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JOINT RESRARCH DIVISION

B8  FACULTY MEMBERS

¥ 1% : PROFESSORS
Hrp % - PREREL - REM A PR
TANAKA, Ayumi/D.Sc./Plant Physiology
REEE—RR - B ilid - ey ok - ERE S Y AT A
OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
PR R - EE (BRAR) - BRI EL 0B
WATANABE, Naoki/D.Sc./Astrochemistry;Atomic and Molecular Physics
il oo - i (T5) - RESBES: B
SAZAKI, Gen/D.Eng./Crystal Growth; Optical Microscopy

42 : ASSOCIATE PROFESSORS
BA K- () - R RIS
AOKI, Shigeru/Ph.D./Physical oceanography; Polar oceanography
R R - 1R (B - EWERES L ) A E A
KASAHARA, Yasuhiro/D.Agr./Microbial Ecology; Genome Microbiology
il - R GhERBREERLS) - ki
SUGIYAMA, Shin/Ph.D/Glaciology

By # : ASSISTANT PROFESSORS

g i - i (Blep) - FHokes
IIZUKA, Yoshinori/Ph.D/Glaciology

ifZ8IZ | OUTLINE of RESEARCH

LRI FEHEMESD X, 2008 4E 10 A 1 HICRRE S N7z Mo B afkoilmibtzNsaIa=5714 -y ¥ —
ELTCOWREx KESE L2012, [Fur gl [HEMGE] KO THE] O E TRIISKE T 5.
[7arsn] ik, BEZBED) —5—2 vy 70 L2, 3ODOMZEREMB X ORI F—y 7 Bl Y > & —
DEMMM LTIV FETENDL, BUE, 62007077 A0 TbNTwWa Bt h—y 7B (KB BE—H).
KR T 7T (B3R J5f8) . 7 A haoNA oy — (JEE R, ESETa - 437 X (B B . E5HE
IRl (I Jo) . ERSEmARS: (FA X, Bl E), £70 77 2 3BAIEFH Tt LT o maAR
EEOFEITREEREL L THITONL, I K=V IZE TS FLTIE, 7uz774) 7 70— RMlkb
FAR—Y 7 WEOKE - S - BHEBEZEOBNEZ KL TIT> TWwaIEh, TEEBRTOBVEEIRS & ZhIC
L B ALK EAK OB, ) ViliE 2 S OO ER Tl E 7V ORI, & EDOMIEE T 72,
KR TN 7077 L Tld, Ay 7RV AKEEDOEBILFEFIED S &R EIEDO KK T 0 IV
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C,H, C.Hs 43 F AR K R M EE R UGS THEL SN D A H = X L%, FEEERFD 7 IV — 7 & oL FEZEIC
KDL PIC L7z FEEICHIEHEE, FHPMWIREBERKIBI 2 WA FARBERE L L TEELKS TAY —
A v AERGE BT AR5 FERR A . BEALEZERT & o FERZEIC X DL 7o 20 FHEOKESTORA
EVIREDOKEME L OMEEHICL D DX ) ICET 29 2flNb7-0, TNFTIIhVwL=— 7 2ER
BEORE T2 BEBILI- A I 727075 5TR)ZTAF Y NIy TREESMY AT 2% HNT,
A Y TUTFHI 7 ACBVCREETCHLTESY V7 BICoWCESEELMERICL 2 Ta 74 —
NIENT AT o 720 M END 5 V7 EDOH A4 X, WERERRER EORY 2 MGEET 5 2 & T, TIEMAWER
Woe %475 L COmMTEOEFER = IS L7z, EGBEIEEERY: 70 75 A Cld, KESRI TOE A
T TOMEY, FOMBISRICEDEHIRE Lz, T4, BHUAT Yy 7ORERE 2 EEHT 252D
MOTHI L. BALAT Y TORENA BT 4 7 ADS, KGT OKH AP TORFENLEL & A5 TH 1T o R ILHT
Lo TEREINIZFZHPASLPIZ Lz, EBEBRFETO 7T A TIE, BElFEI ) F25 20008 H & LT
Pl 2 BHH L AREIFEE 3EE 2B L. ALRAAD S 120 LD KZFEEEDSIN. 9 b 74 IZHERFEE T RS
%5 L7z, ZSRHORBICH /2o TiE. B BHFZERr. WKy, ¥ A~ =7 K, ETH, 7L — X v K%
CEINIL O EE SRR & o, 10 2 HETE L 72,

To facilitate and accelerate the joint-research projects between research groups within and outside ILTS,
the Joint Research Division was set up on October 1, 2008.This division functions as a community center
for supporting low temperature science and organizes "Program", "Joint Research and Collaboration",
and "Technical Services Section". This center currently coordinates following six programs: “Pan-Okhotsk
system” by K.Ohshima, “Ice core Analysis” by Y.Iizuka, “Asrtrobiology” by Naoki Watanabe, “Cryosphere
Eco-omics” by Y.Kasahara, “Cryosphere Non-equilibrium Science” G.Sazaki, and “International Antarctic
Institute Program” by S.Aoki and S.Sugiyama. This center is operated mainly by full-time faculty members
and is supported in every way by the three research sections and the Pan-Okhotsk Research Center.

ifzEERRE L AR - CURRENT RESEARCH PROGRAMS
MERAOFIERRH LTI, fHEAB L BROZ &,

RAF—VIVB7OT7 L

FER—V VB TERBRICE T ZHMERES & KEREDOE AR
Bz RE B, HaliE Al

Observational studies on vertical mixing and water mass formation on the Kuril Strait in the Sea of Okhotsk: K.
I. Ohshima, K. Ono

T Bl T OIS X BV ERERA X, F A — Y 7S SIIEILRFEIC BT 5 FIEAD LA A AR LKL
I EZE 2 EZH 2 K72 L TB Y, AERPEORIREROMEEZ b0 L EE L EZRII R 52 L b RBINT
Wb AW TIE. SREREGOT LI REEZRI-T 7 v VIVIERTIThiza s THIZ & A2 &P 80N L
THREM 2 AT 2 AT\ TRk 2 BT 2 T2 TEIEILEUR S 2 A S ) . TEilEkEZ AR L 9 2 SMiEILERE O H
B EZ MO TSGR L7z, 612, SHERAICX AKIEHK., $FERE & O EEmORER, KE/NE
B (B2 ICX2MERGOEEH 2 EXHL I L7,

AR—=VBICETHIHNFERECLEIREBEDERER> I 2L—Y3>
% KB BE—RR. #d% JLREAN, #Bdx =SFRk
Particle-tracking simulation for the drift/diffusion of spilled oils in the Sea of Okhotsk: K. I. Ohshima, N. Ebu-
chi, H. Mitsudera
TR = 7RI BT B RO T & B BT R R A 2 & < 3T & 250 ee 3 IRl HuE £
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TR L. FABIRNEC L) REMOERINI Y I 2 V-2 a Y 247072 BEMEHOH 59 0) Y11 &
AMORAL LETHL 7)) 0 F /) 2pbildEI o762 MELTYIab—Ya refro7z, il
MOFGIE. K& SFHEHT 2l BRI L ORARIT) OBBLMm 2T 5720, EOFHIH T
TE2PICE o THRIIRESCER D 2720, MOFKFEEEMDBOMREERIZANL &, JeilEEinFIZF
ETLHETICE, FEAEOMIHEERT L LTS NG,

FARONAAOT—TOT 5 L
NO" DAMEIGICE B E FOZT LA A KMI 57X E2—EBRICDAR - ERE NO™ DRE
Bh# HEZe, BWE s IRG—. BRI T EER. Bdr  EE
Formation of the hydronium ion hydrate by NO* hydration mechanism :Effect of metastable states of NO™:
H.Hidaka, Y. Nakai, T. M. Kojima, N. Watanabe

ABA & VB E R BBREEREL AT, NO" OKMMIGICE 2 Fa=T A4+ Y KHIZ T A8 — AR
FOSDWFE xR AT 5720 AGFNO" ¥ — AR &> TV A EHEIKED NO' 1X H,O & O BTG & ) HO"
HERTAHIEDPTRETH L, THUTLD, HO OKFKIEE V) O A+ YK 7 T AY —DHF7-
RERBREPIERTCLEY, HEAXT7 PVHIETRELL OIS TERENZ S ONKBONR LR oT
LEIoe Ll BULKEEEAS IR 72 5 720 SURTHIR 2 BB 3 2 RATREM IC AR BN L 2 LA 6, RATHER- A
7 VI X DO R o Z-FTEARD O 5 #EDSTE A REESH 5. 22T, RATEB A7 MVElE
RITWARRRO R o 2Rl S T A5 — A F Y O3 HERAT o 720 T OFER, FRATRE AT b VSY TV E—
TN B Z EDHERR S, TEENTRETH B L THOHL DI o 720 F2. KEDTHBIRIREED NO™ % Bl
HREELFELZFIHL, TNENOE — 27 & SRS I L7z,

KEBERARIGICEDIFL >, T2 4ERHEE
ARTEE. REREER  wALHHE. B HEZE. B RS, #d% EIE
Formation mechanism of C,H, and C,Hg on cosmic ice dust: H. Kobayashi, H. Kawakita, H. Hidaka, T.
Hama, N. Watanabe

AR E AR B 5 CH, ~NOKFEF ~ v A VfHmsic sy, =+ > (CHY. =% » (CHy) 2¢
BRAERS 282 EEICHRT, COR, 5 TFEITFET ABREROKERERT T 2o 7ok 23
BN < 2 &b rolz, /20 CGH,—» CH, BL U CH, — CH; O USHED L, fEREZ LN TV
FERELBVWTEDPHLNIZ R o720 o T, HEETCH, 2Bl SN WEHIX, CH, ApA CHs I2ES
BRFICEHEHET 5720 TIE % <. WO USHEEDHMHMEA R E V720, BT Th o CH, 53R I iz
HE CH IZZL L TLE ) 720 THhLEEZLND,

KFBDF - KREAHEERARRD - DA FiRERR
WEAE R REHEE. ¥ PRI, 2z FNR. Bdx EEES

Development of molecular beam apparatus for a study of interaction between hydrogen molecules with water
ice surface: K. Ueta, T. Hama, A. Kouchi, N. Watanabe

FHICBIT 20 FHELICRE 282 LI T KIS T L EMERETOMEEH*HHT LI L2 HE L
Ty BAERLZCREOKE G FOEREZTRRE ST D0 FHIED., FFEEZITo720 THE TIZ, KEHNDIK
FOTFHROBE B L O, HBLIT A+ bk x T2 ONEIREO R %2175 72,

He" 1 7 > BEIC & 2 EhiHREIES
WORKFBRAE AR BORKRFEE MEEh, REE Dl . 2% &R, #d% EIEE
He+ ion irradiation of olivine particle: implication to the effect of solar wind on ITOKAWA dust particle: T.
Matsumoto, J. Matsuno, A. Tsuchiyama, A. Kouchi, N. Watanabe

A NI TEL TS T 2 KGR OZEZ T 5720, FHERBEZB L 22 EMNICRE L 728k 1712,
4keV O ANF—DHe 44 2 ME L, REG 2 5 EEL 720 WYL -8k % SEM/TEM
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AMRETCTREKRRT 2 Ih KBERKXREALOBEXT Y TOBEICOVT
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Double spiral steps on |h ice crystal surfaces grown from water vapor just below the melting point

Gen Sazaki, Harutoshi Asakawa, Ken Nagashima, Shunichi Nakatsubo, Yoshinori Furukawa
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<FIRI R, SEEEE> L — W — I miior Tk s

SRR T 3KEEN—YVIVELOBEGEIT Y TOREA1 2T 47 R
WEAE R RINIMR, Bd% AT, FERERFEE SLGES, Bi# RIBRA), By hre—.
% )l
Roles of surface/volume diffusion in the growth kinetics of elementary spiral steps on ice basal faces grown
from water vapor: Harutoshi Asakawa, Gen Sazaki, Etsuro Yokoyama, Ken Nagashima, Shunichi Nakatsubo,
Yoshinori Furukawa
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MIBREE T CHALZR 7 v TOREREDOEMN D) L 72D R OHE) . ZOfER, EAT v 7OMEILHE
HEEER LS, KESROLGEIZIZINEAT Y TORBARKELIES CHEEZRB LA, 2L, BUSETE
SORBRTICHAOHR TCHLLEEZOND, /2. BET A2 EART v 7OMMEEA 15um £ ) /&< 7%
bl ATy TREREDBEE LT AHE L R Lo SOHKRIE. T T A LTIRT 2WEKDTTE2HD G-
TeATy TREPENEG ) EEZDLETNVTLLLHMT L ENTE

<FIRIHtiRe. SEEEE> L — W — 0 miior Tk s

KIEROBMBRRICELIFTREZ/INIE (Typell) OZHE
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Effects of antifreeze protein (type Ill) on the melt growth of ice crystals: Dmitry A. Vorontsov, Gen Sazaki,
Yoshinori Furukawa
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Cryosphere Eco-omics: Y Kasahara
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Metaproteomics comparison of direct and indirect soil protein extraction approaches.: Y.Kasahara
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Studies onchemical compositions of past aerosol particles preserved in polar ice cores: Y.lizuka
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International Antarctic Institute Program:S.Aoki, S.Sugiyama, M.Fukui, A.Tanaka
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WATER AND MATERIAL CYCLES DIVISION

&  FACULTY MEMBERS
¥ 1% : PROFESSORS

W AR - B - KA B L O E R LS
KAWAMURA, Kimitaka/D.Sc./Atmospheric Chemistry and Organic Geochemistry
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OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
L BN - (B - RS dRE) - b v

EBUCHI, Naoto/D.Sc/Physical oceanography; Remote sensing of the ocean surface
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FUJIYOSHI, Yasushi/D.Sc./Cloud Science

Wl - B BRRARY

WATANABE, Tsutomu/D.Sc./Boundary-Layer Meteorology
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FUKAMACHI, Yasushi/Ph.D./Physical Oceanography; Ice-Ocean Coupled System
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AOKI, Shigeru/Ph.D./Physical oceanography; Polar oceanography
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Water and material cycles on the earth surface are essential components of earth system and climate sciences.
In this division we conduct the physical and chemical studies on the atmosphere, ocean and land surfaces in the
high latitudes from various standpoints such as meteorology, physical oceanography, geochemistry, hydrology,
glaciology and paleoclimatology. Main targets are atmosphere, ocean, clouds, sea-ice, snow, glacier, soils,
vegetations, and sediments. Our approaches include field observation, laboratory experiment, chemical analysis,
remote sensing and modeling.

Topics advanced in 2013 include: a) Undertaking mooring observations in Arctic and Antarctic polynyas
to reveal the linkage between sea ice and dense water formations; b) Development of an original numerical
scheme that explicitly represents the formation and dynamics of frazilice in an ocean-sea ice coupled model;
c) Evaluation of satellite products for sea surface winds and salinity using in-situ measurements and the
global reanalysis data; d) Finding a marine microbial origin of low-molecular-weight hydroxyacids in marine
atmospheric aerosol.

For his remarkable contributions made up to the present, Prof. K. Kawamura has received Dr. Honoris Causa
from Aix-Marseille University (for the study on the atmospheric organic aerosols: Dynamics of dicarboxylic acids
and their influence on earth climate) and the Haagen-Smit Prize from Elsevier s Atmospheric Environment (for
the study of arctic organic aerosols).

RERE S AR - CURRENT RESEARCH PROGRAMS
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Global mapping of sea ice production and heat/salt flux in the ice-covered seas: K. |. Ohshima, H. Kashi-
wase
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Mooring measurement of ice thickness and bottom water off Cape Darnley, Antarctica: Y. Fukamachi, K. I.
Ohshima, Y. Matsumura, K. Ono, S. Aoki
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Mooring measurement of ice thickness in a coastal polynya in the Chukchi Sea: Y. Fukamachi, K. I. Ohshi-
ma, T. Takatsuka
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Development of an advanced numerical model for ocean-sea ice coupled system: Yoshimasa Matsumura
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Lagrangian modeling of frazil ice in the ocean: Yoshimasa Matsumura and Kay |. Ohshima
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Observation of the Soya Warm Current using HF radar: N. Ebuchi, Y. Fukamachi, K.I. Ohshima, T. Takatsuka
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Evaluation of marine surface vector winds observed by spaceborne scatterometers: N. Ebuchi
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Evaluation of sea surface salinity observed by spaceborne microwave radiometer: N. Ebuchi, H. Abe
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Evaluation of marine surface wind speed observed by AMSR2 on GCOM-W1: N. Ebuchi
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Decadal variability of atmosphere-ocean-sea ice coupled system in the Southern Hemisphere: S. Aoki
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Study on wave-sea ice interaction in the marginal sea ice zone and its relation with the floe size
distribution: T. Toyota
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On the validity of sea ice rheology used in the numerical sea ice model: T. Toyota
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Variability of the fast ice properties near the Antarctic Syowa station: T. Toyota
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Formation processes and mechanisms of clouds and cloud systems: Y. Fujiyoshi and M. Kawashima
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Atmospheric phenomena caused by clouds and cloud systems:Y. Fujiyoshi and M. Kawashima
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Determination of gaseous and particulate carbonyls (glycolaldehyde, hydroxyacetone, glyoxal, methylglyoxal,
nonanal and decanal) in the atmosphere at Mt. Tai: K. Kawamura,K.Okusawa,. S. G. Aggarwal
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High abundances of water-soluble dicarboxylic acids, ketocarboxylic acids and a-dicarbonyls in the moun-
taintop aerosols over the North China Plain during wheat burning season: K. Kawamura, E. Tachibana,
K.Okusawa,. S. G. Aggarwal
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Conbributions of biomass/biofuel burning to organic aerosols and particulate mater in Tanzania, East Africa
based on analyses of ionic species, organic and elemental carbon, levoglucosan and manosan:
S. L. Mkoma, K. Kawamura, P. Fu
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Early Pleistocene climate reorganization:O.Seki
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Potential role of carbonaceous aerosol in decadal-scale climate variability:0.Seki
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Effects of nitrogen fertilization on atmospheric aerosol production in the cool-temperate forest:
Y. Miyazaki
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Evidence of a marine microbial origin of low-molecular-weight hydroxyacids in marine atmospheric aerosol:Y.
Miyazaki, M. Sawano, K. Kawamura

RAZT7aVIVHOE RO F DRRIIHNF O - 22352 EHEELRB T THHIZLEDL LT,
KEHIZBT HRIFEITRBEHTH 5, ARWFETIZIIER S THUS L 72 KGR S R4 - JAHIC B W
THBEEL 7)) a— VEEA WD TR L7z ZORITIIFMTFHICHELET 5 2 EHBHL 2R Y, HERRE O
W7o oo DI NSRE LR Ex GOWEREDICL e Fax Y BRAERIVRIE SN, TR HRSGT
RO F URRITAERT T OV IOVAERIZE T 2 HHAETH ) . IS O W EMAEY 54 5 RAOF KT
T HVOVOE SRR A 2 e RS STz,

PEEERRRICH T IBERBFRERMLADEEET IVFEH
Bix WL
Modeling of oxygen isotope dynamics in terrestrial ecosystems: T. Watanabe
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Modeling the thermal environment of soil under the plant canopy: T.Watanabe
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Topographic effects on nocturnal atmospheric cooling: K. Shimoyama, T. Watanabe
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Development of atmospheric-boundary-layer monitoring system with helicopter: K. Shimoyama, K. Shinbori, S.
Nakatsubo and S. Mori
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Hydrological study of snowmelt flooding during a rain-on-snow event: Y. Ishii, S. Nakatsubo, S. Mori, S. Ma-
toba

P E BB E R > CHEULMBZHRAKDEERX D Z XL BT 57:0, BTFROMSZHNSTOEL I
WC, 2011 ~ 2013 4 3@ EHIZ, 1 112 100mm Ph kO KA - 72 %2 FE L 7o B8RRI oK 32k % 52
ML 720 ZOER. MHIKE2 O OMMPHFEICHNLILE LIZL A BN LWIEE R SNz, EIRIE
HOKESCHEEE TR I L. TORHOBEDEEEIZIILNL TSR TH o7, 2F D, MEANTTIHE I
LGELENLTVGEOMEPREIVIEDL ZERWDTHLERNII L 57, SRIIEERTOREI Y FT AT
EEICEM L, REEEBRRLBEER L SICL T, E0X ) RBEROBICMERENST SN O
A O ST, $72, B TREI Y P A M2 ICHNT 5 HEEZRET 5,
<FIHMERE. RESE> T RS =

49



V . HEHE

BEK. BREUZEK. HTKD MU F7 LIREDLE
Wi RSz
Comparison of tritium concentrations in rainwater, simulated infiltrating water, and groundwater: Y. Ishii
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Wild fire and carbon management in peat-forest in Indonesia: Y. Ishii
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Permafrost environment in King George Island, Antarctic Peninsularegion: T. Sone
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RIREDKANFLEETH L7590 1E, HRTIEKRFWLZFICHEESMO N TV S, 7OV IERAB T O FHE
WETHLHDOT, 7V OGAMREDOHRHED . KAK ORI L THRA L TnwB 2 EPHHL, B
O & KEWE & D5, KAHREDPHEFREESNADPENIIRKRELLEboTWAEEZ LT, $722012 ~ 2013
FEOBFIRWABIE L BT ) SV SO CRE VS 0072, 2 ORSE OB CHIRATE Ao 72 2 £ 25,
SR ERD 7NV OFERIZEN D LTI S N7z,
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GREVE, Ralf/Dr.rer.nat./Dynamics of Ice Sheets and Glaciers,Planetary Glaciology
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WATANABE, Naoki/D.Sc./Astrochemistry; Atomic and Molecular Physics
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TANAKA, Hidekazu/Ph.D./Planetary Physics
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IIZUKA, Yoshinori/D.Sc./Glaciology
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NAGASHIMA, Ken/D.Sc./Crystal Growth; Scanning Probe Microscopy
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HIDAKA, Hiroshi/D.Sc./Astrochemistry; Atomic and Molecular Physics
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HAMA, Tetsuya/Ph.D. (Engineering) / Physical chemistry; Chemical Reaction Dynamics
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LRI, FROKOEBENEMBL S L 12, TS L L IR - MEEOBH R OERB X OHGRNIEE
T, BKICHET A LW Z BT A4 2 L 2 HIBL T b, BW5EZ IV — 7 Cld, Kl - KIKOZEH)
OB T A F I 7 A, TA A7 OYIALEIEE, FKOMER Y A -3 7 A, KERRAHONE L
WAL, T OMRIERRBEIC B A5 4 O HELEEE, IR E O WE b, AaB IR
BLIKOBNIRERE 72 & SR IFZED M Th LT\ 5,

2013 FFPEICHER SN FFET NEWELZ LT ICHIZET 5, MIREBTFHAT— Y a Yy 2 MU/NE RS
T, ARSI BB TOXERORERELY ZOHEIE L, KEROREEESRR & & b ICEEE
WCIREN S AR 2 S8R L7z, KIREBID KIS 2 2B A HET AEE 70y 27 MICEHB L2 7)) —
T v FKRIZRIRRL K DZEACIZ RN EE 2 21T 555, FMMOKRIHEIC L 2@ cEEkchsr b %
YIalb—vavIIZXVHLERNII L, INSOEIX, IPCC (RMEZENZET 2 EBBUFR /S A V) DS
WL R—=MIBWTEEREE 2R Lo, SAHENICB T 2WEEERBREOMHIZHT, Fa—1Y vk
& OIFEIZE TR ST ORBES FE N FE A 2TV BNFER & R RS IZ BT 5 7V T U5
ROERE, MRTHOTHEY I 2L =2 3 Y CIEMBICHETAZ LI L7z, FHICBT L K514
WOEERBEOOEDOTH D, EMERMEICBIT S HO, & HIET OB N > &V SUGO FEM % 5L Tl
TERMICARS Z LI L, KRG FABGBREEMBIHIC—iowiz, LEOKRIZWITIL S F 4 7% ERE
RIS NE VT2 STV, T2, £ OEBEBCILFEIZESIThIL, T L B HRE D EFEIC -
TWwh,

The Frontier Ice and Snow Science Section pursues comprehensive understanding of planetary and
terrestrial phenomena on the basis of ice and snow sciences. This section opens the way for new innovative
research fields on environmental, physical and chemical issues related to the ice and snow. The section is
constructed by five specialized research groups: Glacier and Ice Sheet Research Group, Phase Transition
Dynamics Group, Ice and Planetary Science Group, Astrophysical Chemistry Group, and Theoretical
Planetary Science Group. Research topics include various interesting aspects related to the dynamics of
glacier and ice sheet fluctuation, the physical-chemical aspects of ice cores, the phase transition dynamics
of snow and ice, the biological aspects of ice, the physical processes of ice and related materials under the
low temperature environment in space, and the physical properties of condensed matters under the very
low temperatures conditions.

Most significant achievements in 2013 are as follows. Using International Space Station, the growth
of ice crystal in an antifreeze protein solution was observed under microgravity condition. It was first
discovered that the growth rate changes periodically with time. Glacier and Ice Sheet Research group
played an important role in the international project, Sea-level Response to Ice Sheet Evolution. Numerical
simulations first indicated that the Green land ice sheet is affected by temperature and precipitation while
the Antarctic ice sheet responds sensitively to melting in the ocean. This significant result is included in
the 5th report of the IPCC. In order to better understand heterogeneous nucleation in gas phase, a large-
scale molecular dynamics calculation with 109 molecules was performed. This collaboration work with
University of Zurich first succeeded in reproducing the nucleation of Ar gas observed experimentally at
low supersaturation ratio. As one of main formation routes of water molecule in space, tunneling reaction
of H,0, with H atom on cosmic dust was first investigated in detail experimentally. The results contribute
significantly to better understanding of water formation in space.
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iHEEREE E AR - CURRENT RESEARCH PROGRAMS

BEEFROTRICH T ZEBKEKDEE & NFNWEEICEHTIHE IaL—2 3>
gz 7LV —N V7, dEEE MSIE, BERR T (REORS, dE5d%) . S (BB ge, dE5d%) |
RINFHH (EZEHATZERT. #0%) . BEAE GEEIZERIERME. pitE) . ML E 71 v 7 NF A,
JEEETIE R e
Simulations of the evolution and dynamics of the Antarctic ice sheet in past and future climates:
R. Greve, S. Sugiyama, A. Abe-Ouchi (Univ. Tokyo), S. Fujita (NIPR), H. Motoyama (NIPR), F. Saito (JAM-
STEC), H. Seddik, T. Sato

We participated with three models (SICOPOLIS, IcIES, Elmer/Ice) in the international SeaRISE (“Sea-
level Response to Ice Sheet Evolution”) project, a multi-ice-sheet-model community effort in order to assess

the contribution of the Antarctic and Greenland ice sheets to future sea level rise. This work led to three
community papers and contributed to the Fifth Assessment Report of the Intergovernmental Panel on Cli-
mate Change IPCC published in late 2013. Further, we investigated the dynamics of the Shirase drainage
basin (that connects Dome Fuji Station to the Liitzow-Holm Bay region of Queen Maud Land, East Ant-
arctica) with the full Stokes model Elmer/Ice and developed a new, physically-based parameterization for
sub-ice-shelf melting of the Antarctic ice sheet. Most simulations were carried out on the network of high-

performance Linux PCs “rironnet” operated by the Glacier and Ice Sheet Research Group at ILTS.

H—E2 TKADERMBEHRIKARE D RA-TRE

fEBIZ AZIE, KFbid: URERBERERD) MR KR, Him Sk, KIGRZ

Role of ice dynamics in rapid retreat of calving glaciers: S. Sugiyama, D. Sakakibara, M. Minowa, Y. Ohashi
K-8y T=TKIED A — v kKoK E, KE, mEBOElbE, NLEET— 7 OFITIZL -

TSI L72e BRIZ, B o 2EFHEZRTRY) — MEL K ET AT /KM O 6, AL

(AAR) AOKMEBNCERZLHE 2R3 eHhRENT, 72, FMHEREKT L) — MEL KA, ¥

T TR T4 T KoK ORI TBIM 2 AT\ R HUE &R O, &, KREAE) offid

LT L7z R, 7TVE YT CEmIZEAT. JLRHERBRSE R B X O & 0L FEETH 5o

<P ffEk. RES> GPS HiE

WEEZ > 7R 7T KAOHKTIRE EKAZE

EBIZ AIE, dEEER B, Kbl (URERSER AR R

Subshelf environment and glacier variations in Langhovde Glacier, East Antarctica: S. Sugiyama, S.Aoki,
T.Fukuda

W OIRFEICMNET 2T 7R 7T THKIMIIBWT, NLEET— & LB 7 — & 1230 LB T %
To 720 KIMOKGHE, RAEE., MEIHEOZILEME LR, 02587 10 £ 1272 o THEK
W LZETH o2 EVHO NI o7z, F7RMAB) 2 KB4 5 77— ¥ 2 FEEDS, IKIHI OMEIZ BT 5
KBNS B A 2T TV 5B Z AR SNz R, EBITZEAT. dbRMEREESER B, HARKRS &
DOILFFFETH 5o

<P fia, RES>HOKIHIZE, GPS #iE

TV—=22 2 FICHETBKES LUK - KADEEZL
#EFEE ILE, ¥ B ANGIIRRR R KRR e (AEREREER AR MR E ARER A AL RAD
FREE, KGERZ
Ice mass loss in the northwestern Greenland: S. Sugiyama, M. Sumito, D. Sakakibara, S. Matsuno, M.
Maruyama, J. Saito, Y. Ohashi

7)) = F Y FICEERICALE S 2 R — N A KIS CEAMBUI & 1 2 7 — & AT 247\, 4R O KIE A &
E L7z B TIOKERIE, B X UKMEIOMmEFEIEL L. KOKEGINEE ISR r 72— 7
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K OREEZ S, Lze ToM, [ 5T 2 KIEO KIS 2 BUHET & # 2 BRI X > TRT L.
MAEDOKERZEZERLL 720 AWJEIX. GRENE (UBSRBABIEHE) 7o 2 FoOfGEE L CHE
ENTHBY . EBHBIZEN & OIXFENTETDH %,

<PRiffiR. HEH> GPSEKE, 74 AL —F., fHEMRERHIE

EfFEIT—a3> [ZIEFD] LT 2KkEROBMEFREOHEER

Detection of self-oscillatory growth of ice crystal in KIBO of International Space Station

I N, B RIGH). #dx  (klpo. AR R ORI, s MBRE e —

Yoshinori Furukawa, Ken Nagashima, Gen Sazaki, Harutoshi Asakawa, Syunichi Nakatsubo
EBEFHAT—Yary [EIZ)] I2BWT, MEOAHME Y 737 B % & Tl HIZK H CTKES & O iR F2 8
AT, BBASE O — KT HEME Y AT A X DVBE L7 ZOER. KOX—TF VRO EHE D

—ETIE R CEMMICEE T2 2 L2 R L7z, FHEBRTIE, Hiie EOEGLIC X 5 B EEEDOZEB)H 7% v
728, Z OB R IR R EDHIBICIREI T 5 2 L 2R LT\ b, REbES X7 BT OKFHE D

WeAE Wi &R ERICE D 2 ) BB L 2 R MBEOLEPHMHEEH T2 LITERT A EE 2 615, Kl

WEHMEOIRBIHSR L, RN ET IV TR EINTWD, EBRIICHFE SN2 IR TH b,

J2aArA NEFHEDBEMEICE 2K - KRETOKINEEEHE
W% RIBH). #d% (KT, #d% s
Investigation of hydration structure on water-solid interface by non-contact atomic force microscopy: K. Na-
gashima, G. Sazaki, Y. Furukawa

KHIZ B 54 SR O IFEIZ B\ TR T3 SR OB 2 i FEE 1B L2 TEH = —LT\wb
(KFIfERE) o L Ly KRGF O A KK TED X ) BAKFEEDHFET 500, &5V IFENONIE, K
RHETORSREREICRKECEELT G2 5FI% 5, REMMCEHESNTWE Y »a vy 7 NEF MM
DOYE (FITK 1 XfL) 247V, ShETHEDOH L~ A7 (£F)) K LSBT 2K EISMZ . K&
RBIRDE G\ Z B 72O WMED N 2 A O E (L) 7 a) THARAEELZIRZ 52 LTI L7z,
COMBEEEN L, BE - B Z A0K - KFLE TORMEERIE %2 ATV b,

20KDT7ENT 7 AN EADKBEFHMRGICED > 7ONTH &R
¥ PETW. Wb s MEEA. B0 ANR. Bk EREE
Cyclohexane formation from amorphous solid benzene at 20 K following cold H atom exposure: T. Hama, H.
Ueta, A. Kouchi, N. Watanabe

Ny¥r (CHy) IRFEMLFEHRRAKEZETH Y BHZEH CTEU S 15 L RGHFEKAKEOFIERE L
LCOEEERTHTFThbH, Lo LAMZEHEERE (BeEZ, SR CouatEIcBET 2RI H%k« 28
MBI 22w, AL TIEB S E 22 ISR E L 2BIRERER (20 K) ISRV E 2 EL. TEVT 7 ANV
YU R, 120 K ISHH L 72K EE %2 BT U AR %2 SO BRI 6E TllE L 72, 2 OfE R, 3R
WREFRALKETH LT 7 unFH v (CHy) 2VHERT A I EWbhoize N 2 OKFEMMBUL D FUGFE
BEIZB L2 2000 K TH A7, RUFZETEM S N2 USIE N Y AVRIRICEDVEATHE EEZ BND,

SHMERFBRILKBERETDEBPTFEICH T D KEKICET 2 KBEHRANDIEH
FEED# KIGHEERL. #d%  ERREE. Bix HAR

Synthesis of high-purity solid H,O, and its application to experimental studies on the formation of water in
interstellar molecular clouds.: Y. Oba, N. Watanabe, A. Kouchi

AMEERIICB T 2 8MIKE (HO,) &KkFE (H) EFORIGIE. RESTFEICBIT 2 REMN KA
JED—DTdH b, Lo L. EEED HyO, (3O THRIGHED S  fEfi e 720, T g TRAERERIZHWSN S
CEE ol ABEETIE, BHEST (0,) & HET % 40K FE O UK L THRIL S8, Z0RAMY %
bk 2 LT, EBERENTLEITEME (>95%) B HO, Z1FH L7z, B HO, kiR (~ 10K) #£
HCTHEFEUGL, BFHFWE X AVRRTKERTETH S Z EDPPL IR 72,
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BEETPREFEFRENEMEICEST7EILT 7 AKOXREMEBAE

¥ HEZ. #ox EIES. B FAR
The observation of amorphous-ice surface by a low-temperature ultrahigh-vacuum atomic force microscope: H.
Hidaka, N. Watanabe, A. Kouchi

BEEZEHRIZB VT, 100K fFU DR EFEE T Si(111) HRANKF T2 EET LI LICL D TELVT 7 AKE
PERCL . PRI BEMEEIC L ) RIS 21T o 720 ZBEREN 0GR L5 TER LT ELV T 7 AKDFE
MBI 21T o 7285 R RERRIEVDP RSNz BEEEDENERMEHENT 2KOEEIRE L HE
DN EREED/ NS e B ) WO ZAE RN R SN Tz KT OILHCEE DB 2157 E %2 K72
LTWna EFPHENEDELTIE RV e SRITEMER . BAAR AR OKEARAE M 72 & & R, KIE
B L R DOBRICOWTHL I L TWL FETH 5,

<PBEsERk. RESE > B EREOKIER - BISEFHEME S A T A

K Ih NDERSHREBE IC K 53K XI DERK
A% /N, e HEE. Bi# PR, #d% EIE
UV-induced formation of ice Xl at 80-90 K: A. Kouchi, H. Hidaka, T. Hama, N. Watanabe

RZET-HEANE L < BEH SN2k XTid, KOH &2 &% N—7 L7k Th = 72K LLF ORI R E AR
LE/RONLZEPHMOENT WS, 4N, BEEEHRERESEFHEMEZHC T, A s F—7LTw
VIR T OERIRESICE DK XIPERSNDL Z & w2 L7z 13U, 145K Tl i B 2 i R i 71
BEIHEMERICBW 7 ELV 7 7 ASTERE (&5 nm) EI2KIh ##EEHETHERLL. DT, Kkih % 80-
K IZPRFF L TAIUCEKET ¥ 795 ORI Z ST L 72, EFHEHTIC L ) S bz #i~x7z28 24, 510
ORI L DK XIDMER SN2 b hodze TNFE T, KXIDERIZIIAKMB D F— T HWIHE
EROLNTELD, SHOBERIZOFEHZETLIOTH L, T2 KXTIZTRKLUTFTLIAFELZZRWVE
BN TE7A, L) ERD 80-90K THHELZ LI ENHL IR -T2,
<P, FEESE > MR E BRI ERL - BIEE M S A T A

BZNTITVFEA MOEEY I 2L—2 3> EBREREFTK
dEFdE  HSHAL AIEE S (FFELIK REMRR). BAER (K HLseR). FREmERE Bk
TERAE 2 4F)
Numerical Simulation of Dust Aggregates and Planetesimal Formation: Hidekazu Tanaka, Koji Wada, and
Satoshi Okuzumi, Akimasa Kataoka

AR R MO ML EE BB I B W, FEREA T (FA L) O 4 A& IEIEFICEE 2R
Thhbo FHEIL. FAMRRICEDMEREBEET VA2l L TIRB L. RERRAPERIZBT
HERE EMIEN S F O X =7 f AREOEEEFEIZOWTIZ, HOCEIPIEFIZTHW R EOFRKIZ L ) fE4
DORMEDSER SN TE 72, Al KR FEERORNENEZERB L. »2Z 0N EELZ EMEIZE) 2
LWL oT, FAMEEICE ZHERETEEETIVIZBWTIE, 1ERIER SN T X EEIERER RO END
ETHEZG R END 2 EZHL NI L 72,

MREFERWEOHEETE

A HPHAL ZHEIEH CRTRMIRAE G FMEdERdR) . fIHE S (FFELK RERE). /b
ik (AR FEDE)

Numerical Simulation of disruption at planetesimal collisions: Hidekazu Tanaka, Hidenori Genda, Koji Wada,
Hiroshi Kobayashi

REIEWRR/NEE O Z LT 2 1BV TRAEPIRE T IV IIVIELEFZ TH LD, 1EROETIVIHEED
BWHEFEZ L LICL2bDTH 72, 20720, REBIEETIVOBHEEL HIF L, FEEEIZT] E 6 &
SPH (Smoothed Particle Hydrodynamics) O KB - EEERAKG B 21T o 720 ZOFER. WEKE R
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155 120 L E R BEFH RO ZR L, RIEHEGNLZ DB 5 2 EDPBERTOIFRICH N L 25
M L7z £72BEREBIEIZB W T S FEANOEETIIA SN2 [HERORR] PEETHL I EHIRL7,

BBIEICH (T 3 EREROIFEAZEE

Wz W FHAL, SAREIFZEE HP4HF. Jurg Diemand (F2—1 v K& Bh#). Raymond Angé-
il (Fa— v Ry HLUZEE) . RATESA GUCRE B0 . mEHS QEEDIZER SRS HLieg)
Molecular Dynamics Simulation of Homogeneous Nucleation at Vaper Condensation: Hidekazu Tanaka,
Kyoko K. Tanaka, Juerg Diemand, Raymond Angélil,Yuki Kimura, Akio Kawano

SAHD S OEEAEEIZIZ BT B WA F IO H 2 3 F BN FERE 2T TEICL VLIS 5, FEFREI
GlEREE. A AF 2= v e REOWEE L OIFAMEICL > T, 1080 S FDOLF—F-Ta—r XRE
HamAR O RHEGI A 2 RE R BEAE DR8I X — F @I LITo 70 SO BIERIERR LY, Bk
R, AERT AN F— BANOFFAHERIITT S, ECIRE - BEME TS 5 A7 —1) v 7HI %5
RL. Thaedb Ll L7 BERERET VERB Lz, 72, KO FOBAERIZOWTH 0 FBIIF
FHREEZITV, BERERER T AN T -2 E 2 IEMHEICRD, BERETIVOMRIET1T- 72,
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FEeiTolz s FEZALICHIC L2 h 7 <Y OEOEBIISE ., FRETEBROB N A + < 2B X OEmE
BoENEE & AR OB, SMOBO7 A P OBAEOEBNSE, B2 93 FEFADE
BRSO BE O, 7 oo 7 2 VREROE L, FERkAD Light-harvesting-like protein, LIL3
B L LILS ORREMMNT. 7 a1 7 1 V53R chlorophyllase DHEREMEAT. i Stay-green HEW DIFEFR., A
J =RV T — A (R &AL, SRR CREREI., IS TH) 1281 2 Bk T O HEH 7540
RHOAKB B 2 B0 S THE. e, —J. EEEOAYBAEERICET A5RES%
FHL, 23227 ~OEBRIZHI Y A,

The Environmental Biology Section pursues a comprehensive understanding of the interactions between
organisms and their surrounding environments in cold regions. This section also engages in the analysis
of biodiversity and the adaptation mechanisms of organisms in these regions. The organisms on this planet
have diversified through long evolutionary processes and adapted to various environments. In order to clarify
these processes, various topics have been targeted with different approaches in this section. These topics
include biodiversity, microbial ecology, plant communities, interactions between insects and environments and
photosynthesis.

REFEE AR - CURRENT RESEARCH PROGRAMS

ZEMEAICKHIEL E=H T 7Y DEQEBIEE

L2 2 4F  AARAIE. B EEEEZ. dEHEE BHEBAE. D AEREE. B BRI
Physiological responses of Larix kaempferi leaves to the seasonal changes in environmental conditions W.
Ishimori, T.Hara, A. Sumida, K. Ono, S. Hasegawa

HEHERBEOFHEALICH T L2 7Y OEOEBWICE X H O NI Lz, REZESERZEL D QLA HEE
WEPo7ze SHI, BREEZEFZENSTHICHEEL TV LRVERELROD6~7 12, AR THHTE %
VDL AV F— BT A 2 LTy A ML RAIRE L T\ e, RAEE & RS Tl EE & %R
RBpbl b, EHEZEHOBG LML WO RE S Z1T ) M, ZEERFEFCFEHIIIG U THRL 2 A HWINE =
IRTZEDL, ATV EBEENENOFEHICH L 2E LN GITTERTL WAL EEZ BN,

<P, B> FEERR GRS 2 IRFERE 3

ERHEBMROBNA A YIS LOERBEERORATE & ERERFHE L ORBEICOVWTOHRR

#EHIZ  MHPE

A study of the long-term changes of stem biomass and leaf area index in relation to the individual-tree dy-
namics in an evergreen coniferous forest: A. Sumida

AP EHERER (RARY - BLEH) LodFEETH S,

RIAEEEICT &M & v/ F NDLMEERRED 20 FRIOFRET — & 2 W72 T 217 7% o 720 RAEFEOFENT Tl
FAROBZED XL OMERERREOHEREZH/ZICEAL, SN E2HF/MRBEEEBICATr— VT v 7T52 812
L0, BHEOBNA A YA LERRIEROENZE L OMREZWHLPIZLz, 2612, TNLDOEFHD X =
AL L, BFRERERT 2EEOBE - HiTERLRRER L OB A RIT L. ZO—RBITEREFRFER L
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ERITEDOY VA FHOBELEQEENLE
W% NEESE
Physiological responses of overwintering Sasa senanensis leaves after snowmelt: K Ono

ZDNICHETIZ L » TIRIERHE D D RE SN TV 7 v A FH OMAIEN, BFITH»6 LBOEEBORE
LMD, EO X)) ZAMWISEEZ R T Oz, BFTHRS AT E TR T ok KETIL
FIIENMEZ R L72APMEAICEE L7z 27007 1)V a/b lIEEIME. KI5 Lz, B L F— D2k
B b F 4 FEIEIFHIFBRICENVELZ R LPREISHD Lz 7~ A P OBAIE LTI LI
DRI ICERFEDOZALIZH L. SEOWINRL B EI DL 2 FEEm 2 2L S TNE L TWD 2 EdVRE N7,

BEY 7 I NEFAOEEKET AV AR RS ORFER
g WA Wi BEE

Study on the formation of photosystem by using Chlamydomonas mutants: A. Tanaka, H. Ito

TALZF R DR 5 LGB R DI RHERBEANDBILIZ L > THRO TEETH 5, ¥R 7 oo 7 1
NRX ) VEOBRGT L5 VRTBEDOEE, Bholtd YNVEOEER Y, £ OBEER TR INS D,
Z O BAERHIHE T L CEARHZ SRSV, ZOEEHLPIZT L7720, BERDIERE RIERITH
NEW7 7 I FEFAOERKZ IR2KHEHEL., 209 bO—D2DERMZHNIT L7z, ZORTIINILFR T
DOIEEATOIT | RO AR LR L Tz, SIS H#liT A M2 EI2X ) ZoRKRELRTZ3RE L7z
<P, FEE >, DNA & — 27 204 —

7007 « VRBROEL
B P, Box Hdk
Evolution of chlorophyll metabolism: H. Ito, A. Tanaka

T EOIAE X ) BB R OEREDS A L, CoEOBRIIBWT, REekeEThsrraoa T
VWAL LTze 2007 4 VOSKILOBREEZMSPICTAHIEZHMELT, FVEO 70T T 4 VERK
ROWETHL = v runa 7474 FETBEEOWE LN, TOME, 7V ROBRIIR 2 EH %
R TEHH5, B LRI HL T 2 B8FRICBNT, BELLTOMEZREL TWo/2Z EPHLRE L 5T,
COZEIIEEFEOD TV EPENICHETHL I LERIBL TV 5,
<K%, 2>, DNA ¥ — 7 v —

ERRIE D Light-harvesting-like protein, LIL3 & LU LIL8 DFEREREHT

#EIE Hrbse—. #9% Hps, B SRES, BarEmMBE  ngEm T

Functional analysis of two light-harvesting-like proteins, LIL3 and LIL8, in higher plants: R. Tanaka, A. Tana-
ka, A. Takabayashi

R DA A BT 263512 BT, light-harvesting chlorophyll-binding protein & M-I L —#ED & /3
JEDVPEELEEHSoTWE, N6y Xy EEEOB L Z 2B KREDOT I 7 BEEy)EF—7 (LHC &
F—7) 2% 37 'E (Light-harvesting-like protein & X1EZN5) PEBIERFERIHFAET LI VSN
TWh, INHDL Y37 HIIMO DO THERICEG T 2EELEREZ D OO TE 2w L PRI TE
e, INSDF VN BT AHRIZZ L5720 TADTV—TTIE, SNHEDF VIS0 EDH B, —D,
LIL3 # > 737 B 7S geranylgeraniyl-diphosphate #* & phytol-diphosphate % &9 5 3% CT& 5. geranylgera-
nyl reductase (GGR) &AMHEAEH L. HEKZEHK L TCnwbZ 2 RW/AZ L7, 72, LIL3 ¥ 237 E & GGR
¥ N EOMEAERIZIE, LIL3 Y /37O LHC motif D) B, ZVF I VERBL VY I VD 2004
TEDRENEZETHH L 2L 7,

S 52, Hr#o LIL protein TH 5. LILS ¥ > 737 HOEEEIZ DWW CEEM 2 AT 217 o 720 MM TEIC L -
T IDF U7 EIZA A F IO FIZRET LI EDWO L olze T2, ZOMREZ BT T 272012,
CDF NI E %/ RIBT DB THAGEIMY 2T L2 2 A, ZOMPIZBWTIE, Htod LT, &<
2. EAEROBREDME T L, Fo & XidNs 27007 4 WiERE KL TWAZ AL E R o720 IR T
DFF a4 RED AT MO 25, Fold bR 2DEAT > 7o SNTnD Z LRI
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7oo (EmEletbe BiEERR)
< FIHMERE. BEEESE > DNA G Y AT A A A= 0 TN Y AT A, w08, mdgikra~ 79714 —,
DA

27007 1 )L EEESE chlorophyllase DHEEERERT

#E¥IE WHose—. iz Huek, W8I BAEAL BiEe BEA)IEH

Functional analysis of chlorophyllase: R. Tanaka, A. Tanaka, M. Ochiai, S. Hasegawa

fHI21E chlorophyll @ phytol HIH % UIKr3~ 2 5\ EPEE & DEEEOFIENHM SN TB Y ZOFERITRVH.
soua 74 VRHICEDLZEDEEZLNTEZ, LA L. A A AD Hortensteiner 5D 7 )b — T OIFFEIZ & -
T i ed@Eorzua 7 4 VREHNZIZEL> TR W EPHLNIIR ), ZOBEENA ML ABED Y
007 4 VARHEHNZIE D B ITREMEARIZ S LTV 720 4 [El, chlorophyllase 2N HEME & /NEARE I ZAFAAE L. Al
JatEN/- L EloiA a0 T 4 Ve s s I xR L7z, £ 512, chlorophyllase D BEEIFEEAARD N A
ErI My OMRICENERT I &5, chlorophyllase 2SHEY OIS IZEG- L CTWb 2 & RW7Z L7z,
(bl #5ss)

< FIHfR%. #EEE> DNAGH VAT AL A A=Y VTR AT A, w0, Bk a~x N7 97 14—

¥1#1 Stay-green HEHDFEHR
Bh# ERIES, Bh# g, dE¥dw Hvoe—. #dg BTk
Screening of stay-green plants.: A Takabayashi, H Ito, R Tanaka, A Tanaka

PALFRFZeir TR S N7z a4 X F X+ 584K cDNA 5381 2 7 4 (FOX hunting system) OZE 5Lk 7' —
VaE VT, BEZ 10000 OFEYED 5 stay-green TEE X FO b O % &K L 72 CEmBHEZEER FHBERESE) -
ZDOREFE 2714 ~ O stay-green BEAERE LB L7z BRI, SGkikE Mm% L7zT4 Y IZOo0WTid, BEHEHET
TEARGEY L) SN, AT APBEFIIKRE W & BIREWIEEEZH L Qi (EaRaiise st S se) .
F72. SGk¥RO~ A 7 a7 L AT OMER. BALICEE T 2B 25 —OFEBPEFZE KT LTS Z
EBHLE NI o7,

A —FR—=NVT—X (BERE CEGELICETIHR

P mARESE, BigER BREPHCE. Box Hdk

Relationship between Snowball earth and biological evolution.: A Takabayashi, M Yokono, A Tanaka
WERDE R %2 D25 &0 WEIMED KBRS FELTBY ., AmElLicRE 2 B2EL2 52 TE 7,
BhTH, EHEAVKTEDLDNSL [A /) —KR—)b7— 2 (@FRHAFE) | 134:d,. &b RERAEw oL E %
25 FPTIFFICHERAXRY P THD, €2 Ty AT 1,000 L LAY O 47 7 A% FHWTER L 72

St & mEDILAET— ¥ T, SFRETAER L 720 T DR, A —KR— V7 — AW EITKE
L Bih 5212 LR RET DR RN RO N T2, BT A B O A B O BT R (ke

Wrgedt TR AT 5 &L KERIZBIT 2 A HREEOEWEZENLUEOELD S IEIZ BV TEER

e 2 Je7z L T2 REEARIE S 72,

WAEIRAKE (FER#. gIRH) ICHTIMBETEOEESH

FED#E ARET-. B NEATR. BuE mT
Vertical distribution of sulfate-reducing bacteria in a meromictic lake, Lake Harutori: K. Kubo, H. Kojima, M.
Fukui

RIS IEERN Th A FFH T ORI ERT 2R ICHE QR E & 2O 5k %2 B
EL720 BEDZWIHEE C TIEEREOHALKEI B S, MRETHOEEZRBPZEL TnWDHLEHE
ANz HFEMFHNFE REETICEDLIBEOEMLRTE2NRE L0 —Z Y Ve BEREOHE N In
situ A TN FAX = 3 ) BHGTENT L7288, Desulfosarcina-Desulfococcus 7"\ — 7" & W 5 i
BICH O —REDERMN OERE T EE L ERE TR O—2ThH 5 Z ENHL Ik 572,
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BErROEEXBFHEEICH (T 3 BB OH FiiE
HHTHE#IE  Csikos Gyorgy. #E#i% %A 1EH]
Molecular mechanism of non-self recognition in insect defense system : G. Csik6s, M. Ochiai

BHY A b &1 >~ Growth-blocking peptide (GBP) {3:HliE 18 A4 B B S it 2 4H o T v A I ERFIE L2 0F U4
BER Z b2, ThEFOTaty ¥ ¥ 72 X AR Z Do T v, GBP Rl Z R K 55
LTHEMILT2EEZE20N5) v 7ur7—E¥2 04 EFH25RE L. €0 cDNA, M 2 /KK OFEEbT
iR L7z, RIUEZ H CiERMIIC BT 2 /EEZ R E 2 A, 2o 777 — EidiMEko Bkl
JaDFRFIZE TN TRDE I E PHLNIIR Y REHEGZ EORIC & 2 Ao B 25 1 b7 A
EHALIZBE D 5 TV A Z EATRIE E N7,
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PROFESSORS

Lo BN - B - R ) E— b T 0T

EBUCHI, Naoto/D.Sc/Physical Oceanography; Remote sensing of the ocean surface
e OB - B - ]G B

FUJIYOSHI, Yasushi/D.Sc./Cloud Science

=REOBR - ESE A - Y WEEEROBUEE TV

MITSUDERA, Humio/D.Sc./Physical Oceanography and Numerical Modeling of the Ocean Circulation
JE BRI - B - AR

HARA, Toshihiko/D.Sc./Plant Ecology

RS BE—RB - Mot - s | Wk - WERS Y AT A

OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System

ASSOCIATE PROFESSORS

PaRd R - OKERFE) - b

NISHIOKA, Jun/Ph. D (Fisheries Sci.) /Chemical Oceanography; Ocean Biogeochemistry
Fa  F7 - i GRERS) - BARHEBES: - ks

SHIRAIWA, Takayuki/Ph. D. (Env. Sci.) /Physical Geography; Glaciology

LECTURER
hi i - B (%) - mEEwH . KA - WEoHEY 231 —Y 3 v
NAKAMURA,Tomohiro/D.Sc./Physical Oceanography; Simulation of the Atmosphere and Ocean

ASSISTANT PROFESSORS

BH RS - EREREERE) - KR

TOYOTA, Takenobu/Ph. D. (Env. Sci.) /Sea ice science

WY BA - L (HS) - Fokfba: ;) Bk

MATOBA, Sumito/Ph. D (Science) /Glaciology; Chemistry of snow and ice; Geochemistry
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IZEMIE - OUTLINE of RESEARCH

By —ik, AR —y2lEHLET LRI —T 2T 0oL FEICH I 2 s GRA R—> 7 [E)
DI ERBIE BT R THE 2 M 2L, RTINS 2 ELFHO A 237 P &IEL EHES
LHZERHBE L, ZOEBUIZEILGE & 725 2 &% B L THERL 16 4 4 FIZE%L S WAKIREH I 72T O [ I
fiix T %o P25 D 9 HICSGH T b, KMEEB e BN B . Gl o A 7 2558, EEERENTZE
AR, VI B e o, BRAFR— Y 7B TIIEFERBEILEL, ZN0T N TERED 2
591t AR — 7 lFEEMKIRO A, WETEOEELE L CHEUIHHNBD Tnb, 20O L9 A3t
AANZALERAT H720120F, S S REERN ORA. WE. Fk, AESE) oRfls=45Y) v 7,
BIOZHELooH 2 il COBEBNB LN 70 AMREAEETH L, Yty —TlFF0—8BL L C.
WFEEEE - TOKOES) - RAOWMNERORBBH A WL ¢ 2 8EHEEL -5, Fy 75— —FDF K—
VI WIRETOEB R N LR, MHEBNEEZ BVt =y 7L OCZO LB ORELHc=5") v 7
REDTVD, T2, O 7RI LD ETLEBNLUIZEA Y M7 — 7 HELEDTEY) . 0¥ 7THREBER
[UFZEHT B & 00 ¥ 7 R0 AT & AR TR AT & O M OWISER I X A2 B 72 o TH.OM 2 1%
A H L7,

KEOFERFEWEDST 5= VIIH 5+ R— 7 hEIESR% i L Cl i sEm RO RBEA R ICT 5T 5
EWVI RO FEFEE KX W0 & LT & 7245, PR 25 FEEIX I N T TIrbh 8RR O T 2 o, b
KA T = VOTRBEFIEERGEZHO M Lz, EHIHKICE AEEmRXEVIH -2 Tor A2 /B L, Z
DERAZED T DL, F/2T o=V - Fh=r 73— T7LEHEELHERE Y INVOREHIEDO—BR
ELTT A= WIIFAERIT- 720 FMFICKERHAOSKMEHEE D IIET 4 A a7 L 2RELEEITIC L) #
HTW5h, T, OV TRFEKBEORSHT— % % &CETKEE S 7 — 7 LB T— % %203 T lEER
SHFFEHT & RN L, AR — Y 2 #EOILAZ APl E LILKFEEORB &P EE D% SRV TFHEIEERD
ZWIChi R RH L7z 2o X512, ERBEILEFIEDIEFICHEA TW D,

INEOBHT— 5 kA LA - BEHOEKEE T RESR - AR %2 G0 RELH T AT
My —OEELIETH L, 25 FEEIL, BIRIZB T 2 EIWIREDERD I R— 0 7 HEIERIZ K
IZTRELTRD L EHIC, AR FEEREETT NV HWTFFHEERICBT 2E5EEOREZ S 22
U720 -0 EN RSO T2 B L CEMEEE TV 2ER LEaBRB L NGRSO 32— 3
VEITo T2,

Pan-Okhotsk Research Center was established in April, 2004, attached to the Institute of Low
Temperature Science (ILTS). This center was founded to foster development of the environmental research
of the Pan-Okhotsk region by elucidating roles of the region in global climate, as well as by evaluating
impacts of the global change to the region. In the fiscal year 2013, this center was restructured into three
divisions concerning the climate impacts, the land-ocean linkage and the international cooperation. The
Sea of Okhotsk is surrounded by peculiar climatic zones such as a boreal climate of Siberia and subarctic
climate in the North Pacific; the Pan-Okhotsk region is located at a crossroad of these climatic zones.
Recently, the global warming proceeds rapidly in this area, and its influence emerges as the decrease in
the sea-ice coverage and warming of the intermediate layer in the Sea of Okhotsk. In order to capture
these changes and to elucidate their mechanisms, we have conducted long-term monitoring and in-situ
observations of environmental parameters of atmosphere, ocean, sea-ice, and vegetation, which control
environment and climate in the Pan-Okhotsk area. To monitor these changes, an observation system
including an ocean HF radar and a Doppler radar was installed along the Okhotsk Sea of the coast of
Hokkaido, enabling us to observe atmospheric and oceanic fields simultaneously. We have also developed an
Iinternational research network with various countries including Russia.

The Amur-Okhotsk system has been shown to transport various nutrients, such as iron, to the North
Pacific Ocean efficiently. In 2013, iron and nutrient datasets obtained in the past observations have
been compiled. In addition to the intermediate-layer iron pathway from the Sea of Okhotsk to the North
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Pacific Ocean, it was found that sea ice may be an important media of iron transport. The Amur-Okhotsk
consortium was also promoted, and an observation of the Amur River was conducted as a part of the
project. Further, ice core samples were analyzed to reconstruct past environmental changes including
iron transport via air. We have also collaborated with Russian Far Eastern Region Hydrometeorological
Research Institute to analyze Russian oceanographic datasets to understand the three dimensional
characteristics of the shallow overturning circulation connecting the surface and intermediate layers of the
North Pacific Ocean.

Another important task of the center is to integrate these observations and predict regional impacts
of the global change on the Pan-Okhotsk environment. In this fiscal year, a high resolution modeling of
the North Pacific shallow overturning circulation was conducted to elucidate effects of anomalous salt
advection. Modulation of tidal mixing around the straits were also analyzed. Further, we conducted high
resolution simulations around Hokkaido, including the Soya Warm Current and the coastal Oyashio,
aiming coastal ocean predictions.

REFEBE AR - CURRENT RESEARCH PROGRAMS

OY7BET— 2RV EAR—V0E N=1 2 JBEHDHR
g =SRR. BEME (ELEigER) . ERT AT A
Analysis of Russian Hydrographic Dataset on the Sea of Okhotsk and the Bering Sea:
Humio Mitsudera , Hiroki Uehara, Tomohiro Nakamura

03 7R K SRR e DS B e T — ¥ 2 FWTC, FR— Y 2 N—1) ¥ BT B KR 5
BABRZEORBMEELIERT 5 & & b2, RELE O 2. RN 2R & RE (B2 WIFEEHER) 120 L
TATo 720 T ANBERVIEHIEHIERZFE L, N—1) Y 7iEZ M 2 10 FHREOESZE#HL4 ~5FD 7
7T R =Y 7 OIS EE U, KA ) SmEEKIERICEEE 52, 6104 FK— Y 7T
@l & b0 T I h ot o, ARV EILER A A F ¥ v E LOBKOEE) b HEEK
WAEENCES T LI EDbhrolze TR Y TREKSTRE A & O FAMETH 5.
<P, FHEFESRA A— Y 7 IERLHE Y AT A

FR—=V0E  AKFFEICHTIHERIROBEET VT
% =SRHR. RERERN (BLRER) . @A PAAH. Bdx KREE—
Numerical study on the overturning circulation in the Sea of Okhotsk and the North Pacific Ocean:
Humio Mitsudera, Takuya Nakanowatari, Tomohiro Nakamura, Keiichiro Ohshima

FAR— 7R LA AROFLE LA TFERIEIEER O 3 K TThfEE & COEE %, BiEETVEH VT
Whge L7z O mNALHr R TCE2EMEEETVERHWEZY I 2L -2 a 2k ), BEKE -0
ZEEP6S LA ST I O REIE D HE 2 RE 2 Ho T B 2 PO L o7z, F72, HIEWEE
WAOEBZIIEK - BEORL O TROLEOEE TH L Z EATRENT TOWNFIIIREH GrREEF B
D3) MEELL TWb, 720 WRKFRRMEENIEAT - PAHEdZ & ORLFEIETH 5,
<PBHEERAE. HEESBRA AR— Y ZEHRLE Y 2T 4

RREROERNME

iz =Sk, GER R IR

Theoretical studies on the Soya Warm Current: Humio Mitsudera, Tomohiro Nakamura, Keisuke Uchimoto
TEABEE Z DM B R —2 7 HKOBIIZIZIZRE I > 72KiE - BE70 Y PRI TEY.,
FREREROMEEY = v MREICHIE L TWh, 2 kmiE T2 Fom G EILEERFEEET T IVIEZ o X
RFARROMEE BB Lz 20 COMERAE EICBY 2 RRATEOBRIZL > THIITE 5
EVHHL MR E R ST, TOMRICITER (ML) EBKL 72, F72. Lk - BHE L. JAMSTEC - 1L
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+ L oEEFIETH S,
<BAMERGE, HESSBRFAR—Y ZIEHRLEL Y 2T 4

KB IC BT BT 1 XN RERBEOH %
iz ZFPk

Studies on mechanisms of the ice band formation in marginal ice zones: Humio Mitsudera

ARSI T 22 7 A ANV FIEEDTEH A 1 = X 1%, HamiE L L BiMEHKEER G I 21— 3
YEITH)ZEICEXVHLE I Lz T A ANY FORAT — )VIZHEK T IZBE S 5 BN E T & oL
ML o TEan b, F72, WkoNy FOMETHEICH LA LEME (JALEER) oEUnTiz & o THRE)
ENBHEFIT, BHRICESTIDENTH L Z L0305 o7ze RWFRICIZ, i GRERERE D3) 29HE L
TWh, F720 BERS - RFHEL, #Frid RS - FHEL, KE S 20 2 R% - g+ & ORFEETH 5.
<PHEREAR. SESESBRER— Y ZIERLE Y AT A

HEDOHZICET MR
iz ZFPk
Studies on the dynamics of the Oyashio: Humio Mitsudera

B O )RR, JCOPE2 FHEMNT 7 — & OFEMNT 21T 5 720 I8 OFIG T B LW 72 &K I O #}
IR RBRICBWRIIENH 5 2 EATRE SN/ F/20 Bl 70 v M- CREGRD S IRET 5 EER
Vv MBHY ., INDPEHEGKEITICEHET S0, AFEOGEN LD AbiEER s (BATEE) 1ICFE
WREBEZEET A Z L0300 o7z. EHIZIE. COREEKEY EIEO RS E . REEIHTIIRBITHIK
E—PFKELRDL, STOL) REERT v PORBGEREZ . O AE —HOFREMBEOBIA N HER L2, UL,
KO RF - PdEE A, BRI - RIS & DL FEIETH 5.

<P, FHEESRAS A— Y 7 IERLHE S AT A

RE3BOELERREEAHHTHRIBOREA
#EIE VAR, D% EHRBUE
A mechanism of high biological production in the seasonal sea-ice area: J. Nishioka, T. Toyota

WK O ARl & Rl A3 Z E KIS O A W M ERAL 20 R R ER & AR AR E IS KT TR B A O 2T 5 72912,
2013411 H (BLEAMN). 201442 H (£H%) @20 ER L7z 72, 7)) VilF#ETERL
ToBERERRO T — YO BFEO 7 ) Wil T 77 7 b 2 OBEHE AR ERA RN & o THIH]
ENTVBZEDVHLNE STz T2 TN TITFRA DEM L 72K N O SGREE & k2 & iRk %EE
BT ABFEOMAE B TN LR, AFZPLEFIINIT T, KOBRIZL > T ) ViR &
AR =Y ZHBIZH 3Tt OGP EIN TS ERIEDL O 26 OE, #okiZ okl R o 3%
JEIZ k2 MAG T A EE L EE 2 R L TSI RRIEAVRIZ S 7z ARRFSEICIE, BREERE - Betdi -3 2 42300
EWATE#EH L T\ 5,
<FIHMERE. #E> 70y 27 NEREZ ) -V Iv— A4

AKRKFFEEFHE—N-—V 2 JB—AEE (Fo7F8) ICHTI3REBREVEDYVELY

AEHdZ TU AR

Surface mapping for nutrient and iron in the subarctic Pacific, the Bering sea, and the Arctic Ocean, J.
Nishioka

R IERIROFIE KL, NX—V) Y TWIZHRA L, ZO—FUIN—"1) ¥ Fighk % 8 U CAbifE s #E T 5,
D7 U—OHFT, KEKHEOFFOKEYERE W - &Y b8 E2 2 THEA T - VTEEL T,
KW TIZ. TS 3 ODMAFEIC B TRAAEBIN 2 I L. EH IR EOREYH ORE
RZOENEOEALOFMEBI L 720 BET — 5 O 2 ED TV DB TH 225, KilEHEA T — IV CTHRER
BaZzTwniwohro7rat X (KEMOBE. mIKORE. #KOESE) OFFMPERZ TC5E%E
2 ONDo ABFFEICIE, BRERFEEELIAE 2 IR E W, B3 1 FREET2EIL T b,
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<FIHisk. HE> 70T 27 PEBRES ) — 2 Ib— A

FHR—V 7 BICLBUAKRFEENERROFEHEIBOMBEA—7 V) IILiBBROEEME—

#E¥IE VR, B AT

Intensive mixing along island chain control oceanic biogeochemical cycles, J. Nishioka, T. Shiraiwa

EFE ) R EDPBEFNIGE o TV BLILFRFETIEL, EARBRDOEDEZ L2 577~ 7 b v olghis
VHEREWE TH 287 OMEE THIEI SN TS, LERFETIE, g THRREFN F2°51—-7 T K
BE &5 KA CRFET 2 FH2R G OB ELMAEEZ L ZE 2 5N TCE 2, WK FEOHY 75 7~ v
O E  EEICHHAT 5 I2IEE > T id oz RIFFETIE. WRKFEL Z2OBKBHETH S K— 7 iff
2BV CTEREN 2 BI 2 5505 L 72 R T L, Fr-ozsieeiE s Bl Laefkg stz 22 L2 B L 72
A= 7P O L2800 Ao NI E ST 2R Cm R SN 5 Z & T AL RFEDORE
W7o v s b EERCAEEIRFEOAR R &, JWFEREFIHOWEER 2 EENICHATAE L) ER
WIRFEE L 2o THt LIRFEPHIZIA S o TWad T E 2R X ko,

<FIH MR, #E> 70T 27 NEREZ ) -V v— A

TL—IFKR—U7aALY =T LOEE

HHIE BAFT. #a% O TLREN. #Bdg =SEde. dEEdR THRGM

Management of the Amur-Okhotsk Consortium: T. Shiraiwa, N. Ebuchi, H. Mitsudera and J. Nishioka
SHWERRESOEICEID, HPEE 4 r BEOMBENLFETERA K — Y 7 HIBOREO X h =X 0 &

ReEriEm T 2E3NT A=V -F K= 7= T LAEBEEZO Y TELY I ANy 7 TEREL 2

HEF 26 RFOWIFEFR L OR132 NAOSBME Z 15, SHN) RIFAREFEE LT, 1) 2013 FEHIHAE L

T A= VIFGRERIC BT B R 2 KK O R LG ROBH, 2) 7o —)b - Fh—y 7 WISICHFET 554

e ESK - RS - X OEHERME, 3) A — Y 7O & HERICE T A EHRILE ORE, 4) FEO

NPO/NGO o#H#iEHE, D4 Jaxfhiifi L7z, Db aaweks LTl L 72,

(http://amurokhotsk.com/wp-content/uploads/2014/03/3rd-AOC-proceedings.pdf)

W\ENRZICH (T2 PERIREREFRL

¥R BAaFIT. dEHEE TR

Material flow and watershed conservation in the Abashiri River basin: T. Shiraiwa, J. Nishioka

JeifEEFE ORE N & T RIS BTy WK OEFF SRR EE & 3R B 2 e L. 3R BIAE D varek
DO - SR Z B L 720 2O/E. MEM LD THROMNKFTIX, W68 B L TEEKICLSHE
FERDOEE - LBASTEFIZE L TWD Z LAV L. & Fidsh &30 I 20T COYE b mAE DS, mlK
CHEEOLCEELTANI —E L TEHLTWAS Z & 2R L 72, AWFZRIE, BRERZEB R 1 EED
EE B GE L L 72,

<FIRMERE, HEE>T 0V 27 NEBREZ ) — V- A4

BXZBBE T - 2MIICH (T 5K KETE

¥R BHEFIT. BE EHEUE. E WIHEA

Formation process of lake ice at two-layered brackish lake: T. Shiraiwa, T. Toyota and S. Matoba

Wik B#ELT b oMEMIcBL T, LR SN IKOBE 7O A2 EE LT ZOME. HEN
WAk & FERL L 7o 0E A2 R ook & o K TIE R & ML B oK W 2 FE ik o 2 FEEEDSTER S L b
CEMHHL 720 MFEZ 5T A EEERIE, KEOGHE, FLkolsx, Z L THKRINOZE/LETH - 72,
AWFFEIEE & L CERERAFE 3R 2 O RMA DY L 72,

<FIH MR 2B >R E
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EERE BE/IRKICH T 3HAINKEDEZEAZEE
HERIE  EPEEAT
Spatial variations in water soluble elements in the Fuhren River basin, Eastern Hokkaido

=y A MEIOEIIZ LY JEEEH OWIKAERE RIS 2 5 JEGE O BEHN 2 B2, BGETIRS T IZ B
V% KE DO Z2 A ORI &2 FERE L 720 BUBIRE RO 720, ZEHEZERE STV, THFIH, &0
DIUIES R L NKEORBZREHO 22235 2 & % BIYIZFER 26 FEDRELZ MG T L2 TFETH S,

RAKR—VIRICH T 2EEDERR - £EBROETVUCT

AR AR, ECRETZE R RERESRL. Bdx =TRSOk, dEBOX VR

Modeling of oceanic material circulation and ecosystem around the Pan-Okhotsk region: T. Nakamura,
T.Nakanowatari, H. Mitsudera, J. Nishioka

BA AR =Y 7BIEIFEFR B EEROEELZFETH D . AWRKFERET O WIEREAEICRKE (HFS L
TWho AREIL ZOMB L OBEET VICE 288 2 Bif L TWwb, REEI, RELBFERZ AL 72,
<FIRIERE, 2508 > BRA K — Y 7GR S 2 7 A

WHEEDDT7—RPICETEIRREETOICHIERER - BE

AR PRI, Box =SFR

Instabilities in a shear flow over bottom topography and resulting turbulent mixing: T. Nakamura,H. Mitsudera
SRIEIR A IR AIETESR - WHEMEROBEEERNO—2TH ) . HEMIELEORAIIEIKMES L 28hERES
DEIZKELCHFG LTS, RBIRIZZOHTHEW - JIEHORIRIENTEFICL VISR SND, &
L2y 7 =PIl BITA2ALEEREGIEHL, FILOWALEE- FE2RER L, RMFEEEIZONLZEE—F
DOWEIZO VTR, () KERAEIIIEY » & — HAREEXOKEFZERT B 71+ & oL [EFZE)

<FIH iRk, 28> A R— Y 7 HHRLE Y A 7 4

B EREBRDEEER
AR AT RIS

Interaction of eddies and internal waves: T. Nakamura

AR & e REZE A 7 — )V Ol & PRI DN HHE AL T\ B0 K 4 DNIEKIRE - BiakI25- 2 25282 D
WTIZE L DWEDRH DL D OO, 2N DMESEHIZOWTIIIENEA TRV, 22T, HEFERICLY
W& PR OMELERIZ O WTHAN, RSN TR o B Z3R L 720 REEIIHEER O
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Effects of snow impurities and glacial microbes on abrupt warming in the Arctic: S. Matoba
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