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Reconstructed main building of International
Coastal Research Center and the Guest House.
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New research boat “Grand Maillet”
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Rebuilt research boat “Yayoi”

The Sanriku coastal region, including Otsuchi Bay, where the
International Coastal Research Center (ICRC) is located, is widely
known for high productivity and biodiversity being fostered by
both cold and warm currents. The Great East Japan Earthquake
in March 2011 caused a massive tsunami that severely damaged
the coastal ecosystem along the Sanriku region. The ICRC will
continue intensive coastal marine scientific research and conduct
continuous observations of coastal ecosystems after the disaster in
2011, aiming to play an important role in international networks of
coastal marine sciences. The ICRC initiated a social contribution/
educational program named “School of marine science and local
hopes in Sanriku” to build close relationships with local communities
in cooperation with the Institute of Social Science of the University of
Tokyo. The research and accommodation buildings were reconstructed
in February 2018, and experimental rearing facilities with an exhibition
room will be established soon.
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Coastal Ecosystem Section
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The coastal ecosystem section investigates mechanisms of formation
and maintenance of the high productivity and biodiversity in coastal seas,
focusing on oceanic and tidal currents, atmospheric and climatological
conditions, and historical environmental changes.
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Coastal Conservation Section
AEERICHIPENOEFLCTEERE MERRICETIMREZTOEHRICE
BRIy NT— V8B U THRENAERELEEIXTLOEEEZBELTVET,
The coastal conservation section aims to provide a framework for
conservation, restoration, and sustainability of coastal ecosystems by
focusing on the life history and behavioral ecology of coastal marine
organisms and dynamics of bioelements in the coastal areas.
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Coastal Ecosystem Restoration Section
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The section “Coastal Ecosystem Restoration” investigates the effects of
the mega-earthquake and massive tsunami events of March 11, 2011,
on coastal ecosystems and organisms, and monitors the secondary
successions of damaged ecosystems.
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Coastal Marine and Social Science Section
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The section promotes ocean research on the Sanriku coast, and clarifies
biological and oceanographic diversity different according to the bays. It
also seeks the importance and roles of the coast from the viewpoints of
cultural and social sciences.
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Regional Linkage Section
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The regional linkage division endeavors to coordinate academic programs of
coastal marine science by establishing a network of scientific collaboration
between domestic and foreign universities, institutes, and organizations.
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Coastal Ecosystem Section
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Coastal areas of Japan have high biodiversity comparable to that
of tropical rain forests. However, partly because of their complexity,
fundamental questions remain regarding the structure and dynamics
of coastal ecosystems. To understand such coastal ecosystems, basic
studies on the ecology of each element and interactions between them
are required. The main goal of the coastal ecosystem division is to
study marine biodiversity in coastal waters and the interactions between
marine organisms and their environments. Special emphasis is currently
placed on: (1) environmental impacts of coastal marine structures upon
marine ecosystems, and (2) historical changes of coastal environments
and ecosystems, through promotion of international collaborative studies.

@Changes of the coastal marine environment in the bays of the
Sanriku Coast: Oceanographic structures, such as the large
Kamaishi breakwater, and the associated changes to coastal bays
are studied based on data analysis of oceanographic observations.

@Coastal Sea Circulation: We investigate the structure and
mechanism of sea circulations in Japanese and northeastern
Asian coastal zones. In addition, we aim to comprehensively
understand the relationship between the sea circulation and the
marine habitat through observations and numerical modeling.

@Biodiversity on the Sanriku Coast: Biodiversity and ecosystem
is poorly investigated and understood in the Sanriku coastal area
though there are many bays of which physical structure is variable
in seasonal and annual scales. We aim to reevaluate and update
our knowledge on the biodiversity in the Sanriku coastal area, and
then to clarify mechanisms of its generation and maintenance.
For this purpose, we perform taxonomic and ecological studies in
collaboration with the marine environmental study.
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Marine environmental monitoring in Otsuchi Bay
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Coastal Conservation Section
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In the 20th century, serious damage to the coastal ecosystem has
occurred and is evident as a rapid decrease in biodiversity and
extensive resource depletion that is exacerbated by pollution and
global climate change. In addition, the large earthquake and tsunami
on March 11, 2011, caused serious disturbance to the Sanriku coastal
ecosystem. Conservation and restoration of coastal ecosystems in
general is a critical issue for societies in the 21st century. The coastal
conservation division focuses on: (1) Life history and behavior of
coastal and diadromous fishes with their taxonomy and population
genetic aspects to understand the evolutionary history of ecological
traits of fishes. (2) behavioral ecology of animals in relation to their
surrounding environments using animal-borne data loggers (Bio-
Logging), (3) the role of dissolved and particulate matter in material
cycling in coastal environments. This division also covers research
plans on conservation and habitat restoration.

@Ecology of coastal and diadromous fishes: Distribution,
migration, growth and reproduction of coastal and diadromous
fishes are studied in relation to environmental factors.
Evolutionary histories of these ecological traits are also
investigated with morphological and molecular phylogenetic
approaches.

@Dynamics of bioelements: Availability of organic and inorganic
resources, which determine environmental productivity
and components of food web, in coastal environments
are investigated through field observation with ship-board
instruments and mooring system and laboratory experiments.
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Sampling of fish larvae by small purse seine from the R/B "Grand Maillet".
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International Coastal Research Center,

Coastal Ecosystem Restoration Section
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The Great East Japan Earthquake and the subsequent massive
tsunami that occurred on March 11, 2011, severely affected the
coastal ecosystems on Joban and Sanriku Coast of northeast Japan.
Understanding the effects of the earthquake and tsunami events
on coastal ecosystems and organisms, and monitoring secondary
successions of damaged ecosystems, are essential scientific
processes for the recovery of the coastal fisheries and for future
fishery and stock management of resource organisms in the area.
The section “Coastal Ecosystem Restoration” was recently
established in International Coastal Research Center on April 2012,
to lead the above important studies in the next 10 years.

Ongoing Research Themes

@Effects of the earthquake and tsunami on coastal ecosystems
and organisms

@Secondary successions of the coastal ecosystems damaged
by the tsunami

@ Community and food-web structures in seaweed beds and
tidal flats

@®Ecologies of benthic organisms, such as mollusks,
crustaceans, and echinoderms

@Behavioral ecologies of fish species in coastal waters
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SCUBA survey to study benthic organisms in the coastal rocky shore ecosystem
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International Coastal Research Center,

Coastal Marine and Social Science Section
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Juvenile chum salmon
in a respirometer.
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People in the Sanriku coastal areas, which were devastatingly
damaged by the Great East Japan Earthquake in 2011, have great
hopes for the sea in various kinds of ways. The bays formed there,
are assumed to have their own scientific characteristics and the
accompanying culture, customs, and industry, but the facts are hardly
known. "Coastal Marine and Social Science Section", established
in the International Coastal Research Center in 2018, promotes
ocean research on the Sanriku Coast covering a total extension
of approximately 600 km, clarifies biological and oceanographic
diversity different according to the bays. The section also seeks the
importance and roles of the coast from the viewpoints of cultural and
social sciences.

Ongoing Research Themes

@Behavioral and physiological ecology of highly migratory
species such as chum salmon, Pacific bluefin tuna, and sea
turtles.

@The difference in biological community structures in seaweed
beds, seagrass beds, or rocky reef shores distributed in bays
on the Sanriku Coast.

@Anthropology of human relations with sea on the Sanriku
coastal areas.

[BEHFLOER in =10,
Facebook, TwitterCIERFE{EH
(“umitokibo” T1R5R)

Logo mark of “ A School for Marine
Sciences and Local Hopes”
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In April 2010, we established the Atmosphere and Ocean Research

Institute (AORI) as a new institute to cover interdisciplinary ocean and

atmospheric sciences. At the same time, we established a new center

for further strengthening the activities of international academic
exchange in these scientific fields. The Center for International

Collaboration is the successor to the Center for International

Cooperation, which had been operating for over 15 years.

The center consists of three divisions: International Scientific

Planning, International Advanced Research, and International

Research Cooperation.

The Center for International Collaboration (CIC) will promote

internationalization of the Atmosphere and Ocean Research Institute,

and will help it continue to be a leading institution that creates ties
with other institutions and is an international center for atmosphere
and ocean research:

1. To plan, promote, and support international activities based on
inter-governmental agreements.

2. To promote and support large joint international research projects.

3. To promote academic exchanges and capacity development with
Asian and other countries.

4. To strengthen the role of the institute as an international center for
research on coastal oceanography.

5. To develop the next generation of researchers by supporting
overseas dispatch of young researchers.

6. To invite non-Japanese visiting professors and actively exchange
students.

7. To expand and strengthen international dissemination of research
results (including using academic journals and academic
databases).

CIC will, in particular, lead national activities related to the UN

Decade of Ocean Science for Sustainable Development (2021-

2030), which was launched at the level of United Nations in 2021.
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International meeting on cooperative research  Participation in an 10C meeting at Paris as
with the Vietnamese Academy of Science and members of the Japanese delegation
Technology at the Atmosphere and Ocean

Research Institute

Atmosphere and Ocean
‘ I ‘ Research Institute
The University of Tokyo
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This group aims to participate in the promotion of international research
projects on atmosphere and ocean sciences. In particular, the members
of the group play important roles in many projects promoted by the
Intergovernmental Oceanographic Commission (I0C) of UNESCO, by
providing professional suggestions in the planning of oceanographic
research and ocean services of the IOC Sub-Commission for the Western
Pacific (WESTPAC) as a member of the WESTPAC Advisory Group. We
are also actively participating in oceanographic data management with the
International Oceanographic Data and Information Exchange Programme
of the I0C (IODE) . Prof. Michida was elected as one of the vice-chairs
of the I0C in 2011, and co-chair of IODE in 2015, respectively, then has
been a member of the Japanese National Committee for the UN Decade
of Ocean Science for Sustainable Development.

From the scientific point of view in the group, we carry out studies on the
coastal environment and its variability particularly in relation to marine
ecosystem dynamics in some coastal waters of Japan by analyzing
physical oceanographic observation data. We also promote technical
studies to improve observations with drifters and shipmounted ADCPs for
investigation of the surface current field in the open ocean. In addition to
the above oceanographic studies, the group contributes to the issues of
ocean policy of Japan, including oceanographic data management policy
that has become one of the important subjects after the enforcement of
"Basic Ocean Acts" in 2007.

@ Oceanographic conditions in Suruga Bay: Oceanographic
conditions controlling the retention mechanism of an important
fisheries resource in Suruga Bay, is studied by analyzing
observational data of surface currents and oceanographic
structure in the bay.

@®Mechanisms of oceanic and atmospheric variability:
Variability of oceanic and atmospheric conditions in the Sanriku
Coast area is investigated by the analysis of long-term records
of oceanographic and meteorological observations at the
International Coastal Research Center.

@ Oceanographic data and information management: Data
management, which is one of the key issues in the policy
making processes for ocean management, is studied based
on the analysis of related
international activities and inter-
agency relationships.

ERFBIC 6T B8
Oceanographic observation in
Suruga Bay, Japan
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International Advanced Research Section

ARFIE, BEMFESRE (ICSV) ARSI ZTHS
(ISSC) »#E & LT, 2018 EICH IS B LI ERRFFHERE TH

3ERRPMT S (1SC) e L TED SN TV B, IRZ Lk
SR 785 S LFuture Earth (FE). E<ICKRBERRAICET
33770 x7k (AIMES. IGAC. ILEAPS. IMBeR. FUTUE
EARTH COASTS. PAGES. SOLAS. SIMSEA) %#izU . t5
SRR EHE (WCRP) DL 7OS 7 b, iBEMERSFE
8% (SCOR) DFEHENTEXITIEIN. DI EFSETZK
SBAERRICEAT AV O ORB EEEFAZEOCE - IRE-
ETICEALT BRMEENZBETTVET,
MEIOWT

BEDFAKDSHBOY IS T, SHELEEEERED
EIZLT BADARETREI EEPIECLENTEE L A5
BT OUEEEREMHSROEBEERE L. ZDIEEE
TOTREFESLUEHRI—RIELTHADANEBEDE K
AIREL IR EER LT ¥, £/, SDGs13, 14X [EEEERZFD
10 BB ERMAMEDHEICHERMLE T,

QOKEEROFHEIREFIAD/LHOBUERA T ERDERES
FASER AEDOH SIS BUCEIL =8I &

QMK REEBEHEENE: 1 x X IHFAEEDFEEF
HOBILICE T =IL—IL{EY)

QA BEBR: S8 xS LFEBHREZICLIFBAE BERE
RETICL DM RBEEH

OEEE¥RZONIERME  EFEMFMAR - T0J 708U
7= D HEE

Island (raised coral reef}
and Mangrave

" Habitatfor
endangered
spedies (manta,

. seaturtle, etc) "

Land/property
development

Industrial

Daily/traditional uses Education research,
conservation activities

| Ecosystem functions
'__L_Foodweh

Transport

The division of international advanced research promotes and
supports activities of the International Science Council (ISC), a non-
governmental scientific organization newly established in 2018 by
merging two organizations, the International Council for Science (ICSU)
and the International Social Science Council, including Future Earth
led by ISC and its core projects for marine science such as AIMES,
IGAC, ILEAPS, IMBer, FUTURE EARTH COASTS, PAGES, SOLAS,
SIMSEA, and Scientific Committee on Oceanic Research (SCOR). The
division also supports national and international scientists participating
in large-scale international research projects in their plans, proposals
and implementation.

Research Objectives

Based on the variety of ecosystems from the sea ices in Hokkaido to
the coral reefs in Okinawa, Japan has been blessed with rich cultural
diversities along the coastal areas. We investigate the interactions
between these marine ecological systems and social systems, and trying
to generalize the findings to the Asia-Pacific and global scales, in order
to contribute to the international discussions for the SDGs 13, 14, and
the UNESCO Decade of Ocean Science for Sustainable Development.

@Policy analysis for sustainable fisheries: management measures
based on the ecological nature of the target species and the
social nature of the fisheries operations.

@Marine Management Plan for the Shiretoko World Heritage:
rule makings to achieve both the conservation and uses of the
marine ecosystems in the UNESCO World Heritage site.

@Integrated marine policy: The integrated analysis of the various
stakeholders’ usages and management measures by the marine-
related governmental ministries/agencies..

@Integration of natural and social sciences:
promotion of the multi-disciplinary integrated marine
researches at the international level.
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The multiple marine uses in the
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recreation, tourism, land
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International Research Cooperation Section
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The University of Tokyo aims to establish a Global Campus with
staff of high levels of knowledge and competency which expands
students’ horizons and proceeds international educational and
research collaboration. With this viewpoint, International Research
Cooperation Section develops marine research networks and supports
AORI collaboration activities with foreign universities, institutions and
international projects. These include to engage MOU on academic
collaboration and exchange with universities in ASIA-PACIFIC and
other regions, to promote next-generation researchers through mutual
exchange of researchers.

Research Objectives

GLOBAL ecosystem dynamics and biogeochemical cycles from
MICROSCOPIC VIEW of PLANKTON

In order to understand the role of plankton on ecosystem dynamics and
global biogeochemical cycles, we investigate the biology and ecology,
synthesis and decomposition of inorganic/organic compounds,
material transport by means of various observational, analytical, and
experimental techniques.

@Elucidating Kuroshio Paradox: Kuroshio region is known as its
high fisheries production in spite of the oligotrophic condition. |
propose this situation as “Kuroshio Paradox” . To elucidate the
paradox, we examine plankton responses to various nutrient
supply events along Kuroshio axis.

@Role of zooplankton in ultraoligotrophic subtropical Pacific:
We examine the role of zooplankton in biogeochemical
cycles in ultraoligtrophic subtropical Pacific by means of high
sensitivity photometric analysis of biogenic elements and
incubation experiments.

@Photosymbiotic foraminifera: Various species of unicellular
zooplankton foraminifera are symbiotic with algae. We investigate
the distribution of foraminifera and photosynthetic physiology of
the algae to understand the role of the photosymbiosis.
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Photosymbiotic
foraminifera
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The Center for Earth Surface System Dynamics (CESD) was
established in 2010 following the merger of Ocean Research Institute
and Center for Climate System Research into the Atmosphere and
Ocean Research Institute. The four divisions of CESD will work to
create a new frontier for studying the dynamics of the earth's surface
system through development of innovative observation and modeling
studies.

CESD was formerly supported by MEXT-sponsored project,
“Construction of a cooperative platform for comprehensive
understanding of earth system variation". Currently, several projects
related to the sophisticated computer simulation of climate change,
direct observation of global changes and continuous monitoring
of marine ecosystems are being conducted. We also encourage
collaborative studies with other institutions in Japan to develop a
common understanding of earth surface systems.
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Understanding the dynamics of the earth surface system
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Center for Earth Surface System Dynamics,

Paleo-environmental Research Section

ARHTIRBEDNTEETECRBIREZHICOVT HIRE
Bre. KR—BEEEKBERETTIV (AOGCM) THBMIROC
PYBEBBEFI . KEEFNAE RIS hEEI LY. &
BRESZTLICDWTDIEBEERDIMEEEDTVET,

WHRELTWIERIE BERHI00AEREFLELT HUE
1RERME T ET, ThODB T, KIRE AR KREE B
HEREEFIRELTWEZER SEF BRI HEETH-
EZEPEREETISREINTVET, 20D, [IEVRT
LOERRE LY FRSEFINSHELICODEELAENSR
THDEEZHNTVET,

ZDEIEBEDARUEL TIREENZ B IIDKE-BE-KRD
TENE AREEEETTIVOKKRETIVEEET N EERRTE
RETNVEREWICAWEESEERVWTE BLZOAHZX
LERSHICTIRIREET VTR EToCWET HIREET
)G EMFRILZ DA EERMEL T IREDTURIREY ENIZE LR
HEDP ZhEBERLDOD RIEDIZATLDIEEREBITET,

EE7O 17 MIBBBHICA D H-TEY, BREDSIES
IR AR/ RIL(IPCC)PH RIEET IV EIMHEE L& T
B2z (PMIP) | HERIEZEETE (PAGES) . i A EFERE
#EHIETE (IODP) X EfE BRI =3t tbETE (IGCP) . B %
MPHREL(SCAR G EICSELTVWET,
REVEXEMAET—~
@ KERIKEH 1IN DBEIRE X H= X LIBHZ

BEIS0AERBDKEAEKE 17L&, KIR-RIEETIVT

BRLU.ZEADILOEBEEDIARET>TVET,
Q@KIIHEE LB ERREHICAHATIMA

KEICREUBTEORIEEEDXAHZ X LI DV HR

BEELT—2EAOGCMEMHASHE THELTVET, /4.

KEARIKEA 1 7V EDBEERIC DWW TIRLTVE T,
OHEKEKEENDREHICEHTIHME

SUES AT LORTOFEBKKRDEENEEBET S0 HIR

BTF—ahoBEDOMBOREDETETV. KK-BET

FILEAV, FEEKRRBAE T O X EFEMICANTOET,
QEENREIAEIRNERFROTIRDOLLE

BRI BT AN X LDOBBOFEFADE D=0

(2 B S AFE eV RELN HBBEEADRIEZAOGCM

THBEL BERECEROERE TR ERELTOET,

HRUREE) S EF DR TA

(a. FKEBREIKERY A7)V DIRAE (LFEROKIREED) b. /B HIEY (RK¥)
CRIRETINTEESNKEIDTIREE d. FiBKR-BFEEER)

Research examples in Paleo-environmental Research Section

(a. changes in Northern Hemisphere ice sheets, b: marine sediments over
the Southern Ocean, c: abrupt climate change simulated by climate model, d:

interaction between ice sheet and ocean around Antarctica).

Understanding past environments is key to projecting future changes.
Thus, we investigate climate and earth surface systems over the past
period, during which time global climates have fluctuated dramatically
with glacial-interglacial cycles and accompanying changes in
atmospheric greenhouse gas levels. Combined observational and
modeling studies are a unique feature of CESD. Various geographic
areas are targeted for collecting samples including South and South
East Asia, Pacific coral reefs, and Antarctica. A state-of-the-art climate
model (MIROC) is used for paleoclimate studies, whereas solid earth
deformation modeling to understand glacio-hydro-isostatic adjustment
(GlA) is employed to quantitatively deduce past ice volume changes.
Studies provide information about the extent of the uniqueness of the
current climate conditions and help understand the climate system from
the past to future. Our group is also involved heavily with international
collaborative programs, such as IPCC, PMIP, PAGES, IODP, IGCP and
SCAR.

Ongoing Research Themes

@Gilacial-Interglacial cycle over the last 1.5 million years
@Millennial time-scale climate variability

@Stability of Antarctic Ice Sheet

@Comparison between climates of past warm periods and

those of present-day and the future
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Ecosystem Research Section

BOEAELEOTHEEERRODEN SIS L. MIBRIE
DEALIZIEELTEAFT IV VIZEFHLTVWE T, AP EF T,
BACHEET U TOBMEERALT BEEEROBERE
BL. BEEMERDOEEEBEBTICEEBIHELTVWET,
BALEYPEr BECHERT3BEEEROEET
TILEICIE B2DBROBEE, X—TOEXOME. EFNV
INTA—EDIRFENDBETT, Ttk BEIEL»SBONBE
SRR EETV L YDBET+— KNy V&8 E LT 7T H—
FET>TVWET,

Q@ADL EL - EFEFENEEICET IR
AARIDZEEETLHRICERICEIHEEPHEL-H
R E - ERBREELRIGEHA ARERORER-ETU
TIZEWERARTVET,

@5 ¥niR (38 - #%) ICHT3HMA
ABEEHER BL2BROBICHERINIFEL2LIT—ILD
BERTROER, WA EEY - FREREEEAS,ICTS
O ETVTEEEU-BRBACHE T -2 FORITEEDT
WET,

O BFEEYERETTI T
BRT-IVOYERREBRTSETIVOBELEHTVE
To REEOER T — 20D, FESEIFEME DR EFTME. 41
HFETNEDEEHIToTVET,

QO BF-NEBITHETIVY
HARDSEEERRICEVERFRGE TCRRBUBETET
o TEBLT SHAEMBERICHES AR-INEROBK-
MBHEXREZDEERNOHELHEATIEEBIELTWL
E

a. =REOEERK - FUHRICT R SN RTIROD 3 RTigiE

b.BfEN—ZEFILE RV 2 Dk - Btk
C.EHICLBY T 0mEBRNEXE
d.BBA% AL /2Underway CTDEAI

emKERMYI2L—Y 3 IlsdEARMEEBRED

KB

f. kT 500 m BFEFINICHIBBEMEMBERF VT

PEDAN

a:3D structure of a front between the Tsugaru Warm Current and

the Oyashio

b: Transport and migration patterns of Pacific saury using an

Indibidual Based Model

c:Schematic diagram of the transport of Jack mackerel by the

Kuroshio
d:Underway CTD observation (R/V Hakuho-maru)

e:Surface and bottom temperature distribution in Otsuchi Bay |,
reproduced in the model when cold water approaches to the |,

coast

f: Snapshot of surface relative vorticity predicted by a 500 m-grid |*™

model

Productivity and diversity of marine ecosystem show dynamic
fluctuation in response to variations in physical environment.
Our research section aims to understand the structure of marine
ecosystem and elucidate the variability in living marine resources
through integration of observation and modeling. Because components
of marine ecosystems interact with each other, modeling requires
investigation of individual phenomena, extraction of key processes,
and validation of model parameters. Therefore, our approach is
based on mutual feedback between observational data and model
simulations.

@Life history and population dynamics of marine fish: Transport,
dispersion, growth and survival processes of various marine
fish are investigated through field surveys, data analysis and
numerical modeling.

@Marine and coastal fronts: Observations, satellite data analyses
and numerical modeling are conducted to unravel physical and
ecological processes of fronts at various scales.

@Coastal circulation modeling: Development of hydrodynamic
models reproducing detailed material circulations at a bay-scale.

@Coast-ocean transition zone modeling: New high resolution
models are developed to examine water and material exchange

processes between coastal and offshore areas.
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Genetic Research Section
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From short time scale of days to long time scale of billions of years, life
has continuously adapted to and evolved depending on the environment.
Our section studies interactions between organisms and the earth
environment, as well as their dynamics in the ocean, by applying
emerging technologies such as bioinformatics, genome evolutionary
analyses, and ecosystem omics.

@Evolutionary Analysis of Genes and Genomes

@Environmental DNA

@Functional analysis of unknown-function genes
Genome sequences serve as both foundations for life activities
and records for evolutionary histories of life. Transcriptomes
fully contain information about the active genes in genomes,
and metagenomes contain information about ecology of
environmental microbes. We analyze these data by adopting
bioinformatic approaches to decipher how life adapts to
environmental changes, what types of interactions between
organisms and the environment produce ecological dynamics,
and how organisms and the earth have interwoven their long
history.
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Phylogenetic tree of life reconstructed using genome information
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Center for Earth Surface System Dynamics,

Atmosphere and Ocean Research Section
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Cloud images simulated by NICAM realistically depicting two tropical cyclones

The goal of this section is to understand the physical/chemical
structure of the atmosphere-ocean system and its change mechanisms
through synergetic observational research and model simulations.

A new type of a global atmospheric model called the Nonhydrostatic
ICosahedral Atmospheric Model (NICAM) is being developed in our
group. NICAM is a global model with a horizontal mesh size of less
than a few kilometers that explicitly resolves convective circulations
associated with deep cumulus clouds that are particularly seen in the
tropics. NICAM should improve representations of cloud-precipitation
systems and achieve less uncertainty in climate simulations by
explicitly calculating deep cumulus clouds. NICAM has a unique mesh
structure, called the icosahedral grid,that extends over the sphere of
the Earth. Using NICAM, we can simulate realistic behavior of cloud
systems, such as tropical cyclones, heavy rainfall in summer seasons,
and cloud-systems in the tropics, over the global domain together with
the intra-seasonal oscillation including the Madden-Julian Oscillations.
We intend to use NICAM by coupling with the ocean model (COCO)
and other process models such as an aerosol-transport model to
further atmosphere and ocean research.

Ongoing Research Themes

@General circulation dynamics and high-resolution atmosphere
and ocean modeling

@Research on cloud-precipitation systems and reduction of
uncertainty of cloud models

@Collaborative research between satellite remote sensing and
numerical modeling

NICAMICEZRENRFITAVIL () EARFITAVIL (F) D
Iab—Y3ar
Simulation of clouds and aerosols (red for coarse and green for fine particles)
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Analytical Center for Environmental Study
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The Analytical Center for Environmental Study (ACES) was launched
in April 2014 for aiming to conduct frontier sciences in Earth system
sciences including biosphere. Single Stage Accelerator Mass
Spectrometry installed at the center is the first and only in Japan that
is capable to conduct high precision and high throughput radiocarbon
analysis with small sample size. The ACES is also able to measure
spatially high-resolution elemental and isotopic distributions in various
scientific samples using Nano-SIMS (microprobe for ultra fine feature
analysis) as well as LA-HR-ICPMS (laser ablation high resolution
inductively plasma mass spectrometry).

122297 %
BUHBEES
Internship for

undergraduate and
graduate students

ACES: Analytical Center for Environmental Study
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Coral boulder casted onshore by past tsunamis revealed by £
AMS radiocarbon dates as well as Uranium series dating. Red
circle is a person as a scale.

Analyzing geological and biological samples provides clues to
understand mechanisms of environmental changes. Such information
contributes to better understand future changes. Hence we are trying
to study climate and earth surface systems for the last 200,000 years
when global climates have been fluctuated dramatically with glacial-
interglacial cycles together with atmospheric greenhouse gasses.
Various fields are targeted for collecting samples including South
and South East Asia, Pacific coral reefs and Antarctica. State-of-
the-art climate model (MIROC) are used for paleoclimate studies,
whereas solid earth deformation modeling to understand glacio-hydro-
isostatic adjustment (GlA) is employed to deduce ice volume changes
quantitatively in the past. Our group is also involving heavily with
international collaborative programs, such as IPCC, IGBP, PAGES,
I0DP and IGCP.

Ongoing Research Themes

@Sea level and Stability of Antarctic Ice Sheet

@Detecting precise timing of past Tsunami events
@Paleoenvironmental reconstruction in the monsoon region

@Geochemical ecology
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Single Stage Accelerator
Mass Spectrometer
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Annual sea surface temperature recorded in coral skeleton as Sr/Ca being
measured by HR-LA-ICPMS.
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