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Key Questions for the External Evaluation Committee of AORI in 2013
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MOBMISANZX L E, HIKDFTRAENSIRTECEDETNSDEALCEHD RSIYZHREPN L. A
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RE. AFRFRELERIC, XERIZENS., FIZCBFTDIHEFA - HEAAFKNUSEIEDO T TAKIE
FRFRDRBEZRZ T, EENSOEEHBEFAZ—BRESEDILLEEBIC, HEDSFZ—9RZ
FIE I DO ICHERREBZBATR Y- (CHEL. 3 AR, | ARESEER,. 3 E>5 -0
HHRINDUBZIT O 2,

2011 £F 3 BICERZFZRICMITRIFHME (CHDBK(CKID . EFEXRE (CHDEROFEFART
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D 3 EED =ML . HEAT [7E] &/NEoAE 3 £E2EIHL T HEFMAMFRZBRLTVS,
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= 1-1. A%
B <5#EEM%R (AORI)

1958. 1 | BRBEFFSEAFKEZENEETELIRESTRA
BiCoWTHERMSEICRE
The Oceanographic Society of Japan and the Society
of Fisheries Sciences jointly proposed establishment
of the Ocean Research Institute.

4 § BRENESB SV THRAERBETAZZILEER
Resclution on establishment of the Ocean Research
Institute adopted by the Science Council of Japan.

8 | #HERMFESHUIFRICEOE, UHEICHET
BIEFBUTHIE, HFRMTEELILBAEIC
BH, LEH I B AFHRAtGEs s TRER
FEEEFRS
The Minister of the Science and Technology Agency
recommended to the Minister of Education and Culture
that the new Ocean Research Institute be established
in the Ministry of Education and Culture. The Ministry
of Education and Culture formulated detailed plans for
establishing the Ocean Research Institute.

1962. 4 | BEMER. ERAFICHE. BEMENM. BEHER
HBPY. ERRAR. B
ORI, the University of Tokyo, established. Ocean
Circulation and Marine Geology groups established,
and plans for research vessels formulated.

1963.

F=y

B EEREHEM. 7727 MPRE
Fish Population Dynamics and Marine Planktology
groups established.

=]

N AEmRELET
Original R/V Tansei Maru commissioned.

1964.

F=y

B EEEBEEEM. BEEDERRPMRE
Marine Inorganic Chemistry and Physiology groups
established.

1965. 4 N BEMEAEM. EEEMEMIERE
Submarine Geophysics and Biology of Fisheries
Resources groups established.

1966. 4 | BERERLSM. BEREHSPIRE
Dynamic Marine Meteorology and Marine
Microbiology groups established.

1967. 3 | ARMERAET

Original R/V Hakuho Maru commissioned.

6 N EEELFEMEE
Marine Biochemistry group established.

1968.

F=y

B RERESMERE
Behavior, Ecology, and Observations Systems group
established.

1970. 4 N EEEimiEsemri s
Benthos group established.

1972. 5 | EEREEMRE
Fisheries Environmental Oceanography group
established.

1973. 4 0 cteEEmEtL 57— B8
Otsuchi Marine Research Center established.

1975.

F=y

I CEEESRERMRE

Ocean Floor Geotectonics group established.

1982.10 W AT (469t 1995 FRIRLTHIC L1606t BT
Replacement R/V Tansei Maru commissioned.

(DSR2 LAEE>%— (CCSR) NEEM%ER (ORD) ]

1988. 4 | BRZEMRESHAAEZARICLVI L RRITERED
ST A LA
Cooperative research with Indonesia initiated through
the Core University Program of the Japan Society for
the Promotion of Science.

1989. 3 | Al FEEBESERBIC[RE AT LABRFRIOEM] »°
Sfchhi
The Geodesy Council stated a need for planning a
research organization focused on the climate system.

5 B sRAfA (39911 BT

Replacement R/V Hakuho Maru commissioned.

70 E R EsRBC[H7OIILARICLESARE
(PTTAFEREERLELARBRETHOMN

) 1 FERY Efahk
“Studies on variations of global environment with a
central target in Asian Pacific Regions” was proposed
as a priority research project in the “New Program” by

the Science Council.

1990. 6 N BEATEDNFUPIRE
Molecular Marine Biology group established.

12 B H7077 AR EARBELHETIADIC.H
AAFILZEXRFARRELTSEI AT LR
A—hHEEINAI LT
For the further growth of the priority research project
in the “New Program” proposed by the Science
Council, the establishment of the Center for Climate
System Research (CCSR) at the University of Tokyo
was finalized as an institute for national collaboration.

1991. 4 § FRAFBEERI-SEATLRE 2R BT
HiRE
The Center's preparation office opened in the Faculty
of Science at the University of Tokyo.

I HRAESRVATLAR 22— 555 O RHM

EdoTHREZh, ERAFEFNTSETRE. HER
10 (2001£3831H:2)
CCSR, comprised of 5 research sections, was esta-
blished. The facilities of the center were set up in
the Faculty of Science’s Seventh Building at the
University of Tokyo (Active until March 31, 2001).

10 B FEFAESM (Fo—r VRS £#BRE (1996 F90:E)
The Endowed Research Division (Global Climatology)
was established (Active until September 1996).

1992. 2 § REVAFTLAR 2R (B ITHR631m2) #B
FEXEIZ4-6-1ICH. B
The Center moved to the new building (First con-
struction: 631 m?) in the Komaba Campus of the
University of Tokyo (Komaba, Meguro-ku, Tokyo).

1993. 3 [l S AT LFR 2SR EE TR 302m2 FEr
The building at the center was expanded (Second
construction: 302 m2).

1994. 6 I EEHFERLRFE L 4—RE
Center for International Cooperation established.

1997. 4 0 BFREM (FO—ILSETEHS) #5%E (2000F
3Riz)
The Endowed Research Division (Global Climate Varia-
bility) was established (Active until March 2000).

1999. 3 § AEHEN THI
External Evaluation was performed.
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2000.

2001.

2003.

2004.

3 N FHAAESBPIERT

The Endowed Research Division was closed.

4 B 16HBPIE6EPI6A Fititl. BEREMRR 2 HE

ORI internally reconstituted into six research depart-
ments and three research centers, including the newly-
established Center for Environmental Research.

4 | SEVATLRE LS 7 (FB21tL) #. 6 RS EH %

HoTHE. FER10F (201153A31H:2)

The Center for Climate System Research (2nd gene-
ration) was established with 6 research sections
(Active until March 2011).

4 N R B RMFHER - EEREY T —XRE

Graduate School of Frontier Sciences, Sub-division
of Marine Environmental Studies established.

4 | AEERR v -t ERAEBENR L -1

&,
Otsuchi Marine Research Center reorganized and
renamed the International Coastal Research Center.

4 B B AFEMEI LY, B AFEARRAFOEE L

LE—OUEDELTRBE VAT LR -t B hiz
Upon the reorganization of The University of Tokyo
as a National University Corporation, CCSR was re-
established as one of the Shared Facilities (Open to
all scholars in Japan).

4 | ERAFOEIAFEMECHO. RRAFBERR

PROD#B#GE. HE T 58 %ot

fﬁggiﬂﬂ%t‘/ A—kEmMBEIATLAREL 2
[

MAEM A TARCBRAHYF TR ENBFTRFETRE
Big~ugT

The University of Tokyo transformed into a National
University Corporation incorporated as The University
of Tokyo; Ocean Research Institute restructured
accordingly.

Center for Environmental Research reorganized and
renamed the Center for Advanced Marine Research.
R/V Tansei Maru and R/V Hakuho Maru operations
transferred to the Japan Agency for Marine-Earth
Science and Technology (JAMSTEC).

2005. 3 W ¥ v AR ETTEM (FERAMAOES1-5)~BE&

The Center mowved to the General Research Building in
the Kashiwa Campus (Kashiwanoha, Kashiwa, Chiba).

2006. 4 W sEEAEHEHREHOMBGSACECERREFE

WERE. FOTIC3NEARBEELICOMRBARH
DEHAEBFREFI-AEHAICRE

Graduate School of Frontier Sciences was re-
constituted to establish Department of Natural En-
vironmental Studies in which Course of Marine
Ernvironmental Studies, including three core programs
and three cooperative programs, started.

I MR ERE S F<ENBEREF>HRE

Marine Research Linkage group <Biosphere Envir-
onment> established.

2009. 3 B BT T AEENEH BE

Ocean Alliance Linkage established.

2010. 3 B EHEELATLRR 2 —BELE

Center for Advanced Marine Research was abolished.

PRl ]

MNakano Campus was closed.
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4 | ¥ v/ SRUBE

ORI moved to a new building in Kashiwa Campus.

I SR ATLHAR L 4—EDESICHVEROXES

il

ORI made major reorganizations along with
integration with CCSR.

N 6SMzEEb BRI AT LRER (35M) LA@EEH

A7 LIRS (35 (CHEE

Six research departments were rearranged into two
research divisions, the Division of Ocean-Earth
System Science (including three departments) and
the Division of Marine Life Science.

§ s EERERARt 4 tEREERE b4 —

(—ci#l

Center for International Cooperation was reorganized
and renamed as the Center for International
Collaboration.

| RAFRELCEE B LR HERR 2SELERFIR

HEAREREE - HERELEt -2 2RE
Office for Cruise Coordination and Cooperative
Research Facilities was reorganized and the Center
for Cooperative Research Promotion and Center for
Cruise Coordination were established.

4 | BEREFRESBE L ATLRAR 2 HESL. XS

EEMRAR A RE

HEEEEETEHHA Rt F—EH I EEL. SHER.
1R R EE AR, 3t 72— OEH TiEERE

ORI and CCSR were integrated, and the Atmosphere
and Ocean Research Institute (AORI) began
operation with a structure of three Research divisions,
one Department of Collaborative Research, and two
Research Centers including the newly-established
Center for Earth Surface System Dynamics.

0 #FEFIA - £FRF R AL LT

AORI| was authorized as a “Joint Usage/Research
Center” .

2011. 3 @ EARAREICLY). ARAREERAR L 2— DR

ICHXEHEE

The Great East Japan Earthquake gave a serious
damage to the facilities of the International Coastal
Research Center.

2012. 4 | ERGEBERRE 2 ENERRELF BE

International Coastal Research Center, Coastal
Ecosystem Restoration Section established.

2013. 1 W FARMKEL BE

R/V Tansei Maru retired.
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3) A%

2010 F(CRUBFIAFTFAINERIZ SN TR DOAFRENAFEZRR )R Z TRIR T . FRIHIATRE L
25-28 (BFTRFEARNRD . E2ARBTHRAMEE(CH D, SHEPEENHIAFTREDK 70%Z 55H TS,

x 12, AFREE (AMFEZKRL)

—— " RHAS
XPEER | REFRR —omaw T Fme | 2npiA | ANUE | ZoBRDE| R
2010 614, 080 222,800 422,820 76, 980 1,443,750 40,510 11, 660 2,832,600
2011 716, 000 125,010 495, 640 41,680 783, 710 62,630 509, 590 2,134,260
2012 725,940 118, 750 607, 020 28,550 617,890 8,800 451,790 2,558, 740
50 (FA)

2. WEED

AR EBEFS LUOKURICE T DM BRATR ZHET D& B0, BRFTBIMD T« —)L FEVA - RERHY
REECEBEET U S I OBEHNIEE(ICKD. KR - 8% - ERIEZRE LI LLWAKUBFERIZD
BlpkzBiE LT3,

1) THREE

2013 & 9 AIRTE. TEEPDHE 69 AICDWNT., BARFREET —FZHAL. ZBBEDIBHRSEL. 2007
FLPF 2013 £ 8 AXTICARSINEHEETICHIEZEH UL (R2-1). BE—AHDERC 43
WEFEERLELUTATRLUTWND, £z, h-index DFHYEL 13 THD, XS, FIRFIEDEE (TR,
EBOEANDRZSHB(ETNTNHREZS /I 218 R, 2007 ELIEDRIEL: 83 IR, #5|FHEL: 9641
4. h-index: 42 TD (EAAFREESR).

x2-1. BBFY/tRlEL 2> —RIDIRERER. #5| ALK, h-index

ERPY/ SIS/ 25— N FIGRIER(L) | PSSR (2007-)|Fa5| AEER |Figh-index|h-index&EE
SURETUV S EBM 5 69 36 1,278 15 7-24
SUREENIR KA TR 4 84 57 1,374 20 13-26
B SERRY 7 34 14 401 10 5-21
B LR ERPY 8 81 33 1,669 19 4-33
B ERIE 7 53 27 820 14 7-20
B ERERBIREDRPY 7 46 18 728 12 4-24
BEE SRS 7 75 27 1,361 18 5-37
B E IR 5 51 14 490 11 6-20
RS 2 44 19 419 11 6-20
EgnEEEMRtE5— 8 44 23 605 12 2-19
EiEE AR 5— 3 79 29 1,222 15 5-25
hikREBEZLZHA L 5— 6 108 46 2,696 20 4-42
2F/E/N T2 PRE 10 4 170 13* 2-42
BEAH 69
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AFThtER & U CERBFRERIE & ORFMARS KUOEREREAFTR 2 BE - EfL TS, 2011 F3 A 11
HOHIE &K (C K Dinfiae SO I /N TOMFES (FIRRAIIRE 2= (T2 2013 6 10 BRFTICIEEH
BTN TEIRL. AFARD 3 BEEID =8B L THFEEIZBRL TS,

EFESEAFR T Y — T ERNGEAFRORRSD [C L DBFOURICE T HMTEE). EIREY
HTERESND BAROEBFERF - ASRZ(CREADSMENIRERRCIRAFEIEZHEE - STEL TS,
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ASUBFAFRAICIE. RUBFRIF(CREIIHEFA - HEAFRNRE LT, ZEORREDZHIC,
FHAAFABERL - ABRZAVWCHAFTRMBZIRM T D EH(C, MK EEFRAER] (CH D ERQFE
EFAR TS Y — (CHAFRENHEL THFEB ZITORMARERIE. 2AERICLD 1 ~ 2 BEHDIN
(FLEBHD ANRC L DHEROHEFBARERZEML TVD. Fo. FISOBEAFZEIIL-TD
HFRE EFMROBEMENI LT, EEUTAREHBHEZRAVTRIES AT ACHDNDBARZITSHE
FAREBREL TS, =5(C2011 FEMNS(E. KRUBFRIF (CEDDERENATRE SUMEKRERE
DFENIRFEDRIC(C DN DEHLN - FEROARZERE T DLHDONFEHEIRFTEE TH D FIE
HEIAFRZERL TS,

CNSHEFA - HEAREIRNTAEZRAELTHED. AEEBEPH UIAH (CHEILRERF(EAK
BERRPIO T ITYA MIAHULTWSD. NEZITOEE. FMARMOEMETE (. AFRMILEFIA
BEZESR0OE L(SRITOSNTCHAFTMEMSIE TOER. AZESTOERZRET. AHERICHSN
TRESND. TNLSOHEFIA - HEARORES (L. HEWAREEZESDOE EICHITSNZEL
HEARER - JURET Y JRRER - FEREEHARS S TCOEERE. AEERTOERZR T, AP
R C ORESND. CNSOEEEVEIREINT, FHBULOFHEENSEBRETND.

2010 FEDARKBFAFRFADRILICHHOE T, HEFA - HEAFHR E U TOES ZHERICEELT
HEET DI FIROE IS it LI HEMAXEMRFREE T > 5 — 2 Uiz, IR T
HEFBAHERAFTHEE LS Y-S XOHEFIA - HRAFKOMEIC DV TCEEEH T D,

1) #EAFIARXAHAEHERE> Y —
1-1) HARAERETE> 5 —

ARMERFREEZESFORE (CE DV TEMATRAMOATMBEZRET D, FMIAR
nDABIAHEIFI BB T HEE T DT (C. FRMBOBI D= SR ZI1TD.

1-2) BURITATTHEES
FirhAzeAn (CHRin U CHBEAIEESROER S LUEWR MES R &, fUBstEOR% (C DTz &R
ZEAHIZEE U TITD, BELCHNTIE, HiBt#iH KRUERIESRORTEIRDHIR DR
WMRIREZITD,

1-3) PE_EIATTHEES

P _FHEEEREER DS - BIEAIEY I D, FIRADI—H — (I3 DRI, KREREDR
MIEEEIBHIT D, FHUWEMOEA MR BIES. HEFA - HEHRTZEUICHTT7D
4 EFTDmELEICERYT D,

1-4) JAFEAFIEER
EFEKIEH] (CHDEAFRBEMAR LI —(CHVT. FIRSDI—H —(CxT DAE - AR

DXIBZEITD, 2011 F£3 A 11 HOEHAKREXL THREZZ(T/2& (L. EEROEIHICRNDTDE
H(Z, EIHUZ AR ZFA UEERFA - HERAFROSZIEZITD TUL\B,
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2) EEREFA
2-1) RsUBFMAFRN (iatthX) HEFIA

FRINDIRFEE D ARFR (1T U CHTUEEI 1T DIRIAREDFIE. BLUZAEICLD 1~2 HEIDHZ
ES ORI ARC K ZIHEBOHEBFBERRESDHENHD D (K 3-1). FIRESNZIEATKE(C
DUTI(E, ATERREC & (CIESHE R RS, ME(CIGU THIEL > Y —DE FARHEER (CLD3XER
TOTWB,

& 3-1. HEFBAFUEEMAR (EthX)

FE &Et
2010 | 2011 2012 |2010-2012
MRESHHK 13 15 10 38
HRESSMAK 1210 1346 833 3389
SRR EFIEF AER 39 48 56 143

2-2) EaFEBFATRTE Y — (KEEtX) HEFIA

FRASNOMAFTRE D BB EFAIR TS Y — (OHEL THFUERIZIT DIRAREDHE. B IULER
D ANBIC L DHEFIRAREZDOHENHD (T 3-2). FIRSNIZIRAFRE(CDNTI(E, HAFRE
ZECHEHERETRD. BEICIGU THEEL > Y —DRFEMEHEER (CLDZIBEZITOTND, 2011
F3 A 11 HORAARKEL(CH SRR (C KD TEEMEAIRRIAMEE TR T, AEMRE TR TR
LTzht. =D®MERDEIRICEE . 2013 F 10 AXRICE 374 ] ZEVINTOREEMMEEIRL. HE
FIRAF Ot EFEE(CEIT THREE I LTS,

& 3-2. HEFABAFTEERRT (KEEHEX)

FE =1
2010 2011 2012 |2010-2012
MEESHH 4 4 3 11
MEEESSMA 160 206 140 506
nNE - 107 62 169
S RIEEFIERAERK
BN 10 0 54 64

37



2-3) [URS R FT ACEIT DHEIATT

BAREEOSTIEATEDHERFRDBZIRE T DHIC. AEEE#OFBERLE UIEAEHOLE
HEMAFREEBL TLND (K 3-3).

X 3-3. HEFAAFTEEIRRN (RIRSRT L%« REETEHKER)

2010 2011 2012

HELR|-BER|SIAY |HELAE |—BER (SMAY |BELR |—KLR |SMAHK

BR |HE |&F i i ait i i it
WEHH 6 12 18 9 11 20 12 12 24
RS IHEE 0 7 7 9 11 20 12 12 24
EAIKRE 15 38 53 20 33 53 26 37 63
NS IHEE AT 12 5 17 8 5 13 9 5 14
EIHEEELE 0 3 3 6 2 8 6 4 10
SMERY 27 53 80 43 51 94 53 58 111

2-4) FIREHEIATT

FEOEEMAFRE. 2011 FEXDRABULEABEOHEIRERTHD. AARTE. EEDOBEAFE(E
DIV —T DHRFE EAFROBEN I U T, BIFOAKICED S ERNATE S KUK EB DOFRSH
HREOREICDRN DT ERHEL TS, (T EREOFEDEFOEE(C KD FERISHRATTOH
EZBETIENS [FRESHAT] Safronic. KRICIE 2 DORENSDSD.

FEEHBEAT | AFMMRR L. HMEKREBEIZEAT T 5 — A R0 &3> THHER (CHEE I D4 EHE
HRBRE(CDNT. FIADIARKRI)IL—T EFRFIMNDIRFEE D U TitEsh D HERATT,

—HEHEEAT : EEOEAFZETIL-TMRET IMRT—ICDNT. FishEFADIATREN
U TESHDHRBAFR T, AFTOHAFTREN (CEMMFTEDED. FHILWVARDERDEOMNTERD
INT > 2 ) L&D TZBAEF 85 D W EEMTHIRATIS. FiMRT O T 0 bDIRICBIFTOT+ —ZEY
TAHAFR FISEDERBVLFIRAROEMREZSD) EEEDHREL TS,

* DNIUIKRFEN DIZRZFBSIURAFTEBEDIATRE. L INCET DE. WHTARFRFIED
B EERDICECHFERN DD, FA—REOKMERE (L 2 FRZREEL. MEDBEEEFERET &(C
BEZITO TS, 2011 FEDFEE. FERRMFRICEER 2 . BRI 2 . —AHRAFICSEK
10 . BEERIRER9 FTHD. 2012 FEDEE(F, FFELBAFKICEE 4 fF. EHRIRER 4 . —HR
MRICEEL 15 1. BERIRE 10 TH o7,

3) HRFEMIEEFIA

2004 £F 4 HOEZKRFDENME EBFRIZRANTE > 5 — OB FRFR TR N\ DIRILITEUE N b2 224
EUT, U 2E€0£EHEFAMAFMR [BRAL] & EBI] (IEFMRRAREBICBE SN,
LUk, miAFRMICDOWTE, BFERZF(CH I SEEHRFBHAFA (2010 M5 (EHEFIA - HEHAT
HR) THDIAMFRFNEEDEBFAREDONRTHIHHREETDT (CHDIMRMARFREEES
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= - IRESMIRMEMTS(CHVWTHFTETEOASR - BTV, BfETEZREL. EiEETNnz
BEUGEMZITOTLD.

BENL(EEFZE RO E U RN R OMRAEZTL). ABNIAFESCEREB(CH UV TEHA
5 2 BERIEE DOLLER BRI DMRAERIT D TEe. BRILDBMETEE 3 HEC EICKESIND
(BRETIE 2011 £ 11 BICHARETETRERES RSO AZREL. 2013~2015 FEDFTEZRE L
12). Fle. CORMETRICEDE. S8FN(CLERN/INRIEDRTERBZ HEENT I D. ABINDERM
SHEFBENITITONZAE - EEER CTRESIND. MBSTEDRE - EIC DV TIEIHRBEFERE
RFRHEET > 5 — (BT, > 5—) OmEfstEt>5F—»~ £z, SRI0EMIC DUV TIEHE
A — DB HEEENZIEZ T > TH D, BRI DR - FH(C DV TIIATMERFBE
ERESOMIRAMMEIS - MBS SN EET 2R > TITD TWL\D.

2013 £F | ARITEBIITREZ U, 2013 £ 6 B KTIDEMINTH DERIEFERRABMRTMN (F
MTERZEAR) [FAEIL] MBI Ule. i OBEICHIz> TlE. HFMERFBESEEZESDE EICEN
NEXRBNRM DT —F 2T J)IL—TER ORI RMBENZDAERREDOEIEES X, HAFMIERF
FREEZERSNSDRENFHU L7 LD IBELEMEBEE R - BERESNBFARMERMIBAICKE
SN, MEESDE E(CEMME/EESR EHICHBNREIEIT O I,

3-1) fBSEMMRT

BB - KBREB(C. HRAFEN SEFRRRRAMBE DB EROHRTHDEM 300 HOMEEE
PHEAFEN TN, B EDBRRICKD . TOERBRSRHIINRIHNTND (R34, R3-5).

& 3-4. FAFTTANERALOEM B 2 & FARAFTEER

s | puma | PRSI —— PO RMEH w0
= wu | BAT lpaxe| BET | 2om |moast| B
5 8
2010 271 110 62 21 9 8 100 210
2011 260 53 28 4 19 5 56 109
2012 256 89 107 12 21 6 146 235

7R 3-5. FIHATAOA B NLOEM B £ & RATATTE LR
al \
g |wman| TR e ngﬁ%ﬁ RinE
= | | BAY gy gm| BAT Faas| B
j:$ *L\_Lj:% %’a‘Faﬁ %O)ﬂ{}. Fﬁg*ﬁlu-l- =
2010 237 93 110 14 16 2 142 235
2011 241 81 139 9 36 4 188 269
2012 241 96 134 3 47 4 188 284
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3-2) BRAIE(IC K DAFTAR

KB - BEAOHEBEFACKDMIRKRRG. MBERICEFARENBREEZMOFTLHTATBF
AR FEAUBRET > 5 — (CIRE U, AIAZEAT web page LICABENSD. F/z. BREILICDULTIE.
Preliminary Cruise Report HHARL TULND . AIATIFR(C K DIAFTADHREFIA (L. HHE DB FRIFATT
DEREICED> TEARREMZ U TETTVD BRBFFZFSBEEFRS (2008-2012 F) DAFRFERICS LT,
AofaERRlZE > —4 & U CTRVVERRFREE 783 0T, BBEMLE 97 fFEREEIAL. KT ILIE 40 &,
2ET 17%ZhSDE, Fio, AFRABORRGEIR - ARSNIZL < DFEERX & U CEHianTLS,
2007 M5 2012 FFTIC, FifiAFTRMZ AW ZHEFARCKDIEAUHATNS. FHECHEXTXRBN
T 10 @, BRAT 30 i EssRX & U THRERSNTNS (F3-6),

*x 3-6. AREHRHTED AKAFRFEIREN TR ULRER

RITF KEH BHER i B
2007 8 30 7 45
2008 5 17 6 28
2009 10 40 7 57
2010 8 29 5 42
2011 11 18 7 36
2012 11 12 5 28

RE|HLEEELT, WO "DFH/iE” (KH-07-2. HK-08-1. KH-09-1. 2, KH-11-4)Tl&. =/
SO FOENGHAE. O - EIFAERR(CEI URBAMRMIAREN., HATHYH TIIZEHEEL (2009
F). BEOHRDFFTEERDREICDRIN DIz, F£fz. KH-12-1 TlE BESNEEMBTUMTHONTL
Rhofe., REKIKICKZREBERZRE L THRIISE. ARMOFHERERAGERUZ. BRAE
HEIRETDIEBFIMETIE. EXROTERICEKD. BE 3000 EFOTIREZLOERIE (KT-09-14)
B EEMEEDRER (KT-07-7) RELSDMATRRNR TEND, Fio. BRI, EBFRETZDE
BRJO>T o MIEmUTEZ (&3-7).

x3-7. FREKRTO> U SEGROMIE

ol orE  |fes

SOLAS KT-07-7, KT-09-5, KH-08-2, KH-12-1

IMBER KH-08-2, KH-10-1

GEOTRACES |KH-07-1, KH-10-2, KH-11-7

IODP KH-10-3. KH-11-9

Inter-Ridge KH-09-5, KH-10-6
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=5(C. 2011 FOREAARKREX(CERUTIE. BITHRIRICR D IZABOEEATE SHAFRMERFNAES
ZER - AZESMTAMEMS=OREOE & fUBsTEZARCHAEX. MENMBCHNT, 6
8 45 HOERS OBz R ML, MERERYEADOERER. BERE. BRETEMBEOILAICEUTEE
IR ESD T ENTER. BEAICHNTE. EXEROMBOEERMAREDHNZE T, K
EFLBORSTHEMENERGMN ZED T ENTER,

BN - BRFALICKDHBHBATMIE(E. BEFDHSWDDIARDEFICOEOT. EEDOARFFRFE
DHEEE CHEEBEMKEZRIZUTEIZ, KB - ARAMIBCHITDERMIAFRESFITDEH 7 &
NRERETH D, BLHX - BEHRXDEEERDT —YDOEEICNR., RIGCHITDIHEAMBE L
UCTEARELHEMZ U TND, Ko, FROMEBOMONEFRIZCH VT, MOFOE—IROARE L
REIBERE CMATERL. &Fin CEIRIEZIRM T DMAFTMEL. FHROBIRNFZHIEFMARAEAIC
EERFENHBORE 2O TS,
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4. BHEEH
ASUBFIATANE, RUBFRIZ(CEAITDIXRFRHEB(CEMUL TS, TRE. HEE K41 (CRTELD
(C5 DOMAFEL 5111 BWICFAB UL T, AAFKFIICTAREREDHEZITOCLD.

- m . IR ER P HY FIIMEBERFE, L¥. £MBFED3
REKFXZR BZRMAH Department of Earth and Planetary Science SNHY), BEHRT7IO-—FIckYKSERE
Graduate School Graduate School {ES2EH Bl CRgEL 2B S OEEEXEELEY .
of The University of Science Department of Chemistry Studies of a wide range of oceanographic
of Tokyo RIS phenomena are undertaken within specific disci-

Department of Biological Science plines.
- N KEEYFIREEH Bl MBEEDKBEIZHTZERH
ﬁ $;H$EEW ;3 Department of Aquatic Bioscience 2 OAYMFESERELT. HEBOBIEEEY
v BFERSK EMEROFWELELERLET,
Graduate School Department of Global Agricultural Sciences  studies of the global environment and living
of Agricultural resources are undertaken in the entire hydro-
and Life Sciences sphere, including the oceans, rivers, and lakes.
2 o5 = Al | BARBZER HELEOBRREZMRIC. MEEED
B2 W e Department of Natural Environmental Studies BiSRGSE A R AL AABIELRIR TS
7u EFREFI—A OO EREEToTVET,
Graduate School Course of Terrestrial Environmental Studies  constructing a new field of natural environmen-
gf Frontier #7758 Cooperative Program tal studies with the objectives of forming natural
clences - EBIETET U RN ET environment for healthy and wealthy human life.
Numerical Modeling for Global Environmental Issues
BEFRIEZI—X YATAFTNEHESOEROLDICERERN
Course of Marine Environmental Studies EIRBEE-TEE TEIAMOEREENE
E#EE Core Program LEXRFERTATS LT,
HEREFRIEFE O Designed to frain internationally-minded profes-
Global Marine Environment sionals that can help create a sustainable society.
PR
larine Resource and Environmen ¢ . = s, = s -
INAFAAL TR T AR AT LEWMFIC
CEELEYBEREFOE =
Marine Biosphere Environment Eﬁ?%m%ﬂﬁﬁ;‘f'ﬂfzﬁ'&o he field
£ . romotes research and education in the fields
ﬁ%}fﬂ%ﬁ%éﬁ% I;rogram of bioinformatics and systems biology.
arine Environmenta namics
BB RS BFLANPSABLALETE DB
Marine Biogeochemical Cycles PO A EHEELTWET,
EEESRIEROEH Guided by our innovative and transdisciplinary
Marine Life Science and Environment research policy, covers areas from molecular to
HJ HR2FAFEUTFEHBETIOTS L organism level.
Graduate Program in Sustainability Science
U RS R ER
Department of Computational Biology
L simEm iR ER
Department of Integrated Biosciences
- o g [ HEEEZEY KBEREIFNL—TIIT. SFEEHRZAT—LT
TZRMAEH Department of Civil Engineering OKEIREOEELHBAL. ABHSED
Graduate School BEARAOYDEEERLET.
of Engineering The Environmental Studies on the Hydrosphere group
focuses on studying the hydrospheric environment at
various scales and places and developing better
relationship between the environment and society.
W, 7o 0| L= [ (=] z=
4-1 KATRFTOKRZE B EHEE

FAEL 200 25T, RCRIEIDITIELRIRICHUVTIE 100 ZEIETEREL. BIEETE. 80-90%
TYOVIENOER(CHD (KR 4-1). TFFEEMERECHVNT, HIC30%5BZLHHTUD,

NS OHRBNDORZREFZIBEPIZH(C. KFHEBREFEMNROEFZEHMAEEZF—ILE
FHRBRET=T—ILT 12 FERBEZITV. ABFRIZCELZRDFHZEEZE T8 HZL TS,
Fle, AARFFHBEZERNPOERD [RIUBFRIZA SIS wT | W [EFHAS R &7
DT AT CTAZERDIAFRZ I 2BEZHD . BRZF > TESIHZRITTND. =5(C. FE
KRICF, BESMEEZMRIC BLHRXAMRERE] ZREL. BNITHRKC [FIRE] &5,
AFEHREHBEDEMEEZE > TS,
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xR 4-1. RF&E ERBAFTERDINR

rca 2010 2011 2012 2013
cademic Year
E2nmen | Bfwm 49 (1) 56 53 38
Science &+ DC 21 (2) 22 (1) 22 (1) 31
Essafemen | Bfve 18 (1) 15 14 1
Agricultural and Life Sciences | {#i+ pc 28 (9) 28 (8) 31 (4) 29
1 00 B R R R &t mc 38 (3) 35 (@) 33 (3) 32
Frontier Sciences ﬁ_i De 30 (4) 32 (@) 36 ) 35
x 2 B T¥RHARHN 1 me - l e |
Graduate School Engineering {8+ DC - 2 4 (1) 3
AERH X &
Post Graduate Research Student 2 1 5@ 0
BRAHR S E _ _ - :
Post Graduate Visiting Student
HEAWEE _ _ 0 3
International Research Student
EEREHRRE
Post Docioral Research Fellow 3 2 2 (M 0
BENEBELARAR > 4 5 5
Post Graduate Research Student for Ocean Science
i R &
Research Student - - B -
CEELEL LI EY 5 o 5 g
* JSPS Research Fellowship for Young Scientists
B RRANEARAIFRR 5 6 . 5
* JSPS Postdoctoral Fellowship for Foreign Researchers

( )ARHEATAHE Total number of foreign students are in parentheses. *JSPS : Japan Society for the Promotion of Science

5. EFREVEED

AAFRFTOHE (. HEFA - HEAFIROFEZEHN U TEBN (CERERMARICSE L., #HEL
TWD. 2FTHIC(E, mwﬁc&jéntﬁﬁﬂ%lTﬂﬂmnt/@:Emmﬁukwﬁimnmﬂ
VR CHSHE UIEEREERT T Y — (UTEB TS -). £z, ABESNEEE5X DnFgZEE
BRI ERX. ERAREERRT Y —ZKEBICRIIU. ERNINEEIZT D TLVD. AT
PMENMU TV SEFRHEREERM (GOOS. IGBP. IODP. WCRP., WESTPAC 72¢&) YWEMRIBESE
RO U TV EZEDIAFHERE & OHREFRFRARES I HESN TS, 53Fillld. BEZSRBENZ0N.

BIRARDEF COEBRH-EMAT(E. FIBOBEMNMERC. HDVE. AREEACITOTVD. B>
Y —(FEARDARTEFRNFOMOMEHEE LT, ERFRAFREIOER DIRD (C K DEFPLURICE T D
FHTES). EFREREAH TIT O ARUBERIZ CRADIMENEREHR O 10 ORI - #iE, 7
T HEEZInOHREE & DEEEE U THERIRPEFAMBROREZ M (CEEA TS,

RE. KT FIEIRBEZ A TVD KADATER. 10 DE. 16 HEBIZZR 5-1 (CHEDTZ,
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2 5-1. AERFTFR & DOFMIBRERFHSA TR AR

R ES T e - EREY HERSEHH
Country University/Institution Year of ConclusionCountry

o7 3777 LKA AR FE AT Jun 2012

Russia Institute of Natural Sciences, Ural Federal University

< kFA AR b AR T A T2 —iEEHE - HER PR AT Jun 2012

Vietnum Institute of Marine Geology and Geophysics, Vietnam Academy of Science and Technology

75w A FRUHEBRY Ex—ib -2 — - Fal)— Aug 2011

France Universite Pierre and Marie Curie

7 I VA 7 7 v A E R

France le Museum national dhistoire naturelle May 2009

?p—*-/? 7’I.~“3 -.'?’Lz—:'/‘?k"—r‘l May 2009

Malaysia Universiti Putra Malaysia

fzﬂg - lﬂ#lﬁﬁﬁﬁ.&iﬂ# . ) Apr 2006

China Taipei National Taiwan University

A—AFZ YT |A—A 7Y TERKYE

Australia Australia National University Mar 2005

AFYR —Iz:./ |~7.:/ F U o —RA KL LR Feb 2003

UK University of St. Andrews

iy / d 7 / F‘lﬁﬁiﬁ%%ﬁ’r Oct 2002

India Mational Institute of Oceanography (NIO)

HEEEE] S B Y RSP R S R BT A PT Aug 1996

S Korea Korean Inter-University Institute of Ocean Science of Pukyong National University (KIOS)

TA Y AEARIE 20 E T REHERPIEN € b - F— 54 HBREHAT Mar 1995

USA Lamont-Doherty Earth Observatory, Columbia University

A FUR # 7 F v T b v BT AT Jan 1994

UK National Oceanography Centre, Southampton, University of Southampton (NOCS)

F A A ERE | AT AR TEE Jul 1987

USA School of Ocean and Earth Science and Technology, University of Hawaii (SOEST)

FAUAERE AN —F 2 FRE Mar 1986

USA University of Maryland Biotechnology Institute (UMBI)

T A A ERIE | 7 v X F— L RERTRRT Jan 1985

USA Woods Hole Oceanographic Institution (WHOTI)

TAYAGREAHY T A N=TREY > - T TR May 1984

USA Scripps Institution of Oceanography, University of California (SIO)

AIATFAN SBINIRE UTEAZEE SIBADSIBAV UTEAFRE OIS BIDIENRAEZK] 5-1 (TRT Ik
ECHNTIE FLIBINU 300 27X DR T, ECXERIFABE(CLDIEDONE L., 7ZI75EE.
K. I3—0Ov/\\ AT ZT7ADIECRRESNTULND. —F. BAWE, FLRDOERZTRLTUL
Do CNIE. BARFMRESSEE CTHDILEBPAKRFERR DAESFFE] NN 2010 FE(TRTL, 7277
MNSDBAWNRDUTZC ERNFEL TS,
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5-1. IARABDBINE EIBANVRTT GENXAZR)
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6. =HEH
AFR(E, AR, HEBBZELC CTHEABMIDCH. Bk FE. —AR. LRES=ZEL T,
RERDHEADETZITV. AR EDOEREECRDLICEHLTND,

1) IL¥REED

AFh(E. BEEEZHARE. JEMHLEUTHRL., SFEEDOHFREEIVCEEZLEEHT. L<EERE
(CABULTWD. 3 DD-1—A L5 —(d. EFOESRENT. Fie. RS- MB(CEEIZEBIT U
TWB. APFD—1—A L5 —T& S [Ocean Breeze| (. —fRDAICEFHRULHD LD (CIREL. B2 3,000
RITLTULD (F6-1),

= 6-1. AAFTPIDILIREE

TFHRREEDOFR-Fi& BMESLIUOMYOTIMERREED-OHDIX

B ORZHEEECHTNTOHESZEES MY LY EERLIER
RERELTOAUE—V T A, BEROEAN, 2 —ALE—, —
BRTOEZEDBN . PENDEFHLEERITOR—DFENMGHS L
T,

RRBERRAR—LAR—D

FHTREITLTVBARADZ2—ALE—, HELRELE-RHOHAR
BB ATICEET BB BT ELDR KR CEBNEI/EL TS, K
Za—ALA—EHAREBLETTHL—BALHREL TS, BKRETRL
TEBABIIEDATIV(BE - 1SRN ERIEICHL TV,

—a1—XLA—[0cean Breeze | - =¥

JTCCSRD —a—ARLA—WKR&EERZATICSMIZRY . [IESD X T
LFRD=Z1—RALA—ELTHEHELTLWS, E(To3aL— 3 FRHEL:
Za—RLA—TKIES AT LAZa—X] HIRIRETOREOEALE BEIIELGIHEETHEETHEENLT
W3, -, B EREL S TS -H— B TIEGELELHHH.
FDE, tMEEADIZ 2=/ —2ay—ILELTRLTLS,

MEREREEAE L I —DREANOKFOHARFE. ENEEHH
BN G ELERMLBRANEREREI D=1 —ALI—THS.
D=8, EXITEDMELERNMERANDEEETL. AFTOHARF
DIEBEREL TS,

—a1—AXLA—ICIC NEWSLETTER]

A CTOBEDERARFHREOBNZEILD, BFEHAN. £RFA
2E-F8) MERFH. HEFH. FTE. ARFEAICOVT, 2FFEBIN—MIC
oY 5L, RBERELTHEOLON TS,

IR=LR—=ZTE BOMFTEEBRBNEEERIADE, BE, —1—-ALF—DFo>0O0—-R,
OREBFERR T Y- (UTaFEEIY—) ERBHOEBEOKRFEHNSEDIR—TRE. —DFA
P, EFFEOFEZEDBLE(CEERDLDICAHLTNLS,

IR—LR—=ZOFARREUT, PO HREIBE 10 B THIBOERICHD (K 6-1). 1FICFEM—
1—ATOFFENCEAT DEELREERDB R ERREDREMNMEB INIFIC T IR
BN2IBLTHED. HE2DRELICIEZ TLD,

2010-2012 FEDIR T I AMHED 3/4 (F. BEREANSTSHD. KD (FHEZRAER 7 I ZETES
MNSTholc, BNEEHR TSt xET—0v/\ 727, IEKDIETH D, EEITIEFE.
KE., RV, A-X U THDIE,
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6-1. KAFFI/R— LR—ZDEE T I AR

BE., BECEFEXEHORRELE>Y—. THEFv 2/ (XA TE—BRAMAZERLTLD. 2012 FEI&
7 > ) CZDO—MRNF TARATRFADREFEEN 4,000 AZ#ER Tz, REFF+ > ) REEROEEHAFTAAT
(F. B4 1,000 BES5 I THOIEM, T2/ ZADBELEF+ > /XS HRDITEE L TITS— AR
N EELUZEVZ D, BFTA—TE 85 1,000 NZ#X DKRHBEN D DM, 2011 F£3HAD
ERICKD, ARBEIAMERNIRERZ e &t Y —DOMRTRMEEHI SR Uz, N (SRE
EREDETHD. ADDICEFELERICHVT, Bt OEKERICEAITITIF—DEERZE
FEC TS,

2) BEREEH

FRIBBEYARTNNE, REUCEITAC—MRERE(E. 2007 FH5 2012 FFTICET 79 RS NT
BN, INBDURAMIR—LR—ZTHEITDIENTED. BIEEFEEAATHDIN. ZDF(CF.
SRENTDIEAR [WWSEBURTHITD ~UVEBUVRDDUHFD~ ], INRZEEEITORE [TLE<TAH
UERMHER BOXAT]. ZEEFHAFRE 21 @NBREL. COTBAOLMER =R BT 0O7
TvS3FIL BEFEFAOBREF] £, —HHEROSVELIEZ D TEUKIEFETISURORIE &
FDRR[ACTEENTD] 7E, RLBEL. HRESN TS,

Fle. BAFTA—(CHNTIE. 85, [Coastal Marine Sciencel & [EFRAFESFMRFTTE ST —HRER
&1 ZHITL TV D,

HIKREBZEAFT LY —TlEF. BA I RANDITTZMAELT. BHOMTRROER - BRICED
TWha,
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7. RRIRS KU HREG

RRRZF(G BFv 2 RZ2R P+ > ) (X BB+ > /(X #ROE>S— - AT - IO
L REVUTORFEAFZBKRT D [=UEE] O—MEAIEDITTND, 3 DOF+ 2 ) CADHT,
HF 2 )IREEEEL. =52351(E - BREAKDHSN TS,

APrIE. IRTE. 120 BOFEEE. 130 ZOEELTAKRE EIBME. 200 AOXRFERFEZHELTLND, H
T+ > )\ RCH 2 B FREFRORYEREE. 11,378 m® THoeh. v 2/ (RICETBSNIEAR
TR S ERHLESAR (I B DE T, 16,907 m* (RARS AT LAMRROBRAEHTRZR L) THO. £
50%MDEBDIEINERD Tz (& 7-1). XieFv > /(R E. RIE. AFRREBRROBRECEITIZETE%
YT TWBRERTH D,

2011 € 3 AL, RBEF+ >/ (RDRFETE 5 —DHEPLFAEDK 30 &l KUBFAFHRICIRAEL
TWLWBIRR T, BFETIY—DERYNBESNDET T, SEDIREN’RET B,

& 7-1. KRIAFRFRORYMEREIR

ASUBIFHZLFR
HBF+ /IR T277-8564 TEREMHHOES-1-5

= Al BT (5 mE (m?) i pr=i

AR 2009 15,250 SEIO o U—kE i ET RS 16
SRS 2004 1,724
E AR ES R 2009 1,526 #HEAIO > o U— g b2

EEFREE 2009 131 FRENS b B

st 18,631

AROZRAS (L. BHEEHERFRERATRBE > Y —Z2R0CITONTND (3. HEFA - H
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Report of External Review






Preface

Four years have passed since the Ocean Research Institute (ORI) and the Center for Climate System Research
(CCSR), both of which were one of the organizations of the University of Tokyo and the joint usage/research
centers, merged to establish the Atmosphere and Ocean Research Institute (AORI) in April 2010. ORI has been
conducting fundamental research of the oceans mainly through observations and laboratory experiments, and CCSR
has been conducting cutting-edge research on climate system mainly through numerical modeling. The two
organization purely voluntarily accomplished this consolidation, considering that it will create synergy effects and
further develop the mutual research on the oceans and climate both of which are closely related. The consolidation
was strongly supported by related research communities, the university headquarters and Ministry of Education,
Culture, Sports, Science and Technology (MEXT). On the occasion of the consolidation, the Center for Earth
Surface System Dynamics was established as an incubator for promoting synergetic research of both organizations,
and has been making innovative research. At the same time, under the new system of joint usage/research center,
AORI was certified as “Joint Usage/Research Center for Atmosphere and Ocean Science” by MEXT and
established the Center for Cooperative Research Promotion to promote further joint usage/research. In March 2011,
one year after the consolidation, on the other hand, the International Coastal Research Center (ICRC) in Otsuchi,
Iwate prefecture, suffered catastrophic damage from the tsunami caused by the Great East Japan Earthquake. At
present, we are making every effort to the restoration of ICRC, and promoting research on the effects of the

earthquake such as the damage on ecosystems from the tsunami and their restoration processes.

It is extremely significant to undergo an external evaluation and ask for a review of past performance of AORI and
advice for its future direction at this time when four years have passed since its establishment. As for the members
of the external evaluation committee, we asked three honorable experts from abroad and the same number of those
from home who have distinguished achievements in atmospheric and oceanic sciences and ample experiences of
management of research/education institute. Dr. Robert A. Duce, distinguished professor emeritus and former
dean of Departments of Oceanography and Atmospheric Sciences, Texas A&M University, kindly accepted to serve

as the chair of the committee.

The materials for external evaluation including explanation of basic principles and objectives of AORI, together
with personal activities and lists of several aspects to be specifically evaluated were sent to each member of the
evaluation committee in early February 2014, and the external evaluation in the presence of all the committee

members took place during March 5-7, 2014 on the Kashiwa Campus of the University of Tokyo.

In this opportunity, we requested the evaluation committee to assess specifically the activities and future plan of the
new institute after the consolidation, particularly, those of the Center for Earth Surface System Dynamics. After one
and a half days of presentation by AORI faculties about current activities and future plan, question-and-answer
sessions, and facility tour, a draft of the external evaluation review drew up solely by the evaluation committee was
proposed. Through discussion with AORI faculties based on the draft, the final review was submitted by the chair
to the director of AORI. These remarks and proposals presented in the review will provide valuable ground for
considering the future direction and development of AORI. It is our greatest pleasure to be able to publish this

external evaluation report composed of external evaluation review and materials for the external evaluation.

I deeply appreciate Professor Duce and five members of the external evaluation committee who devoted their
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precious time to discuss sincerely and provide many important remarks on future direction of AORI. I am also
grateful to Professor Mitsuo Uematsu and other members of the AORI evaluation committee for their efforts for the
preparation and implementation of the external evaluation.

July 31,2014

T s

Hiroshi Niino, Director,
Atmosphere and Ocean Research Institute
The University of Tokyo
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1. External Evaluation Committee

Dr. Robert A. Duce

University Distinguished Professor Emeritus

Departments of Oceanography and Atmospheric Sciences

Former Dean, College of Geosciences, Texas A&M University

Professor Bob Duce is a pioneer in the study of atmospheric chemistry, and a University
Distinguished Professor Emeritus at Texas A&M University. He has made significant
contributions to understanding chemical exchange between the atmosphere and ocean and
the global cycles of trace elements. He received a Ph.D. (1964) at MIT and was Dean,
Graduate School of Oceanography, University of Rhode Island from 1987 to 1991, when
he was appointed Dean, College of Geosciences at Texas A&M University. In 1997 he

retired as Dean and remained as Professor of Oceanography and Professor of Atmospheric
Sciences. Dr. Duce is currently the Chair of the National Academy of Sciences Ocean Studies Board, Past President
of SCOR, Past Chair of UN/GESAMP, and currently co-chair of their Working Group 38 on the Input of Chemicals
from the Atmosphere to the Ocean. He served as President of both The Oceanography Society and the
International Association of Meteorology and Atmospheric Sciences and was a member of the National Sea Grant
Advisory Board.

“AORI has a reputation as one of the finest research institutes in the world studying the ocean and climate. It was a
real privilege to be able come to AORI and to meet the outstanding faculty, see the facilities, and hear about plans
for the future of the institute. That future is bright, and I wish only continued success for the institute and all its
faculty and staff.”

Dr. Millard F. Coffin

Professor and Executive Director
Institute for Marine and Antarctic Studies, University of Tasmania

Professor Mike Coffin is a marine geophysicist whose research encompasses episodic
Earth-Ocean system phenomena and processes, including large igneous provinces.
Educated at Dartmouth College (AB) and Columbia University (MA, MPhil, PhD), he has
pursued an international career that reflects the boundless nature of the global ocean. Mike
commenced as inaugural Executive Director of the University of Tasmania Institute for
Marine and Antarctic Studies in 2011,inspired by the unique opportunity to build a new

institute that aims to become a global centre of excellence for Southern Ocean, and
Antarctic studies. His previous appointments include inaugural Director of Research at the UK’s National
Oceanography Center and Professor at the University of Southampton (2007-2010), Professor at the University of
Tokyo Ocean Research Institute (2001-2007), Senior Researcher at the Japan Agency for Marine-Earth Science and
Technology (2002-2003), Senior Research Scientist (1999-2001) and Research Scientist (1990-1999) at the
University of Texas Institute for Geophysics, and Research Scientist at Geoscience Australia (1985-1989). Mike
served as inaugural Chair of the Integrated Ocean Drilling Program Science Planning Committee (2003-2005) and
founding Leader of the International Association of Volcanology and Chemistry of Earth’s Interior Commission on
Large Igneous Provinces.

“AORI is Japan’s leading academic institution in marine and atmospheric research, and ranks among the foremost
such institutions globally. I am honoured to help contribute to building upon existing excellence as AORI advances
to address the major scientific and societal challenges of the 21* century, and wish the Institute and staff all the best
for the future.”
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Dr. E. Gordon Grau

Professor of Zoology and faculty at the member of the Hawaii Institute of Marine Biology
Director of the Hawaii Sea Grant College Program

Although a Maryland native, Gordon Grau, PhD, has lived in Hawai‘i for more than 30
years. He currently serves as Director of the University of Hawai‘i Sea Grant College
Program (UH Sea Grant) and the University's Water Resources Research Center. Grau
holds a BS from Loyola University in Maryland, an MS from Morgan State University
and a PhD from the University of Delaware. He also completed postdoctoral studies at
the University of California Berkeley. In addition to his position with UH Sea Grant, he
is a Professor of Zoology and a faculty member of the Hawai‘i Institute of Marine

Biology where he maintains a laboratory. He is the author of nearly 200 papers in
peer-refereed journals, and continues to mentor graduate and undergraduate students and postdoctoral associates.

"AORI is a unique and essential asset that serves the people of Japan. The long-term processes associated with
climate change and the impacts of the recent earthquake and tsunami disaster on Japan's coasts make it essential to
preserve and enhance AORI's demonstrated excellence in Atmosphere and Ocean Science."

Dr. Masayuki Takahashi

Professor Emeritus of the University of Tokyo and Kochi University
Former Director, Graduate School of Kuroshio Science, Kochi University

Dr. Masayuki Takahashi is one of pioneers on establishing the biological oceanography,
and Professor Emeritus at the University of Tokyo and Kochi University. He received a
Ph.D. in plant ecology in 1970 at Tokyo Kyoiku University, and spent nealy 7 years at the
Nanaimo Biological Station as a postdoctoral fellow and the University of British
Columbia as a research associate since 1970 in Canada. Dr. Takahashi served as Dean,
Graduate School of Kuroshio Science, Kochi University from 2006 to 2008. He retired
the University of Tokyo in 2004 and Kochi University in 2008. Dr. Takahashi is currently
the president of the Deep Ocean Water Applications Society. He received a grand award
of the 10™ National Science Fair in 1959, the 1% Biwako Prize in 1992, and the Society Award of the
Oceanographic Society of Japan in 1992.

“AORI is probably the only one research and eduacation facility on the Atmospheric and Oceanographic Science
covering nation wide having joint research service system in the world. I am then so honor if I could give some
help for such important AORI for further development and making the faculty, techinical staff, and administration

members and graduate students to maintain their current great hope in the future. ”
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Dr. Tatsushi Tokioka

Former Director, Frontier Research Center for Global Change
Japan Agency for Marine-Earth Science and Technology
Former President, Meteorological College

Dr.Tatsushi Tokioka is a meteorologist and engaged in an atmospheric general circulation
modeling, a climate system modelling, and numerical experiments with the use of them,
including global warming projection. After graduating from the University of Tokyo, Dr.
Tokioka joined the Meteorological Research Institute of the Japan Meteorological Agency.
_ He served in various positions at the JMA, including Head of the Office of
‘ Climate-Related Matters, Director of the Sendai District Meteorological Observatory, and

President of the Meteorological College. He worked for the Intergovernmental Panel on

Climate Change (IPCC) as one of lead-authors of the first and second assessment reports of the working group I.
From 2005, he became Director of the Frontier Research Center for Global Change, the Japan Agency for
Marine-Earth Science and Technology, and retired in 2011. Currently he is serving as a program officer of the
Program for Risk Information on Climate Change, and as a project managing director of the HPCI Strategic
Program for Innovative Research.

“I am privileged to participate in the external review of the AORI this time and realized one thing very clearly, i.e.,
the AORI is really the best place in Japan where interdisciplinary earth surface scientific researches and education
except solid earth sciences are made, including an earth environment modeling. I realized also, throughout this
review, the AORI has been heading already for the right direction. I sincerely wish the success of the AORI through

taking best ways towards that.”

Dr. Tetsuo Yanagi

Professor Emeritus of Kyushu University
Former Director, Research Institute for Applied Mechanics, Kyushu University

Born in 1948, Japan

March, 1972 Graduate from the Faculty of Science, Kyoto University

March, 1974  Master degree of Science, Kyoto University

March, 1978  Doctor degree of Science, Kyoto University

April, 1974 Research Associate, then Associate Professor, Department of Ocean
Engineering Ehime University

August, 1990  Professor of Coastal Oceanography, Department of Civil & Ocean
Engineering, Ehime University

August, 998  Professor of Coastal Oceanography, Research Institute for Applied Mechanics (RIAM), Kyushu
University

April 2008 —March 2012 Director of the RIAM, Kyushu University

March 2013 Retirement from Kyushu University

April 2014 Professor Emeritus of Kyushu University

May 1986  Prize of Japan-France Oceanographic Society

January 1989  Prize of Good Book in Ehime Prefecture

SAP member of IGBP/START/SARCS from 1993 to 1997

SSC member of IGBP/LOICZ from 1993 to 1998

Main books: “Coastal Oceanography” (1999) Kluwer Academic Publishers, Dordrecht, 162p.
“Sato-Umi; A new concept for coastal sea management” (2007) TERRAPUB, Tokyo, 86p.
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2. Agenda

Date: March 5-7, 2014
Venue: Room 219, AORI, Kashiwa Campus, UTokyo

Wednesday March S

17:30-19:00 Icebreaker at the Chiba Kenmin Plaza

Thursday March 6

09:00 Leaving the Chiba Kenmin Plaza Hotel by walk

Opening

09:30-09:35 Welcome remarks by Dr. Hiroshi Niino, the director of AORI
09:35-09:40 Remarks by Dr. Robert A. Duce, the Chair of the Committee
09:40-09:50 Self-introduction of the members

Outline of AORI

09:50-10:00 Introduction of AORI  Dr. Hiroshi Niino

10:00-10:20 Research activity ~ Dr. Kazuhiro Kogure

10:20-10:30 Activity of joint usage and cooperative Research ~ Dr. Toshi Nagata
10:30-10:40 Education = Dr. Hodaka Kawahata

10:40-10:50 International activity ~ Dr. Mitsuo Uematsu

10:50-11:10 Colffee break

11:10-11:20 Social contribution  Dr. Yutaka Michida

11:20-11:30 Research environment and support  Dr. Atsushi Tsuda
11:30-11:40 Measures after the Great East Japan Earthquake = Dr. Kazuhiro Kogure
11:40-12:00 Questions and answers

12:00-13:00 Lunch

13:00-14:00 Photography and Facility tour

Present status and future plans

14:00-14:30
14:30-15:00
15:00-15:30
15:30-15:50
15:50-16:00
16:00-16:10
16:10-16:20
16:20-16:30

Dr. Masahide Kimoto
Dr. Toshitaka Gamo
Dr. Yoshio Takei

Division of Climate System Research

Division of Ocean-Earth System Sciences

Division of Marine Life Science
Coffee break

Department of Collaborative Research ~ Dr. Shingo Kimura

International Coastal Research Center  Dr. Tsuguo Otake

Center for International Collaboration ~ Dr. Mitsuo Uematsu

Center for Earth Surface System Dynamics  Dr. Teruyuki Nakajima
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16:30-17:00
17:00-17:30
18:30-20:30

Friday March 7
09:00

Future Plans
09:30-10:00

10:00-10:30
10:30-10:50
10:50-12:00
12:00-13:00
13:00-16:00

Closing
16:00-17:00

17:00-17:05
17:05

Questions and answers
Discussion among the members

Reception at Oak Village

Leaving the hotel by walk

Future Plans  Dr. Hiroshi Niino
Questions and answers

Coffee break
Questions and answers

Lunch

Discussion and compilation of a set of recommendations

Recommendations and remarks by the members
Closing remarks ~ Dr. Masahide Kimoto

Meeting adjourned
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3. External Evaluation Report

External Evaluation of the Atmosphere and Ocean Research Institute of the University of Tokyo

I. Introduction

The external evaluation of the Atmosphere and Ocean Research Institute (AORI) took place on the Kashiwa
Campus of the University of Tokyo during March 5-7, 2014. The external evaluation team assessed the materials
that were provided to it before the evaluation as well as material presented to the team orally while at the AORI.
Questions and discussions took place between the team and the AORI leadership and faculty. The evaluation team
was asked to consider the present situation at the institute, as well as outcomes, future plans and challenges to be
addressed, covering the period FY2007- FY2012. This included the activities of the former Ocean Research
Institute (ORI) and the former Center for Climate System Research (CCSR), the AORI’s two predecessor
organizations. These two entities merged in 2010. The evaluation team was asked to respond to nine key questions
about the AORI and its future. The team also provided recommendations on several other issues.

The evaluation team wishes to express its profound gratitude to the leadership, faculty and staff of the AORI who
put together the excellent summaries of the activities of the AORI since 2007. They provided us with presentations
on various AORI departments, centers, and programs, answered our many questions, and participated in our many
discussions. We also appreciated very much the outstanding hospitality and kindness shown to each of us during
our time spent in Kashiwa and Tokyo.

II. Basic Principles of the Atmosphere and Ocean Research Institute

Following are the basic principles of the AORI that were presented to the evaluation team. The team’s report is
based on considerations that have these basic principles as their foundation.

The AORI promotes basic research on the ocean and atmosphere, both of which play important roles in the earth’s
surface environment, climate change, and evolution of life. Our organization conducts research with the aim of
providing solutions to key problems regarding the survival of humanity and the biosphere using state-of-the-art
field observations, experimental verification, numerical modeling of the earth surface system, and biosphere
fluctuation analysis. In addition, as a world leader in atmospheric and marine sciences, the AORI aggressively
promotes joint usage and research within and beyond Japan. Based on these cutting-edge research activities, the
AORI actively engages in graduate education to cultivate the future leaders of atmospheric and marine sciences and
to develop human resources equipped with a rich scientific understanding of the ocean, atmosphere, climate, and
biosphere.

The basic aims of the AORI are as follows:
® To comprehensively understand the fundamental fluctuation mechanisms of the earth surface system, the
foundations of our survival.

® To take measures against and make reliable predictions for emerging global environmental problems.

To do this it is necessary to have a deep understanding of the diverse basic processes associated with the variability
of the oceans, atmosphere, climate and biosphere through both domestic and international collaborations. Based on
such knowledge and by considering its geographic variation as well as by using global and whole-earth-history
viewpoints, the AORI elucidates the mechanisms within the earth surface system.
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Research:

The AORI promotes basic research investigations of the ocean, atmosphere, and climate.We aim to create a new
academic discipline, that of atmospheric and marine sciences, that comprehensively deals with the atmosphere,
ocean, and life science through collaboration in cutting-edge field observations, experimental verification, and
numerical modeling, transcending the traditional frameworks of existing academic fields. We also communicate
broadly our scientific findings, which serve as the basis for the societal response to various problems related to the
survival of humanity and the biosphere that exist in the earth surface system.

Education:

The AORI produces the future leaders of the atmospheric and marine sciences. Through diverse collaborations
within and beyond the university, we aim to develop human resources with the necessary scientific knowledge to
respond to various environmental challenges that exist on the earth.

Joint usage/research:

As a research center for atmospheric and marine sciences, the AORI promotes research on the atmosphere, ocean,
climate, and biosphere through joint usage of scientific infrastructure facilities such as research vessels and
computers, and through diverse joint-research projects, thereby contributing to the scientific community at large.

International joint research/international contribution:

The AORI contributes to the activities of international governmental, and nongovernmental organizations that
investigate the ocean and climate under intergovernmental and other types of agreements, and it promotes
international joint research, academic exchanges, and the cultivation of young researchers.

Social contribution:

The AORI shares research findings with the broader public in a prompt and easy-to understand manner and
produces scientific findings that can serve as a foundation for administrative policies through councils, committees,
and academic societal events.

Administration:

The AORI respects free thinking that is essential for the development of research and education, and takes
compliance with laws and ordinances and energy saving into consideration. We administer the organization in a
transparent and efficient manner under the sound leadership of our director, while ensuring that we listen to the
voices of both our staff and communities beyond the organization.

I11. Overarching Issues

Before responding to the nine questions that the external evaluation team was asked to address, we discuss several
overarching issues that we believe are also of particular importance to the AORI as it plans for is future.

A. Strategic Planning

The external evaluation team believes that the AORI could benefit significantly if it undertook a comprehensive
strategic planning effort within the next year or so. The rationale for strategic planning at this time is manifold.
The merger of the former Ocean Research Institute and the former Center for Climate System Research is now four
years old. We believe now would be a good time to evaluate how well the merger has worked, but more importantly,
what are the intellectual plans for its future - what new scientific and societal issues are on the horizon for the
atmospheric and oceanic sciences, and how will the AORI respond to them? Timing is also right because a new
director will shortly be needed, a number of senior faculty will be retiring within the next several years, and the
grant and university funding for the AORI is decreasing. All of these argue strongly for a comprehensive strategic
plan to address the future.
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We recommend that the AORI undertake a comprehensive strategic planning process over the next year.

B. Marine Policy Involvement

Today it is more clear than ever that what happens on land directly impacts coastal ecosystems. The impacts of
natural hazards, climate change, and human activities, including development, on coasts and their communities are
multifaceted and require an integrated multidisciplinary response using policies that are based on sound science.
The AORI conducts science that is absolutely critical for a nation like Japan, for which coasts are a dominant
feature of its geography, economy, culture, history, food supply, and recreation activities. The AORI science is
necessary for understanding the interactions among climate, atmosphere, watersheds, coastal waters, and deep
oceans.This is the basis for reducing the likelihood and impacts of natural disasters, and for the ability to predict the
consequences once they do happen.The Great East Japan earthquake, tsunami, and associated Fukushima disaster
converged to demonstrate just how important are the science and education conducted at the AORI. It is essential
that the people and government of Japan not forget that the diverse, but unified and complementary, capabilities of
the AORI are indispensable to support the safe and sustainable continuation of economically strong, resilient and
vibrant coastal communities.

We recommend that the AORI build strong collaborative relationships with elements of the University of
Tokyo engaged in marine policy. This has strong mutual interest for both parties. Good ocean and coastal
policy is founded on good science that the AORI is uniquely qualified to provide. Marine policy faculty can
and ought to be among the strongest advocates for the science of the AORI.

C. Virtual Centers of Excellence

The evaluation team was highly impressed with the actions of the AORI faculty in undertaking responsibility to
ensure a rigorously scientific understanding of the destruction caused by the 2011 tsunami. The AORI supports the
use of science to assist the restoration processes of ecosystems and the fisheries industry in the Sanriku Region. The
International Coastal Research Center is sharing research findings collected in Otsuchi Bay over nearly 40 years,
both locally and with the international community.

We recommend that the AORI might consider organizing Centers of Excellence, drawing on the Otsuchi Bay
example. These would be virtual centers that build bridges among academics from wide-ranging disciplines
that address issues, problems, challenges and opportunities that face coastal communities, and that can
benefit from the AORI's scholarship. This would allow researchers to engage firsthand in the most pressing
issues directly with communities.

Such centers could also provide for inter-college, -school, and -departmental collaboration, something not
encouraged by the traditional academic structure.

D. New Director Considerations

Within the next year the AORI will be searching for a new director. The new director must have excellent vision
and a clear mandate to lead the institute in whatever new directions are determined by the strategic planning
process. The external evaluation team believes that the new director should be relieved of most onerous
administrative duties so he/she can focus on the research and educational programs of the AORI and communicate
the strengths and values of the AORI to the Japanese and international scientific, governmental, and business
communities. To handle most of the administrative responsibilities the AORI might want to consider appointing an
Executive Associate (or Executive Vice) Director with experience in Japanese and University of Tokyo policies and
procedures.

We recommend that when a search for a new director is undertaken, it be wide-ranging, including both
internal and external candidates.
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E. New Building for the Division of Climate System Research

When the former Ocean Research Institute and the former Center for Climate System Research joined to form the
AORLI four years ago, the new building that was constructed for the AORI was only large enough for units of the
former ORI. The new Division of Climate System Research in the AORI was housed in another building at the
opposite end of the Kashiwa Campus, thus making communication and interaction between the ocean and
atmospheric components of AORI difficult. This served to negate one of the strongest reasons for the merger - the
importance of the strong interaction between the ocean and atmospheric scientists of the new AORI.

We recommend that the administration of the AORI should work with the University of Tokyo
administration to develop plans for the construction of a new building, adjacent to the present AORI, so that
the Division of Climate System Research is co-located with the other divisions of the AORI.

IV. Response to Key Questions

The external evaluation team was asked to provide a set of opinions that will serve as guidelines for the future
development of the AORI following the 2010 consolidation, rather than an evaluation of the performances and
activities of former departments, centers, etc. To do this, the team was asked to focus its evaluation and report on
nine key questions. We have organized our report below based on those nine questions. Two team members were
primarily responsible for the response to each question, so each team member had significant responsibility for
three different questions. All team members discussed each of the questions, however, and everyone had input to
our response to every question. The first three questions focused on institution research activities conducted for the
three years since the 2010 consolidation took place.

Question 1. Does the AORI, following consolidation, have an organizational system appropriate to the
promotion of innovative basic research on oceans and atmosphere?

The structure of the AORI has grown organically and opportunistically since the ORI’s founding in 1962 and the
ORI’s merger with the Center for Climate System Research in 2010. The current structure is a hybrid of
discipline-based divisions and departments, and interdisciplinary/multidisciplinary centers. As of April 1, 2014, the
AORI will consist of three divisions, nine departments, three research centers, and the Center for International
Collaboration. The basic building blocks of the divisions, departments, and centers are sections, which number
approximately 40. Faculty membership of a typical section consists of a Professor, Associate Professor, and
Assistant Professor, plus or minus.

The evolving structures of the AORI and its predecessors have fostered excellent and innovative basic research on
oceans and atmosphere. However, decreasing budgets since the de-nationalization of Japanese universities in 2004
have resulted in unprecedented stresses on the Institute. Furthermore, a global trend is that innovative ocean and
atmospheric research is increasingly multidisciplinary, interdisciplinary, and/or transdisciplinary, which the AORI is
exploiting primarily through an ‘incubator’, the Center for Earth Surface System Dynamics.

In light of budgetary pressures and global trends, the question arises as to whether or not the current structure of the
AORI is optimal for meeting the future objectives of the AORI. Form should follow function with regard to
structure, and the AORI’s function for the next five to ten years would ideally be determined through a strategic
planning process as described above, which would provide a blueprint for allocation of staff and resources over a
given time period.

As is the case at most universities, the AORI in general has a bottom-up decision-making process that is highly
valued and admired by staff. Following development of a strategic plan;
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We recommend that implementation of the strategic plan described above be accompanied by a
fit-for-purpose reorganization that results in a relatively flat, meritocratic, and flexible structure that can
readily respond to changing external and internal circumstances.

The AORI currently has a Council consisting of University of Tokyo and other Japanese scientists that guides the
Institute scientifically. Peer institutions abroad are increasingly engaging philanthropists, business leaders,
politicians, and celebrities to serve on formal advisory groups

(e.g., Columbia Earth Institute External Advisory Council(http://www.earth.columbia.edu/articles/view/1006)
and Leadership Council (http://www.earth.columbia.edu/articles/view/3125);

NOC Advisory Council (http://noc.ac.uk/about-us/noc-advisory-council/members);

Scripps Director’s Circle (https://scripps.ucsd.edu/giving/directors-circle);

Woods Hole Board of Trustees (http://www.whoi.edu/main/board-corporation); etc.).

Such advisory groups provide extraordinary opportunities for supporting institutions beyond traditional means. If
such an external advisory boards existed for the AORI it could provide not only highly valuable independent advice
on local and national societal issues of importance to the Japanese community, but also give useful suggestions as
to potential non-governmental sources of funds for the AORI and its research programs.

We recommend that the AORI form a broad-based advisory group, complementing the current AORI
Council and perhaps with some international members, to increase support of the Institute in society beyond
the University of Tokyo and MEXT.

The AORI and JAMSTEC are the major, dominant academic and governmental research institutions, respectively,
for the oceanographic and atmospheric sciences in Japan. As such, potential for significant synergy between the
two is high. Graduate students are the lifeblood of academic research institutes, and those at the AORI are no
exception. For 52 years, graduate students at the AORI and its predecessor entities have belonged to multiple
graduate schools, currently five. Differing requirements for masters and doctors degrees among the multiple
graduate schools prevent definition of what is unique about the AORI graduate degrees, does not build the AORI
brand, and probably does not help in recruiting graduate students to the AORI. The multiple graduate faculties
hosting the AORI academic staff inhibit multidisciplinary, interdisciplinary, and transdisciplinary efforts that are
increasingly where cutting-edge and innovative research and education are undertaken. This is especially important
at the interface between science and the social sciences, which the UT Ocean Alliance has been attempting to
address since 2007. The AORI is currently under fiscal stress, and these stresses do not appear to be diminishing;
forming a Graduate School of Atmosphere and Ocean Sciences will be a major step in the AORI gaining more
control over its destiny. Moreover, an AORI PhD program that would involve JAMSTEC scientists as adjunct
faculty would capitalize on the strengths of both institutions, grow AORI student numbers, invigorate JAMSTEC,
and foster increased collaboration between the AORI and JAMSTEC.Possible models include the world-leading
MIT-WHOI Joint Program in Oceanography (http://mit.whoi.edu) and the CSIRO-UTAS PhD Program in
Quantitative Marine Science (http://www.imas.utas.edu.au/qms).

We recommend that the AORI work with the University of Tokyo toward the formation of a Graduate
School of Atmosphere and Ocean Sciences, and that appropriate scientists from JAMSTEC be involved in
this new school as adjunct faculty.

This new graduate school will enable the AORI to offer unique masters and doctors courses; to give clarity to what
masters and doctors degrees awarded to AORI students mean; to enhance recruitment of top-quality graduate
students; to build the AORI brand; to build links among the various AORI divisions, departments, and centers; to
foster interdisciplinary and transdisciplinary education and research; to position the AORI as the natural leader of
the UT Ocean Alliance; to take advantage of the expertise in JAMSTEC; and to develop joint graduate programs
with other organizations.
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Question 2. Has the AORI secured appropriate researchers as a world leading research center in
atmospheric and marine sciences and has it begun to produce world-class research outcomes?
Adyvice for further improvement would be appreciated.

The AORI has a strong cohort of faculty members, many of whom are internationally renowned for their research
in atmospheric and oceanographic science. A demographic bulge in faculty members will result in turnover of
approximately one-third of the members over the next decade, providing the opportunity for significant staff and
scientific renewal.

We recommend that faculty renewal be aligned with an AORI strategic plan as outlined above.

In a 2011 assessment of the global top 30 research institutions in oceanography conducted by Thomson Reuters, on
the basis of citation impact for highly cited papers (10 or more), the University of Tokyo ranked 12" a highly
respectable showing (http://www.timeshighereducation.co.uk/416012.article). Publication and citation metrics,
however, vary by discipline and sub-discipline, and it is challenging to assess such metrics in detail in the absence
of benchmarks. Furthermore, such metrics are imperfect in assessing an individual’s total contribution to science.
However, publication and citation metrics for a significant minority fraction of Associate Professors and Professors
are not at the level that would warrant appointment to similar positions at peer institutions abroad.

We recommend that the AORI undertake a periodic benchmarking exercise against other leading
atmospheric and oceanographic research institutions, e.g., GEOMAR Helmholtz Center for Ocean Research
Kiel, National Oceanography Centre (UK), Scripps Institution of Oceanography, Woods Hole
Oceanographic Institution, etc., to assess where it stands relative to peer institutions around the globe.

The AORI currently has approximately 65 faculty members and 80 post-docs. Of the 65 faculty members,
approximately two-thirds are alumni of the University of Tokyo and one is foreign-born (but did a PhD at the
University of Tokyo). Such a staff profile is unique among the world’s major atmospheric and oceanographic
research institutions. Furthermore, five percent or less of open faculty positions are advertised internationally. The
AORI’s heavy reliance on University of Tokyo alumni specifically and the Japanese talent pool (<2% of the world’s
population) in general stands in marked contrast to increasing internationalization of peer institutions abroad and of
the oceanographic sciences. Recognized challenges to internationalization of the AORI include language, culture,
and lifestyle. Nevertheless,

We recommend that the AORI develop and implement an internationalization strategy to exploit the global
pool of talent in the atmospheric and oceanographic sciences.

Question 3. Evaluation and advice regarding the initiatives, activities, and future direction of the Center
for Earth Surface System Dynamics established at the foundation of the AORI would be
appreciated.

The Center for Earth Surface System Dynamics (CESD) was established in April 2010 at the same time that the
AORI was constituted from merging the former Ocean Research Institute, which specialized in basic research on
oceans through observation and experimental research, and the former Center for Climate System Research, which
specialized in research on climate systems via climate models, primarily numerical simulation. CESD has since led
a series of innovative collaboration research projects.

CESD was established with the goal of creating a synergistic outcome from the merger of the two institutions.
CESD includes of four research sections: paleo-environments, ecosystems, genetics, and atmosphere and ocean. It
integrates and develops next-generation field observations, experimental and analytical methods, and
state-of-the-art modeling based on novel ideas generated by basic research in each research section.

CESD has had numerous research achievements in its short four-year history. These include the reproduction of
ocean circulation by climate modeling using paleo-environmental data; simulation of nitrite concentration using the
marine model COCO and comparison of the results with field data; development of a fish gene database and

84



assessment of genetic transition and environmental impact; and typhoon simulation using the NICAM atmosphere
model and the development of the coupled NICAM-COCO model. CESD has also developed simulations of the
transport of atmospheric pollutants, developed of a data assimilation system, and developed a simulation of the
Fukushima nuclear plant accident and compared the simulation results with field data. CESD has created an
Earth-surface system database of field data and modeling results, which also includes a shipboard observation
database and a database of the simulation and field results for air pollution and nuclear plant accidents.

We recognize that the CESD has initiated an excellent new type of research initiative in Japan, which greatly
enhances scientific research through an integrated understanding of atmospheric and oceanographic science, both in
Japan and internationally. CESD is clearly one of the most outstanding synergistic outcomes from consolidation of
ORI and CCRS. We are particularly impressed with the enthusiastic communication between modelers and
specialists collecting data in CESD. Such successful communication is commonly quite challenging because the
two groups have traditionally quite different approaches to their science.

We recommend continuing the current highly successful activities of the CESD and its plans for further
development over the next decade.

We agree with the CESD’s future plan to reinforce science-driven research through the following three grand
challenges: (1) Multi-scale interactions (high resolution atmosphere-ocean interaction, global-regional multi-scale,
interlinking of micro and macro processes); (2) Nitrogen cycle and ecosystem variations in a changing climate
(ecosystem responses to climate change, climate modeling and ecosystem variations); and (3) Symbiotic evolution
of life and environment (life and gene evolution, modern and paleo-environment). We also agree that the current (or
expanded) size of CESD is required to maximize use of the expertise of the four research sections so they can carry
out the research necessary to address successfully their grand challenges outlined above. As CESD develops further
it will be important to make certain that space in the AORI building is available for its increased research and
educational activities, and that adequate computer resources are available for increasing simulation, data analysis,
and database construction.

Question 4. Have the activities of the AORI in terms of its role as a national joint usage and research center
been functioning adequately? Has the AORI been functioning adequately as a center of
atmospheric and marine science research? What is expected of the AORI?

The AORI has actively provided various joint usage programs in marine and atmospheric sciences throughout
Japan. The most significant program has been providing research ship opportunities for researchers from outside
of the AORI using the two research vessels Hakuho Maru and Tansei Maru. The Tansei Maru has recently been
retired and replaced by the Shinsei Maru. The other excellent activity is a visiting researcher program at the
Kashiwa campus and at the International Coastal Research Center, located in the town of Otsuchi.

The Interdisciplinary Collaborative Research Committee is an open-type joint research framework launched in
2011. It has provided opportunities for individual researchers and groups of researchers across Japan to collaborate
with AORI faculty members. This has occurred through specified joint research topics provided by the Committee
and general joint research topics provided by individual researchers or groups of researchers inside or outside of the
AORI.

The Center for Cooperative Research Promotion supports cruise coordination, field research, laboratory research
and coastal research. The Great East Japan Earthquake on March 11, 2011, significantly damaged the International
Coastal Research Center at Otsuchi. However, with great effort the center is now providing support to joint
usage/research through restored research vessels. Due to budget cuts the overall number of technical staff at the
AORI has decreased, but the remaining staff have been assisting each other in acquiring the necessary skills to
make certain that the necessary support can still be provided.

Two research vessels, Hakuho Maru and Tansei Maru, were transferred to the JAMSTEC in April 2004. Since
then, the AORI has publicly advertised and considered research plans and formulated voyage plans for the two
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vessels across the country. JAMSTEC has operated the vessels in accordance with plans coordinated by the AORI.
The Tansei Maru was retired from service in late January 2013 and the replacement vessel, the new Shinsei Maru,
was launched in June 2013. The aging Hakuho Maru, which was launched in 1989, is another large concern, as it
will require replacement in the near future.

The Hakuho Maru is used for long, deep-water research voyages, while the Shinsei Maru is used for short research
voyages lasting from a few days to two weeks around the Japanese islands. The voyage plan for the Hakuho Maru
is formulated every three years, and that for the Shinsei Maru is determined following a public advertisement and
examination process. A letter of agreement made when the vessels were transferred from the ORI to the JAMSTEC
in 2004 committed both the Hakuho Maru and the Tansei Maru (superceded by Shinsei Maru) to be at sea for 300
days a year. However, due to rising fuel costs and reduced budgets JAMSTEC has not been able to maintain this
commitment, and in fact the number of days of ship support has decreased year after year.

We recommend that the AORI work with MEXT and JAMSTEC to ensure that Hakuho Maru and Shinsei
Maru each operate 300 days per year by giving special priority to conducting the national joint usage
program as committed to in the 2004 letter of agreement.

Among 783 presentations made at the Spring Meetings of the Oceanography Society of Japan between 2008 and
2012, 17% utilized the two research vessels. During the past five years, the Tansei Maru generated results in at least
10 peer-reviewed papers and the Hakuho Maru in 30 published papers per year. Immediately following the 2011
Great East Japan Earthquake, the Tansei Maru and the Hakuho Maru acquired many samples associated with
ecosystems, the seafloor environment, and the dispersal of radioactive substances during the early days after the
earthquake.

Joint usage research voyages involving the Tansei Maru and the Hakuho Maru have played an important role in
graduate education in Japan. In the past several years approximately 70% of the researchers aboard both vessels
were graduate students. These vessels made significant contributions through interactive shipboard education in
addition to helping the students to collect data for their masters and doctoral theses. Marine science is a highly
interdisciplinary field, and spending an extended period of time on the same vessel and engaging in discussions
with leading researchers from other fields are valuable experiences for the future leaders of marine science.

The AORI received the highest “S” rank in its 2013 interim assessment on joint usage/research conducted by
MEXT. The AORI was also the recipient of a good rating in its year-end assessment, and it has been awarded an
ongoing status as a joint usage/research center for the next year.

All nation-wide shipboard joint usage programs have been successfully conducted since amalgamation of the
former ORI and CCSR in 2010. They have clearly provided excellent support to researchers as well as helped train
graduate students who will be responsible for the future of our science. These programs have provided great
benefits to both the national research community as well as the internal AORI community. We strongly believe that
these joint usage programs should be continued in the future. However, we believe that their operations should be
evaluated thoroughly when considered for continuation over the next decade.

We recommend that the data collected by the joint research cruises be kept in a database at the AORI or
another suitable location.

Question 5. We are eager to produce a regular cohort of outstanding postgraduate students. Advice on our
current efforts in postgraduate education would be appreciated.

The AORI, as a part of the University of Tokyo, is engaged in teaching graduate students. The faculty members
belong to five graduate schools and deliver eleven course lectures to them. The AORI is unique in that it is the
only high-level institute in Japan where both education and research in the basic marine sciences and numerical
climate modeling are undertaken. Therefore the AORI has a responsibility to foster good researchers and experts in
those areas to maintain and increase the level of research activity not only in the AORI but also in Japan.
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Faculty members of the AORI are free from responsibility for course lectures for third and fourth year
undergraduate students. While this allows more research time for the faculty members of the AORYI, it lessens the
opportunity for undergraduate students to communicate with faculty members of the AORI through lectures. The
AORI has distinct disadvantages in enhancing participation of good undergraduate students in its programs in two
respects compared with the Graduate School of Science on the Hongo campus; one is the significant geographical
disadvantage, and the other is that the faculty members of the Graduate School of Science on the Kashiwa campus
are less known to undergraduate students than those on the Hongo campus. (There are meteorology and
oceanography courses in the Graduate School of Science on the Hongo campus, and these courses could be one
possible choice for those undergraduate students who are interested in meteorology/oceanography and climate.)

As a strategy to overcome the disadvantages mentioned above and to succeed in enhancing participation of good
undergraduate students in the AORI (which is essential to foster outstanding graduate students) the AORI has
introduced several programs. The all-campus independent seminars and all-campus hands-on experience seminars
for the first and the second year undergraduate students inform them of the range of research activities at the AORI.
As students must determine the specific area of education they want to focus on in the third and fourth years before
finishing the second year, the two seminar programs are given at an appropriate time. The Atmospheric and Marine
Sciences Internship Program, which is given for the third year students, provides good opportunities for students to
communicate with the AORI faculty and learn about the importance of engaging in graduate course at the AORI.
Postgraduate Study Guidance for fourth year students also helps to emphasize to undergraduate students the
importance of engaging in graduate courses at the AORI and helps to cultivate an interest in the ocean and
atmospheric sciences.

We recommend continuation of all these efforts. However, since several years have passed since their
introduction, we recommend reviewing their effectiveness either through questionnaires or by interviewing
graduate students and then considering any necessary improvements.

The AORI plans to strengthen its involvement further in the education for the first and second year students by
proposing the following to the University of Tokyo:

1) Seminars of small size for the first and second year students;
i1) Kashiwa Campus Winter Program for the first year students.

We recommend that this proposal be carried out as a good opportunity to deliver new knowledge emerging
from interdisciplinary studies in the marine and climate sciences, and also as one of new strategies to
strengthen participation of good undergraduate students in the AORI.

Currently about 200 graduate students are supervised by the faculty members of the AORI, roughly equally divided
between PhD and MS students. About 30% of the students are female. Each faculty member supervises, on average,
about three graduate students. This number is appropriate, and this level should be kept or increased slightly in the
future. The number of MS students at the AORI in the Graduate School of Science has decreased from 53 to 38 in
the past several years, while no such decrease is seen in other Graduate Schools. The reason for this decrease is not
clear.

We recommend that the AORI seek to discover the reason(s) behind this recent decrease in MS students and
make efforts to grow the cohort of MS students.

The AORI has introduced the Director’s Prize for new doctorate recipients as a response to a recommendation in
the previous review of the CCSR. This is effective in encouraging graduate students.

We recommend that the Director’s Prize be continued.

There are currently 80 postdocs at the AORI. This number is surprisingly small compared to the number of the
faculty members. The contribution of postdocs in generating important research results is highly significant.
However, postdoc positions are unstable and there is no long-term career path, with a maximum employment
period of five years.
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We recommend that efforts should be made to obtain the external funds necessary to hire more postdocs.

Question 6. What requests and expectations does the international community have of the AORI regarding
international joint research and exchanges, human-resource development and contribution to
international organizations?

International research activities are a major part of the AORI’s research portfolio. These efforts are primarily
focused on two organizations within the AORI - The Center for International Collaboration (CIC) and the
International Coastal Research Center (ICRC). The latter organization is discussed in the response to Question 9.
Individual faculty members in the departments and research centers also carry out numerous international research
activities. The AORI faculty have been involved in a number of highly successful international projects. The AORI
has concluded academic exchange agreements with 16 research organizations in 10 countries in Asia, Australia,
Europe, and North America, including the US, the UK, and South Korea. It continues to promote academic
exchanges by dispatching and inviting researchers to and from these and other nations, and there have been a
significant number of exchange visits between the AORI and foreign institutions. The number of Japanese scientists
going to foreign institutions has been increasing recently. However, the number of visiting scientists coming to
the AORI has been continually decreasing each year, largely because the Multilateral Cooperative Research
Program “Coastal Oceanography” ended in 2010. Human resource development and academic exchanges with
other Asian countries have been promoted through the JSPS’s Asia Core Program.

The ocean and atmospheric sciences, by their very nature, are international and global in character. The Center for
International Collaboration will thus continue to play a critical role in making certain that the AORI and its faculty
and students are intimately involved in international activities. The leadership provided by Japanese scientists in
developing oceanography programs in the Southeast Asia region has been, and will continue to be, of particular
importance. Nations in this region recognize the strength and breadth of the marine programs in Japan in general
and AORI in particular, and they look to Japan and the AORI to continue their aid and support of the developing
marine programs in this region. The coastal waters of southeast Asia will continue to be heavily impacted by the
large population centers in the region, and continuing and growing research programs to evaluate the impact of
human activities on marine biogeochemistry, fisheries, climate change, etc. will be especially important. Due to its
geographical position and its widely recognized scientific expertise, the AORI and its scientists should play an
important leadership role in this region. Joint research programs and active exchange programs should be
common. The AORI should also play a leading role in education programs in this region, focusing on training of
graduate students from Southeast Asia and encouraging postdoctoral students to spend time at the AORI. Faculty
exchange programs between the AORI and research institutions in Southeast Asia should also be encouraged
strongly.

We recommend that CIC expand its efforts in education and research exchange in Asia in general and in
Southeast Asia in particular.

The Center for International Collaboration is also a key domestic center for large-scale international research
projects. It promotes and supports inter-governmental agreements on academic activities related to the ocean and
climate, and it promotes international integrated research in the ocean and atmospheric sciences. It also serves as
the organizational base for international academic exchanges and for training young scientists from oversees, as
mentioned above.

CIC continues to fulfill their responsibility as a coordinator for governmental agencies and for the atmospheric and
marine research community in Japan that operate under the rubric of intergovernmental agreements on oceans and
climate, such as the UNESCO/Intergovernmental Oceanographic Commission (IOC), the North Pacific Marine
Science Organization (PICES) and the Intergovernmental Panel on Climate Change (IPCC). Professors in CIC
have leading roles in Japan’s membership in the IOC, with Prof. Uematsu chairing the Japanese delegation and Prof.
Michida serving as a Vice Chairman of IOC. CIC faculty have also played a leading role in several programs of the
International Geosphere Biosphere Program (IGBP) as well as leading the development of the research and
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education network in coastal oceanography in Southeast Asia. Other AORI faculty members have had important
leadership roles in other international programs such as INQUA and PAGES.

The new International Council for Science (ICSU) Future Earth Program, which combines the old IGBP,
International Human Dimension Program (IHDP), and Diversitas, will be getting underway shortly. Japan should
have a central role in Future Earth, and the CIC is in an excellent position to make certain that the AORI and its
scientists are involved. Several AORI faculty members have been significantly involved with the older ICSU
programs, and this should continue in Future Earth. Of particular importance will be bringing young scientists from
the AORI into the program right as it is beginning. They will then be in a position to have leadership roles in the
various parts of Future Earth. CIC is in an excellent position to help the AORI faculty be involved in creating and
promoting integrated international research in Future Earth and other international research efforts.

Faculty in the Department of Ocean Floor Geosciences have contributed significantly to the recently completed
Integrated Ocean Drilling Program. Japan has made a major commitment to the new International Ocean Discovery
Program, both in terms of scientific support, but also through the operation of the drillship Chikyu. The AORI
faculty and their outstanding climate models have contributed significantly to IPCC assessment reports and that
should continue and expand in the future if possible. The AORI clearly has had a strong presence on the
international research scene.

We recommend that the CIC and other AORI professors should be leaders in the development of the Future
Earth Program in Japan, the new International Ocean Discovery Program, the IPCC, I0C, PICES, and
other international research activities.

Of some concern is that several members in the leadership of CIC are approaching retirement age, and active
continuation of CIC and its programs is critical for the AORI.

We recommend that CIC begin to consider ways to encourage other faculty to become actively involved such
that the future of CIC and its programs is secure. Individuals with interest in both science and policy related
issues would be particularly valuable as future leaders.

Question 7. Advice on the AORI’s public relations and educational activities would be appreciated,
including whether the AORI has provided the broader society with useful scientific findings,
which serve as a foundation for government policies.

The AORI has made great strides in public engagement and outreach since the 2008 external review. The robust
combination of community education activities is truly impressive and creative. Combined with this are the many
publications written to enhance public understanding and appreciation of ocean and coastal systems and their
importance to Japan's well being. This is also matched by service by AORI faculty on government committees and
councils that has provided the broader society with useful scientific findings that serve as a foundation for good
public policy. We comment on three particular areas of strength.

Graduate Education :

A fundamental component of the AORI's mission is the training of future leaders in atmospheric and marine
sciences through its graduate education program. It produces human resources who will develop and contribute to
understanding the Earth system and lead to actions that address environmental challenges. It is clear that the AORI
has been highly successful in training many outstanding scholars. Nevertheless, the AORI has no database listing
these alumni, both former faculty and graduate students whose success the Institute and its resources made possible.

We recommend that the AORI should build a database of student and faculty alumni, complete with present
address and professional position.

We recommend that the AORI should hold regular alumni events to build esprit de corps and loyalty.
Interactions with these alumni can also be inspiring to current students.
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We recommend that the AORI utilize alumni, including retired faculty, to support efforts to maintain and
enhance government and private support for the Institute, and to recruit new graduate students.

We recommend that the AORI determine what fraction of other research institutions, JAMSTEC for
example, are alumni of the Institute.

The AORI is part of the University of Tokyo Ocean Alliance, which engages a large number of faculty and
researchers from a variety of graduate schools, research institutes and one research center in a broad range of
ocean-related topics. Ocean Alliance is developing human resources in marine science through such programs as
the Interdisciplinary Education Program in Ocean Science and Policy. The aim is to address contemporary
ocean-related issues in an interdisciplinary and comprehensive way, to deepen the understanding of the oceans, and
to develop new ideas, technologies and industries, and cultivate new academic disciplines that integrate these
connected fields.

We recommend that the AORI continue and strengthen its involvement in the UT Ocean Alliance, and use it
as a link to support good public policy.

We recommend that the AORI utilize its involvement in the UT Ocean Alliance as a means to motivate and
recruit students who have a demonstrated interest in ocean and atmospheric sciences. With their
multidisciplinary background, such students would be well placed to address issues of national importance
in interconnected atmosphere, ocean and living systems.

Public Engagement and Outreach (Public Relations) :

The AORI is to be highly commended for establishing a Public Relations Office in 2010. It comprises technical
officers who aid students and faculty to prepare manuscripts. They also support the Institute's website, which is
aimed both at the general public and at undergraduate students who are interested in graduate study. It outlines
research activities, makes available the catalog and newsletters via download, and reports on the restoration status
of the International Coastal Research Center and of the town of Otsuchi. The staff also hosts visitor events at the
AORLI facilities and an impressive variety of public engagement activities. The "Science Sushi Bar" is particularly
creative. These activities range from its annual, widely distributed bilingual catalog, which summarizes research
activities and accomplishments, to its three impressive newsletters. Universities exist to support the public good,
and the efforts of the Public Relations Office are demonstrating the value of the AORI to its public.

We recommend that the AORI should continue, and if possible expand, its excellent effort in public
engagement and outreach.

We recommend that the AORI may wish to consider publishing a magazine similar to “Oceanus” that is
published by the Woods Hole Oceanographic Institution and that can be purchased through a publisher.

We recommend that if the AORI is to connect to prospective students, it must develop a robust and active
presence on Facebook and other social media. Undergraduate students are almost universally focused on
social media as a source of information.

Public Engagement with Government :

The AORI is contributing to policy planning by the government through provision of faculty members’ expertise on
ministerial councils and committees. In a most impressive example of public engagement, the AORI faculty has
undertaken responsibility to ensure a rigorously scientific understanding of the destruction caused by the 2011
tsunami. The AORI is supporting the use of science to assist the restoration processes of ecosystems and the
fisheries industry in the Sanriku Region. The aim is to clarify the status of ecosystems destroyed by the tsunami,
determine what is required for restoration, and transmit findings internationally. The AORI's response to the
recent earthquake and tsunami is a truly outstanding example of science for the public good.
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We recommend that the AORI should explore other vehicles for conducting, connecting, and collaborating in
research and outreach that has a demonstrated connection to the public good.

The impacts of hazards, climate change and human activities on coasts and their communities are multifaceted and
require an integrated multidisciplinary response.

We recommend that the AORI develop collaborations with social sciences and design disciplines such as
architecture and engineering to support coastal community design that creates hazard resiliency, reduces
environmental impact, and supports healthy economic development.

The best public engagement involves a two-way communication between the Institute and its stakeholders,
including the general public and their government institutions.

We recommend that the AORI build mechanisms for discovering what is of public need, interest, and
concern, and for redirecting research, educational, and outreach efforts to address novel, emerging needs,
challenges, and opportunities that face people who live and depend along coasts.

We recommend that the AORI should continue to find additional ways to serve national and local
government, both to serve the public good and to increase the esteem and value that public officials have for
the Institute.

Question 8. Advice would be appreciated regarding where there is room for improvement in AORI’s
research support system when compared with other research institutions inside and outside the
country.

The AORI appears to have a good support system for joint usage/research compared with other institutions inside
and outside Japan. The institute undertakes research support through three different sections of the Center for
Cooperative Research Promotion. These sections include Field Research Support, Laboratory Research Support,
and Coastal Research Support. The Field Research Support Section primarily handles the operation of equipment
for research cruises, and is primarily a shipboard activity. It also develops or improves equipment shoreside. The
Laboratory Research Support Section supports laboratories at the AORI that are used by many individuals and
groups and also promotes the use of new technologies. The Coastal Research Support Section operates from the
Otsuchi campus and provides research support to both the AORI and external researchers. Recently this section has
been focusing on the restoration of the damaged facilities on that campus, including ships. There has recently been
a significant decrease in the technical support personnel of these sections, and this is a cause for considerable
concern.

The AORI presently has 14 technical staff members for field research (11 in the Field Research Support Section and
3 in the Center for Cruise Coordination), but only one staff member exists who is related directly to physics. This
does not provide sufficient support for investigators who require that expertise.

We recommend that new technical staff directly related to physics be employed.

For the continuous improvement of services by technical staff it is necessary that the staff know about recent
advances and changes in their technical field. This requires active training and reading about changes made within
the technical groups. An annual report by the technical staff providing information on the improvement of
technology in their areas can be valuable, e.g., see http://www.riam.kyushu-u.ac.jp/gikan/.

We recommend that an AORI Technical Report be published each year and that all technical support staff
contribute to it.

The age distribution of the present technical staff is a challenge for the future technical service system because
many older technical staff members will retire in the near future and the succeeding employment of younger staff
will likely be difficult due to budget problems. The number of technical staff in the AORI is already insufficient for
providing scientific services in the joint usage/research system. To increase the number of technical staff, the AORI
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must try to obtain external funds because support from the University of Tokyo and MEXT will likely continue to
decrease.

Question 9. The International Coastal Research Center, which was badly damaged by the Great East
Japan Earthquake, has been nearly restored to its pre-disaster condition, and has resumed a
research project on the secondary transition of the coastal ecosystem by reviewing the
organizational system (see the evaluation document). Advice on our future course of action
would be appreciated.

The International Coastal Research Center is located in Otsuchi Town, Iwate Prefecture. The ICRC suffered
major damage by the Great East Japan Earthquake and the subsequent Tsunami on March 11, 2011. However it was
fortunate for ICRC that the 3™ floor of the main building escaped major damage, although the first two floors were
destroyed. ICRC established the new Coastal Ecosystem Restoration Section in April 2012 to address issues related
to the disaster. The ICRC has continued its research activities, including “Project Grand Maillet”, under the
umbrella of TEAMS (Tohoku Ecosystem-Associated Marine Science), which is based on the 3™ floor of the
building. The Great East Japan Earthquake and the subsequent tsunami constituted a major disaster, but it provided
an opportunity for establishing a new style of joint usage/research program. TEAMS is being developed from this
perspective. The ICRC is now conducting extensive monitoring research related to the restoration of ecosystems in
Otsuchi Bay and the Sanriku coastal area after the major damage arising from the earthquake and tsunami as part of
Project Grand Maillet.

Many of the primary current studies at ICRC concern ecosystem changes in Otsuchi Bay. However, these changed
ecosystems may induce changes in material cycling in that region, especially bio-active elements such as
phosphorus, nitrogen, silicon, etc. Moreover, changes in material cycling in turn will cause ecosystem changes.

We recommend that studies be carried out on the mutual interaction of ecosystems and material cycling
changes in Otsuchi Bay, and that the results of the studies in Otsuchi Bay be compared with results in other
bays along the Sanriku coast.

Otsuchi Town plans to conserve the coastal low land area where the elevation is less than 14.5 m above sea level,
allowing no residences in that area.

We recommend that a study be conducted on changes to ecosystems and material cycling around the
waterfront in the coastal low land area, the transition area between land and coastal sea.

Related to Project Grand Maillet, public involvement and engagement are also important for the recovery of human
well-being in the Tohoku district from the tremendous damage by the great earthquake and tsunami. Involving the
public in gathering the appropriate scientific information and knowledge for the restoration of the coastal
environment there is very important. This type of scientific outreach by the AORI is particularly valuable in the
Tohoku district of Japan.

We recommend that the ICRC propose a concrete action plan for the recovery of economic activities,
especially fisheries, in the Sanriku coastal area based on the results of its scientific research.

V. External Evaluation Team Members

Dr. Robert A. Duce (Chair) (robertduce@hotmail.com)
University Distinguished Professor Emeritus

Departments of Oceanography and Atmospheric Sciences
Former Dean, College of Geosciences, Texas A&M University
(http://ocean.tamu.edu/profile/RDuce)
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Dr. Millard F. Coffin (mike.coffin@utas.edu.au)

Professor and Executive Director

Institute for Marine and Antarctic Studies

University of Tasmania
(http://www.imas.utas.edu.au/people/profiles/current-staft/c/mike-coffin2)

Dr. E. Gordon Grau (grau@hawaii.edu)

Professor of Zoology and faculty at the Hawaii Institute of Marine Biology
Director of the Hawaii Sea Grant College Program
(http://seagrant.soest.hawaii.edu/e-gordon-grau-phd)

Dr. Masayuki Takahashi (tkhsmac@kochi-u.ac.jp)

Professor Emeritus of the University of Tokyo and Kochi University
Former Director, Graduate School of Kuroshio Science, Kochi University
(http://researchmap.jp/read0203246/?1ang=english)

Dr. Tatsushi Tokioka (tokioka@jamstec.go.jp)

Former Director, Frontier Research Center for Global Change
Japan Agency for Marine-Earth Science and Technology

Former President, Meteorological College
(https://www.jamstec.go.jp/frcgc/eng/program/gwrp/director.html)

Dr. Tetsuo Yanagi (tyanagi@riam.kyushu-u.ac.jp)

Professor Emeritus of Kyushu University

Former Director, Research Institute for Applied Mechanics, Kyushu University
(http://www.nowpap3.go.jp/eng/case/yanagi/index.html)
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4. External evaluation materials

Basic Principles :

The AORI promotes basic research on the ocean and atmosphere, both of which play important roles in the earth’s
surface environment, climate change, and evolution of life. Our organization conducts research with the aim of
providing solutions to key problems regarding the survival of humanity and the biosphere using state-of-the-art
field observations, experimental verification, numerical modeling of the earth surface system, and biosphere
fluctuation analysis. In addition, as a world leader in atmospheric and marine sciences, the AORI aggressively
promotes joint usage and research within and beyond Japan. Based on these cutting-edge research activities, the
AORI actively engages in postgraduate education to cultivate the future leaders of atmospheric and marine sciences
and to develop human resources equipped with a rich scientific understanding of the ocean, atmosphere, climate,
and biosphere.

Basic aims of the AORI :

® To comprehensively understand the fundamental fluctuation mechanisms of the earth surface system, the
foundations of our survival.

® To take measures against and make reliable predictions for emerging global environmental problems.

To do this it is necessary to have a deep understanding of the diverse basic processes associated with the variability
of the oceans, atmosphere, climate and biosphere through both domestic and international collaborations. Based on
such knowledge and by considering its geographic variation as well as by using global and whole-earth-history
viewpoints, the AORI elucidates the mechanisms within the earth surface system.

Research :

The AORI promotes basic research investigations of the ocean, atmosphere, and climate. We aim to create a new
academic discipline, that of atmospheric and marine sciences, that comprehensively deals with the atmosphere,
ocean, and life science through collaboration in cutting-edge field observations, experimental verification, and
numerical modeling, transcending the traditional frameworks of existing academic fields. We also communicate
broadly our scientific findings, which serve as the basis for the societal response to various problems related to the
survival of humanity and the biosphere that exist in the earth surface system.

Education :

We produce the future leaders of the atmospheric and marine sciences. Through diverse collaborations within and
beyond the university, we aim to develop human resources with the necessary scientific knowledge to respond to
various environmental challenges that exist on the earth.

Joint usage/research :

As a research center for atmospheric and marine sciences, the AORI promotes research on the atmosphere, ocean,
climate, and biosphere through joint usage of scientific infrastructure facilities such as research vessels and
computers, and through diverse joint-research projects, thereby contributing to the scientific community at large.

International joint research/international contribution :

The AORI contributes to the activities of international governmental, and non-governmental organizations that
investigate the ocean and climate under intergovernmental and other types of agreements, and it promotes
international joint research, academic exchanges, and the cultivation of young researchers.
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Social contribution :

The AORI shares research findings with the broader public in a prompt and easy-to-understand manner and
produces scientific findings that can serve as a foundation for administrative policies through councils, committees,
and academic societal events.

Administration :

The AORI respects free thinking that is essential for the development of research and education, and takes
compliance with laws and ordinances and energy saving into consideration. We administer the organization in a
transparent and efficient manner under the sound leadership of our director, while ensuring that we listen to the
voices of both our staff and communities beyond the organization.
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Key Questions

The external evaluation of the Atmosphere and Ocean Research Institute (AORI), which was founded in April 2010,
will assess the external evaluation materials in terms of the current situation, outcomes up to date, and future plans
and challenges to be addressed, covering the period FY2007- FY2012, including the activities of the former Ocean
Research Institute and the former Center for Climate System Research, the AORI’s two predecessor organizations.

We are hoping to see a revision of the usual external evaluation method in that we hope to obtain from the members
of the external evaluation team a set of opinions that serve as guidelines for the future development of the AORI
following the consolidation in 2010, rather than an evaluation of the performances and activities of former
departments, centers, etc.

As for the performance of individual faculty members, a digital file is attached in addition to evaluation materials
for distribution just for your general information.

Listed below are the evaluations items that we would like external evaluation members to focus on:

(1) All-institution research activities conducted for the past three years based on the basic principle and goals
(see attachment) of the AORI:

1-1) Does the AORI, following consolidation, have an organizational system appropriate to the promotion of
innovative basic research on oceans and atmosphere?

1-2) Has the AORI secured appropriate researchers as a world’s leading research center in atmospheric and
marine sciences and has it begun to produce world-class research outcomes? Advice for further
improvement would be appreciated.

1-3) Evaluation and advice regarding the initiatives, activities, and future direction of the Center for Earth
Surface System Dynamics established at the foundation of the AORI would be appreciated.

(2) Have the activities of the AORI in terms of its role as a national joint usage and research center been
functioning adequately? Has the AORI been functioning adequately as a center of atmospheric and marine
science research? What is expected of the AORI?

(3) We are eager to produce a regular cohort of outstanding postgraduate students. Advice on our current efforts
in postgraduate education would be appreciated.

(4) What requests and expectations does the international community have of the AORI regarding international
joint research and exchanges, human-resource development and contribution to international organizations?

(5) Advice on the AORI’s public relations and educational activities would be appreciated, including whether
the AORI has provided the broader society with useful scientific findings, which serve as a foundation for
government policies.

(6) Advice would be appreciated regarding where there is room for improvement in AORI’s research support
system when compared with other research institutions inside and outside the country.

(7) The International Coastal Research Center, which was badly damaged by the Great East Japan Earthquake,
has been nearly restored to its pre-disaster condition, and has resumed a research project on the secondary
transition of the coastal ecosystem by reviewing the organizational system (see the evaluation document).
Advice on our future course of action would be appreciated.
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1. Outline of the Atmosphere and Ocean Research Institute (AORI)

1) History

The Atmosphere and Ocean Research Institute (AORI) was established on April 1, 2010, at the University of Tokyo
as a result of the consolidation of two internal organizations: the Ocean Research Institute (founded April 1, 1962),
which specialized in basic research on oceans, and the Center for Climate System Research (founded April 1, 1991),
which specialized in research on climate systems with climate models.

After 48 years of its operation on Nakano Campus, the Ocean Research Institute was relocated to Kashiwa Campus
in March 2010 due to its increasingly limited space and the aging of the buildings, allowing the organization to
make a fresh start. Meanwhile, the Center for Climate System Research, which had been relocated to Kashiwa
Campus in March 2005 from the Komaba II Campus, was in its 19th year of operation.

The two organizations voluntarily consolidated in April 2010—the month after the relocation of the Ocean
Research Institute to Kashiwa Campus—and renamed themselves the AORI (Table 1-1). The AORI is a center
dedicated to comprehensive atmospheric and marine research whose aim is to elucidate, through organic
collaboration of field observation, experiments, and numerical simulations, the complex mechanisms of evolution
and change of the atmosphere, oceans, and living organisms from the time of the earth’s formation to the present,
and to establish a scientific basis for considering the future of humanity and the global environment.

The AORI was approved by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) to be a
center for atmospheric and marine research under the umbrella of the new Joint Usage/Research Center program,
which aimed at further promotion of joint usage of the AORI by researchers from all across the country. The AORI
also established the Center for Earth Surface System Dynamics to take advantage of the synergy effects resulting
from the consolidation, reorganizing into a system of three research divisions, one collaborative research
department, and three research centers.

To our great distress, in March 2011, the tsunami triggered by the Great East Japan Earthquake caused serious
damage to the International Coastal Research Center located in Otsuchi-cho, Iwate Prefecture. Aiming for a
resumption of business as normal as quickly as possible, the center resumed joint usage/research by renovating the
third floor of the damaged research building and restoring the damaged research vessel Yayoi and three small boats.
The center has been studying the restoration process of the coastal ecosystems that were dramatically altered by the
tsunami. In order to enhance this study and to disseminate its findings to the rest of the world, the center also
created the Coastal Ecosystem Restoration Section with the support of the university administration.
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Table 1-1. History.
0 < SE+HARA (AORI

1958. 1 | BRBEFE AT KEFEOEETEFREMER
BIIC oW THRFEMSEIC RS
The Oceanographic Society of Japan and the Society
of Fisheries Sciences jointly proposed establishment
of the Ocean Research Institute.

4 | BEEMSB CSVWTHERERBETNEILEHER
Resolution on establishment of the Ocean Research
Institute adopted by the Science Council of Japan.

8 lHEHMNFESICHU2TRICE L IRACFHBRYT
BENEYETHAE. HERMTRELIEBAEIC
A, HEE. B ArHARABRES CsVWTRER
EEETFE
The Minister of the Science and Technology Agency
recommended to the Minister of Education and Culture
that the new Ocean Research Institute be established
in the Ministry of Education and Culture. The Ministry
of Education and Culture formulated detailed plans for
establishing the Ocean Research Institute.
1962. 4 | BEMErR. RRARICHE, BER%r. EEHEE
ERFY. EREAL. B
ORI, the University of Tokyo, established. Ocean
Circulation and Marine Geology groups established,
and plans for research vessels formulated.

B EERAASM. 777 b oBMRE
Fish Population Dynamics and Marine Planktology
groups established.

N FRpATFAET

Original R/V Tansei Maru commissioned.

1963.

=S

=]

1964.

F=Y

N s R EM. EEEERUrIRE
Marine Inorganic Chemistry and Physiology groups
established.

1965. 4 | EEHELM. EEEHEMRE
Submarine Geophysics and Biology of Fisheries
Resources groups established.

1966. 4 N BESRLM. EBFHEMBPRE
Dynamic Marine Meteorology and Marine
Microbiclogy groups established.

I FRMERAST

Original R/V Hakuho Maru commissioned.

1967. 3

6 N EFE{LFHMEE
Marine Biochemistry group established.

B RERESMRE
Behavior, Ecology, and Observations Systems group
established.

1968. 4

1970. 4 W ExtmiEEsriRE

Benthos group established.

1972.

4]

I EEREGMRE
Fisheries Environmental Oceanography group
established.

1973. 4 N AfEEEFR L 2-BE

Otsuchi Marine Research Center established.

B AEEBEEERPIRE

Ocean Floor Geotectonics group established.

1975. 4

1982.10 [ aEAItAS (460t 1995 FHBEFICLY606t) BT

Replacement R/V Tansei Maru commissioned.
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1988. 4 | BEFIHRASHMAXFLAXICLNIFRLTFTEED
FATREFE
Cooperative research with Indonesia initiated through
the Core University Program of the Japan Society for
the Promotion of Science.

1989. 3 N AHFEFBESRBIC[RE AT LAREH O] »
Sfbhiz
The Geodesy Council stated a need for planning a
research organization focused on the climate system.

5 0 aRAMA (39911) #T

Replacement R/V Hakuho Maru commissioned.

7T I EHFESERBCHFI7O0VILARICLIZ2ESARE
(TIOT7ERFEREERDELARBRREBETHOM

w) | ' E) B e his
“Studies on variations of global environment with a
central target in Asian Pacific Regions” was proposed
as a priority research project in the “New Program” by

the Science Council.

1990. 6 W EFES TEMFHPIRE
Molecular Marine Biology group established.

12 BH70GLARICIIESRBEHETIADIC.H
RAFICEEHREFARERELTRABR A TLHAR -
SA—HEEIhAZ Lok
For the further growth of the priority research project
in the “New Program” proposed by the Science
Council, the establishment of the Center for Climate
System Research (CCSR) at the University of Tokyo
was finalized as an institute for national collaboration.

1991. 4 | EEAF¥BEERCIRIATLAR 22— R EilE
HERE
The Center's preparation office opened in the Faculty
of Science at the University of Tokyo.

 imAREREVATLAE L 2— 55 BF OM M

EboTREIN., ERAFEFRTSH TRE. HIR
105 (2001E3RA31H:Z)
CCSR, comprised of 5 research sections, was esta-
blished. The facilities of the center were set up in
the Faculty of Science's Seventh Building at the
University of Tokyo (Active until March 31, 2001).

10 N SHFRSM (Fo—/VRES) B8 (1996 £98:)
The Endowed Research Division (Global Climatology)
was established (Active until September 1996).
1992. 2 § SBEVATLHAE LY -8 (F1HTFE631m?) # 8
EXE9I54-6-11C5%0. BiE
The Center moved to the new building (First con-
struction: 631 m2) in the Komaba Campus of the
University of Tokyo (Komaba, Meguro-ku, Tokyo).
1993. 3 [ SHEIATLAE - 2—HREIRSE THEI02m2h 526
The building at the center was expanded (Second
construction: 302 m2).
1994. 6 | BEHFERERAME L 2—BE

Center for Intemational Cooperation established.

4 0 FHHREM (FO—ULRIETEF) 2588 (20005
3R:g)
The Endowed Research Division (Global Climate Varia-
bility) was established (Active until March 2000).

1997.

3 WA Es fThhi

External Evaluation was performed.

1999.



2000. 3 § FOHAEHPAEET
The Endowed Research Division was closed.

4 W 164PI%68P116 5 Fithiil. BERIBEAR 5% E
ORI internally reconstituted into six research depart-
ments and three research centers, including the newly-
established Center for Environmental Research.

2001. 4 B SBIATLHIEE 22— (E2#K) V. 6HAESH#*
HoTHRIE. FHEE10FE (2011£3A31R:z)
The Center for Climate System Research (2nd gene-
ration) was established with 6 research sections
(Active until March 2011).

4 | FHEEARHFEMER - BEREY T2 IRE
Graduate School of Frontier Sciences, Sub-division
of Marine Environmental Studies established.

2003. 4 | ~tEEERE 2 —tEEAEBEEME L2102
£, ot
Otsuchi Marine Research Center reorganized and
renamed the International Coastal Research Center.

2004. 4 B B AZEEMELEYN, BEAEBEAETAZOSF+
PE—NUEDELTRE AT LR - 2—HFE, N
Upon the reorganization of The University of Tokyo
as a National University Corporation, CCSR was re-
established as one of the Shared Facilities (Open to
all scholars in Japan).

4 | ERAZOEIAREMECHED, RRAZEEFRR
PROD#EA: ., = E T RE £ o4
ﬁigwﬂ’r%t;« F—EEWEBEVATLME 5~
e
MEA R FA R BR A WAL TEE A EFHERRE
Big~ET
The University of Tokyo transformed into a National
University Corporation incorporated as The University
of Tokyo; Ocean Research Institute restructured
accordingly.
Center for Environmental Research reorganized and
renamed the Center for Advanced Marine Research.
R/V Tansei Maru and R/V Hakuho Maru operations
transferred to the Japan Agency for Marine-Earth
Science and Technology (JAMSTEC).

2005. 3 B ¥ ZAEEFEH (TERAMAOIES-1-5) B
The Center moved to the General Research Building in
the Kashiwa Campus (Kashiwanoha, Kashiwa, Chiba).

2006. 4 | A RHERERHOESESACEOERRERE
WHRE. TOTIC3o2OESKEELIDOMRIH T E
PERAEFREFOI-IEFAICRE
Graduate School of Frontier Sciences was re-
constituted to establish Department of Natural En-
vironmental Studies in which Course of Marine
Erwvironmental Studies, including three core programs
and three cooperative programs, started.

11 | BEFREE S F<ENEREF-HRE
Marine Research Linkage group <Biosphere Envir-
onment> established.

2009. 3 N EEFSATLAEHRLT BE
Ocean Alliance Linkage established.

2010. 3 B E&H/BEBE AT LAE L 2—HBEIE
Center for Advanced Marine Research was abolished.

| Rzl E AW e ]
MNakano Campus was closed.

4 | Ex vl BE
ORI moved to a new building in Kashiwa Campus.

I RSB ATLAMB - 4— EOFES IRV EROXIS S
Ci#E
ORI made major reorganizations along with
integration with CCSR.

J 6SMEBER R ATLIAESR (35M) LEEES Y
27 LHER (3EM) (CHEE
Six research departments were rearranged into two
research divisions, the Division of Ocean-Earth
System Science (including three departments) and
the Division of Marine Life Science.

I EBEHFERERRE . s tEEEERE w4 —
(“Eft#
Center for International Cooperation was reorganized
and renamed as the Center for International
Collaboration.

| RAFRCEEE FERFIARE*SHELERFIA
HEARHEL 24— AEAELE 22 RE
Office for Cruise Coordination and Cooperative
Research Facilities was reorganized and the Center
for Cooperative Research Promotion and Center for
Cruise Coordination were established.

4 | BEFEFRERBEVATLRR 24— HEEL. AR
AR RE
HEEEETSHR R 42 HACREL. SHER.
1HRREE AR, 3t 7 — O T RS
ORI and CCSA were integrated, and the Atmosphere
and Ocean Research Institute (AORI) began
operation with a structure of three Research divisions,
one Department of Collaborative Research, and two
Research Centers including the newly-established
Center for Earth Surface System Dynamics.

HEFIH - £FERF R S &L TRER
AORI was authorized as a “Joint Usage/Research
Center” .

2011, 3 | EEAXAABEC LY, BRGEBEEMRE L 2—DMRE
ICEALEHE
The Great East Japan Earthquake gave a serious
damage to the facilities of the International Coastal
Research Center.

2012. 4 | EEFAREERR -4 EHEEBELHT BB
International Coastal Research Center, Coastal
Ecosystem Restoration Section established.

2013. 1 | FAHREEATA BR
R/V Tansei Maru retired.
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2) Organization
2-1) Research organization

The AORI organizational chart is shown in Fig. 1-1. The AORI consists of three research divisions (Division of
Ocean-Earth System Science, Division of Marine Life Science, and Division of Climate System Research) with
eight departments, the Department of Collaborative Research, and three research centers (International Coastal
Research Center, Center for International Collaboration, and Center for Earth Surface System Dynamics). As an
organization that supports joint usage / research including the use of research vessels, the AORI also includes the
Center for Cooperative Research Promotion, which consists of the Field Research Support Section, the Laboratory
Research Support Section, and the Coastal Research Support Section.

2-2) Operation

The policies, appointment of faculty members, and other important matters at the AORI are determined at monthly
faculty meetings. The faculty meetings are attended by full-time professors, associate professors, lecturers, and
those members who concurrently serve as the principal faculty members at the Department of Natural
Environmental Studies at the Graduate School of Frontier Sciences at the University of Tokyo. Faculty meeting
agendas, including items up for consideration, are proposed after deliberation in the Director’s Office, a body that
consists of the director, two vice-directors and two assistant directors. Decisions are also implemented after
deliberation in the Director’s Office. The gathering of the opinions of the research divisions and centers concerning
important matters is coordinated by the Division/Center Directors’ Meetings. The director is elected from among
professors via a vote of the members of the faculty meetings and serves for two years. Center directors are in turn
appointed by the director, and a Steering Committee established for each center deliberates and determines basic
policies for the center.

2-3) Council, Cooperative Research Vessel Steering Committee, Cooperative Research Steering Committee

Every year, the activities of the AORI are reported to the council, more than half of whose members come from
outside the university. The council provides the AORI with advice on the various roles the institute should play, as
well as advice on how well its research and organization are operating in accordance with these roles. In addition,
the council deliberates over and approves joint usage/research plans that use the AORI’s research vessels and
facilities, which are made available for use by all researchers in the country. With regard to the research vessels, the
Cooperative Research Vessel Steering Committee (more than half of whose members are also from outside the
university), established under the auspices of the council, is in charge of research cruises, and coordinates the use of
the vessels by researchers by deliberating over the availability of facilities/equipment, observation equipment, the
type of operation, etc., and inviting applications for research cruise projects, which the committee also examines
and from which it selects the most suitable ones. Similarly but covering subjects of joint usage/research that use the
AORT’s research facilities, the Cooperative Research Steering Committee (more than half of whose members again
come from outside the university), established under the council, advertises for, examines, and selects joint research
meetings and joint research proposals submitted by researchers of other universities and institutes.
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Fig. 1-1. Organization chart.
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3) Financial

Changes in research costs (excluding personnel costs) at the AORI since its founding in 2010 are shown in Tablel-2.
The annual total research cost has fluctuated between 2.5 and 2.8 billion yen but shows a slightly decreasing trend
due to a declining number of contracted research projects. Currently, external funds account for approximately 70%

of the total research cost.

Table 1-2. Research cost (excluding personnel costs).

External Funds
University Special Education
Management and Research [ Granls-in-Aid for Endowment for Funds for Total Amount
FY Scientific Joint Research Other Grants
Research Research Contract Research
2010 614,080 222,800 422,820 76,980 1,443,750 40,510 11,660 2,832,600
2011 716,000 125,010 495,640 41,680 783,710 62,630 509,590 2,734,260
2012 725,940 118,750 607,020 28,550 617,890 8,800 451,790 2,558,740
Unit: X ¥1,000

2. Research activities

The AORI promotes cutting-edge basic research on the planet's atmosphere, oceans, and climate, and, through
organic collaboration of cutting-edge field research and experimental verification and numerical modeling, strives
for the creation of a new atmospheric and marine science in which atmospheric, marine, and life sciences are
integrated.

1) Achievements

The average number of research papers published from 2007 to September 2013 was calculated using individual
research activity data for the 69 current faculty members at the AORI (Table 2-1). From this calculation, we find
that on average, each researcher published 4.3 original papers per year. The median value of the h-index was 13.
There are no redundancies in these figures arising from one researcher holding two or more positions.

There is one researcher who has had 218 papers (the highest number of original papers published) and one
researcher who has had 83 since 2007. One researcher has had the highest total number of citations: 9,641 and
highest h-index: 42 (Refer to Individual Research Achievements).
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Table 2-1. Numbers of original papers, number of citations, and h-index for each division/department/center.

Fac. Ave. Ave. Paper  |ave. Ave. Range
Departments & Centers Number |Paper/Dept. | (2007-)/Dept. |Citation/Dept. |h-index [h-index
Department of Climate System Modeling 5 69 36 1,278 15| 7-24
Department of Climate Variability Research 4 84 57 1,374 20 | 13-26
Department of Physical Oceanography 7 34 14 401 10| 5-21
Department of Chemical Oceanography 8 81 33 1,669 19 | 4-33
Department of Ocean Floor Geoscience 7 53 27 820 14 | 7-20
Department of Marine Ecosystems Dynamics 7 46 18 728 12| 4-24
Department of Marine Bioscience 7 75 27 1,361 18| 5-37
Department of Living Marine Resources 5 51 14 490 11| 6-20
Department of Collaborative Research 2 44 19 419 11| 6-20
International Coastal Research Center 8 44 23 605 12 2-19
Center for International Collaboration 3 79 29 1,222 15| 5-25
Center for Earth Surface System Dynamics 6 108 46 2,696 20 | 4-42
Ave. num/person/year and *Median 10 4 170 13" 2-42
Total 69

2) Acquisition of research funding

As shown in Table 1-2, external funds account for approximately 70% of the total budget. Contracted research
funds and other subsidies have fluctuated from year to year, accounting for 42%—51% of the total budget. The
grant-in-aid for scientific research comes to 400—-600 thousand yen and is on the increase. In particular, the
undertaking of large projects in the categories of Scientific Research on Innovative Areas and Scientific Research
(S) has increased, and indirect costs paid via external funds have also increased as a result.

3) Outline of activities

Three research divisions—the Division of Climate System Research, the Division of Ocean-Earth System Science
and the Division of Marine Life Science—promote cutting-edge basic research and related projects covering
various research topics, while the International Coastal Research Center, the Center for International Collaboration,
and the Center for Earth Surface System Dynamics promote cutting-edge research as part of their respective
missions. The Center for Earth Surface System Dynamics in particular was established in April 2010 upon the
founding of the AORI as a mechanism for the realization of synergies between the former Ocean Research Institute,
which specialized in basic research on oceans through observation and experimental research, and the former
Center for Climate System Research, which specialized in research on climate systems via climate models, mainly
numerical simulation. It has since led a series of collaboration research projects that were made possible as a result
of this consolidation, which have started producing results. The research activities of the AORI’s research divisions
and centers are summarized below:

The Division of Climate System Research aims to develop climate system models, understand climate phenomena
through simulations and elucidate climate change mechanisms through comparison, analysis, and integration of
field data and numerical simulations, and has been leading national research projects such as the Innovative
Program of Climate Change Projection for the 21* Century and the HPCI Strategic Program, which uses the K
computer and has produced significant results.

At the Division of Ocean-Earth System Science, through field research, experiments, and theoretical analysis, the
Department of Physical Oceanography is working to quantitatively understand oceanic general circulation, water
formation, ocean fluctuation, air-sea interaction, and oceanic air disturbance, among other phenomena, and to
understand their dynamic mechanisms. The Department of Chemical Oceanography is developing and putting into
practice cutting-edge analysis methods with the aim of explaining the biogeochemical cycle in the atmosphere and
in the ocean and across the ocean-floor over a wide spatiotemporal scale. Further, the Department of Ocean-Floor
Geoscience is working to elucidate the mechanisms of ocean-floor geographic features such as mid-ocean ridges,
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back arc basins, and plate subduction zones, and to restore and analyze geoenvironmental records that have been
preserved in ocean-floor sediments.

At the Division Marine Life Science, the Department of Marine Ecosystems Dynamics is working to elucidate the
life history, evolution, interactions, dynamics, and material cycle of diverse biotic communities that make up the
marine ecosystems and the roles they play in the maintenance of earth’s environment. Meanwhile, the Department
of Marine Bioscience is exploring in an integrated manner various life phenomena in oceans such as the history of
biological evolution recorded in genomes, life histories, migrations and environmental adaptation. And the
Department of Living Marine Resources is studying the dynamics of physical environments, ecologies of
bioresources and resource management to better understand the fluctuation mechanisms of marine bioresources for
sustainable utilization.

The Department of Collaborative Research engages with academics across various ocean-related academic fields to
investigate biological mechanisms associated with the marine environment while conducting research and
educational activities, including those related to marine policies.

The International Coastal Research Center, which focuses on comprehensive coastal oceanography research,
conducts empirical research along the Sanriku Coast and takes great advantage of its close proximity to the research
field. The center also plans and implements joint research projects with other domestic organizations and
international joint research projects as the research arm of a joint usage/research center. All research facilities of the
center, including research vessels, were significantly damaged by the Great East Japan Earthquake and tsunami of
March 11, 2011. However, as of the end of October 2013 research activities have been resumed at the center, with
all its research vessels having being repaired and the three-story research building restored.

The Center for International Collaboration promotes and supports academic activities related to oceans and the
climate via intergovernmental agreements and cutting-edge, integrated, international research plans related to
marine and atmospheric sciences conducted within international frameworks. In addition, through academic
collaboration with other countries including our Asian neighbors, the center has been developing a foundation to
support academic exchanges and for the development of young talent.

The Center for Earth Surface System Dynamics consists of four research fields: paleoenvironmental research, ecosystem
research, genetic research, and atmosphere and ocean research. It integrates and develops next-generation field
observation, experimental and analysis methods and state-of-the-art modeling based on novel ideas generated by basic
research in each of the research divisions. The aim is to understand the historic and future fluctuation mechanisms of
the earth surface system. Notably, as part of this effort, the center has played an active role in a Ministry of Education,
Culture, Sports, Science and Technology-sponsored project, “Construction of a cooperative platform for integrative
understanding of earth system variation.” The center’s research achievements include the reproduction of water
circulation by climate modeling using paleoenvironmental data (a collaboration between paleoenvironmental and
ecosystem researchers); simulation of nitrite concentration by the marine model COCO and comparison of the results
with field data (a collaboration between ocean modelers and field researchers); development of a fish gene database
and assessment of genetic transition and environmental impact (a collaboration between genetic and ecosystem
researchers)'; and typhoon simulation using the NICAM atmosphere model and the development of the coupled
NICAM-COCO model (a collaboration between atmosphere modelers and ocean modelers). The center is also proud
of its achievements involving simulation of transportation of atmospheric pollutants; development of a data
assimilation system; and simulation of the Fukushima nuclear plant accident and a comparison of the simulation
results with field data (a collaboration between atmosphere modelers and field researchers). The center also recently
started functioning as an incubator of next-generation researchers, with four specially appointed researchers working
on interdisciplinary projects. Concurrently, to develop an intelligent collaboration platform that can be used by
researchers across various disciplines, the center has created an earth-surface system database of field data and
modeling results, which also includes an observation voyage database and a database of the simulation and field
results for air pollution and nuclear plant accidents (a collaboration of modelers and field researchers). These activities
are supported by external funding acquired by the researchers involved.
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4) Research staff

The AORI has been actively recruiting distinguished researchers from all across the country, and currently employs
more full-time researchers who graduated from other universities than any other faculties or research centers at the
university. Out of 69 faculty members, 5 are female and 1 is a full-time overseas researcher (Table 2-3). Many
part-time researchers are employed using external funds to maintain high research levels. Furthermore, the
researchers the AORI has brought on board from inside and outside the country, including those supported by the
Japan Society for the Promotion of Science or other organizations, are engaged in the promotion of collaboration

with external researchers.

Table 2-2. Number of faculty members
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The age structure of the faculty members is shown in Fig. 2-1. Of the 25 professors currently employed, 11
professors and 1 associate professor will retire between 2015 and 2017 and nearly a quarter will reach the

retirement age of 65 in 2023.
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3. Activities as a national joint usage/research center

As a joint usage/research center related to atmospheric and marine sciences, the AORI provides research voyages
with the research vessels Hakuho Maru and Tansei Maru for researchers from throughout Japan. The AORI also
provides a visiting researcher program in which researchers stay at the Kashiwa campus or at the International
Coastal Research Center, located in the town of Otsuchi, where they are able to conduct research and joint usage
research meetings (one- or two-day meetings for a large number of people or several-day meetings for a small
number of people). We also have a joint usage program in which AORI researchers collaborate with external
researchers, individuals, or groups, to conduct research mainly on climate systems using supercomputers. Since
2011, we have conducted interdisciplinary collaborative research via an open-type joint research program for
implementing basic research on atmospheric and marine sciences, and for engaging in interdisciplinary research
intended to deepen our understanding of the earth surface system.

These joint usage/research projects are in principle publicly solicited. Application instructions and documents are
available on the AORI website. The submitted voyage plans are examined by the Research Vessel Operation
Committee established under the Cooperative Research Vessel Steering Committee and then by the Cooperative
Research Vessel Steering Committee, before being approved by the council. Other joint usage/research proposals
are examined by the Joint Research Subcommittee, Climate Modeling Research Subcommittee and
Interdisciplinary Collaborative Research Subcommittee, which was established under the umbrella of the
Cooperative Research Steering Committee, and then by the Cooperative Research Steering Committee, again
before being approved by the council. A majority of the members of all of these committees and subcommittees
come from outside the university.

Coinciding with the founding of the AORI in 2010, to further promote activities as a joint usage/research center, the
Center for Cooperative Research Promotion was established. This brings together the expertise of all technical staff
at the AORI. The activities of the Center for Cooperative Research Promotion and joint usage/research activities are
outlined below:

1) Center for Cooperative Research Promotion

1-1) Center for Cruise Coordination

This body formulates research-vessel voyage plans based on decisions made by the Cooperative Research
Vessel Steering Committee and other organizations. To promote smooth joint-use voyages with the research
vessels, the Center for Cruise Coordination communicates and coordinates with organizations outside the
AORI.

1-2) Field Research Support Section

This body mainly provides general onboard support for voyage plans covering the operation and handling of
common observation equipment. On the ground, the Field Research Support Section maintains common
equipment and the observation equipment building, and develops or improves equipment.

1-3) Laboratory Research Support Section

The Laboratory Research Support Section maintains common laboratories. It also provides users from inside
and outside the AORI and graduate students with technical guidance. It also promotes introduction of new
technologies and technological development and contributes to the improvement of research activities through
joint usage and research.

1-4) Coastal Research Support Section

Based in the town of Otsuchi in Iwate Prefecture, the International Coastal Research Center provides research
support to users from inside and outside the AORI. Following the Great East Japan Earthquake on March 11,
2011, which significantly damaged the center, the Coastal Research Support Section has been making an effort
to restore damaged facilities and has provided support to join usage/research undertakings that use these
restored research vessels.
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2) Joint usage of research facilities

2-1) Joint usage at the AORI (Kashiwa Campus)

There is also support for programs in which visiting researchers stay at the AORI to conduct research and hold joint
usage research meetings (one- or two-day meetings for a large number of people or multi-day meetings for a small
number of people) (Table 3-1). For visiting researchers, the AORI allocates one faculty member to each research
topic, and, as necessary, provides support via the Laboratory Research Support Section of the Center for
Cooperative Research Promotion.

Table 3-1. Joint usage/research activities (Kashiwa Campus).

Fiscal Year Total
2010 2011 2012 [(2010-2012)
Number of Scientific Meetings 13 15 10 38
Total Participants for Scientific Meetings 1,210 1,346 833 3,389
g];;:;l;ir of Users of Visiting Scientist 39 48 56 e

2-2) Joint usage at the International Coastal Research Center (Otsuchi Campus)

We also provide a visiting researcher program in which researchers from inside and outside the AORI stay at the
Center and conduct research, as well as a joint usage research meeting program for a small number of people (Table
3-2). For the selected visiting researchers, the center allocates one faculty member to each research topic and as
necessary provides support via the Coastal Research Support Section of the Center for Cooperative Research
Promotion. The Great East Japan Earthquake of March 11, 2011, significantly damaged the ground facilities and
washed away all research vessels. Since then, restoration efforts have been made and by the end of October 2013 all
research vessels including the Yayoi had been restored. The AORI continues to make efforts to support the
development of joint usage/research.

Table 3-2. Joint usage/research activities (Otsuchi Campus)

Fiscal Year Total

2010 2011 2012 (2010-2012)
Number of Scientific Meetings 4 4 3 11
Total Participants for Scientific Meetings 160 206 140 506
- with — 107 62 169

Number of Users of Visiting | Application

Scientist System

Additional 10 0 54 64

2-3) Joint research on climate systems
To provide climate researchers in Japan with a joint research venue, open-type national joint research projects have
been conducted, including those requiring the use of supercomputers (Table 3-3).

108



Table 3-3. Joint usage/research activities (Division of Climate System Research: Supercomputers).

2010 2011 2012
Specific Co- Specific Co- Specific Co-
Themed . Themed . Themed .
operative Total operative Total operative Total
Cooper. Research Cooper. Research Cooper. Research
Research Research Research
Number of Cooperative Researches 6 12 18 9 11 20 12 12 24
AORI Participant 0 7 7 9 11 20 12 12 24
Public Univ. 15 38 53 20 33 53 26 37 63
Outside Participant Ministries and 12 5 17 8 5 13 9 5 14
|Agencies
Public Institute, etc . 0 3 3 6 2 8 6) 4 10
Total Number of Participants 27 53 80 43 51 94 53 58 111

2-4) Interdisciplinary Research

Our program entitled Interdisciplinary Collaborative Research is an open-type joint research framework that was
launched in 2011. Individual researchers and groups of researchers from across the country collaborate with AORI
faculty members to conduct basic ocean and atmosphere research, and also research into deepening an integrative
understanding of the earth surface system. Precisely because it aims to promote interdisciplinary joint research in
which multiple academic fields collaborate, this research area is called Interdisciplinary Collaborative Research.
There are two types of undertaking that fall within the rubric of this research program:

Specified joint research: Joint research in which AORI research groups and external researchers collaborate on
specified joint research topics that are proposed by the AORI and systematically promoted mainly by the Center for
Earth Surface System Dynamics.

General joint research: Joint research in which external and AORI researchers collaborate on research themes
proposed by individual researchers or groups of researchers from across the country and that are expected to
contribute to the research aims of the AORI. Emerging research or trial research projects with potential for serving
as the catalyst for new research and feasibility studies for planning new projects (including those for briefings and
preliminary examination) are also examined.

Researchers who belong to national/public universities, private universities, and public research institutes, or
equivalent researchers or those otherwise considered appropriate by the director of the AORI may apply. The
maximum duration of one research theme is two years, and projects are examined every year after their periods
have been extended. In 2011, there were two applications for Specified Joint Research (and two adopted) and 10
applications for General Joint Research (and nine adopted), and in 2012, there were four applications for Specified
Joint Research (and four adopted) and 15 for General Joint Research (and 10 adopted).

3) Joint usage of research vessels

Following the transformation of national universities and the Japan Marine Science and Technology Center
(JAMSTEC) into independent administrative institutions in April 2004 two national joint usage research vessels,
Hakuho Maru and Tansei Maru, were transferred to the JAMSTEC. Since then, the AORI, as a national joint usage
institute for marine science (a joint usage/research center since 2010), has publicly advertised for and considered
research plans and formulated voyage plans for the two vessels, under the auspices of its council, which consists of
marine researchers from across the country and the Cooperative Research Vessel Steering Committee previously
established by the council and the Research Vessel Operation Subcommittee under this latter committee. The
JAMSTEC has operated the vessels in accordance with the plans.

The Hakuho Maru is used for relatively long, deep-water research voyages, while the Tansei Maru is used for
relatively short research voyages lasting from a few days to two weeks in Japanese waters, including coastal waters.
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The voyage plan for the Hakuho Maru is formulated every three years (the latest one is for 2013 to 2015, which
was formulated in November 2011 at the Research Plan Planning and Coordination Symposium). Based on this
long-term plan, relatively small-scale, single-year research topics are solicited every autumn. The voyage plan for
the Tansei Maru was formulated following a public advertisement and examination process that takes place every
autumn. Voyage plans were formulated and implemented by the Center for Cruise Coordination of the Center for
Cooperative Research Promotion, field research was implemented by the Field Research Support Section of the
same center and observation equipment is managed and updated by the Research Vessel Subcommittee and the
Research Vessel Field Research Subcommittee of the Cooperative Research Vessel Steering Committee.

The Tansei Maru was retired from service in late January in 2013 and the replacement vessel, the Shinsei Maru (a
research vessel for Tohoku Ecosystem-Associated Marine Sciences), was launched in June 2013. In constructing
the Shinsei Maru, the Tansei Maru Replacement Vessel Working Group, established under the Cooperative
Research Vessel Steering Committee, developed a concept for replacing the Tansei Maru that served as a
framework for the vessel’s specifications. The Construction Preparation Committee and the Construction
Committee (majorities of both committees are also members of the Cooperative Research Vessel Steering
Committee) established under the JAMSTEC also significantly contributed to this endeavor, together with working
groups established under the two committees.

3-1) Research voyages implemented

It is expected that both the Hakuho Maru and the Tansei Maru are at sea for 300 days a year. This period is part of a
commitment made when the vessels were transferred from the University of Tokyo to the JAMSTEC. However,
due to rising fuel costs and a variety of other reasons, it has been difficult to maintain this commitment (Table 3-4,
3-5).

Table 3-4. Number of operation days and number of researchers on board (Hakuho Maru).

Outside Ship
AORI Public Private Public Total [ Operation
. . . . Others | Subtotal
Fiscal Year Univ. Univ. Institue Days
2010 110 62 21 9 8 100 210] 271
2011 53 28 4 19 5 56 109 260
2012 89 107 12 21 6 146 235 256

Table 3-5. Number of operation days and number of researchers on board (Tansei Maru).

Outside Ship
AORI Public Private Public Total | Operation
. . . . Others Subtotal
Fiscal Year Univ. Univ. Institue Days
2010 93 110 14 16 2 142 235 237
2011 81 139 9 36 4 188 269 241
2012 96 134 3 47 4 188 284 241

3-2) Research findings from research voyages

Research findings obtained through joint uses of the Tansei Maru and the Hakuho Maru are reported by the
principal investigator to the AORI’s Center for Cruise Coordination immediately after each research voyage and are
published on the website of the AORI. For the Hakuho Maru, the Preliminary Cruise Report is also published. Joint
usage of research vessels provided by the AORI has made significant contributions to marine science research in
Japan. Among the presentations made at the Spring Meetings of the Oceanographic Society of Japan between 2008
and 2012, 783 studies used data obtained from research voyages involving the vessels; the Hakuho Maru was
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involved in 97 (the highest number among research vessels) and the Tansei Maru was involved in 40. In other
words, the two vessels contributed to a full 17% of the 783 studies. The outcomes of our research voyages have
been published and rated highly. Between 2007 and 2012, the Tansei Maru contributed to the publication of
approximately 10 peer-reviewed papers and the Hakuho Maru 30 per year by way of joint usage research voyages
(Table 3-6).

Table 3-6. Original papers published by AORI faculty members (from research documents).

original paper for each Research Vessel and for both ones

Fiscal Year Total
Tansei Maru (KT) Hakuho Maru (KH) Both (KT&KH)
2007 8 30 7 45
2008 5 17 6 28
2009 10 40 7 57
2010 8 29 5 42
2011 11 18 7 36
2012 11 12 5 28

One particularly impressive achievement involved intensive research on the spawning grounds, migration, and
spawning ecology of the Japanese eel. This was conducted as part of the so called “Eel voyages” (KH-07-2,
KH-08-1, KH-09-1 & -2, KH-11-4), resulting in the world’s first collection of eel eggs from the wild, in 2009, and
the collection of adult eels the following year. During the KH-12-1 voyage, a stratospheric observation using a
large balloon, which had previously only been performed at a limited number of base stations, was successfully
initiated above the equator, demonstrating a brand new application of a research vessel. Research voyages along
Japanese coasts with the Tansei Maru have resulted in many significant achievements such as the elucidation of
climate change over the past 3,000 years via piston core sampling (KT-09-14) and the elucidation of the
relationship between yellow sand and biological production (KT-07-7). In addition, the Hakuho Maru and the
Tansei Maru have contributed to many international projects (Table 3-7).

Table 3-7. Major international-project-related voyages

Project name Reseach Vessel Cruise name*

SOLAS KT-07-7, KT-09-5, KH-08-2, KH-12-1
IMBER KH-08-2, KH-10-1

GEOTRACES KH-07-1, KH-10-2, KH-11-7

I0DP KH-10-3, KH-11-9

Inter-Ridge KH-09-5, KH-10-6

* The KH and the KT represent R/V Hakuho Maru and R/V Tansei

Maru cruises, respectively.

Following the 2011 Great East Japan Earthquake, voyage plans were significantly altered, with the agreement of
the principal investigators of already adopted voyages, the Cooperative Research Vessel Steering Committee and
the Research Vessel Operation Subcommittee. As a result, earthquake-response voyages (a total of six voyages over
45 days) were carried out with the Tansei Maru and many valuable samples associated with ecosystems, seafloor
environment and dispersal of radioactive substances in the early stages after the earthquake were obtained. By
changing the voyage plans of the Hakuho Maru immediately after the earthquake and with the help of researchers
on board, samples enabling the measurement of radioactive substances were obtained from many locations across
the Pacific Ocean.
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Joint usage research voyages involving the Tansei Maru and the Hakuho Maru have played an important role in
postgraduate education in Japan across a wide range of marine research fields. Considering that on average,
approximately 70% of researchers aboard the Tansei Maru and the Hakuho Maru are postgraduate students, these
vessels also make significant contributions through on-site interactive education in addition to helping the students
collect data for their master’s and doctoral theses. Marine science is a highly interdisciplinary field, and spending
an extended period of time on the same vessel and engaging in discussion with leading researchers from other fields
are valuable experiences for the future leaders of marine science.

4. Educational activities

The AORI contributes to postgraduate education in atmospheric and marine sciences. Currently, as shown in Fig.
4.1., our faculty members belong to five graduate schools and deliver eleven courses to postgraduate students at the
AORI.
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Fig. 4-1 Postgraduate education structure at the AORI.
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The AORI has around 200 postgraduate students supervised by the AORI faculty of which, as Table 4-1 shows, the number
of master’s students has been stable at around 100, while the number of doctoral students lies around the 80-90 mark, a
figure that is on the increase (Table 4-1). Female students account for just under 30% of both master’s and doctoral courses.

To increase postgraduate student participation at the AORI, we provide first- and second-year general-education
undergraduate students with opportunities to participate in all-campus independent research seminars and
all-campus hands-on experience seminars with the aim of nurturing an interest in atmospheric and marine sciences
among undergraduate students. Moreover, the AORI’s Education Board provides the Atmospheric and Marine
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Sciences Internship Program and holds Postgraduate Study Guidance to impress upon undergraduate students the
importance of engaging in postgraduate research at the AORI and to cultivate an interest in the field. At every end
of the academic year, the open doctorate dissertation presentation meeting is held for those who have been awarded
a doctorate degree, where the Director’s Prize is awarded to outstanding research projects, a further endeavor
intended to promote postgraduate study at the AORIL.

Table 4-1. Number of postgraduate students and other researchers.

rear B 2010 2011 2012 2013
cademic Year
BexmeR | Eim 49 (1) 56 53 38
Science 1+ DC 21 (2 22 (1) 22 (1) 31
Exsaflemen | B 18 (1) 15 14 11
Agricultural and Life Sciences ﬁ:t DC 28 (9) 28 (B) 31 (4 29
FamaERemer | Bmc 38 (3) 35 (@) 333 32
Frontier Sciences &+ bc 30 (4 32 (2) 36 (4) 35
x % B I RHER fet me - ! £ /
Graduate School Engineering B+ oc - 2 4 (1) 3
XKZERHAE
Post Graduate Research Student 2 1 5(3) 0
BHAHESE _ _ - :
Post Graduate Visiting Student
HEAHRAE — = 0 3
International Research Student
EEREMRAER
Post Doctoral Research Fellow 3 2 2 (1) 0
BEHEBERRAMAR 5 4 5 5
Post Graduate Research Student for Ocean Science
31
Research Student 2 2 0 0
HESHERABARER 5 5 5 9
* JSPS Research Fellowship for Young Scientists
BRZHRASABARAARA 5 5 7 5
* JSPS Postdoctoral Fellowship for Foreign Researchers

( VARABRATHE Total number of foreign students are in parentheses. *JSPS : Japan Society for the Promotion of Science

5. International activities

The faculty members of the AORI actively participate in and promote international joint research projects
emphasizing the AORI’s attributes as a joint usage/research center. At the all institutional level and upon its
foundation in 2010, the AORI established the Center for International Collaboration by reorganizing the Center for
International Cooperation’s (CIC) Ocean Research Institute. Furthermore, to focus on coastal waters as important
research fields—waters that are prone to the effects of human activities—the International Coastal Research Center
was established in the town of Otsuchi, where a number of international activities are carried out. Joint research
projects and conferences have been performed or held in concert with international organizations in which the
AORI participates (e.g., GOOS, IGBP, IODP, WCRP, WESTPAC) and with overseas research institutes with which
the AORI has academic exchange agreements. For details, please refer to the AORI’s catalog.

International joint research projects are carried out individually by faculty members or at the department level. The
Center for International Collaboration, as a coordinator of atmospheric and marine sciences in Japan, generates and
promotes academic activities in the area of ocean and climate research under the aegis of intergovernmental
agreements. It has also backed integrated international cutting-edge projects on atmospheric and marine sciences
under international frameworks and promotes academic exchanges. We are firmly committed to the cultivation of
young talent through collaboration with other countries, including our Asian neighbors.

114



Currently, the AORI has academic exchange agreements with 16 universities and institutions from 10 countries
(Table 5-1).

Table 5-1. Research and educational institutions with which the AORI has concluded academic agreements.

et FEA S e AH = HREY FiEsEH H
Country University/Institution Year of ConclusionCountry

s B2 EI3E w7 F LR H AR ERTFERT Jun 2012
Russia Institute of Natural Sciences, Ural Federal University
S b ABRERAR T A 7S iR - HUERYBETT SR AT Jun 2012
Vietnum Institute of Marine Geology and Geophysics, Vietnam Academy of Science and Technology
75 A A EERE E— -2 — - F o) —

) . ) ) . Aug 2011
France Universite Pierre and Marie Curie
7S5 AR 7 7 2 AL E AR A
France le Museum national dhistoire naturelle May 2009
<l —iT ThrF L= TRE

May 2009

Malaysia Universiti Putra Malaysia ay
Ln g L
=k 37 5 P R Apr 2006

China Taipei National Taiwan University
A—APZYT | A—A T Y FTERRYE

Australia Australia National University Mar 2005
A FY A b T F Y a— ARPELEEE

UK University of S5t. Andrews Feb 2003
A / d 1 / F“E!ﬂiﬁ%%ﬁ’r Oct 2002
India National Institute of Oceanography (NIO)

NEELE] 38 B | 7 AR R R AT Aug 1996
S Korea Korean Inter-University Institute of Ocean Science of Pukyong National University (KIOS)

T AU AERE a0 T RERERPIART 7 € F - F— 7 HBREHIFT Mar 1995
Usa Lamont-Doherty Earth Observatory, Columbia University

£y R 7 A 7 b BT RT Jan 1994
UK Mational Oceanography Centre, Southampton, University of Southampton (NOCS)

T A A EGRE | T A RS THE Jul 1987
USA School of Ocean and Earth Science and Technology, University of Hawaii (SOEST)

FTAYHERE A — 5 PR Mar 1986
USA University of Maryland Biotechnology Institute (UMBI)

T AU hERE | 7 v Xk — LT R RT Jan 1985
UsA Woods Hole Oceanographic Institution (WHOT)

TAYAEREAY 7 AN TREF Y - T T TE May 1984
USA Scripps Institution of Oceanography, University of California (SIO)

The numbers of researchers dispatched by the AORI to overseas institutions and invited to the AORI from overseas
institutions are shown in Figure 5-1. The number of researchers dispatched, currently exceeding 300, has steadily
increased. Many of these researchers are sponsored by the Ministry of Education, Culture, Sports, Science and
Technology, and the highest number of researchers have been sent to other Asian countries, then North America,
then Europe, and lastly Oceania. At the same time the number of researchers invited to the AORI is decreasing.
This is partly because the Japan Society for the Promotion of Science (JSPS)’s Multilateral Cooperative Research
Program “Coastal Oceanography” ended in 2010, resulting in the decline of invited researchers from other Asian
countries.
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Fig. 5-1. Researchers dispatched to and invited from overseas countries (The same researchers might have been
dispatched to multiple destinations/the same researchers might have been invited multiple times.).

6. Social contributions

To contribute to society through research and education, the AORI extends its research outcomes by extending
awareness of its work and findings more broadly throughout society via publications, public lectures, press releases
and PR activities.

1) PR activities

Every year, the AORI publishes a bilingual catalog (in Japanese and English) that summarizes our research
activities and achievements of the year, and which is widely distributed to relevant parties. In addition, the AORI
publishes three newsletters that outline all-institute activities and offer features in which individual divisions and
centers introduce readers to their activities. One of the newsletters, Ocean Breeze, is aimed at a general lay
audience. Some 3,000 copies are distributed per issue (Table 6-1).
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Table 6-1. PR activities of the AORI.

Means/method of information transmission

Description and ideas for reader-friendly contents

AORI website

Website that publishes the latest scientific topics fromaround the world
and news at the institute in an easy-to-understand way. It lists
announcements of lectures, newsletters, books for general readers, a page
for undergraduate students wishing to pursue a postgraduate study at the
institute, etc.

"Ocean Breeze", newsletter
(quarterly issue)

The newsletter includes publication of the latest research projects of
faculty members, interviews of educators associated with the institute,
etc. The newsletter targets not only researchers but also general readers.
Photos and illustrations are amply used to make it more interesting to a
diverse readership.

"CCSR news", newsletter

Formerly a newsletter of the CCSR, it is currently published as a
newsletter on climate systems following the body's reorganization into the
Atmosphere and Ocean Research Institute. The publication mainly covers
research activities in areas other than the sea, such as exploration of
global phenomena using simulations. Being academically oriented, this
newsletter is not suited for a general readership and is used as a tool for
communicating with other organizations.

"CIC NEWSLETTER", newsletter

This newsletter introduces research projects fromthe institute fromthe
perspective of the Center for International Collaboration and includes
international viewpoints on the introduction of visiting researchers from
inside and outside the country. Due to its international orientation, the
newsletter is published in English and distributed to domestic and
overseas organizations to publicize the institute's research and other
activities.

catalogue and annual report

Both items cover research activities at the institute and summarize in a
reader-friendly way all-institution endeavors such as international
cooperation activities, joint-use research, education, budgets and
research achievements.

The AORI website targets both the general public and undergraduate students who are interested in postgraduate
study at the AORI. It outlines our latest research activities, makes available the catalog and newsletters via
download, and reports on the restoration status of the International Coastal Research Center and Otsuchi Town.

The website attracts 100,000 unique views each year, a figure that is on the increase, albeit slowly (Fig. 6-1). The
number of views shot up when articles on eel spawning and marine radioactive contamination in relation to the
accident at the Fukushima Nuclear Plants were published in the academic news section, which we believe indicates

that the website is successfully responding to society’s interests.

Three quarters of the website views in the academic years 2010-2012 originated from inside Japan. As for the
views confirmed to have originated from overseas, the highest number of views by region came from Europe, then

Asia, and finally North America. China led by country, followed by the US, Germany, and Australia.
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Fig. 6-1. Cumulative AORI website views.

Every summer, the International Coastal Research Center in Otsuchi in Iwate Prefecture holds an open day, as does
the Kashiwa campus every autumn. In 2012, the Kashiwa Campus open day attracted over 4,000 people.
Considering that the Ocean Research Institute at the Nakano campus, one of the predecessor organizations of the
AORYI, attracted only 1,000 people on its open day, its relocation to the Kashiwa campus and the holding of an open
day at the all-campus level worked well indeed. The International Coastal Research Center open day had been
accustomed to welcoming over 1,000 visitors. However, the tsunami in March 2011 caused catastrophic damages to
Otsuchi and completely destroyed the research facilities of the center. Since then, an open day has not been held.
Instead, seminars and lectures related to earthquake disaster restoration in the Tohoku Region have been held in
Iwate Prefecture and Tokyo.

2) Educational activities

Between 2007 and 2012, 79 books, including general educational books, were written or compiled by our faculty
members and the AORI. The publication list is available on our website. The books cover a wide range of topics
and styles, from technical subjects to picture books for kids,e.g., likoto oshiete ageru: biseibutsu-no-himitsu (Let
Me Tell You the Secrets of Microorganisms, books for elementary and junior-high school students, e.g., Hirokute
fushigina sekai: Umi-no-daikenkyu (Vast and Mysterious World: A Study of the Sea), books encouraging women to
pursue careers in marine science, e.g., Umi-no-purofesshonaru: kaiyogaku-eno-shotai (Professionals of the Sea: An
Invitation to Marine Science) and books responding to a growing interest on the part of the general public, e.g.,
Tadashiku rikaisuru kiko-no-kagaku: Ronso-no-genten-ni-tachikaeru (Correctly Understanding Climate Science:
Returning to Where the Debate Started).

Also, every year, the International Coastal Research Center publishes Coastal Marine Science and Otsuchi Marine
Science.
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Finally, the Center for Earth Surface System Dynamics holds a Science Café to share its latest research findings
with the general public.

7. Research environment and support system

As one of the true educational and research centers of excellence in the world, the University of Tokyo regards the
Kashiwa campus as a pillar of its tri-polar system, the other two being the Hongo campus and the Komaba campus.
Among the three campuses, Kashiwa campus has the shortest history and needs further enhancement and
improvement.

The AORI currently has 100 faculty members, 130 postdoctoral fellows and assistance staff and 200 postgraduate
students. The building area of the Ocean Research Institute on the Nakano campus was originally 11,378 square
meters, but the building area of the AORI research building constructed on the Kashiwa campus, including the
observation equipment building, stretches to 16,907 square meters (excluding the general research building of the
Division of Climate System Research), an increase of approximately 50 percent (Table 7-1). As for the Otsuchi
campus, a restoration plan for the research building and the accommodation building are currently being
formulated.

Since March 2011, approximately 30 faculty members and students at the International Coastal Research Center on
the Otsuchi campus have been temporarily using the AORI research building. This situation will continue until the
facilities of the International Coastal Research Center have been restored.

Table 7-1. AORI building areas

Completi Floor
Building OmpIEHon ) Structure
Year | Space (m)
- 2000 15,250 7 storis high reinforced concrete building with

AORI Main Building 1 story basement
Reseach Centers Building 2004 1,724 |reinforced concrete building
Ocean Observation 2009 1,526 |2 storis high reinforced concrete building
Warehouse
Waste Storage 2009 131 |Steel framework building

Total 18,631

Support for research is provided mainly by the Administrative Office and the Center for Cooperative Research
Promotion (refer to 3. Activities as a national joint-usage/research center). In regard to PR activities, the Public
Relations Office was established in 2010, where specially appointed technical officers provide support for
publications by faculty members and students at the AORI, collect information to be published on the website, and
also manage the trips of visitors to AORI facilities and events for the general public. Meanwhile, the International
Affairs and Research Promotion Team, together with the Center for International Collaboration, support overseas
student and visiting researcher exchanges, manage matters related to international exchange agreements, etc.

As a perk for faculty members and students, a sushi bar was invited to open an operation in the research building of
the AORI. The restaurant is used not only by the faculty members and students but also by other people on the
Kashiwa campus and even by local residents.
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8. Response to the Great East Japan Earthquake

The International Coastal Research Center in the town of Otsuchi in Iwate Prefecture was significantly damaged by
the tsunami triggered by the Great East Japan Earthquake. Although the research building, the common
accommodation for researchers, and the pump building did not collapse, all buildings were flooded with water up to
the third floor (the top floors of the buildings) and suffered catastrophic damage. Car garages, sheds, and fitting
lockers were totally destroyed. As a result of all this, faculty members and postgraduate students based at the
damaged International Coastal Research Center have been temporarily using the research building on the Kashiwa
campus, where they will continue their research until construction of new facilities in Otsuchi has been completed.
With the support of the University Headquarters and the Ministry of Education, Culture, Sports, Science and
Technology, the AORI is working hard to restore the International Coastal Research Center as an international
research base as soon as possible so that many joint researchers from inside and outside the country can come
again.

In addition to the damage to the buildings, research equipment and three research vessels were also wrecked and it
was decided that restoration of low-value equipment, which is not covered by disaster restoration expenses, would
be supported by the university administration (from the chancellor's discretionary expenses). Separately, the
University of Tokyo Foundation has launched a fundraising scheme, the International Coastal Research Center
Support Project, to help realize early resumption of the joint usage of research facilities. The project has been used
to introduce the small research vessel Akahama and construct a prefabricated warehouse that can store observation
equipment. Sadly, there are postgraduate students based at the International Coastal Research Center who lost their
homes and other private property in Otsuchi and had to be relocated to the Kashiwa campus to continue their
research. Thanks to the university’s support, they were able to resume life in the city of Kashiwa without too many
hiccups. For the faculty members who lost their houses to the tsunami and remained in Otsuchi to support
joint-usage activities, the university administration provided accommodation.

It is our firm belief that we have a responsibility to ensure a rigorously scientific understanding of the destruction
wrought by the tsunami, as well as to support the use of science to assist the restoration processes of ecosystems
and the fisheries industry in the Sanriku Region. Thus the task of sharing such research findings both locally and to
the world has been enthusiastically taken up by International Coastal Research Center, which has accumulated
research data in Otsuchi Bay over nearly 40 years. The AORI has decided to meet such responsibilities by
establishing a Coastal Ecosystem Restoration Section to further promote joint usage and research. In support of this
decision, the university administration has allocated two faculty members to this section since 2012, taking
advantage of the intra-university reallocation program which is limited to 10 years. This has allowed better support
for joint-usage researchers who use the International Coastal Research Center for research on the restoration
process of biological resources. Under the rubric of the Tohoku Ecosystem-Associated Marine Sciences, an effort
launched by Ministry of Education, Culture, Sports, Science and Technology in January 2012 to develop a scientific
understanding of the status of the ecosystems destroyed by the tsunami and the associated requirements of
restoration processes and to transmit such findings to the world, the AORI, Tohoku University and the JAMSTEC,
as central bodies, are promoting the Projet Grand Maillet scheme by bringing together over 160 researchers and
postgraduate students from 16 universities and two fisheries technology centers in Japan.

9. Future plans

1) Response to the previous external evaluation (2008).

During the external evaluation conducted for the Ocean Research Institute in 2008, the evaluation panel provided a
series of assessments and proposals. Descriptions of these appraisals and our response to them can be found below.

1-1) Evaluation of the Ocean Research Institute

We rate highly the current organization of the institute, consisting of six research divisions (physics, chemistry,
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geosciences, ecosystems, life sciences, and resources), its engagement in basic research covering a wide range of
areas, and its three centers engaging in interdisciplinary research (e.g., global environmental problems,
development and conservation of geological and fishery resources), all of which are appropriate for the
maintenance of continued work in new research topics.

The current joint-usage system in which the institute, which plays a role in cultivating the future leaders of marine
science, continues to be responsible for planning research voyages even after the transfer of the research vessels,
Tansei Maru and Hakuho Maru to the JAMSTEC, and is important for maintaining the international
competitiveness of Japan’s marine science.

Proposals made to the Ocean Research Institute :

(1) It is expected that the Ocean Research Institute will play an important role in supplying the knowledge
necessary for solving problems faced by humanity such as climate change, other environmental problems and
the sustainable supply of food and geological resources.

The AORI, since its founding in 2010 through consolidation of the Ocean Research Institute with the Center for
Climate System Research, which specialized in numerical modeling of climate and environmental changes, is
promoting basic research by expanding its research scope from observational and experimental viewpoints. It is
also delivering contributions as a world-leading institution by playing an important role in supplying the
knowledge necessary for providing solutions to the problems faced by humanity.

(2) 1t is urgently requested that the Ocean Research Institute carefully consider the balance of relative sizes of
departments.

When the AORI was founded, six departments and one center (the Center for Advanced Marine Research) were
reorganized into the Division of Ocean-Earth System Science (with three departments) and the Division of
Marine Life Science (with three departments) to improve the balance among departments and to allow more
flexible coordination at the departmental level.

(3) Technical staff-support systems need to be improved to fully make use of the potential of faculty members and
facilities.
The Center for Cooperative Research, which brings together all technical staff at the AORI, has been
established to complement each other’s work and to enhance support for joint usage/research. As for the
recruitment of young technical staff, the AORI determines their duties from all-institution viewpoints with the
aim of creating a system for effectively using human resources.

(4) It should make more efforts to attract the best postgraduate students.

We have actively made efforts such as all-university free seminars and hands-on seminars for undergraduate
students in their first and second years, lectures for undergraduate students in their third and fourth years, the
atmospheric and marine science internship program for students from across the country and the AORI Open
Campus Day. Also, we are developing human resources in marine science through such programs as the
Interdisciplinary Education Program Ocean Science and Policy under the umbrella of the UT Ocean Alliance.

(5) It should make efforts for establishing a marine science course.

Since establishing a course (currently Marine Environmental Studies) in the Graduate School of Frontier
Sciences by re-allocating some of the existing quota to Natural Environmental Studies within the Graduate
School, the course has provided education and research delivered by three professors, two associate professors
and one assistant professor. Also, we have contributed to postgraduate education and the development of future
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researchers in atmospheric and marine sciences as a cooperative institution of education programs within the
UT Ocean Alliance, and produced seven courses in the Graduate School of Science, the Graduate School of
Agricultural and Life Sciences, and the Graduate School of Engineering. It is necessary to strike a balance
between our research activities as a subsidiary research institution of the University of Tokyo, our
responsibilities as a joint usage/research center, and our responsibilities to deliver education.

(6) If it wants to seek internationalization, it should recruit assistant professors, associate professors and
professors via promotion in international magazines such as Science.

We are aware that international recruitments should be actively pursued if such a recruitment method is
appropriate in consideration of position and duties concerned. Currently, the faculty members’ active academic
exchanges overseas, invitation of overseas researchers and exchanges with overseas researchers through joint
use of research vessels have been effectively carried out.

(7) It is recommended that a flexible system by which new faculty members are employed for priority research
areas using the institute s own funds be introduced.

Due to the reduction of a subsidy for administrative costs, it has become difficult to employ new faculty
members using the institute’s own funds. Moreover, the revised Labor Contract Act enforced in April 2013 has
made it even more difficult to flexibly employ staff. However, since 2010, using the intra-university faculty
reallocation program, we have been making efforts for securing the staff necessary to promote research at the
institute. For example, for a brief period of time, we secured the allocation of two professors and two associate
processors from the university headquarters to the Center for Earth Surface System Dynamics upon its founding,
one professor and one associate processor to the International Coastal Research Center (the Coastal Ecosystem
Restoration Area) in April 2013, and one professor to the Center for High-Resolution Environmental Analysis
Study (to be launched in October 2015).

(8) It is suggested that the Ocean Research Institute develop a convincing vision and mission statement and a
10-year strategy for Japanese marine science.

The AORI was founded with the following philosophy: “To promote basic research into oceans and the
atmosphere, which play important roles in the earth surface environment, climate change, and the evolution of
life and to conduct research with the aim of providing solutions to the key problems related to the survival of
humanity and biosphere through such means as cutting-edge field observation, experimental verification,
numerical modeling of earth surface system, and biosphere fluctuation analysis. To aggressively promote joint
usage/research inside and outside Japan as a world leader of atmospheric and marine sciences. To actively
promote postgraduate education involving cutting-edge research activities, thereby developing the future
leaders of atmospheric and marine sciences, and talent with ample scientific knowledge of the oceans, the
atmosphere, the climate, and the biosphere, and with an international scope.” The faculty members of the
institute serve as presidents, chairs, vice-presidents and directors of the Oceanographic Society of Japan, the
Meteorological Society of Japan, the Japan Geoscience Union and many other organizations. They also play
central roles in formulating the future strategies of various academic societies and are involved via these
academic societies in the Science Council of Japan’s proposals for a master plan for large research projects,
which is to be revised in April 2014.

(9) The director should be someone with strong leadership and recruited from around the country or, ideally, from
around the world, not from amongst the full-time professors at the institute (as is the case with the current
system).

The director needs to coordinate various meetings and other matters within the university, campus, and
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institute. To realize this recommendation and smoothly execute the institute’s businesses, there are many
issues that must first be resolved, including change to an internal support system for the director and new
rules.

1-2) Assessment of the Center for Climate System Research (CCSR)

In the external evaluation conducted in 2008, the six-member panel, including three members from overseas, rated
the CCSR highly.

“Our overall assessment is that CCSR has very rapidly become one of the most important and successful
climate-modeling centers in the world. It has a vibrant in-house model development program, a program to support
use of the model by other universities in Japan, a wide range of in-house and collaborative studies that make use of
the model for research, and strong involvement in international activities such as the Intergovernmental Panel on
Climate Change (IPCC). It is amazing that so much has been achieved in such a short time.”

We were also provided with valuable recommendations regarding research, education, management, and facilities.
Our responses to the recommendations are described below:

Recommendations for the CCSR :

(1) Our most important recommendations are that CCSR should be provided with adequate resources and flexibility
so that it can continue to grow significantly, and that CCSR should use this growth to broaden its research

activities and its international partnerships.”

Additionally pointed out was the need for the establishment of long-term budgets and the recruitment of an
increased number of faculty members in order to reduce the burden on existing faculty, as well as the promotion
of research of a wider scope. With regard to climate modeling, the need for collaboration with technical staff in
the land-surface course and external organizations was also suggested.

The quota for admissions to the Division of Climate System Research has remained the same even after the
consolidation with the Ocean Research Institute in 2010, and together with the recent tight fiscal situation, it has
been difficult to increase the scale and scope of research recommended in the evaluation report. Amid such
circumstances, thanks to the courtesy of the Institute of Industrial Science, we secured a quota for associate
professors in the Land Surface Modeling Research Area as part of the chancellor’s discretionary quota, albeit
just for six years starting in March 2010. Communications among new faculty members, other faculty members,
and modeling groups are good and very effective.

(2) In addition to CCSR, a number of other research institutes in Japan are involved in research on climate
variability and climate change, as well as high-impact weather research. Examples include FRCGC of
JAMSTEC, and MRI of JMA and other universities. It is important that CCSR maintain and strengthen
interactions with them, while identifying more clearly what constitutes the original and unique contribution of
CCSR, for example in what concerns its unique role as providing the training ground for future generation of
earth scientists.”

Increasing the quota for admissions to the Division of Climate System Research has been difficult. However,
we have a nation-wide open development system involving close collaboration with researchers from across the
country, including those at the National Institute for Environmental Studies, the JAMSTEC and the

Meteorological Research Institute. Active exchanges with overseas research groups have been made within
modeling groups or by individual faculty members.

With regard to the extension of an atmosphere-ocean coupled climate model into an integrated
geoenvironmental model that includes the carbon cycle and the material cycle (aka Earth System Model [ESM]),
which has been a challenge for us, the MIROC-ESM model was developed thanks to the support of the
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aforementioned joint research groups, particularly the JAMSTEC, and we have participated in international
comparison experiments, with the results being quoted in an IPCC report published in 2013. At the same time,
we are also conducting the basic research necessary for material cycle modeling, mainly for oceans and land
surfaces, and we believe that the Division of Climate System Research should maintain large system models
jointly with communities, and that its students and young researchers should lead the way in evolving the
models. Therefore, in discussing research topics with postgraduate students, our faculty members take care not
to place too much emphasis on the technical aspects of model development but to take into consideration the
quest for scientific interest. This point was recognized in the last external evaluation report.

“It is encouraging to note that, in addition to IPCC-related activities, there are still many exploratory,
curiosity-driven basic research projects being carried out by faculty members. This is important for university
education, to provide topics for PhD dissertations, and for intellectual training of the future generation of earth
scientists.”

(3) CCSR should consider the possibility of establishing a summer course, one or two weeks long, organized jointly
by CCSR and other departments/centers in the University of Tokyo and possibly other organizations.

(4) The additional faculty will also make it possible for CCSR to offer a broader range of academic courses, and to
educate a larger number of graduate students.

We believe it is the mission of the Division of the Climate System Research to cultivate the future leaders of
climate modeling research. In the previous external evaluation, amongst other suggestions, it was recommended
that we organize summer schools in collaboration with external organizations. As part of Virtual Laboratory
(VL) for the Earth’s Climate Diagnostics, a collaborative effort with Tohoku University, Nagoya University, and
Chiba University, we have annually held VL seminars for students and young researchers from across the
country (so far six seminars have been held), covering numerical modeling and other areas. At the Division of
Climate System Research, students have regularly held modeling seminars, and because the same model is
being used, exchanges among young researchers and students across several faculty member groups have
become increasingly active. However, modeling education inside and outside the university is far from adequate.

Despite many faculty members being very busy, we will seek to achieve this goal.

2) Future plans

2-1) Direction of research

The AORI consists of three research divisions: the Division of Ocean-Earth System Science, the Division of Marine
Life Science, and the Division of Climate System Research. All three conduct basic research into marine-related
physics, chemistry, geology and geophysics, biology, and bioresource studies, and our climate system. In addition,
the AORI maintains three research centers independent from its basic research divisions, each with its own,
dedicated missions: the International Coastal Research Center (hereafter referred to as the Coastal Center), the
Center for International Collaboration (hereafter the International Center), and the Center for Earth Surface System
Dynamics (hereafter the Dynamics Center).

The AORI was founded with the following principle: to establish scientific basic for the future of humanity and our
global environment by elucidating the complex interactions between atmosphere, oceans, and organisms that live
therein, as well as their evolutionary and fluctuation processes, from the earth's origins to the present day.
Atmospheric and marine sciences, which play fundamental roles in the pursuit of this overarching mission,
investigates various phenomena in physics, chemistry, geology and geophysics, biology and bioresource studies
related to the atmosphere and oceans, as well as complex interactions between these phenomena. To provide
answers to the questions we have, both an investigation into elementary processes in individual academic fields and
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a comprehensive understanding of these academic fields as one integrated system are essential. The exploration of
these basic processes by our three research divisions depends upon the creativity, ingenuity, and energy of current
individual faculty members and the cultivation of future leaders in cutting-edge atmospheric and marine science
fields.

On the other hand, towards the aim of an integrated understanding of atmosphere and oceans as one system, the
AORI will further promote new research areas that have become possible as a result of the collaboration between
the Division of Climate System and the Divisions of Marine-Earth System and Marine Life Science , and between
observational/experimental research and numerical modeling. Such collaborations have been enhanced by the
consolidation of the former Ocean Research Institute and the former Center for Climate System Research. The
Dynamics Center, founded as a research incubator and taking advantage of the synergetic effects generated by this
consolidation, has been steadily producing new research outcomes over the last three years. In the near future, via a
collaboration between not only the three research divisions but also with the Center for High-Resolution
Environmental Analysis Study (which is to be established in April, 2014, and will boast an accelerator dating
device and NanoSIMS, cutting-edge large analysis and measurement devices), we would like to further improve
and develop research activities at the Dynamics Center. Specifically, the AORI plans to promote research covering
multi-scale interactions between the atmosphere and oceans, the nitrogen cycle and ecosystem fluctuations
associated with climate change, and the coevolution of life and the environment. For details on the International
Center, see subsection 2-4.

Although the Coastal Center is still in the process of being restored after the catastrophic damage it was subjected
to during the Great East Japan Earthquake (see 2-7), it aims to understand and elucidate the current state of the
ecosystems destroyed by the massive tsunami and their subsequent transition processes. This work involves the
same basic coastal marine research that the body has conducted since its founding, exploiting coastal ecosystem
data and coastal environmental data it has been collecting from Otsuchi Bay over the past 40 years. Building on this
experience, the Coastal Center works to transmit its valuable research findings regarding rare phenomena to the
broader world, and to contribute to the recovery of the local fishing industry.

2-2) Joint usage/research

Joint usage/research provided by the AORI as a center of atmospheric and marine science research consists of the
joint uses of the research vessels Hakuho Maru and Shinsei Maru, the joint uses of the research facilities at
Kashiwa Campus and the Coastal Center (Otsuchi Town, Iwate Prefecture), the joint uses of numerical models
related to climate systems and computers, and interdisciplinary collaborative research. The AORI received the
highest “S” rank in its 2013 interim assessment on joint usage/research conducted by the Ministry of Education,
Culture, Sports, Science and Technology. The AORI makes tremendous efforts to receive a good evaluation in its
term-end assessment and to be awarded an ongoing status as a joint usage/research center for the next term. We will
continue promoting joint usage/research. With subsidies to the administrative costs dwindling in recent years, we
are determined to make robust efforts towards the maintenance of budgets related to joint usage, to achieve better
efficiency and to produce still more impressive outcomes. We continue to take the lead in experimental,
observational and modeling research in atmospheric and marine sciences in Japan through joint use and research.

At the Center for Cooperative Research Promotion (hereafter the Promotion Center), a decrease in the number of
technical staff has been inevitable due to cutbacks in the quota for technical staff. However, a system is to be
established wherein which technical staff can assist each other in acquiring the necessary skills and complement
each other’s work. Also, through such measures as the employment of reallocation requests for and part-time
employment of staff with necessary cutting-edge skills at the Center for High-Resolution Environmental Analysis
Study and other departments, we will make further efforts for improving technical support for researchers visiting
the AORI for joint usage/research. As for the joint use of the Hakuho Maru and the Shinsei Maru, the management
and provision of information obtained through the joint usage as well as provision of onboard technical support will
be improved by linking it to the Earth Surface System Database which is being developed at the Dynamics Center.
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Due to the deterioration over time of the Hakuho Maru, which was built in 1989, the Working Group on the
Replacement of the Hakuho Maru is to be established under the aegis of the Cooperative Research Vessel Steering
Committee, in order to discuss replacement ideas with marine researchers from across the country. Efforts are under
way to seek a replacement.

2-3) Educational activities

The AORI is the only advanced research and educational institution that works both in the realm of comprehensive
basic research in marine science and that of climate modeling, established by a Japanese university. We have been
developing a cadre of researchers who now play leadership roles in marine and climate system research that uses
numerical models and human resources in various other fields of atmospheric and marine sciences. The faculty
members of the AORI also serve as cooperative faculty members at five graduate schools at the University of
Tokyo, namely, the Graduate Schools of Science, Agricultural and Life Sciences, Frontier Sciences, Art and
Sciences, and Engineering.

Six faculty members of the Graduate School of Frontier Sciences, former faculty members of the AORI, belong to
research departments of the AORI as concurrent faculty members and engage in both education and research
activities through close collaboration between the AORI and the Graduate School. We are very aware of our
important responsibility to cultivating future leaders in the field of atmospheric and marine sciences in the country,
and to promote these disciplines in the country, and are fully committed to fulfilling this crucial task. Also, by
hosting university-wide free and hands-on seminars for undergraduate students at the College of Arts and Sciences,
and through our atmospheric and marine science internship program and postgraduate study guidance efforts for the
third- and fourth-year undergraduate students, we continue to make efforts towards attracting outstanding
postgraduate students. We constantly strive to improve the AORI as a place for research and education that is
exciting and welcoming to young researchers including postdoctoral fellows.

2-4) International joint research

The Center for International Collaboration is to play the role of key domestic center for large-scale international
research projects such as Future Earth (to be launched soon) to respond to the challenges in atmospheric and marine
sciences, which are ever growing in scale and increasingly being focused on at an international level. We are also to
begin promoting human resource development and academic exchanges with other Asian countries. We are
approaching this task, which involves engagement in efforts such as JSPS’s Asia Core Program, from a long-term
perspective.

We continue to fulfill our responsibility as a coordinator for governmental agencies and for the atmospheric and
marine research community in Japan by further strengthening our contribution as a Japan’s representative to
projects that operate under the rubric of intergovernmental agreements on oceans and climate, such as those of
UNESCO/IOC, the North Pacific Marine Science Organization (PICES) and IPCC.

The AORI has concluded academic exchange agreements with 16 research organizations in 10 countries such as the
US, the UK, and South Korea and continues to promote academic exchanges by dispatching and inviting
researchers to and from these organizations. Additionally, by inviting outstanding researchers from overseas by
flexibly using the overseas researchers invitation system, we promote international exchanges and collaboration in
atmospheric and marine science fields.

2-5) Society-level returns from of research outcomes

We have been making and continue to make efforts toward the transmission of our research findings to society at
large and in an easy-to-understand manner via our quarterly newsletter, the “Science News & Research Topics”
section of our website, our Science Café, open days at the institute, and the appearance of faculty members and
written articles introducing the AORI in the mass media.

With regard to research findings covering global warming predictions and paleoclimate issues, we aim to share this
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work with the broader public through such means as our ongoing cooperation with the production of the regular
assessment reports of the IPCC. As regards the work of Tohoku Ecosystem-Associated Marine Sciences, we hope
to contribute to the recovery of the fishing industry in the Tohoku Region by investigating the current state of
marine ecosystems damaged by the tsunami and restoration process. Furthermore, we will continue to contribute to
policy planning by the government through provision of faculty members’ expertise at ministerial councils and
committees.

2-6) Research environment and support system

When the former Ocean Research Institute was relocated from the Nakano campus to the Kashiwa campus in the
spring of 2010, space shortages were alleviated and research facilities were updated. Specifically, taking advantage
of the new arrangement where research groups from the same department are now closely situated to each other,
whereas before relocation, they had been dispersed across different buildings and floors. We hope this will promote
more intergroup collaboration in both research and education. However, the atmosphere and ocean research
building, to which the former Ocean Research Institute has been relocated, is located on the western edge of the
new campus and is quite distant from the Division of Climate System Research, which is located on the eastern
edge of the vast campus. This is because decisions regarding the construction of the building had been concluded
before the decision to consolidate the Ocean Research Institute and the Center for Climate System Research. To
make the best of the synergies hoped for from the process of consolidation, we need to position a research building
next to the current atmosphere and ocean research building, into which the Division of Climate System Research
would be relocated. Additionally, we will try to secure and manage spaces for storing samples and documents,
which was planned in the original relocation plan but has not been realized yet. It is expected that these
improvements in research environment will further promote research and educational activities at the AORI.

Cutbacks in the quota for technical staff have casting a big shadow over not only support for joint usage/research
but also support for the AORI’s own research activities. However, as mentioned in section 2-2, we aim to improve
the current research support system so that technical staff cooperate more with each other, acquire the necessary
skills, and complement each other’s work.

2-7) Response to the earthquake disaster

With regard to the restoration of the Coastal Center, which was catastrophically damaged by the tsunami triggered
by the Great East Japan Earthquake, through close collaboration with Iwate Prefecture and the town of Otsuchi, we
aim toward an early restoration of the research, accommodation and animal-rearing buildings in a land readjustment
project plot provided by the town as a potential relocation site, and in the plot vicinity. Also, by collaborating with
Iwate Prefecture, we aim to restore the moorage site of the research vessel Yayoi. As regards research activities, we
are to support the activities of the Bioresource Restoration Section and promote Tohoku Ecosystem-Associated
Marine Sciences.

2-8) Organization and administration

As a result of Japan’s worsening national budgetary constraints, it is expected that securing external funding,
including operational cost subsidies, will become increasingly difficult in the coming years. Additionally, cutbacks
to the quotas for faculty and other staff have become the norm. The effects are profound.

Under such circumstances, in order to achieve all the aforementioned research, education and joint usage/research
goals, the AORI requires a firm vision and will need to make sound and prompt decisions. Therefore, we aim to
streamline the operations of the AORI, while maintaining and improving standards, by more precisely defining the
roles of the Director’s Office meetings, the meetings of Division and Center Directors, department meetings, etc.
Also, we aim to strengthen existing systems whereby faculty and other staff work together to fulfill various
activities at the AORL
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10. Outline of research activities at the divisions and centers at the AORI

1) Division of Climate System Research

Present status and achievements

Since the establishment of the former Center for Climate System Research in 1991, the Division of Climate System
Research (DCSR, hereafter) has been developing numerical climate models, and has succeeded in developing an
original world-class climate model known as MIROC, together with its component models for the atmosphere,
ocean, sea ice, land surface, aerosol, and atmospheric chemistry, in close collaborations with research partners at
the National Institute of Environmental Studies and the Japan Agency for Marine-Earth Science and Technology
(JAMSTEC). DCSR a pioneering, global cloud-system resolving model called NICAM, in collaboration with
JAMSTEC. These models are used not only by researchers and students at DCSR, but also by collaborative
researchers all over Japan for the studies of climate formation and variability, including global warming. These
models now have a leading status in the world’s research community, and have been referred to in assessment
reports by the Intergovernmental Panel on Climate Change (IPCC). In addition, DCSR promotes research using
observational data (in particular, satellite data), and also supports global climate system monitoring.

During the period of this evaluation, since 2007, staff members at DCSR have acted as principal investigators in
many national climate research projects, such as the KAKUSHIN program for the projection of the 21st Century
Climate, and Strategic Programs for Innovative Research (using the new 10 Peta-Flop K-Computer). DCSR and its
staff play a leading role in both national and international climate research.

Issues

There is a shortage of staff at DCSR. This issue was raised at the last evaluation in December 2007, and has not
been rectified as yet. Due to the limited numbers of personnel, DCSR has difficulty in extending its activities in
physics-based climate models to those of integrated earth system models (ESMs) that include various
biogeochemical processes. However, as one of the top-runners in world climate research, DCSR is nevertheless
promoting the development of an ESM version of the MIROC climate model in collaboration with partner institutes,
participating in model intercomparison projects, and contributing to IPCC reports. Unfortunately, DCSR has not yet
been able to develop a system for the promotion of basic research on global cycles of carbon and other species, or
on biogeochemical variability, in support of ESM development.

Societal importance of understanding and predicting climate change is increasing very rapidly, which demands
much stronger collaborations between numerical models and observational analyses. There is an ever-increasing
need for up-to-date explanations, briefings, and an effective data service for use of the community and society as a
whole in relation to the weather, disasters, and the changing climate. Unfortunately, the requirements of such a
service cannot be effected by the voluntary efforts of the existing staff at DCSR.

It is evident that numerical models are required to make pioneering contributions through comparisons with
observational data and through experiments for hypotheses testing in many research fields such as
paleo-climatology and earth system observations. However, such a potential has not yet been fully realized.

Future Plans
(1) DCSR will continue to play a leading role in the development of numerical climate models as it is the only
research unit in Japan that can develop numerical models and nurture future talent.

(2) It is considered that there is a danger in over-extending the scope of our research, as this can threaten the
fundamental bases of atmospheric and oceanic sciences. Within the limit of the present organization, DCSR
will focus on physical climate models, and will continue to play its role at the core of the national climate
modeling consortium.

(3) The primary objective of numerical modeling at DCSR is to effectively model the global climate system.
With the increasing development of computers, microscopic process resolving modeling is becoming
possible. DCSR considers that such process-resolving modeling are important to support global climate
model development.
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(4) Regional and meso-scale models can provide opportunities for more precise climate change and variability.
DCSR does not currently conduct regional modeling, but this is conducted by other sections of the
Atmosphere and Ocean Research Institute. It is considered, therefore, that in-house collaboration should be
promoted.

(5) The development of ESMs will be continued along the line of the present collaboration with JAMSTEC and
other institutions, but it is considered that cooperation with the Center for Earth Surface System Dynamics
within AORI would also be useful.

(6) Land surface modeling will be promoted. In particular, research into the hydrological impact on humans and
the biosphere, and interactions amongst them, will be emphasized between 2010 and 2016 (planned) at the
climate and hydrology research section, in collaboration with the Institute of Industrial Science of the
University of Tokyo and other institutions.

(7)  Models with hierarchical physical processes will be developed in order to deepen the understanding of
paleoclimates based on proxy data. Their verification under the present climate will be conducted.

(8)  The potential for novel earth system observing satellites will be investigated and promoted. This will benefit
the verification of climate and high-resolution atmospheric models and promote the advancement of data
assimilation.

2) Division of Ocean-Earth System Science

2-1) Department of Physical Oceanography

Present status and achievements

This department conducts research into physical oceanography with the aim of clarifying and understanding ocean
and atmospheric systems such as the general ocean circulation and its variability, distribution, and transformation of
water-masses, together with ocean-atmosphere interactions, and ocean-atmosphere disturbances. Four cooperative
cruises using the R/V Hakuho Maru have been lead since 2007, and several major deep water pathways, and the
transport of their volumes, have been revealed in the western North Pacific. Through the cruises of Hakuho Maru
and Tansei-maru, new insights into the variability of the North Pacific Subtropical Mode Water and the Central
Mode Water have been obtained, in addition to the relationship between mode waters and meso-scale eddies.
Furthermore, basic processes such as boundary layer turbulence and the dynamics of eddies (such as meso-cyclone
and tropical cyclones) have been investigated. A new model for boundary layer turbulence has been widely
implemented in the operational Meteorological Agency model and the U.S. community models, and has contributed
to an improvement in predictive skills. Since 2007, a total of 7 prizes (such as the Hidaka Prize from the Japan
Oceanographic Society) have been won.

Issues

Cooperation with other institutions has not necessarily been very active. To further develop research in physical
oceanography, required are leading studies that involve the development, or introduction of new observational
instruments, and the effective use of cooperative facilities such as research vessels and fluid experiments. Three
technical staffs who had supported the cooperative observations and facilities for a long time recently retired, and it
has now become very difficult to support these cooperative observations and to succeed and promote the technical
achievements accumulated by the staff members.

Plans and Resolutions

Observational and theoretical process studies will be performed, focusing on ocean and atmosphere circulations,
their variabilitynd interactions, climatic influences, and related basic processes. New leading observational,
theoretical, and analytical methods such as mooring, turbulence measurements, underwater gliders, profiling floats,
laboratory fluid experiments, and numerical simulations will be developed. Water-mass variability, and turbulence
and eddies will be explored, together with their impacts on large-scale circulations and ocean-atmosphere
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interactions. In particular, the following studies will be conducted: (i) Direct observations of oceanic vertical
mixing and impacts of 18.6-yr period variations on oceans and climate; (ii) Decadal variability of mode waters
associated with the Kuroshio Extension and mesoscale eddy activities; (iii) Studies on the mechanism of current
variability in the deep ocean, and its role in the material transport; (iv) A study of fundamental vortex dynamics
affected by boundary layers using laboratory experiments, numerical experiments, and theories; (v) Environments,
structures, and dynamics of a wide variety of atmospheric cyclones.

Physical oceanography is an essential part of ocean sciences, and interdisciplinary studies beyond departments will
be promoted. Large-scale projects and cooperative observational studies will be planned and promoted from our
center of excellence for ocean sciences. Technical staff will, however, need to be employed to support the
cooperative observations, and to develop, introduce, modify, and prepare physical oceanographic instruments and
experimental facilities.

2-2) Department of Chemical Oceanography

Present status and achievements

The oceanic environment contains various chemical components, the complex distribution and behavior of which
are controlled by factors such as their intrinsic chemical properties, sources and sinks, and the physico-chemical
and biological processes in the ocean. The department has been conducting field observations using research
vessels in addition to performing laboratory experiments, in order to understand the biogeochemical cycles in the
ocean as part of the earth system, and has also been pursuing field studies to monitor the recovery of coastal
environments in the Sanriku district following the large earthquake and the nuclear power plant accident (on March
11,2011).

The Marine Inorganic Chemistry Section has established clean observational techniques to measure trace elements
and their isotopes in seawater, as part of the GEOTRACES program in the Indian and Pacific Oceans (using R/V
Hakuho Maru); thereby advancing biogeochemical studies on Fe, Zn, Pt, and REEs. The Marine Biogeochemistry
Section has been promoting studies on marine ecosystems and biochemical processes, by focusing on the dynamics
of biophilic elements and organic material in marine environments, their coupling with metabolisms of marine
microorganisms, and the characterization of food-webs based on the stable isotopes of carbon and nitrogen. The
Marine Analytical Chemistry Section is leading isotope oceanographic studies by making the best use of
state-of-the-art analytical technology, such as NanoSIMS, to advance geochemical studies in ocean circulation,
submarine hydrothermal activity, and paleoenvironmental reconstruction.

Issues

There is much that is unknown, not only in relation to the spatiotemporal variations in concentrations of inorganic
and organic components, their isotope ratios, and their speciation in the earth system connecting the atmosphere,
oceans, and solid earth, but also in relation to the physical, chemical, biological, and ecological processes that
control the biogeochemical cycles in the ocean. The department aims to conduct research within the boundary zone
between the ocean and neighboring reservoirs, in relation to air-sea exchanges, submarine hydrothermalism, and
riverine and ground water discharges from the land. To obtain highly accurate and original results, it is necessary to
develop new technologies and their applications for use in both field observations and laboratory experiments.

Future plans

Collaboration between other fields of study such as ocean modeling, microbiology, and paleoceanography, will also

be instigated to achieve interdisciplinary breakthroughs in ocean sciences. We intend to remain at the forefront of

marine biogeochemistry via undertaking field observations and experiments in open oceans, as well as in coastal
regions (including the Sanriku districts). Our detailed aims are as follows:

(1) To lead the international GEOTRACES program by conducting highly accurate analyses for unprecedented
numbers of trace elements and isotopes, and to make use of their availability as chemical tracers in the
investigation of biogeochemical cycles of trace components in the ocean (mainly covered by the Marine
Inorganic Chemistry Section);
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(i1) To accelerate frontier studies on biophilic elements and organic material associated with marine ecology, by
developing up-to-date technologies for the microanalysis of stable isotopes, carbon-14, and for genetic analyses
(chiefly covered by the Marine Biogeochemistry Section); (iii) To apply a high resolution and sensitive
NanoSIMS to paleoenvironmental studies using carbonate fossils of marine organisms such as corals and
bivalves, and also to forward studies on the evolution of the atmosphere and on abyssal circulation by precisely
measuring He isotope ratios (chiefly covered by the Marine Analytical Chemistry Section).

2-3) Department of Ocean Floor Geosciences

Present status and achievements

The Department of Ocean Floor Geosciences (OFGS) has conducted extensive research in relation to the Earth and
environmental sciences, in cooperation with three sections: Marine Geology, Submarine Geophysics, and Ocean
Floor Geotectonics.

Our research has focused on the interactions between solid Earth and environmental change on the Earth’s surface,
with the aim of producing a new integrated concept in Earth and marine sciences. Previously, studies related to
these two disciplines have usually been conducted independently, mainly because of differences implicit in their
characteristic time scales. Our research topics include the linkage between the formation of huge mineral and
energy resources and environmental and tectonic changes throughout the Earth’s history, rock-water interactions in
association with the deep biosphere, and polar ice sheet reconstruction. The waxing and waning of polar ice sheets
influences not only the global climate, but also the tectonics of the solid Earth, as well as the Earth’s rotation, and
may further be related to variations in the geomagnetic field. In order to develop geochemical and biological
proxies that are indispensable for quantitative measures of paleoceanographic studies, corals and foraminifers have
been cultured in precisely controlled laboratory environments. In these 5 years, advanced analytical chemical tools
including ICP-MS, ICP-AES, and an Accelerator Mass Spectrometer (AMS) were installed to assist in the
promotion of the abovementioned research.

We have also conducted topographic, geophysical, structural geological and sedimentological investigations to
facilitate the understanding active processes in the deep-sea. In particular, we have pursued high-precision and
high-resolution studies using a multichannel seismic reflection profiling system that has targeted a shallow
sedimentary formation, and using underwater vehicles, sonars, and magnetometers. Our recent investigations have
revealed seafloor, and sub seafloor phenomena in subduction zones and on mid-oceanic ridges, such as event
deposits triggered by earthquakes, cold seep activities along faults, structures of mega-splay faults, and fine-scale
magnetic structures related to hydrothermal activities near spreading ridges. Furthermore, we have investigated
on-land geological sections that preserve on-going processes on and under the seafloor, to yield new concepts by
integrating the time ranges of the two. In addition to individual scientific outputs, members of the OFGS have also
been leaders of both academic societies in Japan and international programs, including the IODP (Integrated Ocean
Drilling Program), InterRidge, PAGES (Past Global Change), INQUA (the International Union of Quaternary
Science), and the IPCC (Intergovernmental Panel on Climate Change), with roles as presidents, chair people, and
senior board members.

Issues

Marine geoscience focusing both on and below the seafloor is an extensive area to study, and most of the
disciplines that come under the umbrella of geoscience are involved in such research. However, OFGS has limited
faculties, and to retain and enhance international competitiveness it will be necessary to promote research that is
capable of delivering the essential characteristics and strengths of AORI, in addition to maximizing the activity of
each member. In contrast, for educational purposes AORI needs to span extensive research areas; and it is
considered that at least the major established disciplines should be covered. Therefore, for future research planning
and use of the existing faculties, it will be necessary to balance the two contrasting requirements.

Recently, many technologically advanced instruments were installed in OFGS, and to maximize the scientific
outputs from these it will be necessary to hire skilled technicians.
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Future plans

In the next several years, OFGS will further strengthen the integration between solid Earth and environmental
sciences. Such research themes include: the formation of huge mineral and energy resources throughout the Earth’s
history in relation to interactions between solid Earth processes and surface environments, the possible linkage
between geomagnetic field variations and changes in the Earth’s orbital parameters and/or paleoclimate, the history
of subduction-zone mega-earthquakes and tsunamis by integrating seismic reflection structural exploration and
paleo-seismology, and the creation of new sciences utilizing the AMS "*C facility, which has recently been installed
and in Japan is unique to AORI.

OFGS will be an international leader in seafloor geosciences, and will endeavor to train young scientists from the
next generation, as well as actively contribute to international programs (including the renewed IODP) as
representatives of the Japanese geoscience community.

3) Division of Marine Life Science

3-1) Department of Marine Ecosystem Dynamics

Present status and achievements

The Department of Marine Ecosystem Dynamics has conducted research into the evolution, phylogeny, physiology,
and ecology of zooplankton, phytoplankton, benthos, bacteria, and archaea living in marine environments, in order
to elucidate the roles of these organisms in ecosystems and biogeochemical cycles, and the mechanisms underlying
their environmental adaptation. Integrating the knowledge obtained from our studies has further contributed to
research and educational activities in relation to the evaluation of ecosystem and biological responses to
environmental changes such as global warming and acidification, and also related to international collaborative
research surveying global biodiversity. Specific research topics are described below:

(1) Research of oceanic ecosystems, mesopelagic and bathypelagic ecosystems, deep-sea hydrothermal vents, and
cold seep ecosystems.
Significant advances have been achieved in understanding the distribution and functional morphology of
carnivorous/detritivorous copepods, which have extraordinary species diversity within mesopelagic and
bathypelagic environments. In addition, the phylogeny and physiology (temperature response) of
ammonia-oxidizing archaea living in deep water has been revealed, and data concerning the phylogeny and
population structures of species endemic to deep-sea hydrothermal vent fields have been presented.

(2) Multidisciplinary research as the Joint Usage/Research Center
An in-situ iron fertilization experiment has been conducted in the subarctic North Pacific, and the role of iron
in biological productivity has been revealed. In addition, we have conducted studies that have resulted in
considerable advancements in our understanding of the subtropical ocean. The subjects of these studies
include the effect of typhoons on the biological productivity of subtropical ecosystems, the unveiled lifecycle
of major copepods, bacterial key species metabolizing a climate-change-related gas, and the distribution and
ecology of photosynthetic bacteria as a new source of energy.

(3) Comprehensive analysis of biodiversity and development of microsatellite markers
Biodiversity analyses on an ocean basin scale, and on a global scale, have been performed with the use of
next-generation sequencing technology. In addition, by use of the latest methodologies such as
phylogeographic analyses with microsatellite markers, and coalescent theory-based simulations, the
evolutional history of deep-sea fish has been estimated. Furthermore, advancements in microbial community
genomics have greatly progressed, by analyzing environmental DNA and RNA using metagenomics and
metatranscriptomics.
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Issues

(1) It is necessary to coordinate scientific communities for research into the Sanriku-coast ecosystem after the
Tsunami disaster, and research into marine pollution with radioactive materials, as this is considered necessary
for society, and is considered to be our scientific responsibility.

(2) The interaction between domestic and international research communities is considered to be of great
importance, and in particular, that of collaboration between scientists from south-east Asian research
communities.

(3) The introduction and development of new methodologies, particularly molecular biological methods, is
required.

(4) There is a need for systematic storage and management of the large amount of research samples obtained,
together with the corresponding data. In particular, the size of nucleotide sequence data is increasing annually,
and an in-house server is urgently required for data storage and analysis.

Future plans

(1) To participate in performing monitoring and research to contribute to the social recovery of the Sanriku-coast
area, and to further studies on the biological cycling of radioactive materials. We aim to accumulate
unprecedented data describing the effect of a massive earthquake disaster on marine ecosystems and share the
resulting knowledge with the society including foreign countries.

(2) To expand research activities in south-east Asia using multi-lateral cooperation programs.

(3) To facilitate research into the biodiversity of deep-sea and oceanic ecosystems, by way of an international
cooperative research cruise with the vessel Hakuho Maru, in addition to other international activities.

(4) To initiate metaomics-based research into marine biodiversity and ecosystem functions, thereby developing
new methodologies and their applications.

(5) To provide useful information for the evaluation of the effects of future marine environmental changes, by
interrelating phylogeography and the evolution of marine organisms with historical changes.

(6) To establish systems of storage and the management of research samples (e.g. cruise samples), and data (e.g.
nucleotide sequences), as a collaborative mission within our research center.

3-2) Department of Marine Bioscience

Present status and achievements

The department has aimed to deliver a new perspective on life in the ocean by integrating studies from three
laboratories with distinct viewpoints. The Laboratory of Physiology has conducted leading studies into mechanisms
used for adaptation to marine environments, in particular that of osmoregulation, by use of various techniques on a
molecular to organismal level. The animals investigated include diverse vertebrate species such as cyclostomes,
cartilaginous fish, bony fish, and mammals. The Laboratory of Molecular Marine Biology has established a new
fish evolutionary history using phylogenetic analyses, and based on the whole mitochondria genome. The
laboratory has also conducted unique studies in the molecular mechanisms of adaptation to highly burdensome
environments such as deep-sea hydrothermal vents and estuaries. The Laboratory of Behavior, Ecology, and
Observation Systems discovered the spawning ground of the Japanese eel, and it has developed observation
systems for obtaining information necessary for the conservation of seaweed and seagrass beds, which are
important nursery grounds for various marine resources. Each laboratory also actively participates in the training of
young scientists who will be leading lights in the future of marine bioscience.

Issues

(1) Cooperation among laboratories: The three laboratories have cooperated on a number of subjects, such as the
evolutionary background of the migratory lifecycles of eels, diversification of environmental adaptation
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systems of medaka fishes, and the eco-dynamics of seagrass beds and responses of ecosystem members. As all
laboratories are on the same floor of the new AORI building in Kashiwa, we are now in a position to further
strengthen our mutual collaborative enterprises. t

(2) Cooperation with other departments: We have conducted inter-departmental cooperation on specific research
projects; for example, the construction of a mitochondrial database and its functional extension, biologging,
and field works in Southeast Asia, in addition to the use of research cruises. We plan to strengthen our
systematic cooperation with other departments.

(3) New technologies: We have already engaged in new technologies such as “omics” analyses, bioinformatics,
and Bio-logging, and will further develop these for use in our work. We will also try to maintain traditional,
experimental techniques that may become important in the post-genomic era for the younger generation.

(4) Human resources: Two professors have recently retired, and the department is under reconstruction by a new
generation of faculty members. Thus we are now aiming to select influential new professors who lead marine
biosciences, and to contribute to the leadership of AORI globally and inter-disciplinarily.

Future plans

We aim to strengthen the function of departmental seminars and joint symposia by inviting scientists from all over
the world through the cooperative research system of AORI, and prospectively resulting in the configuration of
targets for the new cooperative program. The content of the program will be proposed when all faculty members are
fixed. One possible keyword for the program will be “time”; various biological processes, including molecular and
physiological phenomena in marine organisms will be examined from the viewpoint of evolution. By combining
this temporal view with a spatial view, i.e., behavior and ecology, we expect to create a new insight into life on
earth. Furthermore, by cooperating with scientists from different fields including climate change and the physical,
chemical, and geological environments of the oceans, we aim to establish an inter-disciplinary and integrative view
of life that enables us to understand the past and to predict the future of this planet.

3-3) Department of Living Marine Resources

Present status and achievements

The overarching goal of our department is to clarify the reproduction, distribution, migration, and population
fluctuations of living marine resources, as well as to identify the mechanisms underlying these factors, and to
establish management methods for the sustainable use of these resources. Our department is composed of three
divisions: Fisheries Environmental Oceanography, Fish Population Dynamics, and Biology of Fisheries Resources,
all linked by a shared interest in population fluctuations. To activate research activities and education for students,
we hold a monthly departmental seminar.

Fisheries Environmental Oceanography. The goals of this division are to understand the dynamics of physical
oceanographic processes and physical-biological interactions. These personnel have the following interests:
Professor Ichiro Yasuda (until 2013): physical-biological interactions, linking processes of fish transport and
physical oceanography; Associate Professor Kosei Komatsu (from 2008): impact of the Kuroshio current on the
marine ecosystem and population fluctuations of small pelagic fish; Research Associate Sachihiko Ito (until 2011):
transport and survival of Japanese sardine eggs and larvae.

Fish Population Dynamics. The goals of this division are to understand the mechanisms of population fluctuations,
stock assessment, and the management and conservation of living marine resources. These personnel have the
following interests: Professor Kunio Shirakihara: management of living marine resources using marine protected
areas; Associate Professor Kazuhiko Hiramatsu: exploring management methods using operating models; Research
Associate Toshio Kastsukawa (until 2008): management based on spawning potential.
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Biology of Fisheries Resources. The goals of this division are to understand the physiology and ecology of adult
sexual maturation, and growth and mortality in early life stages of fishes and shellfishes. Professor Yoshiro
Watanabe: ecology and recruitment fluctuations mechanisms of small pelagic fish; Associate Professor Tomohiko
Kawamura (until 2012): breeding ecology and early life histories of abalones; Research Associate Toshiro
Saruwatari: comparative ecology of breeding and early life histories of living marine resources (mainly Teleosts).

The activities of the department since 2007 are as follows. Publications: 161 refereed original papers, 9 refereed
reviews, and 81 other publications (for activities of each department member, see Individual Data for Faculty and
Academic Staff). Number of graduate students: 71 master course studenteyear (sum of the number of students in a
year over years) and 40 doctor course studenteyear. Honors and Awards: Toshio Katsukawa: Achievement Award
for Young Scientists in Fisheries Science 2007, Ichiro Yasuda: Article Prize of the Japanese Society of Fisheries
Oceanography 2009, 2010; The Japan Oceanographic Society Award, 2011, Toshiro Saruwatari: Article Prize of the
Japanese Society of Fisheries Oceanography 2009; The Best Paper Award of the Carcinological Society of Japan
2011, Sachihiko Itoh: Article Prize of the Japanese Society of Fisheries Oceanography 2010 and The Okada
Memorial Prize of the Oceanographic Society of Japan 2011.

Issues

We have serious concerns in relation to our ability to sustain activities. Out of nine posts, three of these (Associate
Professor of Biology of Fisheries Resources, Research Associate of Fish Population Dynamics and Research
Associate of Fisheries Environmental Oceanography) remain unoccupied, and we therefore consider that we will
have difficulty in delivering a steady contribution to the Institute's activities of conducting research and education
in the effective use of limited living marine resources.

Future plans

We urgently encourage the Institute to fill our vacant posts by making flexible use of the posts available. To pursue
our present missions, (which are to improve an understanding of living marine resources, to clarify population
fluctuations under ocean-climate variability, and to develop management/conservation methods that prevent
populations from becoming extinct), it is important to build a closer link among the three divisions with a focus on
the “regime shift in marine ecosystems”, and on the “uncertainty in populations and fisheries”, so as to recognize
the significance of integrating field observations, analyses, and modeling in collaboration with other Departments
and Centers of the Institute, and to strengthen cooperative studies with domestic and overseas research institutes.

4) Department of Collaborative Research

Present status and achievements

The Department of Collaborative Research is comprised of two sections: the Biological Oceanography Section and
the Ocean Alliance Section. In the Biological Oceanography Section, Professor Shingo Kimura and Research
Associate Yoichi Miyake of the Department of Natural Environment Studies (Graduate School of Frontier
Sciences) undertake collaborative research and educational activities in the field of marine science within their
departments. They also both hold concurrent posts in the Atmosphere and Ocean Research Institute (hereafter,
AORI), and engage in activities therein. Our research interests are the response mechanisms of commercially
important fish, and shellfish to changes in the global environment, and we conduct studies focusing on
hydrodynamic environments. Our graduate school education takes place in the Department of Natural
Environmental Studies, the Graduate School of Frontier Sciences, and the Department of Aquatic Bioscience, the
Graduate School of Agricultural and Life Sciences.

Professor Shingo Kimura has been head of the Department of Natural Environmental Studies throughout the
academic years 2012 and 2013, and held the post of steering committee chairperson of the Graduate Program in
Sustainability Science throughout the academic year 2011. The Ocean Alliance Section is a part of the Ocean
Alliance at the University of Tokyo, which is an organization involving interdisciplinary departments. The Section
collaborates with researchers from various fields of study, and currently conducts joint research into the ecology of
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Anguilla fishes and coastal ecosystem conservation. The main role of this section is to deliver educational activities
implemented by the Ocean Alliance in the Education Program of Ocean Science and Policy, and research activities
within the Interdisciplinary Oceanography Unit. In addition, project Associate Professors Jun Aoyama and Mitsuo
Yamamoto have been assigned based on a grant provided by the Nippon Foundation, and Professor Shingo Kimura,
who is the deputy director of the Ocean Alliance, holds a concurrent post as the head of this section.

One of the achievements of the Biological Oceanography Section is research into the transport processes of
Japanese eel larvae. Cruises with the R/V Hakuho Maru, and numerical simulations have clarified the fluctuation
mechanisms of glass eel recruitment to Japanese coasts, together with the physical, chemical, and biological
characteristics of their spawning environment. We have also elucidated characteristics of the vertical swimming
behavior of Thunnas juveniles in relation to their migration ecology, and have found that the important factors in
their survival and growth are vertical mixing caused by ocean turbulence, and an increase in the spawning
temperature in relation to global warming.

We also aim to assess: the impact of human activities on ecosystems by conducting studies on the survival and
growth of abalone and mussels in relation to their hydrodynamic environment; the ecology of aquatic organisms in
relation to the environment changes due to artificial structures: and the egg and larval transport of pelagic fishes of
such as anchovies. In one of these studies, we implemented international collaborative research with Bangor
University in the UK, in relation to the sustainability mechanism of high biological productivity. Our studies were
highly appraised, and Professor Shingo Kimura was awarded the Uda Prize from the Japanese Society of Fisheries
Oceanography for “Studies on influences of oceanic physical phenomena on fish stock fluctuation and migration”,
and Associate Professor Takashi Kitagawa (who currently belongs to the Coastal Ecosystem Restoration Section
but who was a research associate in our group until 2012) was awarded the Achievement Award for Young
Scientists from the Japanese Society of Fisheries Science for “Studies on the behavioral ecology and thermal
adaptation mechanisms of Pacific bluefin tuna, Thunnus orientalis”. In addition, since 2006 we have supervised 19
masters students, 7 doctoral students, 1 thesis-only doctoral student, and 3 international research students. Professor
Shingo Kimura studies about fish migration and stock fluctuation related to oceanic and global environmental
changes, and recently he is interested in tuna, eel, sardine and shellfish behaviors. For detailed activities of each
department member, please see Individual Data for Faculty and Academic Staff.

Issues

Our main topics of research are: (i) the transport processes of fish eggs, larvae and juveniles; (ii) the behavioral
ecology and habitat environment of aquatic organisms in freshwater and brackish water zones; (iii) the effects of
global environment changes and western boundary currents on stock fluctuations and migratory behaviors of
exploited species; and (iv) modeling of the hydrodynamic environment of bays.

The Biological Oceanography Section consists of a professor and a research associate. It is linked to the number of
possible employment by the Graduate School of Frontier Sciences, and the term of current research associate is 4
years. This differs from the rules of AORI in relation to research associate employment. If a research associate
cannot be allocated continuously, this would present an obstacle to the educational activities in the Department of
Natural Environment Studies, and as the AORI is responsible for contributing to the education of this department
this issue needs to be resolved. Additionally, the project teaching staffs in the Ocean Alliance Section are employed
by the grant provided by the Nippon Foundation, and continuous allocation of human resources is desirable if the
AORI is to actively participate in the operations of the Ocean Alliance.

Future plans

In order to continuously develop our studies on coastal ecosystems, we participate in two research projects related
to the Ministry of Education, Culture, Sports, Science and Technology, and one research project related to the
Ministry of Agriculture, Forestry and Fisheries. In addition, we advance numerical models that serve multiple
purposes, as well as establishing substantial systems of observation and analysis for the active use of the R/V
Shinsei-maru. We also aim to apply for research projects such as the JST, with the aim of contributing to the
conservation of coastal environments in developing countries.
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5) International Coastal Research Center

Present status and achievements

The International Coastal Research Center (ICRC) is composed of four sections: (i) The Coastal Ecosystem Section
studies the environmental impacts of coastal marine structures on marine ecosystems, and aims to establish systems
for providing marine environmental information to researchers and promoting international, collaborative research.
(i1)) The Coastal Conservation Section aims to provide a framework for the conservation, restoration, and
sustainability of coastal ecosystems, by focusing on the life history and behavioral ecology of coastal marine
organisms and the dynamics of bioelements in coastal areas. (iii) The Coastal Ecosystem Restoration Section was
established in 2012, and members of this section analyze the effects of the mega-earthquake and massive tsunami
events of March 11, 2011 on coastal ecosystems and organisms, and monitor the secondary successions of damaged
ecosystems. (iv)The Regional Linkage Section endeavors to establish a network of coastal marine science in
collaboration with domestic and foreign universities, institutes, and organizations.

Issues

The ICRC is located in Otsuchi Bay on Japan’s northern Pacific coast. The large earthquake and tsunami on March
11, 2011 resulted in serious damage to the ICRC, and most of the accumulated research data, reference materials,
and books were destroyed. Although the building is still in use, it will be rebuilt in an area of higher ground that is
out of the reach of any future tsunamis.

Future plans

It is likely that the large tsunami on March 11, 2011 affected significantly on the coastal ecosystem around the
Sanriku area. To assess the impacts, and to monitor the process of recovery from the damage, an important project
known as the “Project Grand Maillet” has been developed to study and monitor the coastal ecosystem in the
Tohoku area. Many researchers working on this project visit the ICRC for field studies, and three technical staff
from the ICRC support their activities around Otsuchi Bay, with the use of three research vessels. However, a
guesthouse that was used by visitors was destroyed in the Tsunami, and only the third floor of the main research
building can now be used by staff and guests. We intend to construct a new building in Otsuchi as soon as possible,
and thereby hope to contribute significantly to future international coastal research.

6) Center for International Collaboration

Present status and achievements

In June 1994, the Center for International Cooperation was established to enhance international cooperation in
marine sciences, and was then reorganized as the Center for International Collaboration (CIC) in April 2010. The
center consists of three sections that promote and support inter-governmental agreements on academic activities
related to the ocean and climate (International Scientific Planning Section), with the aim of creating and promoting
integrated advanced international research related to atmospheric and ocean sciences carried out in an international
framework (International Advanced Research Section), and to form a base for academic exchange and for the
training of young scholars through academic collaboration with Asia and other countries. Three professors, and 3
concurrent associate professors from 3 divisions, are responsible for delivering these aims.

Prof. Y. Michida has been serving as a vice chairman of the UNESCO/Intergovernmental Oceanographic
Commission (IOC), Prof. M. Uematsu has been organizing and supporting core projects of atmospheric and ocean
sciences under the International Council for Science (ICSU)/International Geosphere-Biosphere Programme
(IGBP), and Prof. S. Nishida has been leading the construction of the research and education network of coastal
oceanography in Southeast Asia.

By inviting visiting scientists from abroad, Japanese scientists (including AORI members) are involved in as
stimulating interchange in every research area, and can thereby contribute to the development of atmospheric and
ocean sciences internationally.
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Issues

In Japan, the corresponding departments of the Ministry of Education, Culture, Sports, Science and Technology
(MEXT) facilitate the General Assembly and the Executive Council of IOC, through the IOC national committee.
The director of the CIC has been playing a leading role in Japan’s IOC related activities as the chair of the
committee, by receiving strong support from the AORI faculty. The role of the faculty members of the CIC are
significant in the long-term perspective decision-making processes in international negotiations regard to the ocean
science and policy while governmental officers replace in a short period of time. However, there is a dearth of
next-generation personnel who are familiar with international affairs, and the development of a junior faculty is
considered to be an urgent requirement. In order to enhance the basis of our international cooperative research
system, there is a need in Asian countries, as well as in Japan, to train young scientists who can work within an
international environment. This is an important issue that needs to be urgently considered, in order to contribute to
the Future Earth, an ICSU initiative.

The CIC is supporting exploratory research projects that involve international collaboration with AORI members,
by inviting visiting scientists from abroad and by holding workshops. There is close interaction between 16
institutions in 10 countries in relation to academic exchange agreements. However, dealing with such a multitude of
tasks is very difficult for the 3 full-time faculty members, who are also involved in their own research and
educational duties.

Future Plans

The CIC intends to support and promote international cooperative projects and programs that are beyond the scale
possible for individual scientists, with the cooperation of AORI members, and to coordinate a close information
exchange among scientists in Japanese research communities.

The CIC will help for the community to find suitable scientists as candidates for members of international
committees and organizations to support international academic activities, as we believe that these activities will
enhance the international research standards of Japan. We also believe that it is important that Japanese activities
attain a higher visible profile. We aim to foster young scientists who can work with an international view and to
establish a regional and worldwide network of scientists in atmospheric and ocean sciences. We would like to
request the placement of a full-time professional member of administration who can support CIC activities.

7) Center for Earth Surface System Dynamics

Present status and achievements

The Center for Earth Surface System Dynamics (hereafter CESD) was established through the integration of the
former Ocean Research Institute and the Center for Climate System Research, as a mechanism for creating a
synergetic outcome from the two institutes. Since then, the four research sections of CESD (Paleoenvironmental,
Ecosystem, Genetic, and Atmosphere and Ocean Research Sections) have conducted research on variations in the
earth surface system and its mechanisms in the past, present and future, by way of observations, experiments,
analysis methods, and numerical models based on innovative ideas derived from the studies by the research
divisions.

In one of these research projects, CESD made a large contribution to the MEXT special project, the “Construction
of the platform for intellectual cooperation”. The achievements of CESD within these projects are: the creation of a
successful climate model simulation of water circulation as depicted by paleo-climate data analysis; the simulation
of nitrate concentrations using a COCO ocean model and comparison with the observation in the ocean;
development of a fish gene database and ecological evaluation by genetic analysis and evaluation of the
environmental effects; typhoon simulation by NICAM atmospheric model; development of NICAM-COCO
coupled mode; simulation of air pollutant transportation and development of their data assimilation; simulation on
the transportation of radioactive materials emitted by the Fukushima Daiichi Nuclear Power Plant accident; and
others.
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CESD has also been incubating next-generation research in relation to new interdisciplinary studies developed by
the four project researchers. In parallel, the earth surface system database was constructed by collecting
observational data and model simulation results that contribute to the platform for intellectual cooperation. CESD
has also developed outreach activities such as the CESD Science Cafe Series. Fund raising by CESD members is
enabling the support of the various activities related to the CESD.

Issues

(1) The CESD Steering Committee meeting (held on March 27, 2013) recommended continuing the activity of
CESD for a second term (the first term for 2010-2015), and giving more weight to science-driven research.
Based on this recommendation, CESD has submitted a future plan to the director of AORI, and we hope to
begin discussions with AORI in relation to this, as we consider it will contribute to the future vision and plan
of the AORI itself.

(2) There is limited CESD space in the AORI building due to the increased research and educational activities,
and also with the increasing use of computer resources for simulation, data analysis, and database
construction.

Future plans

We recognize that the CESD started functioning as a melting pot to produce synergy in the AORI, the platform for
intellectual cooperation. The retention and expansion of CESD activities over a second term are therefore
considered to be a good investment. In the second term, CESD will move on to reinforce science driven research
through three grand challenges (GC), as follows: GC 1: Multi-scale interactions (high resolution atmosphere-ocean
interaction, global-regional multi-scale, inter-link of micro and macro processes); GC 2: Nitrogen cycle and
ecosystem variations in the era of a changing climate (Ecosystem responses to climate change, Climate modeling
and ecosystem variations); GC3: Symbiotic evolution of life and environment (Life and gene evolution, modern
and paleoenvironment).

We believe that the current (or expanded) size of CESD is needed to make maximum use of the research heritage of
the research sections (Paleoenvironmental, Ecosystem, Genetic, and Atmosphere and Ocean Research Sections), to
perform the research in our grand challenges 1-3, thereby delivering a substantial outcome.
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