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New development on organic tracers and their stable hydrogen isotopic composition in aerosol and ice core
studies
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Numerical simulations of the evolution of the Martian water ice deposits
R. Greve, B. Grieger (ESAC Madrid), O. J. Stenzel (MPS Katlenburg-Lindau)

We simulated the glaciation of Mars from 10 Ma ago until 10 Ma into the future with the simple, latitudinal
model MAIC-2 (Http://maic2.greveweb.net/). A variable glaciation with two distinct stages was found. Stage
1, the period of high average obliquity prior to 4 Ma ago, is characterized by ice thicknesses less than 400
m and a very mobile glaciation all over the planet. During stage 2, from 4 Ma ago until today, the north and
south polar ice deposits grow essentially monotonically; however, interrupted by significant sublimation
events at about 3.2, 1.9 and 0.7 Ma ago. The growth of the polar deposits is predicted to continue into the
future.
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JIV L — Department of Geosciences, | Numerical simulation of the Austfonna ice | 7L —~ Z )L 7
University of Oslo cap, Svalbard, with emphasis on the marine
ice margin and surge dynamics
SNV 1 — University Centre in Svalbard | Simulation of the transport and effects of | 7L —X Z )L 7
UNIS, Longyearbyen aerosols on the Greenland ice sheet with the
ice sheet model SICOPOLIS
TYR—7 Center of Excellence for Ice | Ice flow modelling of the Greenland ice sheet | 7L —X J )L 7
and Climate(CIC), University
of Copenhagen
TUR—7 AN RE, Z= VA | WHET A A3 7 2 FH L 72 BB B EA
K7 WFFEmT
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V. MABE
| #EmzmED |

JOINT RESRARCH DIVISION

#E8 : FACULTY MEMBERS

# % : PROFESSORS
Hirp A A - R AR B
TANAKA, Ayumi /D.Sc./Plant Physiology
RE B8 - BaEt - By ok - BERS AT A
OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
VTR W - i () - BRLEWEL R0 T E
WATANABE, Naoki/D.Sc./Astrochemistry; Atomic and Molecular Physics

HEHH%Z : ASSOCIATE PROFESSORS
BA K- L () - EEY Y RIS
AOKI, Shigeru/Ph.D./Physical oceanography; Polar oceanography
iy oc - L (T5) - SRS SRl
SAZAKI, Gen/D.Eng./Crystal Growth; Optical Microscopy
B ORRER - L (RS - EWERES S T AWM
KASAHARA, Yasuhiro/D.Agr./Microbial Ecology; Genome Microbiology

i BF : LECTURER
Bl - R (BERBREERLSS) - ki
SUGIY AMA,Shin/Ph.D/glaciology

By % : ASSISTANT PROFESSORS

xR G -t () - FkE
IIZUKA, Yoshinori/Ph.D/glaciology

ifZeIZ | OUTLINE of RESEARCH

HFEBFZEHERELSIE, 2008 4£10 B 1 HICRRE Iz MR H2AomMitzNs 3322574 - v ¥ —
ELTORBERFEIRLOIC, [FarFal, [HFENZE] RO [HME] Otz aiENIcmes %,
[7ar7I 5]k, BEHED) —F—2 v 70b L2, 3O0WZEEMB L OBRA ~— v 7 @Bl > ¥ —
DOEMPRFLRIZL )BT ENL, B, 6200707 T A0 TbNLTw5 (BE A=y 27HB (KB BE—H).
IKIR T THREANT (B3R ). 7 A banNAtuoy— (R a8, EesBEra - 4+ 372 (FF B, EaE
IRt (R o). EIRSMmAY: (FA &, 21 1H).

%7077 AIWMARNEF AT b, DT ORDPAREEDORESTREERLE LThITON L, B r—v 7 H
TSI ATIE, 707 74) 70— MIXDFFR— 7 lEOKIE- T AR OB & ikl LTI,
CNFETEREINTT— & 06 IERA YA E R DSHOKENHE & 5 CBRRH 5 Z L 2 LN L7z, T2 4K —
V7 EOWIKER - BURICE DB T Ty s AT ZAER L. DT O A MR L7z, http//wwwod.
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lowtem.hokudai.ac.jp/polar-seaflux/c JKIK I 7T 70 7T A Tlx, A b v 7 B 4K E O EFEILFENIZE Z N
HWEETBY, EBRLFRVIZEORY L 2 2EMEKE HW/olkEr®E L. TA MO/t ud =70 s 7
LTI, FHZERICBT LKA T L TofbF b l@fE & L T d RN oEE 2 FEE TH 5 K
KRN B B2 KFBRFOIHGEE, B L OKFEGFEEA I = XL OF % FEBRIIZHO I Lz, T 720
WERRE KRBT A7 0 )VARGHETE CHZ IR S A o ¥ ok 7-4: i 3% 0 AR % BRALSAZE AT & o 3[R
FICEDHEME L 720 EEHE LT - F I 7 AT UTTLATIIIZTAF Y by TREEGI Y AT 2% v,
xR EMFED S V2 BB L OHREE T CRBT L5 VN7 B e R L, EEREOEEOR O Ho
7z SESESEFERIE T O 7T A Tid, MBS L7265 2 L ko R HTEfE SR 2 g6 TRl
HALT 22 LI L7z £ LT, KEESOER ECTIZIBREN R L 2 2HEOSMGRE I AR T2 L2 R
ML720 SOMBITKRERET 7 —/E (PNAS) ISz, BEBEMBRAE707 7 4 Tlk, 1) Fa
TADHED—DTH 5 DOOFNFEF I L CTHFERMIERNERFEZE L2152 LT, REFAEB IUH
MDD DA T A TEA L L. BRSO S5 72 218 E% X5 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. lizuka, “Asrtrobiology” by N. 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.

RERE AR - CURRENT RESEARCH PROGRAMS

EBERBKDI v TV —ZADER

% KEBE—RR. #EH0%  EETHE, dEBdY FAK

Discovery of a missing source of Antarctic Bottom Water: K. |. Ohshima, Y. Fukamachi, S. Aoki
HRC—FE A, EHEIKEKIE, EROGE - JEBIZIEA) 2K 30 — 0% % 5D TW 5, KEKRDE
Bl E LT, QAW oy TV 77 —F 2 RO 3O T DA, RIFFEIEE 4 ORI
AHFAIZEH S 49 1200km O 7 — 7% L—ld 5 2 L ZHL I Lz HREREMA, S, B> T
P18 300m DJE S TRETH L TWAHEEK 2 ERBI L2, 77— 7% L —FK) =V ERE 2 O 5K
HEREBTH DL Z LW, ZOMWHREZEBKERITIZ/ZO LOTWE, EFMBIETIEAALIKBKD D O 10%
RENZ OIS HE D AA TS EHEE L7z,

KR TOBMKEEERVBRIETI v 7 A0 70—V v EST
2z REBE—MB, MEi7ER aARiz
Global mapping of sea ice production and heat/salt flux in the ice-covered seas: K. |. Ohshima, K. lwamoto
RIS HEE L, SR ORI ) BEEARERIC L > T, @EOBIE (FE) HERSWHEMGERZ BRI+ 5
MR TH ) RREBETERE & OB - WHEE WAYTON T B TH L, RWFETIEZ, WE~Y A 70
BB &0 HoKI 2 A LkE L RFEL 7V T) XA 2% L. BGGEIREZ1T) L Tl 7 7 v 7
AR KA EE Y WED 5. S 5RO S ERE L CTHlKAER - BEICED R 7 7y 7 2 Bfis, K
ERER, BRSO WEKAEEREDO Y v ¥ 0 7R, $-E50BREOEET—4% (AMSR) ZHW T4 h—
VW OWKAER LB T Ty 7 ADY v ¥ TR To, SHIZINGDT—% & v Mid http//wwwod.
lowtem.hokudai.ac.jp/polar-seaflux/ I[Z TR L TWh, Ky ¥ 7k, 5FTL{bhroTnhhrolz, il
ERORRET VOB TOBIE 7 7 v 7 A5GME2 525751y MIbeoTwb,
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A7 740 T 70—MI&kD. FHR—Y U BOEYERE EBKBBEDOREF
iz KEE—RP. dE#d% Uk, HEeR  hEERd. KA —amR
Relationship between net community production and sea ice melting in the Sea of Okhotsk, derived from the
profiling float data: K. I. Ohshima, J. Nishioka, T. Nakanowatari, N. Isshiki

FAR=Y ZHTIE2000EL), 7T 7 A4) 70— ML AMHHEKE - o=y Bl 2kl C&
720 2008 EENHIET ¥ v b RS - Riser #d% & L[H T, BAAERE L Y — - KBAMERE - 1) 2 A8E
fFEo7a— M MEHZITR > TW5, Wkl d EOBRFEORMNERBENC L) S X TRES Z L Lo
72 Net Community Production (NCP : IEBEMAEER) 2HEETH I EDNWREE 20, FR— Y 7l ClEES
DFEfG L HEOHRE O 2 [, M 27 ) B NCPAE L TWD 2 &b o7z, FFIZ, BRTE T
WkSd o 72 — A THD TEWVNCP 24 L TE D . KBl EOBm AW ERE (70— 24) [JERNRE
(e LOREGOMEE) R LT0E I EARB I N,

FHR—V 7 BROZDOEDZOEGCLEE & BIFRBIR
e R hEERW, Bix KREE—
Variability of sea level and ocean circulation in and around the Sea of Okhotsk: T. Nakanowatari, K. I.
Ohshima

BRI BT 2 M KA OZE B VPR BR R0 Vi i @ OB & IR ICE L T b, ABFZETIE. #IAZ
AR AW SR T — ¥ O S AR = 7RO LROE S AT v v AERIEL TR O REELE
WIZBWT, &FINEKP—FIC LA L, £ L -BFLH 2R T I EPHLRI R o7, ThHOD
BENRROLEE Z ML T3 EEZ LN, FRICETCORUSIIIC & o THRE) S A IR ETRICHE D 1570 7%
ENPNERTHLZ L EZ R L7 2O XD A R— 7 WEOKRMZENL . H A 8851 O BRE) ) K& O O ZHj -
FEAEZZENIZ b 5 < BAPR S A T ReED D %

BAFICREE SN ZEERTFET -2ty FOEE
HEagE R IBHEE. B KEE—R. 3R FARK

Development of a gridded ocean dataset optimized to the Southern Ocean: K. Shimada, K. I. Ohshima, S.
Aoki

BRETIX R 2 I E SN HEN 250 £ 0 KB SRR - TOAi 3 A A58V, LA L,
INFTOETALT =%ty bTIEZOMRGAFEEER SN TB S TEREICBIT 2 KO 22/ 54 % B
BEICEKIT 2 2 ERHRTW ARV, 22T, BEOFHTRZERKEOET — ¥ 1ZHED VT, KB AiFEE &
KIEZAL & OB E AT - EEICEHE L. FEE L OBIIMEICE WEA Y 5-2 5 2 NEEZ 3 72 123
L7zo SHIZE D, KIDOZEM A 2 HEIZRBL T 24817 — 5y befEL, ZOT7—% 1y NI
KEZBT B 3RICH KIS A % B S 212§ 5720 Tld e <L MFEE TV OMEIE X S EBRGET — 7 & L
THWALZ LI TE %,

F—=ZrZV7 - BRI T IMEERBKOFEEICEZSOXFEEKODZE

HEagE R IBHEE. dEBdE AKX, B KREE—H

Influence of Ross Sea Bottom Water on the property change of the Antarctic Bottom Water in the Australian-
Antarctic Basin: K. Shimada, S. Aoki, K. I. Ohshima

WOCE/CLIVAR I X 2 #: 0 & LAMABIIIORE R 26, BMKEA—ANT YT - MBRIEEOREBEREKIZIE,
1990 4EAX 22 5 2000 A2 221) T 1300GW DBEKRAL & 24Gt/yr DEKALBRFE L St/ TOFEKE LT, B
D OARWEICTHAT 5 0 AMIKBKDOIFEZRACDZENEZEZ LN D, ODPDOREIZ L) T A HEE KD =
1E 22 30 FFAREET 20% FEREI A L 720 REMEDSRIE S A 28, COMEEER T 5 L ARMBENICBIT S Lo
JEREAKRZEALD 50% DL b2 Gl T & 2 ReEA S 1) . BRERKDIFFEZLIC B W THa A, S ORENPKE NV
ZEDIREN D,
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MERMAFLZAVEF—XMIUT - EREBRBETEMRBIRICSH T 5 RKBIROEELE

HHIZ HAK
Analysis of freshwater cycle over the cyclonic gyre of the Australian-Antarctic Basin using stable oxygen
isotope: S. Aoki

WK DOERFZZE FAAR L OWE & FERIE RIS L DOWT, A=A TV T - EEEOEIEFTIEREE
BT B RAKNEL L 2 DONROFH % il 7zo $RIE—IRTTDONT » A% E 2 5 &, i L BEFRAMALOBELR
P, KD O DORKBADNROF THEZ DLW TH LD &V b, L L. MFEHIERNIED R
AEDORIED DI L TRAFBITER L VRO ONLEFEIID R ZORKIIEADIERAEIZ DV THEKIE
WRELE L OKILENE DRI ICEF S L T b &35 S Bl S N7-ERIMARLOFF 2 T & 72,

17 HEBNFRERDER : K7 FZAFZ—AF D ERA DX LA

HWTEAENIZE R G —. B HEE. R ERE BRI, Bo%  EIRES

Formation mechanism of water cluster ions in a newly-developed ion-selected drift tube: Y.Nakai, H.Hidaka,
T.M.Kojima, N.Watanabe

HERERE KA T O FREAEROERBETH LK T AY — A4 VAR T % 5% BALEW T O 7
V— T EIRFETIT o720 WEEEE TICHFE LA A 4 B BRI BB & 2 E % v, 233K ~ 328K i
TR FTAY =A% HO" (HO), BEFHOHHZ ANV F—DZbE2flE Lz, TOEBRICED . KFFh—
DPFOMERE L TR E 2k 1226 2 LB ORI A =5 2FER RO L I ENTE,

BERKERAEICETIKBREFRIDICEDIFLY, T2 45RKETE

TR D3 AMISE, REREES wAbH M, B HEE, Bd% &NR. Bdx ERREE
Formation mechanism of C,H, and C,Hg on amorphous solid water at very low temperatures : H. Kobayashi,
H. Kawakita, H. Hidaka, A.Kouchi, N. Watanabe

HETEICH, BLUCH BBl SN TWwE—F, CH, 3t snTtwniv, ZoRKITEEOEICEL -
TRFEFR RIS © CH, + 2H — C,H, O FUGHEEDS C,H, + 2H — C,Hg ICHRTEbOHTREV0/ZLE
ZONTEL, BIKRET BN 7 7 ZAKERMIBITS CH, BL U CH, ~OKREMNEBRLITo72L 2 A, Fb
HMEERIE IR TlER . TORESHSHGFOWBRL EOFEREMIZI > TEDL D, HATIE 2 W
NG ot B CH, A OBKIZE L Cid & 0 M2l LETH 5,

SHERKICH T BRFREFORELE : 7EILT 7 AKEDLR

BesE  SJEFIER. Bh#c PREW. #dx HFAR. B EHES. 25—y KRS¥EIR ¥oto L) A,
RALKEBZ AT

Morphology dependence of the diffusion of hydrogen atom on water ice: K. Kuwahata, T. Hama, A. Kouchi, N.
Watanabe, V. Pirronello, Y. Kimura

iR H,0 KRNI L 72 H IR FORMILEGRE % . LIBE T A 4 b & GRHEEEE 2 A
bbb LT WA HEFEZEERNTS 2 EICX )R, B oiEr b OK(EHREKE TELVT 7 AK)
WZOWTHEFOIEDEE TR E T H, SiERKTIETEN T 7 AKE A, HIEFIOKER % IEF I
MWL, TARLIMOHETFEFHESE L TCH, 7T L2 Z EBHLRNII L7 TORFIE. Z&
FKDRIENIT TNV T 7 ZARKIZHES N TH D, RELHOEEALZ AV F =R KT v b A b T
HOOLNTWAEZ EEZRLT WA,
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KD SEBGRET KPP FORERFZEAE > REDRIE
Ph#e CHETW. Bed M. Box FNR. B EHES. 5ORTE M2 LR
Measurements of the nuclear spin temperature of thermally desorbed water molecules from water ice: T.
Hama, K. Kuwahata, A. Kouchi, N. Watanabe, M. Yokoyama

HEZREKTTELREDSBBHET 5 HO 5 FORTFHAY VilEZ. KERIEBEAINOKDER L7 &
ZOERMBELRAL TWE [BEORER] THLIERBEN TS, TOHERFT 720, KIRT IV
IR (8 K) 12 H,O HAZHEAESEIKEER L, 150 K IZH05 L AFLHE L7 HO 0 T ORTHEAY ViREEL
HBL T A & ALK VWUE L 7ze ZOFEREFEA Y ViREL 30-150 K DL E% 7R L OKAEBROWRE (8
K) 2L Zholze S [EFEAYE VIREIZEEOREETTH L] L v ) RICEMIFFEIZ A 5 15 FifeE
W—F%ELH55DT, KTOAY VIREHIEOTREMEEZZEE L 2T NI R bW L2 RL TV,

NO* DAFIRISICE B E RAZT LA F KM T X2 —ERRICDHFR

B HEZE. SRR B —, BEEEHIEE BRI, #dg  EIEE

Formation of hydronium ion hydrate by NO™ hydration mechanism: H.Hidaka, Y. Nakai, T. M. Kojima, N.
Watanabe

B EE L A A 4 VEEENTIRBEEEELY VT, NO OKHISIZE 2 FOa=y A (4 DK
M7 7 Ay —HERISOWMGE % G L7z KT E2REZANY) T L3977 HAWNIZNO A4+ v % ASSH5
ZETNO K2 FAY—DWET LD, 5T A AFTHETLHE HONO 2L, e Fu=2 44+~
KHZ FGAY =275 ZEBAON TN 5, FADTFMERTIE, BEOETHER A+ FIZL D) NO™ A 4
Y EAED EEREZERTED NO™ DT % LM S, £ DHEZE NO IZEMBITINZ L) HO™ 24T 52 &
PO o7z ZHUE, E FOZ T A4+ VK2 A8 —HEBGERE L LT, HO" OKFBISDR)FAE
SoTLE)ILERT, TNV 77 T AZKEGTFIZTH T LT, #EZELRNO WIS 22 &2 FHR
L72e SHUIZED, NO" DAKFIIEDARIZE B O AL F VK7 T AY —HRERRLITH) LA hE
72 o7z0

ESAEAEFRICL DI K—KER @R—ER) FRETORMITY TOEEHRE
MEFIZ AERTT. BANEMRE PR i RISH). Bdx  IEEM
Direct visualization of elementary steps at water-ice (melt-crystal) interfaces by advanced optical
microscopy: Gen Sazaki, Shunichi Nakatsubo, Ken Nagashima, Yoshinori Furukawa

K =IKFMEEZ, BWORIEDIIITE L W2D, ERPDH T 0007% Lok, 72, BAE T 0K E
O TLRAEEGIC L D RESZLT 2720, EXER 70— 7HMEOHEHIBRO THEETH 2, €D,

WEEOMREL SHICHMIRE THOLZ L, BIVETICREYERZ AT 2BI8F ¥ o N—%3T 52 LT,
WEHK P CTHET 2KER LT, BEREAT Yy 7200 CHBEEET L2 LRI L, 4. S5
MR EBZITV, BEPRNDHEM ATy THEETE LI L T 4,

<PBEERE . SEESE > L — W — 3 T R

K=KiERRETOERETINIVERES /N EOEERE
MEFIZ  AERTT. PANEMRE R BhE RISH). Bdx  IEEM
Direct visualization of fluorescence-labeled antifreeze protein molecules at water-ice (melt-crystal)
interfaces: Gen Sazaki, Shunichi Nakatsubo, Ken Nagashima, Yoshinori Furukawa

NG X7 BB D AW HHIET B D E B D Z OWERER B 21X 2R 2 528 v, IKH i
TORBY N7 OB HOEDIIT 5720, ANEY V7 Ha @I~ b L, KEESRER IS LA
WY VN EENBEST LI EER L, ¥ 7 7)) AL &GRSR % Fr SRR L aosEl
BEBREATo oM R. KEROKREIZIRE . WA L7 SY 237 B [/ —HE TR T A2 L2, 91O
T L7z S SOICEBIEZED, RNy 3 EOERFEBEE L H S 2 Lz,
<R, FESE > SMTHOE 1 B, L — 0 — R S TR R R
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fE#EZ ko, (Bk) FOV ORI, Bi# RIBRI. #d% &)1

Development of an ultra-high sensitivity Raman microscope for spectroscopy studies of quasi-liquid layers:
Gen Sazaki, Shunichi Nakatsubo, Ken Nagashima, Yoshinori Furukawa

AT, KA ORI EAE 2 MO CTHEBESE T 5 Z L I28 L, 2 EHOBUGRARE A 5 2
ERFER LT, ABFETIE. 2HEBEOSEMEAREOWIL - LZNEEEZH O 2T 572012, R ERE L X

BEBSR M AR A TS, Aty 2 OB PLEARIE T DK 53 O MEIRE) 2 EHEME L %4 2 F o SR
[EAERERIE RS VDR, ZOMOMI kT, <P, RESF>BEEEET v Yokt L—%—

TP TEHENICKE T2 2N\ 7E0O7O7F — L#HT
I R

Proteome analysis of soil-specific proteins in Pseudomonas putida: Y.Kasahara

T3 R Pseudomonas putida F1 AR Tld, 9 22% HHERER A EIE T CTh 5o AWIZETIL, F1 RO THERAE
R EMEREFRRADIE 70 74 — AN 24T, HIERBGRN RIS © X QoW LT 21T o720 €
NEY, TERRRIIBWT, 5 OOBERMSY YNV HE GG 225 87 HoVERNICERI L. =l
HBZF 2 E0 T OOHEMLTF THER SIS &0 V5t S 7z, MEERAEEFHEOI 72 203 RIZD
LHRHLDTH L, (BRERFREELHRAE3E HE—)

<FIFIMiRE . ZEE>TO T4 —AFE () =744 Ty TIEEGNT Y AT L)

H—E2 TKADSBEEZRISKAREND R4 1%E
AR AZIME, Bed MR KE
Role of ice dynamics in rapid retreat of calving glaciers: S. Sugiyama, D. Sakakibara

=By TKMDERGHEB AN AL EHSNPIIT D720, FK - /3% T= 7 IOKE & 551 N L2 E {5
DEN AT o720 ZTOMIEREST L7 T IHKITMIZOWT, KE, K@, HEEEOELzlE Lk
AL 2008 FELAEIC, TNFE TR WKRE 2 ERBR, KERA, MEINES R Sz EOMOIKIZOWT
DIENT 2 FEhE L — ¥ IR OEE DM DI O ZEFRN 00 5o 2T 5 2 E DS 2T o 720 RIFZEIL.
TV 2T CERIEZEAT . ALK HERBRIR R A B b X OB RE & o LFEIFZETH B,

R T > TR TTKAICEH T 2EKIEH
AR AZILE, dEBGR HOREK.  BedE R

Hot water drilling at Langhovde Glacier, East Antarctica: S. Sugiyama, S. Aoki, T. Fukuda
FROK PRI CORTENKI & HEOMEAET Z2H S 0T 5720, WEMBICAET ST~ 7R 7 7KMIZBW
THOKIE 2 FEhE L 720 ZOfER. HDKKHICET 25 S 400m DL EOIRENI KD L. WK T OWEE. BEL O
TR BT B BUM 7 — & D35 57z USRI, WEICBIT 2 BREZ LD 2D, kOB EL TR
RZLERIBTLHLDTH o720 AWITRI, ESABINTZERT, AL R IRERTER = b B X O Eefe, () v E— b -
v v T vy — EEFR AR & OFETETH b <P FIES > GPS HiE. T A AL —
. BUK )L
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NZIAZF, XY=k« EL/KHAICE T 2EHRHEAL
AR AZILE
Short-term flow variations in Glacier Perito Moreno, Patagonia: S. Sugiyama

2010 SR ICBUKIEHI 2 S L TR DNz, Xy T=7, R — b - L KN OJEHEKE & i B B ol 72 45
RN U720 AREREZHWKMMEIE 7V 28 U CTRIT L 72 R. 7 — B ¥ 7K O i sh# & 2%,
FEMELS FTEALAZEBAKEDODTDREEICL > TRELZILT A EDTRENT, REEIEH—E
YT IKMOTMEFFEICEZ AR EZ 52500 TH ). §IHBEOEVEREAMEEICABEI /R I N,
ARWFFEIE, FERT IRELERS, ALRITERY, #iRy, 7IVEr 7 rmmifsenr, bR & D
RN TH 5, <PHHEfERL. 2ES> GPSEE HUK L

FPARAFICEETNZIT7OVIVICEAT AR
Mg G, iz REREK. Bt KRBESE

B F—2aslCa7edtiisr) —v Sy FarvilaInsBiZ it HEoOKEEZ 7 o VR T2t L.
WEOTT7O VB ZEICL TWh, KERZ 70 VIV KAT TR 2 EICL DR E NS 720, K
IR OB\BEDOZT O VIV ZRNRSE Z EITBEDORFAFREXEITT A L IC2% W5, $72. KEHET
THYVIIZHEERR L L Colgmill ) 2o TB ), KIRFTo#MEOL T O VIV E TR 2 LI
LD R Z VORI ORIRZEE) 2 71 = X L OFIHIZE#T %,

Bl N — 25 Ui @ 40 EM OB EICE TN L 7 0 VOS2 7\, KEEZ 7 0 Vo E
SOREETF M) T A TH ST L, R L AR EI AR L 3 AL N T A LRSS KRR TRIET A
LT, ST N AR EIN I ERHONI L, BKEEAFE L.

BN =25 037 OREBRKPICBT L2270 VO GHT 247w, KEEZ 7 OV O FER 55
16,500 SFHTCHREE 7 V> 7 A BHGEEF M) T AIIER L L L I L7,

et NEEM 2 7 O K] & ikl o =7 a VIV O 58 2 7, KRBT 72V VO ERTIZONT
=250 70O/BEELE L, o7 VIERICHERTHE/EICEL 2 L, mike b RE
KEZBKIACHARTH A N (REEZ 7O )) EREEEIREL TW AR DLW & 252 L 72,
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ifZeIZ | OUTLINE of RESEARCH

HWERFEE TOKRB L OWEOIEERIIHIR Y A 7 AR L RBERAICE o CTEELZERTH S5, BHMTIE. &
A ST HERRA. W, BRI OWELR - (LF0IFIE 2 5k 4 R0 E (REALS:. REF. KA. FKA
WHLEB L OMLEEEss AR ER L AE, R ER L, disifisys) 2 Bl L TiTo T b FERIIZESRIL.
KAFOLME- 70, £, Fok, T, FEE, WK K. HEB X OHMONEY TH ) . FEL R
TITH—FIET 4 =)V FBI, BANEER, {LEaf. VE—Mer Iy T BXO, 7Y U TH L,

Researches of 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 atmospheric chemistry,
meteorology, hydrology, glaciology, physical and chemical oceanography, organic geochemistry, isotope
geochemistry and paleoclimatology with a focus on atmospheric gases and aerosols, clouds, snow/ice,
soils, vegetations, seawater, sea ice, and marine and lacustrine sediments. Our approaches include field

observation, laboratory experiment, chemical analysis, remote sensing and modeling.

ifZRERRE AR - CURRENT RESEARCH PROGRAMS

EEET—74 2 L—mHICH T 2EKEEREBKDBREZEHRE

AT RETERE. Box KREBE—MB, Lt AR, BatE DKW, E3dy FA%

Mooring measurement of ice thickness and bottom water off Cape Darnley, Antarctica: Y. Fukamachi, K. I.
Ohshima, D. Simizu, K. Ono, S. Aoki

FWARERLORY) =¥ (X)) O THFRICHIKEENSZ N, » Nt s ¥ —Dr =752 L—iilzBnT,
H AR i Hs PR 12 & o T ik OJE S %2 5HllS 2R B 2 5506 L. B0 ERY) = YN TIEImOTER 5
Bife 7 =4 #0595 2 LI L7z, BONTKEDT—71E, ADMRARETEHET— ¥ o RMED b/
HOKIE EER—3 L T\ 5. T/, MHER TR O BEDH W EBRIKE K OAEBICHFS T 5. m\ kKA E SRR 2
W (BE) D99REICEWlKD .. IS TRl S Tw b, MEOFNEIHIZIZ. OB WIKAEFEDSER E 25T
AR S N A FIRRIEEK ORI 2 $E 2 5 72O DR R % 5 RxE L TB Y . BUEL IR T — ¥ 2 UEHTH %,

F v 7 FBARER) ZVBRICE T 5BKOE S OFREBEHRE

WA RATEE, Box KREBE—EB, BLuER EHARKE. e, BardMmE  S%E

Mooring measurement of ice thickness in a coastal polynya in the Chukchi Sea: Y. Fukamachi, K. 1.
Ohshima, D. Simizu, K. Iwamoto, T. Takatsuka

ORI CEIET 5K =Y OhTld, 7 F A A MO NNT =i ER ) =¥ THoKAESRA
WMTHDHIEDN, BRIV TOHET -7 AVl EEEOY Yy EV ZIZEDRENTW S, 2O
WTIE, TIADRKRFELREIZL o T a2k - EOBGBMPERI N TS, ZOWSIZBNT, 7
FTANKFELIFET, 20004FE8 HH D 2EMIZE-> T, RER2A2EZREL, WKOESEB X OEFHEE,
HEPET R, KR - o ORERY T — 7 #BUETAZ IR Lz 2OTF =05, IfEELEKOTEIZIER
WERBRPEBLTWAEERH LI L, LAFTHEKEDOANRY MPEEL THWEI LR EPHLNICIR S
TWwh, 72, BIEDFEROMERZREZHELTBY ., BRYIT—7 2 URHTH %,

BRBEL —FICEDRBEROSHA

Iz TLREN. MR ORETER. Box KRBE—ER. dEBdR BET. HTE SR

Observation of the Soya Warm Current using HF radar: N. Ebuchi, Y. Fukamachi, K. I. Ohshima, K. Shirasawa, T. Takatsuka
SRS 2R E L7 3R KON - MERIZREE L 72 2 RO FEE L — 512 Ko TBIl SN 7 K BT E S O 7 —
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YR ERBREROFEHIALE) - RELB 2Tz L—F TR SN 2iiE AR PV OSEZEG 7 AR
BTG, SR E B S R R EOBI T — 5 L O R ATV, FREDOHERZE 20 cm/s FEEETI—
THI LR L7z T2 ZOSFEMDEBLEMIZ BT, BHAFEARE CEILL TR Z 2R L7z, BHllsh
72HES ORSREN S FEBROTE 707 7 ANV DFFEE Z WS L7z, BFESAEM T, (ZUTFBDOFHEIZ
B RSN TV A DS Lk o7z, <FIHMER, 2ES>  FOKIBREREENS A7 4 (HEL —F VAT L)

BEEH YA VOFEBEEIICE > THRAS OB LEANY MUT — 2 ORBEHE
Bix LB

Evaluation of marine surface vector winds observed by spaceborne scatterometers: N. Ebuchi

KRN DR G2 MetOp-A IZHER S Nz~ A 7 0 iE#LELEE ASCAT B XU » o Bill# 2 Oceansat-2
W SN~ A 7 il EELEE OSCAT 12 & o TBEl S L7zl B 7 NV OFEEERHEi 21T - 72o ASCAT @
T =%, A, B & SYNEDRE T A L X =BT B T EAIRENTZDN, T OMET AN R % TEAD
T D ENRBEINT, £72. OSCAT OF—Fd, JAHIZRHKN LR EZZEL I EPHLNE o7,
ISR, FEBICEZ T LT AALBICFEHEN TV,

HESANEEES T — 2 OFEEM

Biz TLREN, HEEWREE FEREA

Evaluation of sea surface salinity observed by spaceborne microwave radiometer: N. Ebuchi, H. Abe
201146 HIZITb EiFo s, R EMO TORBRY ZIESBIERE I v 2 3 >~ Aquarius O T — ¥ %%

AL WIS OBUAKEEE ORI L AR Z DR HRL 2 L 2 HIYE L7z, BAE. BT ST 2 )RR

T—=%%, 74, 7Ju—b, T E{LET VIR DT LKL 720 ORI - FREEOEKIE -

RIS TlE, HEAEEZER TE 5 RAATH 205, SfEEO RS TIX, WHAHE ORI RO IO E

BT ThRVOIZ, HFELWIELDEIDAONDE ZEHLNE o7,

BHEESBRAT -2 2RAWEFR—Y 7 BRBOFBREH DA
BiZ LB
Seasonal variations of sea surface heights in the eastern Okhotsk Sea: N. Ebuchi

1992 FF LI CHUS SN2~ A 7 TSR OB T — & 2T L. 4R — v 7RG B 2 F v v B BT E
DRGSO - FAELEIFE 2SN T4 & 12, B 2aF v DEERFMNO 7 LF 1) 5 HER SR
T-EH S OWERIZ BT 5 M EAE), JLAFERB X O R — Y 7 O RIS OB & OXFSIZ DWW TRz,

PALSAR Z AW =F R —V 7S LOILEEDEKESMHEEICEY 2R

¥ EHBUE. % LREA

Retrieval of sea ice thickness distribution from PALSAR in the Sea of Okhotsk and the Lincoln Sea: T. Toyota, N. Ebuchi
IR =Y 7 T OBIGMEERI % FE 125 L 72 ALOS # 2 PALSAR 22 B KEG A 2 HEET 5 7V T ) X A

O RMEZE . ZRET & 2 Rk L CHGIE L 720 AT ICB L Cld—4 %@ L C PALSAR 225 A b - 72KE %

ERA-interim AR 7T — ¥ 2Ot HE L70KIESS #EE L WEHGEE L, HBWESABR T A L2l L7, 72

HFICE L CIRALB S 4K ) ¥ h — Vil TER L 22BN A 5K, FE MY, PALSAR 57— 4 12 B\ AHHE

PR BN S AKIEE & O IRIBOKIE~ v ¥ o ZIZT CTHE L ERPE S 2. 2 TRADARSAT (C-band

SAR) & PALSAR & DOHEbIT o720 <FIHMR%. FES> BEIFEROKEFHN S 2 7 4

AEIHIC S T 3 FEHBKOBERFEDOZILICEAT 2%

Wi SHEUE

Temporal evolution of the structural properties of seasonal sea ice during the early melt season: T. Toyota
RAERI I Z K NER 2SS L C A U A NP1 & 2 a0 22 2 Bl - |INSEER - BUiEEtE D & 3R
N7z AWFZETIE, BN ZHERNEROIRE 70 7 7 A VA CEUC R D5 EICER L, BY5E 75 v 7 ADIL
WEWHBEIZER Lz BATORSE, BUFEOIHICBWTIRE 70 7 7 £ VOEALZ ZH5HEk O N RL#EO F2 A
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THY . PEEFIET HMEOH S B 2 THEEIEE S ND 2 LS NI 7% 072 RERITHKD FIE %
U CHpKETRE D BB A U 2 FETHKIE T OMKEIEBIEOBRIZ O %A 5 Z L IR SN b (BRIERAERE,
AHIBE B BL7 vy - TSRSt L oIkEbige) <FIRfR. 3€ES> e VARIEE TR E

BIKERFOBRBIREBMLALD S FRMICET SR
W% BHREAE
A study on the stable oxygen isotope fractionation during the seawater freezing: T. Toyota

MR DSHAG 2 BE D FRFE 2 AL 73 BIAR B DA K ARSI 2 720 & OFEEIZ D W TR IR HE e £
TWMIZED EHFEmHAPER I N T2 DD, LBHEUNILOMFEZ LI L LTz, RIFFETIIERT— 5.
B0 AME L A= 2RI B T BT — 2 24 AT 5 2 LI X D ITRIAV RS (03~ 3.3 mm/h)
DT — % R L TR OB ZMGE L 720 ZOfRER DIEROIEGET NV O/NT XA — F IIIBIESLE L F,
2) BEHEAH 05 mm/h ZBIHEDZE D LR 7 EAVR STz IR IEBIG DMK I 7205 2 Dl
IKOWEBREOHET A LR EICFRHEEZEZ NS, <FIRMMZX. FEH>ZEMVALEEITEE

KFIKICH T B —BKEEERS L CKES R EDEHLY ICEET 3R

W% BHREAE

Study on wave-sea ice interaction in the marginal sea ice zone and its relation with the floe sizedistribution: T. Toyota
IAEIBN L & WK O EAERAANE R 2R CTH D . COMENEH %l L T4 2 KR E S OKBES MR DTER S 5.
TREEST A VXTI O WK O L IR E R 2 B % KT T 720 OIEBGER Z O 2235 2 L ITHE LR
HThbHo ANFEIE= 12— —F ¥ FOWE—KHEIEHOWIZEE & B4R T 2 OFREICBII & T V2 HH)
MDD TH L, BlANZ 2012 4F 9 ~ 11 F ISR CEBATEINTB Y, SEEIBHOFE., 2hilihn
F CORMET TN OMIRE S % BB L COKIE A & T IVICHH ARG TR O W T Ofges L iEmt 1o 72

EORE - KAICEEY W%
BI% BEEEE BhE JIEIEAT
Formation processes and mechanisms of clouds and cloud systems: Y. Fujiyoshi and M. Kawashima

SIKIE Y 7T =4 7 =% HW2BHNC X0, #HEB L0 RICB 1T 5 KRS E L FMEORE & 56E R
VB RELEE A M) — 7 ot DAL MEETH DI % EofER 4V o MBUHREIZ O WTH S 22 L7z,
(HUERBRBERFZIIZERE LM RI, KEAE) KERFEMAEL —F =% Hwv, B - i LR HERANIC BT 2 KER
LI AR DR ZABFFIEIZ O W TRz, (MERERBERZZER AEX vy 7= 2 7Y = — HIFF &)
< FIHHiRE. HESE> Fv 7T I7—9445—

ErRAETIHALERICETIHR
Hig BEEE D IR
Atmospheric phenomena caused by clouds and cloud systems: Y. Fujiyoshi and M. Kawashima

Ry T T—L—=FEbF A=V 7l LOTKEEBTED)TVIALEZY) V7 VAT LR, kO iR
TBIOBEINT MVORIERE 2GRN LSS =70V E AWK e T VORSES L ERSE /2, /204 k- —
V7 R IR S 2O/ R, BHBTEOR TICEAETLF vy TROEEICOWTHL I L7 (ERER
R IZCRE A . F72 T ST BUEE RS L RTINS B SISO WA Bk R
FHRZERE FEEYEHH) o ZIRITTRRET VR W HUEFERIZ X0 . B O E T RIS 5 R 2 22 53 A6
LB EOBHNCOWTHLEAIIL 2. 612, HEFHOEBPHIFIT IV T ) X AR08 5 5 O H B el 2 % o
FFEbAT o700 (MUERERIERFFZIIZERE, L) < PR, KBS > Fy 77— =¥ B 71 AN ax—%—

FEMEICK > TREL RANEEHEANC XTI T7OVIVRONE, E7)Va—Ib. HIVKREORFHEK ERED? R
Y fT#d%  Gehui Wang, #ix A Ak

Molecular composition and size distribution of sugars, sugar-alcohols and carboxylic acids in airborne
particles during a severe urban haze event caused by wheat straw burning: G. Wang and K. Kawamura
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HECIZZOIERICEEOBRBEDEEB Z b b, EETTORIMNI T, BRI 2% 7 0 V)V ikk % 55
ML, S BET V=)V, BDIVKVEROGAR L Z N6 ORESA 2 HO 2 Lize b d — 2 ONNEG A Y)
THAHLRZNV IV R EVIEE (e, 4030 ng m-3) THEE N/, a7l ) v I/, 7)) ko —)b,
TS5 F—, ZNVa—ALTELEEYTH o720 1TEALEOERILEWIZ, B L um MTICRKIERE %2R
FTIEDPHOLNERD BBEIC L 5 TV /ZAT ZE L2 DA, HENC L D) RHFEOK Z IR 7 128D
AENTZDDOERENT FHEOBREZIIKAZ 7OV VOEELHENSE, KREECOFEKRTH S,

ZHOETIV - 7T 28— MIVTERRU ZAKRI 7O VILROKBMEBEDOREIFE

HAF RIS ME NFERIIZE R . Jung, #d% Wk Ak
Hygroscopic property of water-soluble organic-enriched aerosols in Ulaanbaatar, Mongolia during the cold
winter of 2007: J. Jung and K. Kawamura

77 N—= FVOEINTERILL 72 KA 7 1 VOV BUE A SRl 5 2 0 BE L. A7 T A B — & v TRk
TRFEESIE, ¥ 2T DMA EELZ o T, MHMRE 5% 05 95% D#HiPHTAF v > L CThb 1 O
FE2lll%E L7zo RH20-40% (2B T, ik O kifE (mobility diameter) A35-17% 4 L7z 2 O#EHRIX.
KA DIERFETH D . KEWINS 2 2 LI X DREINS o7l ERERL TWA, RH86% IZ51T 5 ki
FOUGRHERIZ, 109138 (F151.23) LW HEFELNZ. ZOMEIR, RE7 > E=v A (156) £ DIid/h
EVH, NAF Y ABRBERDOZNIENDDTH S, 4D T 23— MU TIE, KEOWRBED EE 2R
FETHY), =70 VORI E ZRTABERNTH DL Elbh o7z,

FLIRTHER LU ZBESHABPOELEDEREED L - —OHER E ZTORERTR - KREGLAL : K7D
TERA=UICKDZINYT 5 ORIERKSEH@X
MR R AW, Bdx A AR, E8IT B

Molecular distributions of terrestrial biomarkers and stable carbon and hydrogen isotope ratios of n-fatty
acids in fresh snow from Sapporo, northern Japan: Implications for source regions and transport pathways: S.
Yamamoto, K. Kawamura and O. Seki

AR THS 2 LY T v 7 ZRFEO ) V< VTV v, Gk HE L7z, $72. GC/IRMS & HWwT,
NS DOEERTE - KRZRMALZWE L72e TORER. TV VI RORELREN. RIS TR R
&R L7z BEHEE® 6 13C OFERIE. 29225 -35%e &R L. BT W OB ZMETH > 720 — 7. TR
DIKFRMARI (6 D:-208 725 -148%0) (. ALIRDFEY D Z T AT, # 70% bR L b hoizs 2D
6 DAlE, ¥ Y 7 ORAEDMISENC Lavbhofee RHMIF OMREHDEL L, LHOTVTES
A=A X o T, R 7S RRIEO AW 2LEE £ CREBARKIZE SN TnD 2 EPHLN LR o7,

EBEOHEMICH T 2BMEHRI7OVILOBZEL

H AP RIS IHE NFERITFE R Pingqing Fu, #d% A&k

Diurnal variations of polar organic tracers in summer forest aerosols: A case study of a Quercus and Picea
mixed forest in Hokkaido, Japan: P. Fu and K. Kawamura

eiEE R - BTFEZFERIC BV TRA T 7 2V V% 8 H ORI 3 Re R @bt IS BRI L A H b L —H—
DT E GC/MS & FHHWTIT o720 TOFER, PO S ND AV 7Ly OmibAERY (2 - XF )7 ha—
W7 &) DL EVCIEE TR SNz, T2, M -7V a— L S VIEBE TR SN, 4V 7L VL
A DOWEEZFRICIRRE R D, 4V T L U HBREFTMEFRIL 2 2T TAERZ 7 a0V VB L Tnwb T E
BHOPE R o7, T2, BUAIEHRICHESTE L2 20RO, FRIT7TOVIVORBIIRE KT L, &
L7 0 VL & L CHEOERIZES 32 L 3H2, FROUE LD KArbEEINL I L b o,

R —EAMECHERL £8EI 70OV I hOFEHD FHEE O

H A AR/ E A FEBIFSE 2 Pingging Fu, #d% A Ak

Molecular characterization of marine organic aerosols collected during a round-the-world cruise: P. Fu and K. Kawamura
HEALO A — B TR L 724 kot = 7 o OV ik & 00T L. 140 DL Lo (L& % %2 L 72,
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AV TV oy, B TNRY 7 ERYGEIR VOC OBRALAR) OEE. KREEIZIT Wl T AMEICAT e
RECWAH L7zo To0 WAFTIABBED P L —H—TH 5 L ATV IH VXN REETE IHE TRV 2
AR L7zo QRSP EAERPEFE T, #EEREFEOFEY b L —H —OFT 7 0 VIV~ O A3 5- 1210 RIS
HARTRE R o720 WEALRFE T, ARG S, N1 F < ARBE UL, HBEFED 5 RN D H #
WO BEEART T BV VANDORELFGHRFTH L Z Edbrol

AR—V 9 BHBYICEEThIERFR/ N 47— —OHREZNFAOKRE

AEBIE BIsE. BOR AT AR

Assessment for paleoclimatic utility of terrestrial biomarker records in the Okhotsk Sea sediments: O. Seki, K. Kawamura
WEHEREY R ICE TN T 5 B LEERYERO R n- 7V 7 » ORGSR ZMEES 2 7290104 —
V7 WETRL 2D a7 O n- 7V v 2 llE L7z ZOMRI X D iEFEERY T ORSE n- TV v
IHTIBEBR O BREIRE L L CHHTH 5 2 L DTRENTz, HERSKBEDOTRIESL %05 n- TV H ¥ O T (F
WRFEH) OB 3 HEOEHZ LX) TOREIT D n- 7NV > O T-HUKGEEE: & i L 724G R m#id & <
—EH L7 T THAROEEFNIEN T2 OHE L HAEDEEL TN TH 720 TNHEDIEIZED
WP O RS n- TIVH 2 OG5 b B OB ORBELEZHILTE S Z LAIRSI NI,

HEMRICBU2ERI7OVIADOHEERESRS ICBET 2 8HiBI%R

Bh# ==, #-EW7EE  Pingqing Fu. #d% AR

Contribution of biogenic sources to organic aerosol in forest: Y. Miyazaki, P. Fu, K. Kawamura

B ATRAETT - ACHE XTI ARD BN S 7 — 12 BT 3EMITD 72> THRILL T3 27 0 LaEHT
DVTKEIEA BRI DR R RS X CHRILEN b L= — OW5E - 5T 217720 TR Ktk
FtkRE (WSOC) =71V Vi OLERRFNMARLA S 7 0 IVERRR RN — A TORARIROIREE & 7%
Tl HRRLTze SHICHMEIZREDRAKL 75 WSOC I21E. A2 5 OR T OEFER I & R EE LS
Wh o O REEPFRBREFG T 25—, BEIZEA VYTV R a -/ B -3 RO ZRARAED O
HHNLERNTH LI EDbh oz, 7o, MEMIOMAER TIEL EOWRIHFEHRT v 2 E—BHICBIT S
WSOC DEELAEWIFTH L Z & 2O TR L7z (FMEADIZERT - 1Lt & oL FEFSE)

HFMREEICHRT M ERI7OVILO - REKBERR
Bh#r mMRHE= . HAREATIRE A E A SFRITSE B Jinsang Jung., B -LAFZER Pingqing Fu. #ix% A Ak
Secondary formation processes of submicrometer organic aerosol in forest: Y. Miyazaki, J. Jung, P. Fu, K. Kawamura
ARTT OO IRAERDSET 5 EFEOHMN TN 7 0 VIV ORI RS & KEEA R RFE (WSOC)
At T4 Y THEL, AILEW N L —H — OO R L OBERIT 21T o720 HAERFEDO)I Ha-EA 0D
BRALAER CTH D 3- AFIV-123- 7% MY B NVEREVER (BMBTCA) BHEHA7Z—VT7 L= A7y b
WCHL L 723 IR A R TS L 2O S L7ze S 512 3 MBTCA (23§ 2 [ URE LA O ¥ )
BEIE, SHEAREOAERILEME OH VAN EDIIZ L A2 IRARI T O IVERO BWIRIE L 72
52l RBHAT = VOB SO TIEFEL 72,

LES I & 2 ARIEREADESE &R XIRR OFR

iz ELH. BiE T

Large-eddy simulation of momentum transport phenomena in the atmospheric boundary layer: T. Watanabe, K.
Shimoyama

KE—RLHET EOH LA KRESERBIIBIIEMOBMEY 32— a ¥ 2470, BEEIBT 2,
REGEB) & O SHE 24 2 F 59 2 GBI O 22 MR B 2 SEtayIcfiit U7z 2 Of R, FRI20R - ) & it
SR THRIE, HRESEICEHT 213 ERELZEMAT — Va2 b DN L TR 2 2 &A%
L& ole (R, CNUIIEDRE S O, KL OEEEFRIITEFS Lene SNTEN
KW TIEE R DHERPE LN 720, SHRSOICHERRCENT L ED 5, BERERSER. /DNIA—)
<FIHMERE. FESFESTREA R— Y 7 HRLE S A T 4
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PELERRICH T IMRRERMADEEET VAR
BI% VL)

Modeling of oxygen isotope dynamics in terrestrial ecosystems: T. Watanabe

HREILTEBMRNIC BV CEEINCIE Sz, KA CO, DRERZERMAKL OFEHZLZ 551, FET
DFM B EEE T IV X 2 HHERZIT 72, T ORR, KHOERERIFIEZ 5o 2 TR I3 o &l
GEWFEME DIl BRELERMAILDOEGEGAHBZAL L T CERF2ERFHTE 5 2 PR S
7o L2l EENICIZEBNE ETUPESHNTLZVWEG O R ON20, 4%, ETVOUREEBlT—%
DI TNV T OFRE 2 H# O B AWFRIE. LS GEERMREDIZEAT) & OLFEETH 5,

BEHIEREICH T 2EREEBEICRET 5%

Wi T, BdR WL

Spatial structures of atmospheric turbulence in the surface boundary layer based on field observation: K.
Shimoyama, and T. Watanabe

BHIEREICBIT AER O/ E 2 FZM 252 5 2 L2k L TWwb o FEEED S FE L TV 5 PIV i
(Particle Image Velocimetory: Z2R.D N Z W[ HILT A Z LI X o CEIR O SRS 25T 50 D) O T 1 —
WV RBLHIA~ OB H 72> THIM Y AT 2O R D72 RAEFITTICHRETEO LB L 217w, BUE7T—
Z BT — F NEHS LN T OV ) X A ORI LM . AEEERIEHROTIUS & R TR o 7.
FORENBIG OB &K 2 O ORS00, ITOE2IEFISE T — B EoN7 L
LS, [EE L7 e O LB OBIIIREOZIEEICREW b, BT VT ) XADM
BOLFEEDTRE STz, (BRERFRE. BOGE - SHR) o

AT E—-ICLBRRERBBEE=42 T2 AT LD
Wig TiligE. UEECEKE (Bl BRI, HaNEMEE MR, WRSORiEER HRE—
Development of atmospheric-boundary-layer monitoring system with helicopter: K. Shimoyama, K. Shinbori, S.
Nakatsubo and S. Mori

W FACFEE T 2 KA SR E D ZZM 00 - FEHELZ L7012, N a7y — IO G800 v
AT L DOFHFE AT IR L O RGUIRFE DR 22 MR OB 2 17 72 o 720 WG SN2 7 — & OIS 2> 5 |
RO EIZINEF 72y SOPHFET LI LRI N ZOF 71y M, ~NY) 375 —DORKALIAE D) B
JEDOBETHMARHHAS OB TH LI DG No7. /20 2OF Ty b2 ZBEBLIEERET DAV TO
BUAKE R L T 2 &, WEIIEBVWESEDRR SN, o Ty ABHI Y A7 20, BIEMEEENZ 5 2 &
W&o T, BEORWT =% 25 T & 2R S Nz AWFZEIE. dbifE R ERR R A ge e, A
b —#Ed% & OILFEIETH 5 6

WAZHREH D RERARESHA HZ X LDOWHER
Bi# T, #Bdx LT
Topographic effects on nocturnal atmospheric cooling: K. Shimoyama, T. Watanabe

B O FRIRE T RIS LT, #HIICX2EEPREVI EPHON TS, BN REEDO DL DI
SIOENZ L B2BEOMRPEDON T VLA, ZoRgBE I R TiRizE ALl SN v, &2 TR
MEOHEDMETHLFAEOEE 2 S E I L., @ EZEomRLoE) & 272, TR, # BRI
ERONWIREEEA, A EZRICHET S 2 EARBE NI,

BRREAELIEL > TEL BT EAKOEZKFZNNRE
Wi# AHEZ
Hydrological study of snowmelt flooding during a rain-on-snow event: Y. Ishii

PR E B E 2 o TEUABMEBEHRKOIEA D Z XL 2HHT A0, BTFROMFZHNEFROELICE
WC, T EIZE LKW D - 7256 2w LB ER 21772 o 720 KOZERNVAEZ P L —H—I12
v, x—=F 2 7 ENTKOBXZEBHT LI EICE > THENTOKREFECHE KM OERLHL 2 L

50



V. MEBE

X & L7 1 m OFM I 6 B A1) T 200L OB 7 §ifi L7245, BEEmA S oKz e A
EHNG ol SO, BEHEICZEOKPEHEINDS & BEHNIZBIT LK FEHTOKDFTENHSF
FLLEICBEE SR B 2 e gh otz <FIRM%. EES > B THEASEHNE., KASCRREH Y 27 A

1RV TDRRK - HFRICH T DRKERREE

Wi# AEZ

Wild fire and carbon management in peat-forest in Indonesia: Y. Ishii

JST-JICA #EHEEIFS R AHAM T D FZEIISIN L, hRA ) < > 7 VBT 2 HMPER KK 2 i3 5 720 D
TAREHTHEIZOWTHIZE L TWhe #9100 F ) km OFFIVHIX A B WT, 32 H A DEEH T KA, 6 H
OB T KA, 13 Ho 2 @ KA. 2 Sk L. H R /RE 8B X OV E e & @Rz & O Z <. DIT
PSR o7z, (1) EEHTRAIEERISEDSHE CTH 205, REH T RVOZE & D) EIE T, @K
e M L7222 7R3, (2) EEH TR EN A CEBMIIRT T 50 2 DKM A BCALEF KA AR FEE
13 EREZV (3) Lg3 Hriid B PO @ KA R S O T & 72 DHEDYS . 2 OFHE TE 20 5 Ok A%
ETCWRIREEDD 5,

bEEASTLO/NNILTDOE(L
Bh# BRI

Palsas in the Daisetsu Mountains: T. Sone

RREDKNEIDOETH L7 VI HARTIERFILZTIHFEPASN TS, R—1) ¥ 7 & @iz
E0. LEUASAHIBO 0TS, 4 D8V ONFOBEREIZFR L EIERS 2w e, $2bb ERD
WEAEL L LI TA AL Y AOHEET HESHPEA O/ L > TELRZWREENH LI L, 2.21
FTOMBELEZOLNTED, AARLOTREEIRERNL DT 7-8m HEilH b I &, BHLNI R 572,
F72 2010 FFOEITFIEDTE <« #E Im BEOFHWEEE R 2 ) 2m % Bl 72, 20720, FRIZ/NH
LD 7OV DR AN A L7z 2 EASHB L 72,

EE¥ 5 James Ross B. King George &I H (T 53K - EKARE
Wi AR
Glacial and periglacial environment in James Ross Island and King George Island, Antarctic Peninsula
region: T. Sone

T S HIE, King George &5 Potter 25 Tld, MBI & ) Ak AT FE O R KEE R IL 1-2m T
D TNEDENETIOKEE S SHIfcid, FHCIEEIERESKEBICHEA L TnE 2 EAHIH L7,
James Roos BB W TlE, GPR (ML — ¥ —#4) R TIHELZE) 5 Stoneley HuIs @ protalus lobe @ L
EPHO PR TN 2 oK, S ClA ERDME S 7z RWFZRIZ. J.AStrelin FER (7 V€2 T~
BRAEZERT) . fEHSE R G2 V7 2 WPt aE) . AL GREEMERERE) B L O0% &
THE (KR & oFEZETH 5,

RitEEE > Y —DOBR
i AR
Automatic freeze-thaw sensor: T. Sone

TIEOHHE - BFROBIGBIN I IHFERERPHWONTE 2 LA LEBEENIE R 22572 22T,
Smm R ECH T OF A HEEE T X A HGERE L o — 2B L7, Zot =k, DT O R R
Do 1L.&H 5 HIZBITBKRDPHEFERE OK) 2278 OK) »2Z2BSICHAIT 40 2.30cm FEHAL T 3m BEOEE
FCHHICTE 2, Za-—RMTHL7-0, FHIESHEZTLr— 7V EIIEDL LT, BEHMOZ b
HIAFLL 2 BEE L e, 3 HZFEMERENIC L 0, 1 IR OFHIIC 1 4ELL EBIIITTRE T 5o AW, 7
FErL (R & oLFEIZETH 5. <FIUHMRE. FIESE > RS R A =
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THE FRONTIER ICE AND SNOW SCIENCE SECTION

FURUKAWA, Yoshinori/D.Sc/Crystal Growth; Ice Physics
HONDOH, Takeo/D.Eng./Solid State Physics; Ice Core Research
FV—=N, FNV7 - HEEA - KADKIRE % L BRE K

GREVE, Ralf/Dr.rernnat./Dynamics of Ice Sheets and Glaciers; Planetary Glaciology

YAMAMOTO, Tetsuo/D.Sci./Planetary Science; Astrophysics

WATANABE, Naoki/D.Sc./Astrochemistry; Atomic and Molecular Physics
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SUGIYAMA, Shin/Ph.D/Glaciology

ASSISTANT PROFESSORS

() s 5l - i () - Foke

52

IIZUKA, Yoshinori/D.Sc./Glaciology
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ifZeIZ | OUTLINE of RESEARCH

LERIE. FROKOEBEMA L S L1, TS b L HER - BMEEOBHROERB X OHERZEE
TV, BRI T A LIRS A BIE A 2 L 2 HIBEL T\ 5o BRIV — 7 Cld, K - KIRDOEH)
O 5 A F 37 A, TA AT OYEYLENFE. FRKOMERE Y A -3 7 A, KERPL RO E L
WEALARO R, FHOBREEREEICB ) A 4 oWHEAE, IR E OB L2, e R ES
LIKOEHERE: & SRR Th LT b,

2011 SEFEICHER SN D IFETREWZEIL. KOBEE FICB 5 2FBEORMUEAHOERTH L, &
DRI, BREHOTBOREICHRE 2H5 7215 T <. fua;a@mﬂlﬁqw‘:v‘?ﬂi%%ﬁﬂﬁ&%fﬂiﬁ%{b HErH
eV HPINRERTH Y, R PO %ﬁ\%%ﬂ;%@)mﬁ‘d’fm%c‘:k HICIEFITEm Vi 21572, b9 O
EODQEPELRIE, NY TZTIKIED A — ¥ ¥ 7K BT 5 BOKIEH] & KMEBIH T 5o FHarngiZ W
BB DR R, H— Y ¥ ZIKITOENTE)IC %?%E%&ﬂ%#ﬁ%hto;ﬂ%®ﬁ DI 5§ B HE
DABOWFZEE T & HIFZERRIE. FAREEEICHER I N TEVEHEZ 2T Twb, Db X5z, LMk
KIEZR W L ORER ZIFT7- LI TE %,

The Frontier Ice and Snow Science Section pursues comprehensive understanding of the 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 achievement for the researches in this section in 2011 is the finding of two quasi-liquid
layers on ice crystal surfaces just below the melting point. The epoch-making finding clearly shows the
necessity for reexamination on the habits of snow crystals and melting mechanism of crystals. This filled
us with admiration and was highly evaluated. Another remarkable achievement is hot water drilling and
subglacial measurements performed at a calving glacier in Patagonia Icefield. This technically challenging
field study provided new insights into the dynamics of fast flowing calving glaciers. Not only above works
but also other works done by the researchers in this section were published in highly qualified international

journals. We conclude that the achievement level of this section was significantly enhanced in 2011.

HRERE S AR - CURRENT RESEARCH PROGRAMS

B\EEFROKRICH T 2EBKEKDOEE & WENEHICEHTIHE I2L—2 3>
Simulations of the evolution and dynamics of the Antarctic ice sheet in past and future climates: R. Greve, H.
Seddik, S. Sugiyama, T. Sato (D3, Graduate School of Environmental Science)

The ice sheet model SICOPOLIS (http://sicopolis.greveweb.net/) was complemented by a solver for
ice shelves and is now able to simulate coupled ice sheet/ice shelf dynamics. Simulations driven by standard
forcings provided by the SeaRISE community effort (“Sea-level Response to Ice Sheet Evolution”) allowed
assessing the contribution of the Antarctic ice sheet to past and future sea level changes. SeaRISE simulations
with both SICOPOLIS and the full Stokes model Elmer/Ice were also carried out for the Greenland ice sheet,
and all results were submitted to the SeaRISE consortium for being included in the multi-model assessment.
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B|EEFROTURICH T D REOAKKHERYOELICETIHE IaL—2 3>
Numerical simulations of the evolution of the Martian water ice deposits in past and future climates: R.
Greve, B. Grieger (ESAC Madrid), O. J. Stenzel (MPS Katlenburg-Lindau)

We simulated the glaciation of Mars from 10 Ma ago until 10 Ma into the future with the simple, latitudinal
model MAIC-2 (http://maic2.greveweb.net/) . A variable glaciation with two distinct stages was found. Stage
1, the period of high average obliquity prior to 4 Ma ago, is characterized by ice thicknesses less than 400 m
and a very mobile glaciation all over the planet. During stage 2, from 4 Ma ago until today, the north and south
polar ice deposits grow essentially monotonically; however, interrupted by significant sublimation events at
about 3.2, 1.9 and 0.7 Ma ago. The growth of the polar deposits is predicted to continue into the future.

SHERKOBERILBEICRIETRERI L NIEDHR
MBI TT. #ax WIS, B RIBR]
Antifreeze protein effect for ice recrystallization process: G. Sazaki, Y. Furukawa, K. Nagashima

2 DK O FEAE LB R TARH S v 737 E (AFP type3) OFEREZHOLNIIT L7200 FEEEZIT-
720 HOEMHETI NV L72d 237 BT O 0540 % BB CREMNICEIES L7268, AFP 0113, JKEE O
WIRICHLD IAE N A Z L id e (., MR T SN THEIET 2 2 EPHO MR D, FfEHEITLTH Z
DRWFZAL 2 EPHE DI R o720 S 612, FEMILD AT Z XL %K/ KRFEIZWAE L5 280
BTl E bV EDRRICLD{DTHL LR FTAMNLY VET VRS- THL I L7z, RIFZEICIE,
BAE B H B BUE LERAE 2 O HLZ RS EHIK L 72,

EFEAT—a> [ZIEFS] (K63 Ice Crystal 2 RERICER T 2 At {ABH
BAREMERE  hiER— B M. dEBdR kT, BiE RIBR)
Development of new apparatus for the Ice Crystal 2 experiment at the Japan Experiment
module “KIBO” of International Space Station: S. Nakatsubo, Y. Furukawa, G. Sazaki

ERRFHAT — v a P HAREREY 22— )V [Z1F9) ] TOFHERT —~ [HERSGD T OG- % Kk
REBE—HREI R O —] (ST 2 FEBEE [Iee Cell 2] ZEMS 72, KIGMOBIERE LT,
REAHZESARSE &~ A 7 vy O TSR & 2 MM TEAR I E2H LVBEEME L el L, FHEREEL LT
PEEREMERE 2 T L7ze FEOITH FIFIE 2013 R EHZ FE L EBIZERZE-T L5 TETH Lo AT,
BAE B H AR RS LERAE 2 FOTEHZ RS EHIK L 72,

FEFEABEEEICK S KERXADHRE
Ph# RGBSR, dEHIZ AT, #ox hEE
Investigation of ice crystal surface by atomic force microscopy: K.Nagashima,Y. Furukawa, G. Sazaki

KR O JEF M BB S CII R - 283 - BRI X 2kEKHO ETEIDZEOIETIZ R 225, EORE
DL THHI T T T b o T oz, 22T, BIRIBEOTEEIZ L D S ONE - EEEE %
AL S DO AR RO S S HREBIE 2 1T o 720 ZOME. BL 2 10pm/ # F THIHIT TR T - 75
FLRXVTOBEDPTRERTH L Z LD o7z, KEHIZBWTHRIBED L — & — F THE - 2858 - B
EERIHT 2LESH L LTSN, SEROBBELVOBEARY 7L E 2572,

EERECOEF b > RIVERIE OH+H, (& B2 KPFERK
HAPAHRBSHEHINIZE B KpEEnL. ¥dx  EIBEE. B H/HNR
H,O formation by a quantum tunneling reaction OH + H, on a low temperature surface: Y. Oba, N.
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Watanabe, A. Kouchi

EMSTEICBY S HO OFELERKEKEEZ SN TWD, IRV 2V F— 2 /-2 WKiRo OH &
H, O U6 % EBRIICTH R0 SORBMIIEE W A F —EREDFIE S 2720, ImEAEB L Z 10K TH 2 2 H
GFETEBMITEI ) 2 %\, LD 5T, b LALBICZORED RS 5 7% 65, HO LS IEEF % b
YANERIZE o THEDIETTH D, A IFKED OH 2 EBRMWIER L, Zh%z 10K OBEEERTH, & X
IBEEDEMRICHLOPERTALZ 2 RHE L2 SR, H I2E A, BED 10K F2ETH 2 2/
FEIT, O AMICHMLER ThH L L 2RET %,

<FIHIMERE . 218 5 > BIRIRK I FUS T o4 )V F — 54 2 A 7 A

BEEZEREFENEBEORRE
Bi# Hmk, Bz EWEs. Bz FNR

Development of a low-temperature ultrahigh-vacuum atomic force microscope: H. Hidaka, N. Watanabe, A.
Kouchi

HEmEZEPICB VT, Bt K ~ = o) i & sH I8 C [ R o F B 5% 73] fE 7 i+ [ T B O B 38 = 17 - 720
W RN 7 LB XL RER) &0 7 RN BREIR T2 WHT 2720 DOBREY) K 2 %G - BEL
FHEIEA LT, T/, RIRER EARAEY 2 RS 2720 DT AEE Y AT LA OFE - #EL T 72, WA
PERET A b 24TV, WA 7 AR IE GRS 30K £ THHEIDSTRETH 5 Z & 2 MERE L 720 72,
120K O 7 7 A4 TEMRIKOZEEIZEID TENVT 7 ZKEER L, FtF/ A= vpb—~ 70X — L
DHEPTLE L OKORAME L BIRT LI NP TE DI L ZMER LTz,

<FIH MR, 2SS > B S 22 mIRK R - BISE SIS AT A

TENT 7 AKKRETHEEBKEBSFDFIVY - WIEMBRICE T BEAMFEDR
Wi RETM, Bl M, #ax BHANR. Bk EIRE
The isotopic effect on the ortho/para conversion of hydrogen molecules absorbed on amorphous solid water:
T. Hama, K. Kuwahata, A. Kouchi, N. Watanabe

AEBGEETBIM S NS Hy 5 F O+ vy /3F Hid, Hy o FA9KERBETER L 720 b T 72WE - 1t
FTUELAEZRGEL TVRDLOTEEWREZEZONTWS, L L, BUERZME 7201 REERTTRTH
% Hy 53 FHOKEHTH VY = XFGRAREE Z § 0 &) IOV TIEERWIZIZE A LTHRLO N TRV, £2
T, H,3L<IED,mTF%E HOXK BK) IZHITL. 204y /3T lOREHEZAL % Sl Sbi sk & s £
FAF AR MAEDED 2 ETHNRZ, TOFR, Hy 0 FIIKERETAHIVY — /TR %2 A0 IR
T Dy Tl Z OMEEIFIER I IE L FIRICIER & RGN R DS 5 2 & 2R L 72,

BREMZEBREEMRRADBEADEE
iz LIATA
Contribution to the Foundation of the International Center for Planetary Science: T. Yamamoto

ERYSB L CENNORERYE L OEE L >>, 71—V COE 717 J A [RERZEREE
WEORE] OFZEOD L2, HEMRI—T 42— 3 YL O ORFEFHE Y ¥ — & LT [HERY
Wrget > & — (CPS) | OIS /GBI 21T\ 2 2dH %, CPS Tld, 4 DORFOW xR BREF I I 2
=T A O A OBEEMIEHEE 2 X L. B> OEHE. HFseE. REBREDECZRT 55, S
AR EHRLEET250RME2 B CTEFMAEEZERT A I L2 HIEL T b,
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FIERERMABICH T 5HMREDER
g AR, SRR HMASH T = GRS mARRE, RIEM T GRTR). 30
FH 754
Evaporation of icy planetesimals due to planetesimal bow shocks: T. Yamamoto, K.K. Tanaka, H. Miura
(Tohoku U.) , M. Nagasawa, T. Nakamoto (Titech), H. Tanaka

JE R R PR 2 PEE B 5 R R X OFIIIC RN (N vavyr) 2R LS, T OMmENEIIHEE
REHREZEESIELTRENS L2 L2 /B L. ChEERWICHE Lz, TOER, FHEREOESIE
B COKBEREDHE 2R EZR I LIBS 2 L 2R L7z, RERH. BERGMMK, NEREKROEFIZE L C
ORI S 125 FTRIRIZ OV TR L7z,

RHNRETTUARICETEZEX MDA

B AT, M (BEER) . R (AR EEH I (A EK) . S. Mueller (Friedrich-
Schiller U., Jena)

Sublimation temperature of circumstellar dust particles and its importance for dust ring formation: T.
Yamamoto, H. Kobayashi (Nagoya U.) , H. Kimura (Kobe U.), S. Watanabe (Nagoya U.), S. Mueller (Friedrich-
Schiller U., Jena)

REERENORFMEICH TS5 A ML OEE) & HLEOIRINIZ X B MBI X % 57 A MR DOZFEIZH
T AWML EAT 5 720 HULEIZE D > TEBEEE) L 2235 % T LT K 2813 285053 12 2 5 I CHER T 5.
COBWERENIE L OHENFEIC L o OR L7z, RIRET 7Y HBICEIT 25 A MEET OTEIZ O W
Tam U720

FHARTT Y PREXRROKE
Bz AT, PAREE (RIK)
Optics of the atmospheres of transit exoplanets: T. Yamamoto, T. Nakamoto (Titech)

N7 Ty FRWEREORR X BEONEE T AR AR, o#EaE L COBRP LTS NER)
ReTE L7 BINCOWTREIAZGRSMEROEXL VIFLZO L WA ZE L7z, BlllowaErkizo
WTHETL22H %,

FNBFR—Y 7 BIIBEXT 2LBFHTI Ty 7 ADEEL
MBI AT, EBGE TR
Quantitative assessment of the total dissolved iron flux transported from various rivers flowing into the Sea of
Okhotsk: T. Shiraiwa. J. Nishioka

F A=Y ZWEICTHAT B D% 5SRO ET BED 5720, HEsZ B 25E L, BH
—RIOAREEBMZFERE L 720 T2, D70, B L ETZ s Ko & AEI ol S 61T L TiT-
720 M7 T v 7 AOEREALICIIHE 2 AU OGS VLETH LD, TAHA—IVIINEIZRR), R EDONE
A 2237 P ORI BT, BHFHRIREESSWER SR Sz, OB &, BEEERAPEE 3R
B1FEAOHEN, BEK. EHEO 3APEBKL 720
<FIHMEE. HESE> 70T 27 MEBREZ ) - v—4, SHHZ ) — 2 v—24

56



V. MEBE

FL—IbFR—=UyA I - TF LOERE
W#EHIE HAEFAT. % LREA. #dg =S, dEHER TR, BiE BN

Management of the Amur-Okhotsk Consortium: T. Shiraiwa. N. Ebuchi. F. Mitsudera. J. Nishioka. S.
Matoba

SHWERERESEORMICLD . 7AW E A R—y 7RO E OO E LT, ZTORERE L E
TR RE R SR A LM Bl L ZEM CHigE T 5720042y NI =2 [T A= -F K=V 70— T 4]
O _REESE 2 AW L7z, 1) 72— VIREOESE L Z0%t, 2) K=y 7O L 0%,
3) MEFE—RERNE ZOWFRE~NOEE, 4) TA—I - FR—V 7HIBOHEEREE,. 5) BAK—
V7 WIS OB R 2 EEERE, L) 5y v a T, AR U MFOIEEELED ). OR2234DS
& xEz. T2, ZORREE 22 R—VOELTOL =71 v 7 AL LTHIL 726

HANT7TV5A NOERYIaL—2 3>
EHIZ  HPFHF, Bdx AT A, MEE S (TR BEER) . BAER (KRB, HLifER)
Numerical Simulation of Dust Aggregate Collisions: Hidekazu Tanaka, Tetsuo Yamamoto, Koji Wada, and
Satoshi Okuzumi

JFIRERE R O ML E T BGEIEIZ BV O BB T (52 ) O A XM 3R ICHEE L EHR
THbo WFEIZHIEHE Y AT 7)) 7 A b OERERZ BUEFTEIZ X ) X7z, EROBUEETHE TIE, fifH
DI=OT 7 )T A DR T AR TIXEFES A XEME L TE 2o SFEEIX. L VHEN LT A X545 b Ok
KT 6257 70754 MOBEOKMEHEXITo 720 FMWBHBRIZED LA XG5 HOMEITZENITE
KREL WL 72, 72, BRERD O OEZERE FIROEZEY A X IAKFEOWF L ¥ A MERIEHEE T
VO GHLIZE L7z, ST, FA MEEOBOF A MEMET VIZOWTIE, HEHODOW-EZIZD
Ao s L9 iceE L7z,

HAMEFERRICEK BDHMBRERK
dEHdZ HAPFHAL MHEE S (FRELR BEMER) . g (7)) —F) vy e 7—=K), BER (BKH),
Priddh CGRIDKEE)
Planetesimal Formation through direct growth of dust aggregates: Hidekazu Tanaka, Koji Wada, Hiroshi
Kobayashi, Satoshi Okuzumi,and Taku Takeuchi

RETRRHEFRICB T 2 MRERRDO T A MEHEGEREIIZOWTOFRE 25| EH & 1To72. ¥ A MEZE
BEFELOBONTHEEET IV EHWT Y A MR EMEREERORIERE 21T 5 720 T OFRIERDTR 4
DR O &) ITHRIREEOREDPH S N, TORFEEDO BT TRETD o 72H 0 EANDOE TR R IS
ENBZERWLNIZ L7, BERFERRSL T AMPUCL 25 A MEMEI) ANDE Z LTS HBOBETH 5,

BBREICE T 2BHEREROSFEAEEE
HEHIZ  HPHEHL AR Hh4SH S AFBER GACRED) . WEPS (EERTZeRH i)
Molecular Dynamics Simulation of Homogeneous Nucleation at Vaper Condensation:
Hidekazu Tanaka, Kyoko K. Tanaka, Yuki Kimura, Akio Kawano

SAHD & DEEEBAEIC BT B IR O 2 5 F BN FEE 1T ) T ETHL»IZT b0 SRR
F OB E L — 8- 23 — ¥ XA T Of LRI O W TRz, KT ORHREEICB VT FH
LHOUET VL DVEBAEREIBEL G 20N 2 E 2R L WIEAMFOFSRILIZBWTIE, WE - =D
DIEIRT A= F 128 LEHE 21TV, FLE T2 582 O I Lz, $72. ffb@fErs o k)
WETL T 2002 8L LIS 22 L7z,
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LM OEMIE, EBEEICBI 24 EREEOMEIER. EMEHER X OREESEEZH S 2127
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TTHEELTWS, BEHMTIE. SNOAYORBEBEISEELZHO NI T 5720, ke ZRZEMAS — LT
DEWMDOLHFED /Ny — 2 & Z ORI, BHRICBI 2 EY - BREEMAEEH. RREE T2 21281 5H
A RE, FES BRI R RO A OBREERIG & EALDOIZE R & ST Tu—F 2 RA TV D, FRICARE
X, TR L) BRI R SNz ORET /) 594 AOE K DNA HERY] 7 — & N— 2 [FHR % > TR
RIBHT 2 WRIINAT) S 20 S LT, BHROBIEFORL DALY — > % ZFE L 720 i B fEAT I % I
BEICEAT L7200 LT 07T L% L7z, @QEEA ML AL ) EELS 2 BHRBARGIED ST
T L, 314 b A VICEBMERT T FOFEWEHREZFI SR TH LY 7 F VRO LG L
720 QUGB HERE W\ 2 B9 2 hil ik & e AUAR 3 BRI LA Thioploca GRIKME) @#4 (32— A) 12 Chrolofexi [
DR PRI E L TVEZEZHLMICL, RE, BEBIORELZ O CAMAEWRMEEHR O
HRIZORIT 72 OFETO—REEICEZELEF ZHo T A IEERAEY 7ursou gy i A0 #E Lo
. BEERST ) ARBRICE o THLRII L, @7y <Y EBICBWT N Ky L ) ERESHH
FTHEN, TRIZBVWTIE N RYYRT ATy ENVENLHESFHTFCTCH L V) AERFENLEHE (Lo
TCZO2HOLAENREL %0 %) PRERM SN, COBRDOA I A L% INLBROLEBRSLEREA L
AMEOBE PSS Lze — . s BEOAEYBAHE ERICE T 20 7eE 5% T L. sk [MRER ]
TOKDAERERE) ZHT A4, I3 227 A ~OEBRIZHI Y A,

The Environmental Biology Section pursues comprehensive understanding of the bidirectional
interaction between the organisms and their surrounding environments in cold regions. This section also
engages in the analysis of biodiversities and the adaptation mechanisms of the organisms in these regions.
Organisms on this planet have diversified through the long evolutionary processes and these organisms
adapt to various environments. In order to clarify these processes, various topics have been targeted by
different approaches in this section. These topics include biodiversity, microbial ecology, plant community,

interaction between insects and environments and photosynthesis.

RS AR - CURRENT RESEARCH PROGRAMS

TEEEDO YV OBREPBAROZEAIHICRIFTE
Bede  RERIhC. % RERZ. dEEHdx BHBEGE. Bk EAJIH
Effects of understory dwarf bamboo on spatial distribution pattern of overstory trees: T.Fujibe, T.Hara,
A.Sumida, S.Hasegawa

TREAAED FEOBARO AR LT 2 5 EBIZOWT, HMIRICTF I~ 0BT 557 7 2k
L MROF o~ FY 2 RE LS T O NHKOBIARO 22/ 540 0 14 R ORELZAL % 22548 O % &
EIIZETE T 5 L BECE B\ TR L 720 ARBFZEORE R RIRIZE A 5 F o < 3 LB OfAR O 22/ 5547 % |
BIAR & BIAROBIREASBAV 72, HEA) 2 2 i ~MEHE T 2 2 EBHO N E o7z WIRICEE L TREMA %
FOHRMKTIE, TRHEAZRZZ2VWHEKRLD S LEOBARDOZEMOMPIHMUIC 25 L EZ N5,

BARODBORR EBTBOREE - AFEHRSE EOBEICOVWTOMRE
AEHIZ B BE
A study of the growth of tree trunk in relation to patterns of crown development and inter-tree competition in
a tree population: Akihiro SUMIDA
REFZE I EHEREIE R RS - BT L odtFiETh %,
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AR OEIZHIE L TWAH I E XL Lz, 512, ko DBH—H BIROEERDMEEKIZ L > THRE2 L 2
EZ X Y fEkH o DBH— 5 (H) BIROEFFEILITHHTE 2 2 L 2L A2 L7,

BEEP2EBRETCOE T A NARDEDEL EEHES

W% /NEESE

Leaf senescence and leaf life span of Betula ermanii seedlings under different growth conditions: K. Ono
EEER Y 7 o ONHR 2 BREEHIE Y TR MRRES L, 5906, RERZ, IR L WO BREA N L A2 b 27,

FEZEDOMEE LA RITAEB RN U TRE o 72, 890 TR & R TEEO A BIEEOIRT (FEDE1L)

DHEATHIEL e AP R SN2 —F, EHEMIFALAEABTRHFATOLIES2ED S ). B FHMOHME

LAERIIE N ol L, OB TOMA DEOHMNRMNETEZEZ S L. EOME L EHa & O

WIEAEBFRMHICL > TERLZLZBEENP R ONS T AR SNz <FIHMER. 2185 > TR - LRIFEERZE 2

7807 1« Jbb EREBROKAEICRET M %

iz W, dEEgR Hst—. Di# SRESR

Enzymatic studies on chlorophyllide a oxygenase: A. Tanaka, R. Tanaka, A. Takabayashi

M2 R L CHEMGENCLE R AV F -2 BRI Lo TED T, Zua71s vbidtz8o s
BEELRMETH DL, 7007 1 )b EERT (Chlorophyllide a oxygenase. CAO) D N K N X A % Kk
L. VHEAXFAFIZEATLE708 74 Vb BE&RICERT S, TOKE. SRETTOUEELZEZ §55%
REE T TIEBLOEIEDS R S, BLBEEORE R FHEBSHHE SN D, 512, 7007 1)V b 57k D
BIATFOEREMAGHLEL LT, BILOBENR SN/, 27007 4 Vb E2SEICERET LI LIZLo T,
IS DDA 7 F NV EN LT BEETFORBEPHEINTwEEEZ 5N,

<R, HEES M, DNA ¥ — 27 = 09—

HERENDE L N EEERORBRERETE T DART — FN—ZXDBE
Bi# SWESR, Bi# FEdE. dEEdE Hvhse—. ik HYk
Large-scale analysis of protein complexes in photosynthetic organisms and building of the web database to
public our data.: A. Takabayashi, H. Ito, R. Tanaka, A. Tanaka

duA XF X ;b AR EEE L 2GR, A hav, FT a4 FEDOSY VX7 BERAKIZOWT,
Blue-Native PAGE T/#E L. LCMS/MS T# Y37 EH%ZFHE L. REEOH 71=v FRRADY 237 H
BEROBEEZIT o720 BUE. 0 A XF X FUSNORE LY E & ORBAOTERME, -3 REOHETH S
DTN T )T R EDFMOED TV DL, FRFHIZT T T = RX=ZA%EEHFTH ), BV RART S 2
ET KA a=T 4 IEREzRMELZVWEEZ T D,

<K% KBS V=T AF Y NTy TRHEEGHT Y AT A, 70T+ — AfENTE

BERIEAD T 1« b —ILEICEI D B Light-harvesting-like protein D¥EREREIT
MEFIT  Hrboe—, #d% Hs, Bi#E SHRESR
Functional analysis of a light-harvesting-like protein which is involved in phytol metabolism: R. Tanaka, A.
Tanaka, A. Takabayashi

HEW DA BN B 5312 B W T, light-harvesting chlorophyll-binding protein & F:X 5 —#ED ¥ »
NTENEELRZEE ZHSTnb, TNOHDF VN7 EEBOBLZ25KEDOT IV BE % D5 v
7% (Light-harvesting-like protein & X 1EN3) BEHIEFERICHEET LI EDRHONT VDL, INEDY ~
N BEM OO THRERICHE G TL2EELREREZ L OO TE RV L TFHENTELD, I5DF %
JHEICHATHHAIEZ Loz ADT V=T TIZ, THDF YT EDH L, —D, LIL3 ¥ /X7 B8
eranylgeraniyl-diphosphate 7* & phytol-diphosphate = & &3 5 F¢ 3% CTd 4. geranylgeranyl reductase & #HH.
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SEMEE

ERIEDOFA Light-harvesting-like protein D#EEERET
AT Hrpoe—. #dx Wk, B SHRIESR, HalrkE g hET
Functional analysis of a novel light-harvesting-like protein in chloroplasts: R. Tanaka, A. Tanaka, A.
Takabayashi, K. Kato
HEY ONA N BT 5 EdH4E % HH 9 | light-harvesting chlorophyll-binding protein & FHEN 2 —#ED & > /X7
BHedmoBlZ25%EDOT I VBN %2 D% 327 E (Light-harvesting-like protein & X1 %) 2%
BEFRICHEET A EDRHONT VS, TNHEDY UIS7EDH L, BFGEICHES T 5 L EbN D Reiske
motif #3254 »/37 ., LILR ¥ Y X7 EAFER L7z MG EEICL > T, 208 v 87 BIFEERMAKIZH
T AHZEDVHLNE o720 To0 CORBEHENTT 572010, 2OF V7 HE RIET 5B FHAEZ
T 2T L7z 2 A, STOMPIZBW T, WEROERS DTN T L, Fo L Xidhsdrun 7 1 )b
WKL THWLZEDPHLNE Lo TNHEDRNS, LILRIMTS 2O THERIZESG$ 5 7 23
78Tl itcw#k%i bbb,
< FIHMRE. BES> DNAGH Y AT L A A=Y U ZEITY AT o, im0k, Slfikra~ s 7957 1 —

MEARICHEBD T / L#EHR

1ES QAN =3/ N € (P e

Genome analysis of sulfur-oxidizing bacteria: H. Kojima, M. Fukui

AR | S e S S RALME 3TED 7/ AT 2 D, 56 1T IZOWTEET / ARY 2155 12E - 72,
BEOMIZOWT, MEMRILICE D2 BET D7/ A FIZBIT 5 BELEDSHO A %%ﬂ&w@%®%®ﬁ
HHLZEPHORE Lo MO 2D ) HLO—FIZOWTH, a7/ AR %55 JE L5 - 72,

AEHRBRCHAE BB OHEEER

Bh# ANEAIR, Bix RIS FEDE ARET

Interaction between large sulfur-oxidizing bacteria and attaching bacteria: H. Kojima, M. Fukui, K. Kubo
IR A B S 2 KRB/ IRAE B ERALAI 1 Thioploca & . Z O &M O A A B A W52 % 47 - 72,

DNA OIEREFEY| & L TOARBEH SN T2 EZLAEMERIKETH V. F 722 D22 4345 A% Thioploca &

BB ONWbDTHALZEDHLNE ol MENPLLIBEERESGRLE L2 A YT AR AT\,

FNENDNFRDOEEZONLBLET OV AN /LI LRI L ZHIZED ., IS OREEMAEYET

OMEAERZHEET 272D DBREEN 5 72,

HWBHERYRICE T X 4 B{EHEORES LA
FEEMsE R EIEM. W% ABAR. Big
Abundance and activity of methane-oxidizing bacteria in freshwater lake sediment: T. Tsutsumi, H. Kojima, M.
Fukui

HEMMBERY R ICEEINSL A Y VEACE OFEHE & BHfFE %, DNA 2 S L LTIc X - THEZE L 72,
T RHERE RIS 97, Ml &5 2 & 2 FRALHHITR (3 4o 3 L“Cb‘f_o A8 YEHALBEERET O —
BE LCHEE L-BAFREIE, A TRE (RS9 20 WWRWIEEIZH > TREANCZILL Twize 2%
By — x, BEIHIE L72BEN R A 5 BLETEOEE S &1 iJIL“Cb‘ZNPo 720

2avoayNIHICET 3 REHEZNAR
Bix FHIE®E
Studies on the systematics of Drosophilidae: Masanori J. Toda
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Fr-ICHZE L mEia e 2. ETVEMTHLF A 1 a7 373 (Drosophila melanogaster)
et~ av Y ayNLHiE (Sophophora) LGS E SN TWE =tk ayTayNLE
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R7O7HBICE TR X XIER (MU XX IF EESHEE) OSYHEZNAR
Wi REEEE
Biogeographical study of crocidrine shrews in East Asia: S. Ohdachi

HAGBIZART S 2Ry VA X IOBEROSAHIZOVTHNS. S hay FUT7onNTay 4 7OERE
SEOBREIE, ALTEARCEREZEH L TV 505, MOBEREICOWTOFMIERALIZ L) RZIC
AHTH L, FHD ApoB BILTIZOW T BRI ClIAT O lEk1SL  Roh otz $ XV EHICAR
T57v A7 4RI ORMHIE RS 72O MR AEILFEEICBWTOREY A D, O TRES L
TWieAHEELRETRY Y TURELN LD 57208, GIES TIIEEICEBRL TWE 2 ENmro72,

BEX ML ZICK)FEHLET ZRBHEBRAREDOSFRIE

HEHIZ HAIEA

Molecular mechanisms of insect innate immunity activated by temperature stress: M. ochiai

BREA NV ADRREROBRGBIEICKIZTZELZHONIITLHNT, WEA N AZ A1 31252 THRR
EOIEHALD 75 FHERE & AT L 720 BB SN AIMERTF FORHBEZIBEICL T, BARBEDOEEILE Ea
fLL7-E2A, A bLAZ5 256 N72ETIIE AT T FOEHESHEML 72 SiRAHEIZL ) Fies
NBEFA N HA VDR TF FREBELY FAIEL2 806, AL ATHRGEZHEH LT 212120
TAMIAVDREG LTS ZEDWRBENT, 2O A A VHEREZETIVEY THL L a v aun
ICHEE L. MR X ) BARSREDSEEAL T 5BI2E < 2 7 P VR L R 285702 7 FIVinE
RO ZFEH L 72,
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2011 FEREIXE HIC7 A9 S 8 HIZHT TA KR —r 7RI BT 2 W HUREIEER - WHEIEROBE %17 - 72,
T/, INF TIHDONBIEE ORI 2D, +x—y 7l SALERICTTCom B2 N L2wE (86
PEERIFIZINZ . KIS K BEHRE ) F T O APHLNE R ) DDOH L,

INH T — % G LEH - REINEKZE) Pl EIEER - AR SO REZHFI 2179
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Pan-Okhotsk Research Center was established in April, 2004, attached to the Institute of Low
Temperature Science (ILTS). This center is founded to foster further development of the environmental
research of the East Asia and western North Pacific region, centering the Sea of Okhotsk, by elucidating
roles of the region in global climate, as well as by evaluating impact of the global change to the region. The
center is expected to play an important role in the international research community of those regions. 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, a Doppler radar, a Doppler lidar, was installed along the Okhotsk Sea of the
coast of Hokkaido, which enables us to observe atmospheric and oceanic fields simultaneously.

In 2011, an observation on thermohaline circulation and material cycles was conducted in the eastern
area of the Sea of Okhotsk. Analysis of data obtained in the past observations has also been done; in
addition to the intermediate-layer iron pathway from the Sea of Okhotsk to the North Pacific Ocean, it was
found that sea ice may be an important media of iron transport.

Another important task of the center is to integrate these observations and predict regional impacts of
the global change to the Pan-Okhotsk environment. Aiming this, we are developing a climate model of the
Pan-Okhotsk region. Material circulation in the intermediate layer in the Sea of Okhotsk and the North
Pacific, as well as its warming trend, was successfully simulated with this model. Numerical experiments

on the Okhotsk High in summer and those on the Soya Warm Current were also conducted.
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Analysis of historical data on the Sea of Okhotsk and the Bering Sea using Russia's Hydrographic Dataset:
Humio Mitsudera . Hiroki Uehara. Tomohiro Nakamura and Jun Nishioka
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Numerical study on thermohaline circulation in the Sea of Okhotsk: Humio Mitsudera. Takuya Nakanowatari.
Tomohiro Nakamura, Keiichiro Ohshima

TR =Y 7 WEOBIENEERO 3KICIEE & FOEE Y BUEE TV E W TIFE L 720 KAFHATEZ H v
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Theoretical studies of Soya Warm Current: Humio Mitsudera. Tomohiro Nakamura. Keisuke Uchimoto
SEABEG OAMAIE I TR 10km BREOEHKFTVFEZEL. BFRIZE» DO TEREAENSIRENZ EPAON
TWb, KFETIE, TOL) BEKERED A I = AL %, WIS 5 HNOIEIEILE OB S0 58 5
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Studies on formation mechanisms of ice band structure in marginal ice zones: Humio Mitsudera
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Numerical simulation of northwestern shelf of the Sea of Okhotsk: Humio Mitsudera

T L=V ik%@i‘/wkﬁi‘ﬁf VW EE, TN TREOWE DB LT A 720, b
FEMEE 2 — T > 7 KB LA IS BT 2 2UREER - WEBROFKH A TH L, LA L, TOWH - {b#
BITFE 72 CRBHTH o720 RWIET imﬁﬂ%ﬁp/ Salb—2a il 7T A VOO REEHR ) 53R,
K OZ DM Bl L ORREEHR D JEER2S, LISk 2 a3 5 L CRICEE 2 EZH 2o Twa 2 L%
T~ Lf:o ZME"‘: i KE I VRS - EETET. NOAA Jia Wanng i+ & O 3L [EIIETH 5,
<BHERE, HEEESIRAS A=Y 7B Y AT A

HE - BEOHZICET IHR
Hig =FHk
Studies on dynamics of Oyashio and Kuroshio: Humio Mitsudera
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Ice climatology of the Okhotsk and Baltic Seas: Observations and analysis of variability in cryosphere during
the IPY (International Polar Years): K. Shirasawa. T. Takatsuka
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Development of an environmental information acquisition system for the Pan-Okhotsk Sea area: K.
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Physical and biogeochemical observation in the eastern Okhotsk Sea and the East Kamchatka Current
region: J. Nishioka. T. Nakamura. K. Ono. H. Mitsudera. N. Ebuchi
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Roles of sea-ice melt water on phytoplankton bloom in the Sea of Okhotsk: J. Nishioka. T. Toyota. N. Kanna
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Iron (Ferric/Ferrous) redox state in the sea ice area in the Sea of Okhotsk: J. Nishioka, T. Toyota. S. Inagaki
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Surface distribution and source of micro- and macro-nutrients in the southern part of Okhotsk sea and north-
eastern Japan sea (around Hokkaido).: J. Nishioka. N. Ebuchi. M. Tanaka
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Modeling of oceanic material circulation and ecosystem around the Pan-Okhotsk region: T. Nakamura.
K.Uchimoto. H. Mitsudera. J. Nishioka
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Observations of temporal variability induced by tides in the Soya Strait: T. Nakamura. J. Nishioka. H.
Mitsudera
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The generation and scattering of internal waves: T. Nakamura
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Instabilities in a stratified shear flow over bottom topography and resulting turbulent mixing: T. Nakamura. H.
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Okhotsk High and low-level clouds: T. Nakamura. H. Mitsudera
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Simulation of a cloud band along the Hokkaido coast over the Okhotsk Sea: T. Nakamura. H. Mitsudera
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Reconstruction of environmental changes from an ice-core drilled at Mount Ichinsky. Kamchatka: S.
Matoba, T. Shiraiwa
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Reconstruction of environmental changes in the eastern North Pacific region
from ice-cores drilled at alpine glaciers in Alaska.: S. Matoba. T. Shiraiwa. S. Sugiyama
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Effects of snow impurities and glacial microbes on abrupt warming in the Arctic: S. Matoba
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