap
Jan 2023 Seabed?2030 OneOceanSummit
Jan 2023 CSBWG13
Feb 2023 TSCOM
June 2023 GEBCO_grid2023
Domestic networking July 15 2021 ~ Email contact / online meeting
May 27 2022 ~ Joint bathymetry research MOU signed
April 1 2023 ~
Under planning to Next Within this year Database construction
DARWIN system
Publications March 2021 Hidaka et al., Deep learning approaches, Geoinformatics, 32, 1,
Related papers 2021.*  (* Best paper award in 2022)
April 2022 Yutani et al., Super-resolution and feature extraction, Sensors,
22,9, 2022.
June 2022 Kasaya et al., Mobile GIS DB, Geoinformatics, 33, 2, 2022.
Asada & Kido, Underwater Acoustic positioning,
Dec 2022 Geoinformatics, 33, 2, 2022.

Kaneko and Kasaya, Water column data analysis,
Geoinformatics, 33, 4, 2022.



e Cruises & Dives

« 2,431 cruises
« 7,857 dives

« Observation data (totally 99,644)

« CTD : 239 cruises

« XBT : 1,039 cruises

« Submersible CTD : 2,760 cruises
« ADCP + LADCP : 779 cruises

« Marine Geophysics data

« Bathymetry : 1,295 cruises
« Gravity : 914 cruises
« Magnetics : 1,136 cruises

https://www.godac.jamstec.go.jp/darwin
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Public Information | DARWIN
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* Whole Cruise Information in JAMSTEC

JAMSTEC Data Contribution for general public
as of 13 March 2023

» Japanese »Logn
Search

DAISIN: provides the following information and data. Clicking on a link of summary value in the table will display the search results.

Cruise Data

¥ Cruise Data

Ship Name
NATSUSHIMA
KAIYO
YOKOSUKA
MIRAI
KAIREI
CHIKYU
KAIMEI
SHINSEI MARU

HAKUHO MARU

¥ Dive Data

Submersible Name
KAIKO
SHINKAI 2000
DOLPHIN-3K
SHINKAI 6500

Aggregation Date: 2022-

Number of Cruises [cruises] Ya
610

389

475

248

437

31

76

91

36

Number of Dives [dives] Ya
739
1,347
532

1,541
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http://www.godac.jamstec.go.jp/darwin/counts/e
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~_Seabed 2030 Project management team

Activity

 Update JAMSTEC bathymetry data provided to manually,

« Vessels, fleet and vehicle sounding operation, data QAQC,
new technology of AUVs, marine robotics.

Related papers now preparation / in planning

« Matsuoka and Murakami, Applied deep learning

« Kuwatani, Data-driven analysis, in preparation

« Kikawa, AGU 2023

Future activity

« Keep in contact with key persons in NIWA, FISHINC, CSBWG, and JCG

e Cruise MBES data updated and QAQC automatically operation

Please contact us at seabed2030@jamstec.go.jp
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