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Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
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Full-time staff by category as of April 1, 2019

Full-time staff

P . %
Yokoh Institute for Researchers 312 312 (33 208 (22%)
Earth Sciences (YES) Engineers 208
Crew 39
Administrative staff 168 39 (4%)
Support staff 214
3 Kochi Institute for
> Core Sample Research Total 941 168 (18%)
\ 214 (23%)
q Researchers Engineers Crew

’ Global Oceanographic Data Center (GODAC) ’ Administrative staff Support staff




Vessels/Manned Submersible .. ...

RN HAKUHOMARU

Multipurpose research vessel
with long-term cruise

R/V YOKOSUKA
. -9 "iﬁw i 3‘?- |

N}(
Support vesseHor
“SHINKAI6500”

RIV MIRAI

gewesselable to perform
observat1on over wide areas

B/VS IMARU

Operatlon from 2013
Multipurpose R/V focusing on
the survey off the coast of Tohoku regio

D/ CHIKYU

. GT56,752t

Mg

| Dr1ll1ng vessel with wod na.
scientific drilling capacrty

R/ KAIREI

Surveys the structure of sub-bottomq

mainly with MCS

R/V KAIMEI

G 5,747t

Multlpurpose research vessel for

wide-area seabed research

R ﬁkal 6500

\

World-class manned submersible




High cruising capablllty -
Equipped with chemical sensors <

W

OTOHIME qu Vr--a_

Working AUV equ1pped w1th ‘ Capable of divin
manipulators . |8 max1mum depth o

ROV:for- heavy duty work e - , ce: nodes(20;480cores - 256 CPU socket(2,560 cores)
“launched-in 2013 .' . Perfo :1.3PFL * Peak Performance:49.152TFLOPS™



Major Areas of Research & Development

To contrlbute to the resolutlon of global issues
such as climate change, ocean acidification,
and plastic pollution, we will lead international
projects to conduct integrated research on
oceans at all depths and on the close
interactions of oceans with the atmosphere
and land masses. We will apply the data
obtained from this research to formulate both
short-term seasonal predictions and mid- to
long-term predictions covering centuries.

2. Understanding material circulation and origin

1. Understanding the current status and
projecting the future of the global change

4. Probing unknown causal relationships
hidden in Earth systems

To identify interrelationships between changes in Earth
systems and human activity, we will develop methodologies for
integrating the vast amounts of data generated by JAMSTEC R&D{ 4
activities, and mathematical analysis methods for efficiently %
processing the resulting integrated data. We will also support the P
resolution of policy issues and development of sustainable i
socioeconomic systems by generating and disseminating Y
information tailored to various needs. We will additionally endeavor
to expand this initiative to encompass other relevant organizations
both in Japan and overseas so as to build a framework for
generating even more advanced and useful information.

5.1. Exploratory and challenging research and

of marine resources to ensure sustainable use technological development for the future

knowledge to accelerate the utility of the ocean.

Our primary goal is to understand the formation processes of marine resources,
including organisms, minerals, and energy resources found in the ocean. In
addition to conducting the research that contributes to the sustainable use of
oceans, we will seek collaborations with other institutions and industries
through providing marine samples and sharing data, technologies, and scientific

Our exploratory and challenging research and '{g 24
development on deep-sea extreme i &
environments, or so to be called the Earth’s last
frontiers, will build a scientific, technological,
and intellectual platform which will lead to
generating diverse knowledge and innovation
to support future Japan as a maritime nation.

ElUCIdating theracttialiconditions of;

garthiguakesiand volcanicac ]/]zy torlead 5.2. Advanced technology brlnglng 1

tordisastermmitigation

Toward understanding and clarifying the actual
conditions of offshore earthquakes and volcanic
activity, we conduct marine researches and
observation around Japan and the western
Pacific region, including the presumed co-
seismic rupture area of the forthcoming
megathrust earthquake along the Nankai
Trough, by using research vessels and various
observation equipment in cooperation with
related institutes and universities. In order to
forecast earthquakes and volcanic activity
based on large-scale, high precision numerical
simulation by use of data and results obtained
from our surveys and observations, we upgrade
methods for analyzing such data.

insights of the Earth and its oceans

Oceans occupy about 70% of the Earth’s
surface, and are a significant source of dynamic
global change. A wide range of important
marine-Earth research targets, including ocean
deeps, tectonic subduction zones (with related
earthquakes and volcanic eruptions),
hydrothermal vents, and the deep sub-seafloor,
are the primary targets of our world-leading
scientific research and development program.
Implementing this, while also supporting
Japan’s ocean policies, we will maintain and
improve our advanced capabilities for
investigation and observation of the world
ocean and seas.



Online data sites: DARWIN & other
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DARWIN: Cruises, Dives and Observation Data
http://www.godac.jamstec.go.jp/darwin/

1}

‘Ship: R/V Mirai




DARWIN: Cruises, Dives and Observation Data
http://www.godac.jamstec.go.jp/darwin/
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DARWIN: Cruises, Dives and Observation Data
http://www.godac.jamstec.go.jp/darwin/

Atmospheric observation

Equipment: Doppler radar

I
|



DARWIN: Cruises, Dives and Observation Data
http://www.godac.jamstec.go.jp/darwin/

Atmospheric observation

Instrument: Radiosonde




DARWIN: Cruises, Dives and Observation Data
http://www.godac.jamstec.go.jp/darwin/
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DARWIN: Cruises, Dives and Observation Data

http://www.godac.jamstec.go.jp/darwin/
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JAMSTEC geosamples

Samples

Rock 24249 13523  'YoKosuka
HQ 09/06 16:08:28
Sediment 1556 954 Kochi Core
Core Center

Data/sample handling policies

JAMSTEC Data Policy (2008~)

JURCAOS-JAMSTEC Cooperative Research
Cruise (2019~)

e ] 4
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Data & sample handling timeline

Cruise Research Metadata & Report Moratorium After
Preparation Cruise Submission (2mo) Period (2 or 5yr) Moratorium

proso entific QU
Contract Report & Scientific ata Publication
& permission summary Pt Mes report info
1P
schedule Onboard

Metadata acquisition

Operational

operation Metadata
plan document report &
Routine acquisition " ERRE S”S‘p”;ﬁry Public services

observation

Services to
data plan

Archive ) : request
Sample Problems & Sample PhyS]Cal PhOtograph]ng’ users
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handling PP submission sample description check

instruction .
Sample On-shore s handling

logistics suppo rt term

Long-term
storage
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JAMSTEC Database for general public

» Cruises & Dives
- 2,090 cruises
- 6,963 dives

» Observation data (total
- CTD : 209 cruises
- XBT : 894 cruises
- Submersible CTD : 2,23E
- ADCP + LADCP : 559 cri

» Marine Geophysics datc
- Bathymetry : 1,087 cruis
» Gravity : 738 cruises

» Magnetics : 881 cruises

D Ar.-ijw I N Data and Sample Research System » Japanese  » Login
S for Whole Cruise Information in JAMSTEC Search

Contact Us

@ Notice Application User Registration @ Data = Basket Lists

Public Information

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

Aggregation Date: 2020-06-23
Bathymetry (MBES) map off .090 J

Quality Level: Processed (DMQ)-Basic  Science Keywords: OCEANS-BATHYMETRY/SEAFLOOR TOPOGRAPHY-
BATHYMETRY, SOLID EARTH-GEOMOROHOLOGY

Cruise ID / Dive No.: KR15-15 Period: - DOI: - 3

5
Bathymetry (MBES) map off )
Quality Level: Processed (DMQO)-Basic  Science Keywords: SOLID EARTH-GEOMOROHOLOGY, OCEANS- 2

BATHYMETRY/SEAFLOOR TOPOGRAPHY-BATHYMETRY
Cruise ID / Dive No.: YK15-16 Period: - DOI: -

Bathymetry (MBES) map off

Quality Level: Processed (DMQ)-Basic  Science Keywords: OCEANS-BATHYMETRY/SEAFLOOR TOPOGRAPHY-
BATHYMETRY, SOLID EARTH-GEOMOROHOLOGY

Cruise ID / Dive No.: KY15-15 Period: - DOI: -

Bathymetry (MBES) map off ' et lan .
Quality Level: Processed (DMO)-Basic  Science Keywords: SOLID EARTH-GEOMOROHOLOGY, OCEANS-
BATHYMETRY/SEAFLOOR TOPOGRAPHY-BATHYMETRY

Cruise ID / Dive No.: YK15-17 Period: - DOI: -

nTp:/WWw.godaac.jamstec.go.



http://www.godac.jamstec.go.jp/darwin/counts/e

Multi-narmgow beam bathymetrxﬂ survey
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Specification

Range: 50 ~ 11000m Range of error:

Software : CARIS directly underneath: WD x 0.2%
Swath width: Max 150deg side: WD x 0.5%

Frequency: 12 KHz




MBES equipped aboard JAMSTEC ve

Courtesy of Nippon Marine Ente

199X

2000

2004

2012

2013 2014~

Present
Natsu- SeaBat Retired in
shima 8160 > 2015
. Classic — SeaBeam Retired in
Kalyo SeaBeam 2112 ) 2015
SeaBeam
Yoksuka | TS-10 = 2112 > EM122
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SeaBeam
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- Qur Goal -

Establish a methodology that can
provide us higher resolution sea
floor bathymetric maps from low
resolution/low quality maps.

Team1:
Sparce Coding

{ Feasibility }
study

@\ |SUPER RESOLUTION FOR GEOGRAPH
S |USING SPARSE CODING & DEEP LEAR

Original data Super resolution image Original data Super resolution image

=

-

- Our Approach -
By applying two different machine
learning techniques, Sparce codi
Deep Learning for the same d
resources, we attempt to c
advantages of each meth

(Hidaka, M. et al., 2020)



Input

low-resolution image (I;g)

SUPER RESOLUTION?
PROVIDE HIGH-RES IMAGE FROM LOW

Output

super-resolution image (Igg)

lll-posed problem, many different approaches have be
(Hidaka, M. et al., 2020)

— Interpolat
- Bilinear
* Bicubic

Dictionary based’

» Sparse codi

Deep LearningBased

* SRCNN
* SRGA

—




M SUPER RESOLUTION BY USING
~a@ | 1- SPARSE CODING

- Sparse coding is the technique which provide an approximate image
by the linear combination of a small number of basis vectors (dictio
By using High-res basis vectors, a low-resolution image becomes
a super-resolved image.

High-res basis vectors
obtained by learning from
topographic maps

< =N PES=-5]
" £ X X X X X >

0.609 0.531 —-0.420 0.387 —0.145 High_res

58 Low-res -
0_|+ 5 s '+ —— + + ......
— X X X
0 0 0

NG Super resolution
~100m grid

(Kuwatani, T. et al., 2019; Hidaka, M. et al., 2020)
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2. DEEP LEARNING FOR SUPER RESO
CONVOLUTIONAL NEURAL NETWORK

Training Phase
LR images

Testing Phase
= » i)

https://engineer.dena.jp/2019/09/cv-papers-19-single-image-super-resolution-1.htm

vHI - Tyrll3
Batch Norm

-

Batch Norm



https://engineer.dena.jp/2019/09/cv-papers-19-single-image-super-resolution-1.html

2. DEEP LEARNING FOR SUPER RESOLU
CONVOLUTIONAL NEURAL NETWORKS (C

ase LOW-res : Bicubic
Origibnal Low- Conve

resolution approach

-1800

-1850

Super-Res : High-res :
Convolutional Neural Qriginal Hig
.. Networks (CNN) (destination
" PSNR & DSIMM :
s Index of the super-

resolution
quality

" We have applied SRC
.o ESPCN, SRGAN for
0 But, still under c

(Kuwatani, T. et al., 201




Mathematical Seafloor Geomorpholo

Activity

» Update and repletion of DARWIN site in the state-of-the-art technology.
» Vessels, fleet and vehicle sounding operation, data QA/QC, new technology of AUV-NEX
Related papers

Matsuoka & Hidaka, in preparation.

Hidaka, M., et al., submitted to 2020, JpGU.

Kuwatani, T., Geoinformatics, in press.

Kuwatani, T., Elements, 2019, https://doi.org/10.2138/gselements.15.4.280

Kuwatani, T., et al., Geoinformatics, 2018, https://doi.org/10.6010/geoinformatics.29.2 49
Future activity

» Keep in contact with key persons in CSB, NIWA, JCG_JHOD_JODC.

» MBES data acquisition system will update and QA/QC will automatically be operation.

vV v v v .Yy

Please contact us at seabed2030@jamstec.go.jp
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