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Towards an integrated understanding

of the Ocean, the Earth and Life
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Message from the President

Towards an integrated understanding of

the Ocean, the Earth and Life
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Towards an integrated understanding of the Ocean, the Earth and Life

Research and development of submarine resources

3.
tuntappedinJ rast itor ; . OMIcE EVETFN0
formed and thei y. AtJAMSTEG; we aimk cof}rltln

_ : . S—

arch

dep

and ¢

ping technigu

lev ing techniguesicontributing to

tinuous cark gy cyc

Sulfide ores rich in metal components harvested
from artificial hydrothermal vents
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Submarine Resources

tbmarine mud Volcanoes
rine 1111.Id_\"01|:<='1r‘|(.1 is formed when
upfromd

ydrate
o drillifig around J

.

Methanogenic archaea collected
from beneath the ocean floor
Methanogenic archaea are thought to
be the main produ i

origin hydrocarbon resoul

Methane hydrate sampling off Joetsu

REY-rich mud expected to be
utilized as a resource

I Minor

JAMSTEC
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Towards an integrated understanding of the Ocean, the Earth and Life

Research and development on marine and global environmental change

Detecting signals of global environmental
change

and elements between t 1 and atmosp
1s, has a major impact not only on short-te
uch ursuing obs

tand thi: s in an integrated way
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Global Environmental Change

ctic l!! :r'! ice region

R
nASTEC
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Towards an integrated understanding of the Ocean, the Earth and Life

Research and development on seismogenic zones

Understanding seismogenic zones, _
and contributing to disaster mitigation,

In recent years, many disasters due to earthquake and tsunami
occurred in various countries across the world including Japan. At
JAMSTEC, vork to clarify the nature of earthquake and tsunami,
making full use of state-of-the-art marine observation technc
and a c imulation and monitoring
rch results to the society for contribut
umulate scientific knowledge a

the impacts of earthquake and tsunami on the marine

contribution to disaster rec

round the plate
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fic Zones

Kaiye Mazenooka
land station

Above: Dense Oceanfloor Network System for Earthquakes and Tsunamis (DONET)
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Towards an integrated understanding of the Ocean, the Earth and Life

Research and development on marine biosciences and engineering

Exploring the unknown extreme biosphere
to solve the mystery of life

> functions, aling their functions and it

yvery of the unique ecology of a deep-sea amphipod
fn)m the Mariana Trench, the deepest ocean area in the
world, and discovery of new cellulose

In order to understand the mechanism giving rise to the diversity of marine organisms, and how the ocean biosphere and

xygen-deficient environment were formed, we perform various studies on this ecosystem of unique marine organisms
their evolutionary processes, and their diverse structures and functions.

From "QUELLE 2013", the around-the-world voyage of the

24



Extreme Biosphere

hermoph
: Id in the Ind

so far S

JAMSTEC
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Towards an integrated understanding of the Ocean, the Earth and Life

Promotion of comprehensive ocean drilling science

Getting to know the Earth from beneath the seabed

plates,
d.To

ry Program (IC
nduct bc
al analysi
pening up new ilities in scientific drilling.
elopment of ultra-deep drilling techniques
important.

@ Understanding the dynamics of crustal activity and the geochemical ¢

® Understanding the evolution of oceanic/continental plates and m:

® Understanding the association among biological activities under the seabed and t

@ Understanding the dramatic events in the history of the Earth from sediment records

@ New understanding of the dynamics inside the Earth from scientific drilling

IODP-CDEX Expeditions
(2007-2014)

() Expedition 337
Deep Coalbed Biosphere
off Shimokita

) Expeditions 343, 343T

Japan Trench Fast Earthquake Drilling
(JFAST)

Stage 1 Expeditions 314, 315, 316

Stage 2 Expeditions 319, 322, 332, 333
Stage 3 Expeditions 326, 338

Stage 4 Expedition 348

Nankai Trough Seismogenic Zone Experiment
(NaTroSEIZE)

- g
! O Expedition 331
: DEEP HOT BIOSPHERE

26



Deep-sea Drilling

Through the drilling in Okinawa hydro-
thermal sea bottom life zone, a huge
sub-seafloor hydrothermal fluid reservoir
was discovered.

JAMSTEC
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Towards an integrated understanding of the Ocean, the Earth and Life

Research and development on advanced synthetic information science

Predicting the Earth's future
by simulations

-cutting pe tive. We targetto d
ic information sci in mari
More to synthesize
hich can be utili
including da

comprehensi

@ Research and developmer
® Designing high performance

® Total integrated research and de

 (thin white lines) on 1st June, 2004, reproduced by NICAM
erate climate change and environmental predictions which are useful
iniques, making use of abservational data and models.
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Information Science

On the webpage of “Estimated State of Global Ocean for Chmate
: ! )", the data set for reprodi

3 at|ona‘i3%mdi open to thepublic, w

BISMaL, “Biological Infor
system for handling infor

¥
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Towards an integrated understanding of the Ocean, the Earth

S an Integrate g e e
Construction of a research and development base for opening up ocean frontiers

Opening up the future by technological
development

up unexplored

tems.

Wave Power

Generator v P} g 3
W N C Communication
\ Buoy ‘
Y
Research Vessel ; ‘ i v Observation

Buoy

ASV k.
Autonomous Profiling | High-Speed Acoustic
System A Communication System
UV

Muitibeam Sonar picnd
-

Synthetic Aperture Sonar
rvation

High-P
Deformati

DONET
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Towards an integrated understanding of the Ocean, the Earth and Life

Research Facilities

‘*—“‘HrﬂlfmmmmmmmunmmmMnswmm?ﬁmbeluwmnmﬁw _
where the water depth is 2,600m if the Riser Drilling systam is used). CHIKYU allows us to dill Hﬂg}n from hull:
down to the mantle where we Enumn-bdngs have nat. reached yet, and into the seismogenic Complement:
 zones. Acting as the principal vessel of the mumm'm Discovery Program (I0DP), the ~ Gross tonnage:
~ main objective of CHIKYUis to facilitate a wide ra of: gwsmummmmwrmm Maximum di

Success of these activities m&@m" sive earthquakes, ~ Length of dril

Manned Research Submersible

SHINKAI 6500
M = T I
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Rese: Remaotely Oper. shiche [ROV)

NATSUSHIMA | = KAIKO

Remately Operate

HYPER-DOLPHIN

Support sel 18 Underwater Vahicle (AUV]

YOKOSUKA URASHIMA

Depth capability:
Length: 10.0 m
Weight in the air: 7.0 tons

Gross tonnage: 4,439 tons
Compl 60 p
Commissioned: 1990

us Underwater Vehicle (AUV)

JINBEI

Length: z 25m
Weightinthe air: ~ 0.85tons 2]

'“'-—I—-"——.__

sl Autonomous Undes Vehicle (AUV)

HAKUHO MARU YUMEIRUKA (S

r=——— e

Ea-\r_trh Simulaor

Yok for Earth Sciences|




Yokohama- Kana;&az 6-0
TEL +81-45-778-3811. FAX +81-45

TEL +81-88-864-6705 FAX +81-88-878-2192

Global Oceanographic Data Center (GODAC)

224-3 Toyohara, Nago-shi,
Okinawa, 905-2172, JAPAN
+81-980-50-0111 FAX +81-980-50-0123

<2 JAMSTEC

et Japan Agency for Marine-Earth Science and Technology
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Earth Simulator
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Japan Agency for Marine-Earth Science and Technolog
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Outline of the Earth Simulator
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WRS/S 0l —#(3. EAERE2ELEOM. Uy IE VIRV FY—I T ANCHFRED IV E1—9 TUIeh A—
I—O2Ea—53. FOMHEEN 10 £/MT 100 BIORTHLEEDNDIELHERSOHRTHD. ELHBENSOEX
ISEREERC Lo TILBHLTLSRENRICRUTLE L. ZCT. B itiEa LS. 2009 F 3 AIC
FUATLSDBFHZ{TL. 3.2 E0EHEELE.L. ER\BAOEOK 3 BHEEICELE L.

CNNSBMHY S L—9EBL, KDBERAOSITD. FDEBICHESIFRRE TR S 2 b— a3V EiliEHFRIC
ERITHREL. 22 VOSHAEOERE, NEORENEENSCERLTLEEVEEITVET,

|
B /\— Bk x 7% Hardware Specifications
CPU #f Configuration of CPU
20%% .
— d Clock 3.2GHz
~7 Vg N |
Peak performance 102.4GF
of each CPU
AEUImEIHE y
Memory bandwidth 256G8/s
PUH
Number of CPU B
K for each node
IR
Peak performance of each 819.2GF
node
AEUER
Shared memory / node S
/—FREEteE 128GB/s
Inter-node transfer speed 64GB/s*2)
/—F8
Total number of 160
processor nodes
AR
Peak performance of system 1317F
AEUER
Main memory 2078
NW kRO — <
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Earth Simulator Research Projects

WIS S 1 U—SFIROBHEAE L [ABHRE]. 'FEREL [BEBRECHDPNTVET,

There are basically three categories of Earth Simulator projects consisting of “Proposed Research Projects”, “Contract
Research Projects” and “JAMSTEC Research Projects’.

N ASRE W BEsE

e e S i
HIUER - BAHERSE. F
¥ oL FHE ICREY 2 ITDRGEEHERR
THRBERBLTVET. REESE | CLET. BRIC DN S EBICHER Y S aL—5 %)
3 BLTLY: Sal—5D
HRABICIOVWTHIOHEOP T

TWET

JAMSTEC Research Projectis

In order to
use of the

ve Japan's science ¢ [ ient are accepted collaboration projects and the
1 public application as Ce g 15, € ution o it jobs in the time
is held every ¥
Information on Climate 3N, sed usage of the
1" and “the Program fo Earth £ ato conducted under
Industrial Use of Earth this

N SFRm

‘roposed Research Projects

W SESE

Contract Research Projects

LRt o]
JAMSTEC Research Projects

R 2 L—-SOMNREES
Earth Simulator Resource Allocation
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Open-type dential-typ:
ERd E 2EDRR BBy
Call for research proposals (for Japanese corporation. only) Once or twice a year Any time
RREROE iy BN
Handling of results Open Confidential
TR RO HHE
Attribution of results s Users
FS A 7L B2 Em Bmx3 58
Trial period Maximum of 2 years Maximum of 3 months
FoATILRER MBRRDRATES 100 /—FF5
Amount of trial computer sources Allocated within the supporied program 100 Node-hour
/= FRMS=DDBE* FRE S

Unit cost per Node-hour™

See the table below

¥4110

RN SR A
Unit cast for Open-type™

ARABEY nigE /—FRMSEDO8RE
Year of usage Charge ratio Unit cost per Node-hour
1#8 A a1
Ist year 10% ¥ 411
2%8
B dear 20% ¥ 822
JEH Ane 199
3id year 30% ¥ 1,238
44EH no .
it vear 40% ¥ 1644
SRELIS 50% ¥ 2.065

Sth year and later
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The Earth Simulator started to operate in March, 2002 as “the fastest supercomputer in the world that was
able to take on solving problems facing humankind.” such as the climate change including global warming, the
earthquakes and changes in the earth’ s interior, and so on.

In the climate change, in particular, the Earth Simulator has been widely used for developing the high-

resolution global warming prediction model and experiments in the projects of the Ministry of Education,
Culture, Sports, Science and Technology - the “Project for Sustainable Coexistence of Humanity, Nature and
the Earth” and the subsequent “Innovative Program of Climate Change Projection for 21st Century” - and
significantly contributed to the 4th IPCC report. Moreover, the utilization of its high computing performance
has spread to cutting-edge industrial projects including material development, transport machine improvement
and device and drug development etc. As a result, the outcome of the Earth Simulator has reached to a level
beyond conventional simulation research.

“ According to the Linpack benchmark test, the Earth Simulator has been the world's fastest computer for
two and a half years since it started operation. Under the situation where the performance of supercomputers
has been rapidly advancing as is said that their performance are improved a hundred times faster every ten
years, the Earth Simulator has continued fully operating to respond to the massive processing requests of
users, To improve its performance, we upgraded the simulator to a new system in March, 2009 and succeeded

in improving computing performance by 3.2 times and reducing electric power consumption by
‘approximately 30 percent.

We would like to continue utilizing the Earth Simulator to develop simulation technologies for more reliable
and practical prediction as a global pioneer, support realization of the safe societies and contribute to the
continuous fulfillment of human welfare.

VAFLEZE System Concept

ERHRAIN
External organization

JAMSTEC-LAN
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® HRI=2L—SOTFIA - BELAHITHELT
EXSSBTOANAGHEELTEDET. CHRESEADARSHALSDELEEZL.
E-mail; es_apply@jamstec.go.ip
We are pleased to make The Earth Simulator available for not only scientific, but also industrial use, Please contact the following address
if you are interested.
E-mail: es_apply@jamstec.go.jp

® BHLEbE
IR ZaL—FICHETICHME. FTRABMULESHEEEL.
E-mail: esc-contact@jamstec.go.jp
If you have any questions, please contact us at the following address.
E-mail: esc-contact@jamstec.go.jp

® B2 BHRICOVTR. SEfENEREOR—LN—Y0 [BEVEDE] £D. BEUSDEUEEV, 8. HRHRMR
HEHBHETIZ. BRI —FICLDARARPHRELROEHERTRLCSEDET .
JAMSTEC ihi— L= httpy//www.jamstec.go.jp/j/index.html

If you are interested in a tour, a media interview or filming, please click on “Contact Us™ on the JAMSTEC webpage. In addition, original
research resulis and documents of the ES development period are displayed at the Earth Science Museum of Yokohama Institute for
Earth Sciences,

JAMSTEC Webpage : http://www.jamstec.go.jp/e/index.htmi

HEHOR

JRIRER WZER E5105
HERTRE AR #5135
Nearest Train stations:

Shin-Sugita Station of the JR Negishi Line
{10min on foot)

Sugita Station of the Keikyu Line
{13min on foot)

T236-0001 #:F)||RiERMEREMMEI3173-25
RSN WA
http:/fwww.jamstec.go.jp/es/

Japan Agency for Marine-Earth Science and Technology (JAMSTEC) - | EIHTECEA SRS R
3173-25 Showa-machi, Kanazawa-ku, Yokohama, Kanagawa. Japan Agency for Marine-Earth
236-0001 Japan Science and Technology
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