Ongoing Projects
* Wave groups and ship motion: Grant-in-aid for
Scientific Research A FY2016-2018
— Tanizawa, Houtani (NMRI); Watanabe

— Stereo imaging at Hiratsuka tower; tank experiment in
NMRI actual sea model basin

— Data assimilation and buoy measurement

* Wave-ice Interaction: MEXT Arcs project FY2015-2019
— Nose, Kodaira, Inoue, Sato (NMRI); Yamaguchi; Chabchoub
— Wave modeling of summer Arctic Sea
— Stereo-imaging of ice and wave

* Waves under typhoon, bomb cyclone, gust: Kakenhi A
FY2016-2020

— Kawamura (Kyushu U.) , Kita

— Atmospheric-Wave coupled simulation under severe wind
condition

— Gustiness at southern ocean (SOFS-6)

Ongoing Projects
* Wave groups and ship motion: Grant-in-aid for Scientific Research A
2016-2018

— Tanizawa, Houtani (NMRI); Fujimoto, Watanabe, Davies; Benetazzo, Daniel

— Stereo imaging at Hiratsuka tower; tank experiment in NMRI actual sea model
basin

— Ship-borne Stereo camera system (related to Arcs)

Stereo Imaging at the Hiratsuka Tower Marine Accident Analysis System
— Different Sea states |7 —Wave field from directional spectrum
—Detection & Classification of wave Data Assimilation: Wave field from stereo image
groups (2D) )\
Detection of wave group
\A

HOSM-wave generation
—reproduce wave group

Ship model test

: Output:
—elastic model Wave group database
—bending, torsion

e T Wave group mechanism
Ship response in wave group




Data assimilation (a4DVAR)  ruimoto 201, Ph.o. utokyo
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Example of a 2D reconstruction,
mimicking assimilation of
stereo image 2D wave field.

Reconstructed state




Tank experiment

Weight balance: radius of gyration

~fﬂ %; Motion capture: RAO

Ongoing Projects

* Wave-ice Interaction: MEXT Arcs project FY2015-2019
— Inoue, Sato (NIPR); Nose, Kodaira, TBD, Yamaguchi; Chabchoub
— Wave modeling of summer Arctic Sea

Dynamics of
waves in ice
covered sea
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Arcs: Arctic Challenge for Sustainability 0155020

* Themel: Predictability study on weather and sea-ice forecasts linked with user engagement
* Theme2: Variations in the ice sheet, glaciers, ocean and environment in the Greenland region

*  Theme3: Atmospheric climate forcers in the Arctic

*  Theme4: Observational research on Arctic Ocean environmental changes

*  Themeb5: Study on Arctic climate predictability

* Themeb6: Response and biodiversity status of the Arctic ecosystems under environmental change
* Theme7: People and Community in the Arctic: Possibility of Sustainable Development

*  Theme8: Arctic Data archive System (ADS)

Arctic Data archive

System (ADS)

Natural Sciences Social and Human Sciences

\

* Government

* Private Sectors

* Indigenous Peoples

* International frameworks
(e.g. WMO)

* Arctic Council-related
Organizations

* Scientists

L. Society

Wave Observation Sep.10 — Nov.2 2016

Arctic sea ice extent (Arctic Data archive System)
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First long-term wave observation by
the Japanese project

Observational data available at ADS
https://ads.nipr.ac.jp/dataset/A20180306-001




SCIENTIFIC REPg}RTS

OFEN Correlated Increase of High Ocean
Waves and Winds in the Ice-Free
3A14H Waters of the Arctic Ocean

Takoji Waseda®, Adrean Webb', Kanstoihi Sato ™, Jun inoue”, Alison Kahout’,
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Trends of the ERA-interim maximum wave & wind in Laptev to Beaufort Sea
There is a clear increasing trend for both wave and wind, rate is largest in October
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The clue: September vs. October
TodaiWW3-ArCS

September: good correlation
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Tank Experiment : elastic plate
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Undergraduate project
Nagashima 2018, UTokyo
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Ongoing Projects

* Waves under typhoon, bomb cyclone, gust: Kakenhi A 2016-2018
— Kawamura (Kyushu U.), Kita

— Atmospheric-Wave coupled simulation under severe wind condition

— Gustiness at southern ocean (SOFS-6)
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Waves under bomb cyclone

Kita et al. 2018 submitted ODYN
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Wave Argo

* Development of wave buoy for global in-situ
measurement, Grant-in-aid for Scientific
Research Challenging Exploratory Research
2017-2018

— Development of Wave Argo

— In-situ wave buoy for severe sea condition (e.g.
deployment from an airplane)




Measuring waves under water with a
neutrally buoyant buoy

Wave measurement Wave measurement

Subsurface during storm

\ Profiling

u
u

Wave mode

¢
Normal operation

P.A.S. Consultants

60°E 120 180°  120W  6OW O
Wave measurement by Argo buoy:
Simultaneous measurement by 1/10 of the Argo buoy




What is PIEREI?

s ;0

o R

p MISSION To accelerate technology commercialization to increase security,

safety, and economic opportunities in Hawaii and the Asia-Pacific region. Its

focus is on renewable energy; natural disaster management; agriculture; and

ocean, educational and dual-use technology. (from PICHTR’s Website)
Tz - - T

PICHTR

Mission of PIEREI in PICHTR

To commercialize Ocean Technology in Hawaii and the Asia-Pacific region.
BRIDGE between and among academia and industries of Japan and Hawaii.
DEVELOP & DEMONSTRATE innovative ocean technologies of the future.
DEPLOY environmentally-friendly technologies in the Pacific Islands.

\x_,; Y 3 _,s* “7
\ KEY PLAYERS

(- ’ Collaboration of the two leading universities of USA and
< UNIVERSITY| Japan in Ocean Science & Technology will accelerate moves

W 5K °F % toward a sustainable future in All Asia-Pacific Islands.

VISION OF PIEREI

Protect the islands, the islands protect our future

---collaboration of Japan and Hawaii in World’s Leading Ocean Technology R&D.
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! UNIVERSITY
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Pacific islands. (After R. V. Cole and G. S.-Dorrance, Pacific Economic Bulletin, vol. 8, no. 2, December 1993)
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E Pacific Islands Global Ocean Observing System

_ Welcame to the new website of the Pacfic Islands Glabal Ocean
Observing System! The new website replaces the old site hosted

(LTI &y sopic Pesse upcate your bookmerk. PI-GROS

PI-GOOS aims to sérve the needs of the Pacific island maring -
COASTAL TMAGERY community. Read more about what PI-GOOS can g0 for you..,
TR " P > ™ 20 St SOPAC
m Marine Observing Programmes

TR 1 o nove comments or susgestons 1 0 how the st couid be
PI-GOOS aims to develop & catalogus of cosstal and ooen ocean observing programmes, both

Intranet Login past and present, aperating in Pacific Island countries, to improve information sharing
Usermame amongst Pacific islond merine profiessionals and the wider merine comemunity.
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Latest Nows
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+ Now PLGOOS Website
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Tsunaml Information

PTWC - Pacific Ocean
Bulloting
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countries
PTWC - Pacilc Ocean
Bulisting
e ——
Bulotn

The APDRC provides web services that host

the Pacific Islands Global Ocean Observing
System (PI-GOOS) and Climate Observing
System (PI-GCOS) web pages

APDRC Data Servers
(UH) for the Pacific Isl.
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B
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Welcome to PI-GCOS

Establishing a robust and sustainable Pacific Island GCOS that meets the long-term clin
‘cbservation needs of the region and the world.
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* Wind Challenger Project: JIP 2018-2020
— QOuchi, Davies, Kita
— Hybrid cargo ship with rigid telescopic sail
— Routing simulation with wind/wave forecasting

— Second stat to construct of the first ship (MOL and Oshima
Shipping)

L ather Moute Fer Wind Challenger, { Ver 0.903-2, \ ol 2010-08-14
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Research: validation of observed wind
Optimum routing algorithm
Commercialization

Bulk Carrier (XXX tons)




“Wind Hunter” the Hydrogen Generator

Dr. K. Ouchi / Univ. of Tokyo
L pp 220.0 m

B ext 40.0 m
D 195 m
d 9.5m
DW 15,200 ton
Sail Area total 25,600 m?
Engine aux. 5,000 kW
Vs (at Abeam Wind 15m/s) 24.0 Kt
Water Turbine 2x83md
Power Output 31,500 kW
H2 Production 168,000 Nm?2/d
MCH Production 247 ton/d

Ship Type Catamaran Fore Bridge

Ouchi 2017

Renewable Energy Projects (Wave)

e Coastal Wave Energy Converter: Ministry of
Environment/MSE 2016-2018

— Nakano (MSE); Sasmal

— Coastal wave modeling to estimate energy
potential, survival condition, extreme values,
Energy Forecast

— Improvement of the mode
* Reflection
* Diffraction




Renewable Energy Projects (Wave)

* Coastal Wave Energy Converter: Ministry of
Environment/MES-Akiken 2016-2018

— Miyajima (Akiken); Nakano (MES); Sasmal, Webb

— Coastal wave modeling to estimate energy potential, survival
condition, extreme values, Forecast
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Unstructured mesh

http://157.82.253.148/OARAI/Oarai forecast.html




Renewable Energy Project (Current)

* Ocean Current Turbine testing: NEDO 2018-
— Kodaira, Takagi, Imamura
— Ocean current turbine test at the Kuchinoshima Island
— Kuroshio current axis prediction and downscaling
— Satellite data analysis
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Hiratsuka-tower related

*  GNSS-R observation of ocean: MEXT 2014-2016 (ended) continued
as collaborative work

— Ichikawa (Kyushu U.), Tamura (PARI)
— Providing sea truth; wave, wind, current
— Stereo imaging (Kaken-hi)
* High-frequency wave observation: Kaken-hi B 2016-2018
— Tamura (PARI) .

M—3 CYGNSSfiZ (&) L#E Eotar ()
(T HR¥HP, NASA HPIZKL%. )




Hiratsuka-tower related
e 2020 Tokyo Olympic

— Wave, current and wind forecast of the Sagami bay

— Sailing race
2008 Beijing (Qingdao) POM modeling and observation
2012 London (Weymouth) FVCOM modeling and ADCP, EM-current meter observation

2011, 2012
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Sagami-bay HF Radar
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Kobayashi 2018
Undergrad. Thesis

Storm Surge: Enoshima

ERIOME (SAILFAST 04 KVEEH)

http://www.sailfast.jp/blog/?p=12399

Enoshima

2017/10/21 09:00 [JST], wind speed [m/s], pressure [hPa], MSM
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Storm surge in the Arctic Ocen

e Asthe open water area emerges, coastal region will be
exposed to direct impact of the waves and currents

e Coastal erosion, storm surge may impact the coastal region
» Affects the economic development of the Arctic coasts

Mackenzie River delta(1999) )

Northwestern

2 C.anaqii

BC sK

Credit: Trevor Lantz, University of Victoria

Others

* Mega-Tsunami Project 2014-2017, Ocean Alliance

— Hibiya, Rheem, Tajima, Niwa, Hirobe, Tatehata

— Tsunami detection by air-borne radar

— High-resolution tsunami modeling and inversion

— Tsunami hazard forecast for early evacuation
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