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MARINE AND ATMOSPHERIC SCIENCE RESEARCH SECTION
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8 : FACULTY MEMBERS

# 2% : PROFESSORS
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EBUCHI, Naoto/D.Sc./Physical oceanography; Remote sensing of the ocean surface
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WAKATSUCHI, Masaaki/D.Sc./Physical Oceanography;Ocean Cirenlation and Sea Ice Variability
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KAWAMURA, Kimitaka/D.Sc./Organic Geochemistry and Atmospheric Chemistry
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FUJIYOSHI, Yasushi/ D.Sc./Cloud Science

Bh#% - ASSOCIATE PROFESSORS

B

BA K- () - VR e

AOKI, Shigeru/Ph.D./Physical oceanography ; Polar oceanography
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OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
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NAKATSUKA, Takeshi/Ph.D.(Science)/Biogeochemistry; Isotope Geochemistry

F : ASSISTANT PROFESSORS
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TOYOTA, Takenobu/D.Env.E.Sc./Sea ice science
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KAWAMURA, Toshiyuki/D. Sc./Glaciology; Sea-Ice Physics
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KAWASHIMA, Masayuki/D. Sc./Meteorology

R EEE : OUTLINE of RESEARCH
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R E LTHEE SN TWD, A=Y 72 5 T0ME L KR Aextgak s L, % 2 CoFEM Bl %
ITV2D, FERRIEZIT> T D, BLFNICRT, £ < OEREICI Y MTr 72 DI A R, WA WN
AR B (R G, WY, K&, HiEk(bT, [FARHIER LS. Tk, FEFE, B
B0, T =%, VE— bt o7 ET VU N)ELOMBEAY v I7NOER SN TNDEIDHY
HMHORE RO TH D, Fio, EHEILRFZEIC B BEMRIICERLA TV 5,

The major purpose of this section is to clarify climatological and biogeochemical roles of
highlatitudinal seas, and related oseans,including the Sea of Okhotsk which is a seasonal sea ice zone
located in the lowest latitude in the Northern Hemisphere and is believed as a source region of North
Pacific Intermediate Water. Our scientific backgrounds include meteorology, physical oceanography,
atmospheric chemistry geochemistry, isotope geochemistry and glaciology. Some studies are conducted
as international joint programs.

MR iRE & R : CURRENT RESEARCH PROGRAMS

ERBFEL—FICLLRBBEROEHA bz LiE AL B)F TRET FE BhEdR O REE RS,
Bh# BES. BAiE  a)IErE, SAiE &S [l Bk 5 LEREE

Observation of the Soya Warm Current using HF radar : N. Ebuchi, Y. Fukamachi, K.I. Ohshima, K.
Shirasawa, M. Ishikawa, T. Takatsuka, M. Wakatsuchi

SRAHEESECERE LT 3 MO EEMEE L — X2 L > TNl S RgmES 07 —Z i L, 5ZaR
MOEHEI LT, £, L—F THIMH S NI WY MV OREEE 207 A A s 5 i i s
Bh VR E R R & OB T — & L O ATV, FRAEDEHERZE 20 cm/s FRE TR —8F
5T EEmLTc, B S EH G ORERIING | FRREROVE T 1 7 7 A VOFEHEE ZH 5L
Teo RAMRIROREIEDOEIMIIHEN —HEE DKM ZE LIFFIZIWVHEZ RO Z LR EnT, £/, 5
b -REREOLEL, ERERNT —Z SIRFEENLT — 2 O ROTMME T MOKMAZEDEE &b X
<—H; LT,

<KIMERR . ZEESE > WOKIBREN B > 27 & eV — X AT L)

RABROERPEHICEAYT K Bz LB

Short-term variation in the Soya Warm Current observed by HF ocean radars and coastal tide gauges :
N. Ebuchi
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PAAET 2 2 LWL Lis, ZORJEHIEEL, Rt i o LR oAby & KW A R
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ADEOS- T $#£# D AMSR R Uf Seallinds T—42 #AWLV-ELRERT7 /LT XLOHE Bz ILhEA
Evaluation of marine surface vector winds observed by ADEOS-II/SeaWinds and AMSR : N. Ebuchi
ADEOS-1I fHEICHEH I N~ A 7 v iiiilit SeaWinds (2 X » T S 7y LR T — % OBLH|
FEEEREAM 22 . WRERSR T A L OHIRIZ K-> TYT o 70, BIEOIERIZIE W TR, A 7 A TEEE e, &%
DEMERZAEN 1 m/s BELIIFFIZIO—EDR R o7, B OEBOFRERIZEN TS, FEAEOEAER
20° BMETIW—ENR 6N, o, FEREICERINT~ A 7 2 lBE AMSR 12X - TEHI S
7ot ERGE (A7 —) LOMAkREKHITV, AMSR CHIM S vz BURIC R R AEZN S ENDL Z &
ZfEf L. AMSR OMRT /LT Y XLADOHERICHBK L7, TORE, AR ENLT VI Y XL THREES
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7= AMSR OREIL., RHMMREELZEET. 74 BLD SeaWinds OEMIT —# L < —EHT 5=
ERRENT,

2EBLR - AISAT—2 €y FOEE - BAR LSRR LN

Preparation of global marine wind vector/wind stress fields : N. Ebuchi

FROMELE =2 X o THIMl SNt LR Z & & IT/ER S 7o BER O RIS X OYEUS 7] D
P22k 7 — 22 v P OMALRKEZITV, BUFT 21 LR - BUSHT —2 2y FORELB LT T D
Ll aRBT, T2y FEAERT DB SR Y — ORRERME T KON ZERINFRFIE O
HEWDR, TNENDOT —Z2 1y FOREE - WEERHEICBIN D8 2R Lo, FrIC. MEERETEER OBRE)
J1E UTEEREUS 5O HOWT O AT Tofb Rk, FEOT —2 % v ML o TRIL T DE
5 (cur) OENRKEFRAeD T L E2R LIz, £, HIBRY I o L—F 2 W7o RQUBERS G428k 4 woclRk
REROWN T — &2 Zfftfr U, g7 7 > 7 AGHEE D 22 M3 J OMEHURE D BURIEATIEIZ DU TR LT,

BHEBIOY FONRERELE ZDERBE— FKIZHT HE B HAR %
Small-scale disturbance in the Subantarctic Front and its impact on the Subantarctic Mode Water : S. Aoki
A > RPER D SAF BRIZ 3BV TIHEHE L 72BN DWW T, 10—20km A 57— /L O/ NEBEEELEE R 2 H
oo WMEOT—F6, SAMW OERR NEIC, g &0 o0 mEesE 7o frik 2 Fr o /KB At S vz,
Z OHEL - AKBEDOFHER K OVER 250D L /IBHEELD BB OBEARZEIZL VAL, 7r s M
LOKBIBEIZED > TN D Z LRI N D, ANEBUEELIC K D80 - Yokis &L, THRBEEL O
Z BRI D ATREMEDS E, TAL D OFERIT, = 7 < g0 R EE e i O 52BN 2 T /N R i SAMW
ORFEREICE D> THDH Z L Z R LTV 5,

FHR—Y 0 BEBOBKOFHEICET MR B SHEIE

Properties of sea ice and overlying snow in the southern Sea of Okhotsk : T. Toyota

AR 7 MR DMK DFFEIZ DUV TR [2 5 0] Z2 W2 BUGBIHNT K 0 fifkt L TR~ TV 5,
N2y b HWTZFEIZ LY | BRx Z2OKIEOHK 2 7 MoK EORES 2 8 Hd % 2 L 25 ATRE & 72 0 K
D—RA R E 2D Z &N TE o, T ZHEFEROBUAKE R 2 I £ & D75 R, rafting W2 O HEME
72 & KR O R RIERRIZ BT 2 HM MG O AL, AR ISALE T DMK ORFER B B 2N e o T,
SHEEITINOITINATALOS BEIC LD KESMHEED IO DY N—AFT =5 L LT, RELRLKIE
DT —ZBAFIZHE AT,

<HIFIMRR, SEES > {RERE 1| oW RE L I2RE LERMAELLE &S ITIEE

ZFEYTyTIVBLEROBEKOFEICET MR B SHEE
Properties of sea ice and overlying snow in the northwestern Weddell Sea in winter : T. Toyota

¥ = 7 VAL PR FIEOK AN BRI & ARSI M TRt 5 AR T H U . RIS R A R T g
KPHEDOEE MR Z D Z L HET —F OBUGMEE, Mg /KRR OFE RS2 L LT,
KA #Y “Polarstern” (ZFEM L CTHMTH 7V TBINEIT o 7=, KUK EOFESE . KIEDAA.
KA 72 EIZONWT DT —F ZIE LR, Z OWHEOWPKITEK S EB LT\ D 2 b, BEITL
LIOLOENEBL TWDEZ L, FEKPNL DO VTR OND R E, —HKEZHFKDIETE
TOREDRH LI R 0Tz, BUE, RBIEITT TH 5,
<K, SEES > RIRERE 1 SPrBEERE L3R E | ZE R AR E BorisE

FAEERUAR—VYIBTORBKEEEYVELY Bh#dR  REBE—RL, iR ZmAl
Mapping of sea ice production in the Antarctic Ocean and the Okhotsk Sea : K. I. Ohshima and S.
Nihashi
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MO CHEEERD~ v B TR 7 a— S WR LTIER TH D, TORER, WKAEEDIZE AL LITRG
R =V TIT7bn s Z ENEENITRSNT, Fio, B TIEa ARV TY — 2 L—IffToHE
KAEFEBNDRKENT LR EREREKDE 4D Y —ATHAHAREME G IR Sz, A~ v B r 7,
SFETELS Do TR oo, WERDORKRET VOWKIKTOEE T 7 v 7 A5 52 5257 —4 &
v MZh7eosTWn5D,
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Interannual variability of overturning in the Okhotsk Sea and North Pacific, linked with sea ice variability in
the Okhotsk Sea : K. I. Ohshima, M. Wakatsuchi, and T. Nakanowatari

F A= 7 g O AP MBI IR EERSFEF IR E | AEREERE TIE—FEVKRMMELN D, Z
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REXBRODI2AL—23avETORBBERTANDIEA B REBE—AR
Numerical simulation of the East Sakhalin Current and its application to the spilled oil prediction : K. 1.
Ohshima

FAR—Y 7R S D SRR E D O BRR Z OO e b K E 72355 T d D HHERMER 2 KL < iBLT
&2 3WITHHFEMEE T V2% LT, RET A SCREEET — % L OlENG, ZOET /UL, FrckE
MIRIZIBNWTIEY ) 7T 4 v 7 BREBBEO THO CLSBELHET L2 Enbhole, ZOETNVE
HAWTHRLFIBBREBR 24TV, U HHE DS OB T L= V)17 b OG5 YL E O « HEECT IS
BRZAToTc, 2D OWEDOERIL. 23720 OFRS BHEKIERIC X > TRE D, MRORWIKIZHH 2 &
STEGEIE, 1—2 7 A CIREALT E TEITN D 2 L1272 5.
ANEFRE CR52 e R BR BE R 20 SR R ST E B BR B R 2 B D)

BKOME ERRBEICET MR — B KOMRICAKETHSEOF S — ByF  WRERAT
Study on sea ice characteristics and growth processes -Contribution of snow cover to sea ice growth- :
T. Kawamura
A DRI O TR UK RICB KEFTHEEOFLGPMER SN TS, £ OWEBRICITHEE I
KSR IIA A THIRTZ snow ice (28256 D &FEE OFEAKDBHHFIZ L > TS5 superimposed
ice ITXDHDNHD, ZHDOMEIWE « B &HEEOHF G ZFHMICHET 5720, EA - BTk
ERIL, B -y - ZREMREFNMKLFELRE L T, ZOHECREIMEDOMIT 21T > T\ 5,
Friziz a0 T snow ice FERL DK - & L THEE /K DOBEKGEEZRIE LT, mAREROEFIC
B DWKAR & %7 BELRHE & ORROBIZE H1T 5 72,
< BAEMi R, HEiEE > L AR E oy i &

MiBEA V REE I 3 —IZBIT5IL LERROZRZER R B RET OB BhEdR FH . Bz
e

Mooring measurement of the northward-flowing bottom current in the Indian Sector of the Antarctic :
Y. Fukamachi, S. Aoki, and M. Wakatsuchi
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T AV NERZZ2—DT7 7V —7 > Fppoips Rk 140-150 f£) SEH S TW5, Z DJEEKME
fEEEIZ AL B 2k T D v L AlEE O BRIk (RGRE 82-85E) (2351 T, 2003 4F 2 A 726 2005
F1RAIEHT T, A= b T U7 L RRATREBMZITO, i, KR, HYORHMERIIT —Z N0
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Measurement of ice thickness off Hokkaido in the Sea of Okhotsk by an ice-profiling sonar : Y. Fukamachi,
K. I. Ohshima, T. Toyota, N. Kimura, K. Ono, K.Shirasawa, and M. Wakatsuchi

WOKDES X, ZTOmME S IZR2Y | FEBNCTIXEMIZET 2 Z LAk WaD, 207 —2 1%
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DEIORFEIZHEY FLAT,

BEERFYITS—RETOT 74 5—ICL2RBBERORIERES A By RHT FE. BhEUR
RSB, #% LEA, #d% 35 TR

Long-term continuous measurement of the Soya Warm Current by an Acoustic Doppler Current Profiler :
Y. Fukamachi, K. I. Ohshima, N. Ebuchi, and M. Wakatsuchi
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Y 7R, £ U CIRRTEERIC BT 2 KO I 8% KT HEREHR CTH DI L b BT, g
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BEIAKRTEELT7OVIILFOBFERIEEE S T DBRICERY Bz WRRBE, R¥pAE RS
Sea-to-air emission of phytoplankton-derived fatty acids and their oxidation products in the remote marine
atmosphere : K. Kawamura and Y. Ishimura
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LI THLTETA VB, 7 N ANVRUBRORE S BITRKREZR L, AT 1Y /WIS R
LK T D B broT,

BEEIERFEEXCH T LHKBEEHFEHI 7O VIILORAERA B WP, OHEXEER S EDEE -
MAES R

Long-term trends of dicarboxylic acids, ketoacids and dicarbonyls in the marine aerosols over the western
North Pacific in 2001-2006 : K. Kawamura T. Watanabe and E. Tachibana
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/NGS5« A IZ T 2001 4 KV 2006 % TIZERIR L 72— 7 v Y OLakEk 2 ot L, IR+ v
RUWg (C2-C10), 7 AR UBE (C2-C9), Y HNAR=/L (C2-C3) DEHZA, BELILEZT L MNIC
L7c, 2TOREIT, 22Ul (C2) WMEMLZ/RL, vr @ (C3), a7l (C4) M, Yl
RO EFPHIL, 3.5-620 ngm™3 TH Y | fR@JASTRNL « FBICEHWVIBEZ R LIz, T VT 05005
PE OREBERKEENSEE CTH DL EWRB I, —J, 7T A EE(C9) REITEIZE W MEM %
R, WEHED D ORAFIRIAIE O & 2 OBILREETHL Z L ER LT,

MZEHESACkIFELEOFE#HIT7OVIL iz WA AR, SAEANFRIIZEE Gehui Wang
Aircraft measurement of organic aerosols over China : K. Kawamura and G. Wang

FENRER L OV EIC B W T 2 > T 7 o VLB 2B L. AR FE0C). BAaR#FEEC)
BERn-T N ZREEGRICKE, B, VARZVat o EEEAREEWZRE LTZ, £0
fade, AT AIRORBE, A A~ ZRBE, SALFRIEDTFERRENZ ERP LN o7z, ZTHHD
TREEI, 1 B CTHIE SR D 22-90% (CHY 35, /-, M 0.5-83km D=7 1 VL0 OC/EC i,
RS BEXRTEENICEL, FEEZTHEK- T o Y L) “IREICER L TWVWD Z LRI T,

B S XBRIZEFEIZRKRITAVILFEDO S AR OB EEEA T O OREDR B R
NP, R4 UINIEIR

Size distribution of dicarboxylic acids and inorganic ions in atmospheric aerosols collected during polar
sunrise in the Canadian High Arctic : K. Kawamura and M. Narukawa

MOUDI A > /"7 Z—Hh 77— TR K7 v Y LR %, 0.04 pm 225 14.2 pm PL EF
TO 11 BFECER L, RS+ IR e FHA F U DR b Lie, & TORIC
BTy aUBMMEMZ R LT, £, UAVRCEEIT 0.24-0.8 pm ORUNFA XITREL TNDH Z &N
Phrole, ZOREKLY ., PHARCFRITAFPOSIZ L > TTRIITAERT 5 2 PR Sz, 20
Bk, ~aF s LD RHRRE A Y R T & I K VBT R o T,

ALF Y vAEBICETENIIVEHRDER - KRELALZAW-BE 150 FROZXFHEEDET
Bz T K

Reconstruction of past 150 years of winter temperature from O and H isotopic ratios of larch tree ring in
Kamchatka, Russia : Takeshi Nakatsuka

BIARFEIL, T RUEERE TR OMGE THEITTTE 2R TH 208, @ HExOMRITBARD K E
THEBEORKBEICR LN TN D, AR TIE, BEHIEO HET CEMEKNEFE TEFALTNDL I LIS
HHLU, FiOmEFE - KFBRNMAL (6180 XOV6D) 2D, BEORNIKLEZ I L TAEOKEEH#E
BT 22 aildBiz, ZOME, BLTF v v D OF AL T, ¥ d-excess € (6D-8 X §180)
23, 2, SHOKIRERNAEDHBEEZRT Z EEZRA L, 20 d-excess [EOZEAL 6, % 150 I
WTCH LT vy R OEATFZIR 7 0 — VI BRI L S R L TR L T& 72 &%, BIonicL
77

<K EEE > BR A A AR AT & 2 7

E/ X FEHROBRRUALLZAVE-FHBRICES THBE 250 FRIOKEREBIDHENT Bh#f%
i K
Analysis of past 250 years of water cycle variations in central Japan using tree-ring O isotopic ratios of
Japanese cypress : Takeshi Nakatsuka

HAR®D X9 2@l 2 im0 fish ¢k, KIRCRKEDBIARRE ORIREK 712725 Z &3 7 < FiRiEo
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TTNFRETH D Z ERHLMNTR ST,

<FIEEIE > BRET AR BRI S A7 A

EKRBREICR-9E - 27O VILOREICET MR Bk mEEEE. BF )IEET
Role of clouds on the global warming : Y. Fujiyoshi and M. Kawashima

ENZBREENE (MNZVEN) EHET, FA4A X —2HOWTEMETE=4 Y 7 Z21T720, Ak O B E % ]
LN LT,
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BIEFRIZ DUV T B, BEERAYITHGE L 7=,
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KK TE T IV ISA AT,

BRRAGEVATLOBASLUVREET) VT Bz pEEEE. BF JIEIEAT
Observation and numerical modeling of various types of cloud systems : Y. Fujiyoshi and M. Kawashima
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52 & BFERMIERIEIZ LTV D, BEHATZOOK TEDON D & RE OB « BVRIE R RE <AL L T,
Z DML ORI 2 KT, —F5. HKIRROKIN D &9 ZRER7ZKSRIE, #IERAKUE S A T L D EHE 7R H)
7R TH Y . TN O OFBITMKE LA 2 726 L, RAIERS L OMHHERICIRA e B e 5
Ao Filo, RARERSEKTHIES . FEmE OREMRERIT, BRI D 5\ 3 IR 70 SR 28 B (S Bl
JSEET D, BEHMTIE, 20X 9 72H 6L FREOEIRTIK & SN BRI O KRB F KO8 -
By I 2 b=y a U b NSE K a 7RISR & WV o i XURETT O e 2 I L T 5,

The objectives of this section are to clarify the history and mechanisms of glaciological and
ecological variability in cryosphere, and to understand cryosphere-biosphere interactions. When snow
and ice cover the ground, the radiative and thermal properties of the surface drastically change, and
this change influences the climate conditions of the area. Large ice masses such as ice sheets and
glaciers are an important dynamic part of the Earth’s climate system, and their disintegration would
lead to a global sea-level rise and would have severe impacts on the atmospheric and oceanic
circulation. Permafrost, periglacial landforms and plant communities in the boreal zone respond
sensitively to global/regional climate changes. We conduct a long-term monitoring and
dynamic/thermodynamic simulations on all these terrestrial ice masses and plant communities in the
cold regions as well as paleoclimate reconstructions by means of ice core analyses and tree
dendrochronology.

MR iRE & R : CURRENT RESEARCH PROGRAMS

KERI7 DY LEERIE - HREDET Bk AR, BhF SREIFEE

Physical properties of ice cores and paleoclimate / paleoenvironment reconstructions : T. Hondoh and Y.
Tizuka

KR T INBEFEOESWNERE - HRET —# 28+ 27201203, 2 2ICiEEshieTr =21 ED
KOS, ED XD REWEZT T2, LWV KAWL LTI B 220, AR TIE, fEix
OYFLRFEZ MR Z L2k - T, TORA D= XL EMRAT D & B 7= 7ol T2 ML+ 5 =
EERBRLTHIIRAED TV D, (ERIRRE & ST O RBZEHILL T o®@ Y

1) ka7 ofE&BH & REFT MEHEE BEA E. BLURE BRI, Z2dR AERK
Crystal textures and mechanical properties of ice cores : A. Miyamoto, J. Okuyama and T. Hondoh
OKIRINER, FRIOKIRIEERIZ 351 D fG Ak O F8 i FE & JRENRFIE 2 BRAE 3 5 7260, 2006 4 1 A IZFE
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DIZITZNENDOFHRPKFUCEE SN OEMRBR LS 5 Z L PNHETH S, BEiiEo B e
E3 BT 2850 m LARIZEBWT, BALAKENS 50 L HMEWTWD Z ERH LMo, £
7o XBRZ K DRGNS B K 0 #h it L0 A0 Z i~ Tl R, c Ao 7w & B AL O & £
EEIATLE =B LRI LRDD oo, ZHUTKIREEIZB W THO T2 100 miE EVREN R D LK
MENFFENRES BRI ZEZEBEHRLTEBY ., BUMAWZRRAZELEHRE L CHEFICHEETH D, £
7o, ZBRANA RL— MEROBIZEND, 3000 m 2 HIREIZBW T, MBEOIEE - T fkda 1’3 2% < 171E
T2 ENPHLMNT R o7z, EICE T DIRESM. BREIC K > TRBEDED LB 5N D0, KKE
HOKOWME, K« BREAIMERE S DER D T OFEREOHMZ HIFE L, L2 ED T\ 5,

Fro, TR MORE S (KR NIFFICREL R, a7 ER (F95mm) Z 2 2E KRR
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14



A AP

REXNX—ZRKEOT A 2 a7 THET L7202, KOERMBIRFHUEEE 2 Hr 72 2% Lz, Zo%kE
ZHWT, Bl N — A5 Uka7iEHZ DWW T, FERRIRUCI - TREICEND 7L —T7 OFREFHHI L
T, PR =R VX —% RO, TORE, R =R — 1360 ¢ B0 OFE, 38 L OUKFICHEE
T HETLFEORIFEITIIN U CTEE T2 Z ERNH LMY Bk 12 X 2R ABE OLEDR & &b
BT, TNHDONEZTY AR BRLKE T T VOB N ROFREETH 5,

2) BMRAMANBLUSEM—RAMANIZ&KSTA4 70420 L—230DRHEEEICET S8
£ EEpr7E R WIIME—RS. BiF SUEmE. Zd% KRR
Distributions and structures of micro-inclusions in ice cores observed by micro-RAMAN and SEM-RAMAN :
S. Horikawa , Y. Iizuka and T. Hondoh

FAROKIR 2 T b A A7 a~ N7 77 4 —IZ X VR SN DKEERM O EE A 4. Nat, Mg?+,
CaztDZ < IFF U< SO EfEA L, BRESEMRI & L THFEEL TWAD Z EBRBM T ~ otz L v 5
STWNW%, LOLBEMI~r b A 47~ I77 4—bR2TOMEHLWVIFA AL ZRETE DT
TIE7a < RIEEDOWHRLF &L\, Rl RIS W i R O oz FHLAC B3 2 i did b 2vy, — 5T
SEM-EDS |3ZFETOMMILHEREZRETE 50, VU T NVREDHD IR TH D Z &AL A R
RROFRB/ONRNT b, T airFEEk, B TOWEOREFESE L TUIER TR, o
TKIRIZEIT DKL T DORIEIZIT SEM-EDS & 7~ o i biF 6N DB HROILENPMETH Y | [[—H
K23t L SEM-EDS & T~ ot a7 2 F2 Bi & L TRIEOMNL L T Do 24T - 7=,

INETORREND, T~ TUTFIRIHMB TE oo Toohi 713, BEEFRIESL oM B 00544 (B
Bi P A XE) IZH > TR CTE RSB CTh 2 TREMEN IRV Z LR 0h> Tnd, £, REAE
THoTWRL A DRNIIT VI =T D FUMBENFEL TND Z EBRHLNITR>TND, T3
=y L0 L LT —RICERIESY) (REM) BEXLNTEBY, 7 =U LA EMEBED
AR AR VESE IR 1 DS KSR T I 2L L TV D FE2 R LT 5, WAL Y TldA 4 v 7
0~ N7 7 4 —bF55 Nat, Mg2t, Ca2tREEON, K TE X% 10%REDRIEMESL D D%
HEHEE L, £72, 7V —rF 2 FGRIP 2 7B WTIL, MBOKKRa 7 CliZEA RSN
L D7au calcite AL D HER ST, RBEA A F3A A7 a~ N7 4 —TlIBHTE 7201 4
D—DThHV, TOFEREEZTRT I ENTE,

3) KERAT7HDEHWHFERIELTFIL BT BIEOFEE. WEARER R)IME —RR, #dw AREER
Salt inclusions in polar ice and climate signals : Y. lizuka, S. Horikawa and T. Hondoh

BN 7 ~ T E A > T, B F— A5 k=7 - Jbflk GRIP = 7128 £ 405 Sk 1- D 534
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EZRTERE T T RASHNTAR S 2 Rk 7 O 2 fE — IR 2 4 1 v 7' T L& Bk LTz,

4) SEN-EDS [CK BT A LD F + ) LIEDEBRE E 2T MEAEE J)IE RS, BhF BRI
. B AREREK
SEM-EDS analysis of sodium salts in firn ice core : S. Horikawa , Y. lizuka and T. Hondoh
FAMOKIRHICAFAET 27 b U U ARREREE O —H ARG (7 40 2) IZBWTAERLTND Z LDE
DIFREA A ra~ b T T 7 4=l R DB A AV REEBHOMBENL RSN TWD, Lo LIEEEA
EREA T OFEGIRIEZ R T DI Tldlev, 727 4 VBT 2 R i OFER I B3 2 HHid
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BT TRIBIZ LD RO BELIZ L oHriE b b AA, TOBIELIEFICEH LV, — 7 SEM-EDS (2 X5
B, o bREREICEONTND, LOLRENELZZ e 28R Eicod=7 4 v 72K
R T CHEITNE, MNRAME THo THORBITHE, T2 LM TE 5D,

ZOFETR—=LSE LT 4B 7 dD SEM-EDS 581 247 - 7= fE R, KALLUEDO Y 7T L TIER S
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Modelling the dynamics of the vicinity of Dome F Antarctica R. Greve, S. Sugiyama, H. Seddik

A new, versatile computer model “Elmer/Ice” for the dynamics and thermodynamics of flowing ice
masses 1s developed. It is based on the open-source computational tool “Elmer” for multi-physics
problems, which is provided by CSC — Scientific Computing Ltd., the Finnish IT center for science
(http://www.csc.fi/elmer/). Elmer/Ice solves the full Stokes-flow problem, and it is therefore applicable
to all different types of flowing ice masses, including the vicinity of ice-sheet domes, ice streams, and
transition zones between ice-sheet, ice-stream and ice-shelf flow. We apply Elmer/Ice to a
200 x 200 km domain centered at Dome F, the second highest dome summit in East Antarctica, which
is the site of the current Japanese deep-ice-coring project. A high-resolution finite-element grid is
created for this area, and we study in detail the local ice dynamics, temperature distribution
(including basal melting/freezing conditions), anisotropic fabric and age profile.

The influence of the North-East Greenland Ice Stream (NEGIS) on the Greenland Ice Sheet in
changing climates R. Greve, S. Sugiyama, S. Otsu

The North-East Greenland Ice Stream (NEGIS) was discovered as a large fast-flow feature in
north-east Greenland by synthetic aperture radar (SAR) imaginary of the ERS-1 satellite. In this
study, the NEGIS is implemented in the ice-sheet model SICOPOLIS, which simulates the large-scale
dynamics and thermodynamics of an ice sheet three-dimensionally and over time. In the first step, we
simulate the evolution of the ice sheet on a 10-km grid for the period from 127 ka BP until today,
driven by a climatology reconstructed from a combination of present-day observations and GCM
results for the past. We assume that the NEGIS area is characterized by enhanced basal sliding
compared to the “normal”, slowly-flowing areas of the ice sheet, and find best agreement with
observed surface elevations and velocities for a sliding enhancement by the factor three. In the second
step, the role of the NEGIS for the possible decay of the Greenland ice sheet in future warming
climates is investigated. Recent observations of accelerated ice flow in Greenland indicate that surface
melt-water percolating to the base may play a crucial role in provoking a fast reaction of ice-sheet flow
on increased surface temperatures. By employing a simple, plausible parameterization of this process
for the NEGIS area, we simulate the evolution of the ice sheet over the next centuries in response to
standard greenhouse-gas-emission scenarios. We find that the effect of the accelerating NEGIS on the
stability of the ice sheet as a whole is only small.

Simulation of large-scale ice-sheet surges R. Greve, R. Takahama
Large-scale ice-sheet instabilities, like those of the Weichselian Laurentide ice sheet which are
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probably the cause of Heinrich events, are regarded as profound and catastrophic events, which are
still poorly understood. Different glaciological mechanisms for ice-sheet instability, such as large-scale
ice-stream surging, ice-shelf breakup and tidewater instability, or combinations of those, have been
considered. Within the framework of the Ice Sheet Model Intercomparison Project ISMIP, one topic is
the Heinrich Event Intercomparison HEINO, in which the idea of an essentially intrinsic ice-sheet
instability is tested for a simplified geometry mimicking the Laurentide ice sheet, with Hudson Bay
and Hudson Strait as areas of potential ice-stream surging. We carry out the set of HEINO
experiments with the ice-sheet model SICOPOLIS, and, in addition, investigate the effects of sub-melt
sliding, rotation of the numerical grid, changes of the time-step and changes of the grid resolution.
With the exception of strong sub-melt sliding, all scenarios show pronounced build-up/surge cycles
with recurrence intervals of the order of 1000’s of years. These findings support the idea of a free
oscillatory mechanism as the main cause for large-scale ice-sheet surges.

Evolution and dynamics of the Martian polar ice caps over climatic cycles R. Greve

Both Martian poles are covered by massive ice caps, comparable in volume and extent to the
terrestrial Greenland ice sheet. While their surface topographies have been mapped very precisely,
the composition (H20 ice + ?), evolution over time, dynamics (glacial flow) and internal temperatures
are largely unknown. Observations suggest that the north polar cap (NPC) is geologically rather
young and dynamically more active, whereas the south polar cap (SPC) is older and almost stagnant.
In this study, the evolution and dynamics of both the NPC and SPC, understood as active components
of Mars' climate system, are simulated with the ice-sheet model SICOPOLIS over the last ten million
years in response to periodic orbital forcing (obliquity, eccentricity and anomaly of vernal equinox).
The climatic input (surface mass balance, surface temperature) is derived from the orbital elements
by two different methods, (i) the simple parameterization MAIC (Mars Atmosphere-Ice Coupler), and
(ii) coupling SICOPOLIS with the Planet Simulator Mars, a general circulation model for the Martian
atmosphere. In addition to the large-scale evolution and dynamics of the ice caps, the formation of
Chasma Borealis and Chasma Australis, huge chasms which cut about 500 km into the NPC and SPC,
respectively, are studied. A likely explanation for their origin is a temporary heat source under the ice,
and different scenarios for the formation and closure of the chasms are tested.

KRR IR REAE D AZ A Al 2L H
Mechanism of glacier-dammed lake outburst : Shin Sugiyama

AZA A« AL F KN COKIIADIZ AL & PR 2B L A OHE AR, IKIRE) 2 & OBLHI 21T - 72,
KIRENZ BT 27 — & % 3 IRTTKIEIE T VA W THIT 5 Z L I2 K- T, BRSO KIE,
B LUK SNTIK OB EEIR U 7z i B 2Lt 2 B2 Lz,

<PBdEifax, EES>GPS HEE
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Development of a high accuracy glacier model : Shin Sugiyama

KT OB 2 FREL, PRI 572012, JKifish & E &I A kA LToKIE 7 V2 B3 Lo, Ik o
R R TTIAIR 2 RENE T VICHD AND Z LIk - T, R ED b XV BEOEmWEEF RN HE &
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IGRIKEREK 1 )L DRAF Bl AZIL H
Development of a hot water drilling system : Shin Sugiyama
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Photo-oxidative stress in the cryosphere and boreal forest regeneration : T. Hara, A. Tanaka, A. Sumida,
K. Ono, R. Tanaka, S. Moharekar (Lokhande), N. Ukaji, K. Kato, J.J. Bae
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B BIE L~V EBIONY NI EHE L) B8ROV EIRIER 2 FEOEDO L - HIERR L LA ML A
L DR, ZEPILT-,

EAMERERRICEITEKS - B4 - SKMEEER g RREE, e MEBATE. BIF N
HEE, BT RER . MLyE FHE KR, MEHER KER, WEUEE LR, F T
fli B I— s TR
Atmosphere-biosphere-cryosphere interaction in the boreal forest ecosystem : T. Hara, A. Sumida, K.
Ono, Y. Kodama, M. Toda, K. Oshima, M. Yamada, K. Laska

AR, ACHEE KPR PR BR B R - ARIRR R8T 21 A4l COE 7'm 77 F & TAREHIERPE ©~ 2 7
LBIZEO TR L ERE ) (PR 14 F£~18 4FFE) @ 1 Bt & L CTiThhicb o Th Y | —iF, BREERZ
Bt « RGZETE280% ., L AEmE T 4 — PR o 2 — < fERNEBh BR & O RFETECTH 5, TInEIZE
T DAL TR RE R ITHIBRIRIZ (L 72 EOKUREIZ L D REREEZZ T L L THRINTVWDLD, £DERE
IR TEIT D T o Te, & T TAMIFETIR, £ XL 9 At EMARRRIZE T 2 5k L A O EA/ERICE
THEH - FHEBLOETVEBICE DV I 2 L—y 3 Vil a2 4T o 7=, B - &I, BRI -
FHFEIFZEARIC BV TR B L OO AR FRHEZIT > 72 (IRIRAT - FeBll LR T OAKGTIE)
Fro. HIN—TLEDT) GRMGRNE, BURIRATZEER) . JLFIEL (EBEREMD ., #IRIESE (REREVD . &H
INEA (HER F) 4+ 6 LHETH L C&72E7 /0 MINoSGI (KIEAF - BERdLEIAFZEZ R &) 2 HRICK
e LHADHASERRD Y I 2 L— a3 VIR E T o 12,

Rk 18 FFEICBIT AR E LT, (1) B HREHTZ Y OBFMRAFEEEX, iR L Kb mOIEOMHEB
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a2l (B - RAE) . (2) BIROMEKRMBES L < 72 DI12 20T, AR BEITHEMN LARESR
WHDOMHERITDTHE (Iab—rar), (3) XU TGP HIERIC T HIHR LR S
% LN DOKIEIZREREANAET DM BIZIEX, BAROIHORA72 L), b7 AV DA HFHRDEK -
EFALIZEL OREICIE E A ERBE G5 272028 (VRalb—vay), REBRHLNIR-T-,

EARIZEFE2EARE LU TEBEDEROAEFHEICET HHE Bh#d%  FRMEATE, ZuR R
BE, BT NEEE

Leaf-level physiological properties of tree and undergrowth species in boreal forests : A. Sumida, T. Hara,
K. Ono

AL, MERTEEBI R (EE R - LG EWE 7« — v RRSE e o 2 —)  RIEIBYEdR (BB )11R
e R . SRETFEF (IR - B . B EEE S CUifpE R - LG AME T o — L R
B 2 —m5eR) & OHFEMTETH D,

(BIARDA 2 7 IR REEDMEEDABISE T, AFEREORM L WAL W TISMNTI R O B %
E VR ZT DT2OEFTHIN L > TREREZRT N, FERFMFICE N & S ITEBED RS RUSIE
AL U2 AR PRFMEICOR T 5 ) E WO BEE DO RS A REET 57 — 2 ZINET L7280, KIRMEL D> Z
B S T =Y B L OACKNEEF AR OIS A R O FEfAsETF >~ ot L, bEak - Ao A%
{LRIEZAT -T2, O OT —ZIZBFEDT — % N2 T2 TR 22 T OFE R CIx, i Lt oi&isz
BRbDEEBEZOLNDLN, SOLRODMEENLETH D,

BB, YIS T HHEICRSD TR AEIE GRER AR O 21&7,

BARDODKRER 7—I)LOERBE L HFHRBIELOBEICET MR B FEEBITE
Spatial structure of trees at the foliage-scale and its relevance to the forest dynamics : A. Sumida

AMFEIE, HEARTEBI R (THERH AR AT ER) & o[ TH 5,

IR DFLZER o — L D ZE[E RS & ZRARENHE & OBIEICB T 28580 —BR & LT, 2700 %A%> I =
L= b3 25E7VvEMW, Y 7 AX— (BEZERT 23EO) OV A XAOERICHTL2T7ES T
T A IR E T o T, ZORER . YFET 2 — FEY I~284E v 2 — FOETERDITZI BENT &,
7T AR —DRERERNIZT D EMFRENFET DRERH D 2 &, R~V TORIfE LT Z
D RIEDAIR RN B 2 — PO - MELZHIEHT 22 LICkVEID 552 L R Ihi,

EOEHELEATHMEDZILICEZ P2ZEDEFTRKEICELHEN B /NEREE
Effects of shading upper leaves on senescence of lower leaves under different growth conditions : K.Ono
FAPEOHIEIC L - T, FIEEOE (BHF, 7o 7 LVBORED ., EARIEEOIKT) Az on
LDTIEEEBER, AT e FEORE, REMGOAEAMAGDOE TR L, ERA# 217 -
Too EHBERRIC L T EAIEOAREMA LN, FTIEOERBEORDIL, EEEERERICI > TIHADL
NI, RERREUAGIC LD BN R ST, HERIEERL 7 nu 7 VIR, B0 RITR
beholz, TEOERREIT EEOHREIZIVHE SN TV D RIREMESN RSN, Z7rr 7 1)L
B SIIMLOGEEZZ T TWDH EFEZHND,

EAFMMTFICE T HKERFIESBYPEBREED/NS A -2t B+ REH. F aHEZ.
ez A)IMEE
Parameterization of the relationship between water cycle system and plant eco-physiological properti
es in boreal forest areas : Y. Kodama, Y. Ishii, N. Ishikawa.

) Bl H R B O CREST OO —> (AR « KEEL) . RIS I61T D2 KTE8R . 7l
FEOKRRHAEDAERNEET 57 1 RZONT, X7 7 R EEHRIBAZHRIT ISV TEIN L, WE At
REZMIEL TS, Elo, U 7 ORI A HULISZ ORI 2170 RAEZ(LOBEIRE 2 fi#tr L T
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Do B SR E BHRERRICRE S NTEREBIN S U —CK D7 T v 7 A8 EIT> T\ D, iz,
NS T K72 EOBH B 4D T\ D, 22K FHIRHEIZ % 2 ZRMAEIE DO FEAT O 72 8 D[R LES -
FERMEER & R BI L7238 LUWENT THEOBIR & AU X 2 BIZEM 2 & %I & CoERBER RO FEH £t
OFHAREMEOMERR. EiE - TREAEAEDOKEERIZI T 2HA OFERE & ARNRICS 2 2 8, AWhEE
(FRICRIEAE SRR (3T 2 MG O, L RICEIT 2 BRI e & AL MR O L
HEETAREHANELNTE TS,

<FIHMER, 8% > BB, KSCREBIIEEE . ROV MR 2 E

EABIZHEITHK - TRILEX— - CO,BEREMEE - SERBENICR-TREIOHAE By T
BF AHEZ. B A)IEEK

Studies on water/enrgy/ CO, cycles in cryosphere and the role of plants and snow in these cycles : Y.
Kodama, Y. Ishii, N. Ishikawa.

RIRAFORFRIFLFIBIZE L LT, @RI 1T 5 TR 2 B TKIEER = RV F — « CO PEER LR
TIRBZI ST DB ONTE 2 HEde LT %, 2 TORIFER LR L — COLJEER D ILZR 1T~
RIFHB L OZEM AT — L TEBZ 2 TRV . FROEMHFEZ R oA < B Z T TWT, K
WA 2, ARIEFRFFETIX, Tk = TR 5T 5K - =¥ — - COz B DFtE A
oL, BET L0 EOEaEO I L, HAEMRONIEZIToTWD, BHENZRMERE LT, &
w160 CO02 7 7 v 7 ATEMOHEKHE DD CO2 7 T > 7 AD 20-30%% >, HETHDHZ &, AR
(2 LD RS MW IR R D 10-30%(CHHY L, BAZER LA EWZ L2 ENBLIII ST,

BKKURDHZ Bz a)IMEE. Bhi#EdR BERE. BiFE WARIT. BT REHR

Sea ice climate study : N. Ishikawa, K. Shirasawa, T. Kawamura, Y. Kodama

FREIKIIC 31T DK —REAR BEAEH (k&) OffFFED =D, Ya <~ a0 (@BLHEET M o &
R L N B2 EMAGEBIIEZ MG LT, SOICAR =Y IZIREOT AX AT =2 ZHWTH
AT U2 A & MoK BB DO BRMR & SR D 72, WKIIE R D S8 T A A KURS A s 5UR L 0 b H R RKUR
WCRESHDZ EE R LT,

AYSWEKIRERBEEDOHE Bi#ax  A)IMEE. BhF HEHR T
Mechanism of ice - file formation on roads : N. Ishikawa, Y. Kodama

WEARIC B St & AP S AE DD 5 DD AL DENFEREZIT o7, FOKBE M E o % —#FiE o
FEHHANNT, BER, X, EEINEOE EEEOERb, B DL OVE D BRI DO ZE LD
BfRZH~T, S OICHEDHFENPIBVICED L O REBE 52 D0 OMEEREZIB 2o, £
BT 2 HAS A BT PRI O 720, KRGS, ERE, QEEL B L7 R iR E 7 v
DEAFEZAT > 1o AMTFERBI T AMIZERT, TR STEt o 7 —, AmERR It o 7 —, IR
L OILFEWIZE TH U WFFERRIT TR P FBH-IBIN O R U0 A KEERARES R E TR SN,

BMET—FICLIBEEVEEMET7TILIVRLOBERL L ERIAFECODVTOME B+
M
A study of retrieval algorithms of snow physical parameters and their validation : Y. Kodama

WIEEE OSSR 18 AR EL 1M - H EMRREBLIAIELE (2 B) ZBH%E Lo, ARUEEIIHET —F 0 ORETRE L
R 2w B9~ 2 72D O E T v 3L LIZIERBEO T v v 3oL (J5E=0.443, 0.87, 1.05, 1.225,
1.6 um) OKEHE, EfE & FRXICHET H7200 2R HHNG) Tho, AREETIILEER
DRESE DRGSR ERRAZZ BT 2720, 1 6O —% B &, TRZICEESEL 222X TR E
ERUETE D, o, THI7 4 V2 —THhT 572012, Kt aBZmS OILEhR) HEY At 5 HEEH
HDMN, PEBIITIZ AR AIERFER KR E WD, TOMIEEZ EMBEICT I0ENDH D, AFEORMIEIZ K
A EIEER Sy & BELRO IS0 T TIT O R H 5720, EHCEE 2l L, ET — 2 oESwHE
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I T 272007 3 Y AATIHE, BBmEICET 28550445 (BRDF) €7 L3 HIERE
WCRE 7 BERIEL, RO 7T v NeEmEIE LTCET LV TIXRANH -7, £ 2 THIR IO MY
ZEBTHEOD, BT AN aERZRHA L TBRDF OHEZITHI ZENTE D Lo IChoT-, FSCAE L
LTClE, BEOMEDL E2—T\, BEOHE Y T— o7 LI O MRS SRR LT
TNENFE LD,

T 3 ANAERIZE T HFMRKIOKIRELE L BFE aiEz BF AER D hER A
JIMEHK
Impacts of wildfire on the hydrological environment in Interior Alaska : Y. Ishii, Y. Kodama, N. Ishikawa.
2004 DT T A J WEEE KRR A SEBIHIZ I T 2005 FEDOHITG| S e . BRAMRK DR KSCER
B G R DB a i~ T, Fx Z =) Lo dbm & RERR O b - TR SCBINLE 28, 2006
£5 AnD 9 HE CHRRTEHISEOBINEZIT/R-o72L 2 A, 1ZE A EMEREN D725 ST,
5 A OFLHIEE TS TH 7228 6 HLRITEE LBk Lic, —75, BET - TR0 R iy %
W RIS TR E B A 08 U CHUBUR BRI S E 2B S lc, MRS IS 1T 268 O RITHRM A KT
Ko THEUTEILOF/MNIER T 2 LR ST,

LHIFRBRICE T HKIRZEMERT T A5
Hydrological analysis for the basin water balance data in the Lena river : Y. Ishii

U)K 14 Higiod 1980~2003 4 (24 » 453) @ HIRET — & % HV TR O KIS R 4 51~
Too LKA OKIFEHIAT S L) EFEEREB K OT A& )| EFiERICH D 2 & @S HAKNEREEIC S
DHENENLNT L B L ADTHA e EETHEO TN E DR HIK DLW DD 72 hahigho
TWBHZ &, Vg RIRICB T 2R EEOHORT S 782 oM L,

BB 4 S James Ross BIZH T2 KA - FkAIIBE B AR
Glacial and periglacial environment of James Ross Island, Antarctic Peninsula region : T. Sone

A A S Ml 2 & 5 James Ross & Cld, KIADOILROREENE LD L )1 ofzZ &2z, kX
HWE VKO X LD & ZD%ROFRE & DS RIE LTS, ice-cored £ L— ED/NLDOFEAK |
B DRIEEAIZ K - TARHUBOMENZL L TWD Z EHH LTz, £72U 7 U\ T, Zf7F
ZAWIZHIEIC LY . B TOMEBBI ORI NI o7z, AFSEIL, J.AStrelin #FEE (7B
F L ERATIERT) | fRF KA (ENZAHIIERT) . A& 17K (REIHSRAE) G) & OIFEITETH 5,

ALFXYINDEERREBT Y YFICEITEHKAELIRE B EAREULE
Permafrost environment of Esso village, central Kamchatka, Russia : T. Sone

LT ¥ AEPRET  YANL, KA EOSMRFAHTICH 5, AL ERHEIZIZ A 7~ M
L. B ERHEICIEN "B LT D, MRS 217720 KA B3 Fcdbm & RHaC o m7 2 2
&L FEZOHMICITEREBWE ORISR ENRS BT 2 2 &, U T~ VITELITEIRIE DN G ITIC
HAEFLTWDDITH LT, B \TELBICMIRE ML E D IRWNGINC M T 2 2 L. 72 EORERMNE
iz, £l v 7 ORBEOBEEEI -7, RKBFEIL. V. Vetrova thEE (o THRSET 7
L FCCER B SRR . IR (RBEE R L BEA A L (RRFRELZE G) & D
HLFEFZETH D,
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BASIC CRYOSCIENCE RESEARCH SECTION

#% B : FACULTY MEMBERS

¥ ¥ : PROFESSORS
A #4 - #opd - KRR, TR
YAMAMOTO, Tetsuo/ D.Sci./Planetary Science, Astrophysics
AN R HEEEL - RERT
KOUCHI, Akira/ D.Sc./Planetary Sciences
Hrp ok PR - R
TANAKA, Ayumi/ D.sc./Plant Physiology
mIF P L - AR
FUKUI, Manabu/D.Sc./Microbial Ecology

Bh##% . ASSOCIATE PROFESSORS
Hrp 5 - Rl - REYHY
TANAKA, Hidekazu/ Ph.D. /Planetary physics
Bl - R - S AT
MINAGAWA, Jun/Ph. D./Plant Molecular Biology
B OB - RO - AR
KASAHARA, Yasuhiro/ D.Agr./Microbial Ecology
Gy LI 5 I S 8 i il Y B0 SNIRAEL YL/
FURUKAWA, Yoshinori/D.Sc./Crystal Growth and Biophysics
EER R -t () - BT, R e
WATANABE, Naoki/D.Sc. /Astrophysics,Atomic and Molecular Physics

B = : ASSISTANT PROFESSORS
Hrp sg— - BoREL - Ry
TANAKA, Ryouichi/ D.Sc./Plant Physiology
NG AR - T (BRT) - PUEM AR REY
KOJIMA, Hisaya/D.Sc./Microbial Ecology
L0 A S St e = Y Ve SR il =
SHIMADA, Kimio/ D.Sc./Insect Physiology
Aid T - PR - A
KATAGIRI, Chihiro/D.Sc./Biochemistry
%4 BRI - B - AL HTAEwT
OCHIAI, Masanori/D. Sc./Biochemistry and Molecular Biology

HZEME - OUTLINE of RESEARCH

BEPTTIR, RIES K ORREREE T T BAREIR - Bl 2w E LY L OV EMBERE 5. 5
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BB L OHEERAICHIFE L T D, WHE7 =13, Toktt - RERS:, SXKMEEMA ATy 7 A &
Wi SR . AR, BRIEAEBMEEN LR D%, KB L OTKICET 2 WEEE, Tl ORIRERSIC
B DM~ OYEhERE, KREEFY OME, WEEL, EMHROBR A B =X 5 RIREREICE T 5%
EWAERE, FEIMBREICKRTT DM OBICHERE, AR X OV — RER OETFR), o F AR A
TERICRET WP T TV %,

The basic cryoscience research section studies physical properties of ice at low temperatures and
high vacuum conditions, physical processes in planetary and protoplanetary environment,
physiological and biochemical mechanisms of cold adaptation in plants and insects, microbial ecology,

biochemical and molecular biological interactions between insects and environments.

FEERRE & R : CURRENT RESEARCH PROGRAMS

KERNXEBRZOHER : TR D OLRKGERNAXEBICEINMELELOERS L VER/UHAE

Bz AT A

New development of extrasolar planetary science : T. Yamamoto

B e B R e e TRIGRINVEERIFOREM] O—&RE LT, FHWEELOMIE - ZE WS L L
T, REN O ZHOMTRE B ERERC LR IR G T D, AFRITH - R0 Th b & & biT,
BRIV B EBIRT D, K7 NA—TI3BENIFEE DRy U =7 RO OKRE ZH->TETnD, Z0
[E# 208 U T, RINEREBHIC RO 2 WEE D LG 2D > oH 5, ZD—E L LT 2007 4 3
HICBEIEMEEDOZIMOb LIRS 2T 5 & & bIZ, BIEFFESPE D R EZ 1T o 7,

TEILT 7 AMEDFERIEDER & EER Bz AT, FINFEE AR 7=, BRASHF B
W=, AMBERGCLAEHER), BEAKBE . RIBRICILRT), i

Theory and Experiment of Crystarization of Amorphous Materials : T. Yamamoto, H. Kimura, K, Tanaka,
C. Kaito, Y. Kimura (RITS), K. Tsukamoto, K. Nagashima (Tohoku U.)
TWERNPOBIMEBEENTWET ==Y 7 L TE o< BRd, FHY U r— b - ¥ 2 FOKERE RO
mAtEB Lo, SEmERFTIN—T L LI OO EIEFER AT o7, FAKERMBICK T2
R—VIERICBE LT, ALK 7 v — 7 Ok b EBR O & €7V v V24T o 1=,

FIRERARS L UVERIZABROAEFNREREET) VT £ S TP NS 2 S 2 R I = W N
&L BATHESLRCE), i

Near-Infrared Polarimetric Observations of Protoplanetary Disks and Pre-main Sequence Objects : T.
Yamamoto, H. Kimura, M. Tamura (NAO) et al.

BREKD [FEERE] THLOINNEN—FEOBEMABNOORNEBREDOEDY DX X BRI
RHOBLNNT LTV T aAToT0, TIEDEEEITHENT, 2777, BIORERLEEE VD
I N T A NERRBIZED D TREMATHIO T3 DL LAGHLE T, MDD ORIEDOR D 25
KR M WAEE (K9 0.2 BA) CTHOLMNIT 2 Z LTI Liz, ZORE, PN S ORI
KEETHHZ 2 EBEICHE L, MEBEOBENRI 7oA X0 1E7E5%) THhHrZ L, BIU,
FEER NS Db O/NEKEFE NS R D Z L 2R LT,

XTI VTA FORFHIME &ERER & DL B WAL, BhEdR HTPH,
FARMIZER FIHE . SHINTTER KRR R IERENISER E. Zubko, KRR MR M (BESEHF
FERFT B )

Optical Properties of Dust Aggregates and Comparison with Astronomical Observations : T. Yamamoto, H.
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Tanaka, K. Wada, H. Kimura, E. Zubko, T. Suyama

JFaRE R R MBEAN T, ERICERBOGWI A NT 7Y 74 RS, FBICFEEL TS Z L
B, Fx DI N—TDORMRI A FET VLS TTFEENTWD, TOXIRFARINT 7V S A FOKR
BN LA RECWAT, 77V 5 SONRFRMEE EZHTN, EOX D RBUANC KD, ED XS IZRET
ZLDONER LT D, METORER, FEERERMIBNOX A ST 7V 74 M5 EEDEE B L=
DIRNEZR I T & T, ZRBOFH WL A NT 7V 5L MERETEDEBZEZTWD, BIE, RLEDN
FHIEEZFET 2 2 — FOMFBE L OEE A0t R ICm T T2 ED T D,

FIRERARICE TR FOBR EBEEL Bh#d HmHm, #d% U4, FIRNER
FEEZ (B i, BRPRFZERE T B )

Evolution of dust size and structure in protoplanetary disks : H. Tanaka, T. Yamamoto, K. Wada, and T.
Suyama

Ji i 2% 2 R P 0 KOCBLARE R B IF A 0| S 3 BT, BB (X2 ) OF A IOHIEITIER
WCHEEREHRTH D, BRI 7 N R FOET L TIHEHBRERBOBHF R L 2 AbRy, K
MR CIE, JREERERMEICKIT 5 X X MR OBEOREEELZTHX, ZhiE b LITHX A N OEEA IR
OfFEFTREMSCIIEB G Z3m U2 2 L 2 AIRRICT 2 2 ENHMTH D, 18FEIX, V717 a1 XD
RTINS R DA NT 7V 7 A N ORI OV T EEOBUEF A 21T > TR, =0
A, WROBINZF A NT 7V 7 A S OFNNREEDN EDOREET 202N Lz, ZhITkY,
S A MR OBROE A SRR 2 RIS X M T AAEREA~OE BN TR E - 72,

FIiaRERMARICHE TS5 ¥R MERBKIZEDO AR Bi¥dz W HER, AR E fmE= (R
AL, BSARF SRR T B )
Possibility of dust collisional fragmentation in protoplanetary disks : H. Tanaka, K. Wada, T. Suyama
REHIERICIBN T, Z20% 1 B Ch O2MBEIKIZOW T, BHRLEDNE X A MEZEREHRO 2
OWRH BN, EBLIZHRENH Y PAE IOV TV, EEREHROMEIL, FUaSER RN ToK
10m/sec &\ 9 W THEZRIC L VIE LR TERVDOTIEE W I KT D, Fax T4 A FEORMERET
WED LD, FA NEEREOWHEC OV THHRTN D, Fox OF A MEEOEFFEEFRICED &~V
TA NDEARNT 77 A FOAMEINTFS< . 10m/sec LT OFEZEHEEE T &I LU VEED R 2 0 pfliRI3s 1L L
TLEH, — ., KOFXFARTIE, L 10m/sec DFEHETHEERENEZHZ EEZHLNILEZ, Zhdib,
KB D/ N LU DK ISR LR CRLA ATREIC 72 D AR EHERR DO 2R DGEEAT O,

[FIERRERABRANICETLIREMREET B#dz mhEm, NEEF (ESRCR), HHEE O
TR) . BN=AT CGRILKR)

Planet formation and migration in protoplanetary disks : H. Tanaka, J. Kominami, S. Ida, and T.
Tanigawa

R ITIFIAEERMTBENICB W TR SN EBZ 2N TWA N, MEEOE/IHAEMRICZ LV EEN
BHICETLTLE ) Z EBNRERBILGRICE W TERMEIZZR>TWND, ZOXI RETOMREEE
LIe BB OB N SEREMEG R AT 5 2 & T, REBRATREIFAHRm T E LD, £o, HENR
HIERE EOBEREIC 2D & AL OBENMAEIFEMANPIEFIZH L RLBEDEFRE SN TBY . RER
BEOEKICEBWCIEFICHEHETH D, ZOHLGITHONT, HEDO bV OJFMAEE R HEOEMETE
AREZITO ZEICEVFELIHAN, H2FEOLBICBIT2IERIEIRTHDL ZEZH LN L, Fi2,
ZOBGUIMBEA ADRESCHFMESITZE LT, AEMRLDTHD Z ERLT,

KSR H0-C0 7 EIL T 7 RKKREICH T D HILFERIS EKRIEF MR Bhas  JEERIEAS, Bux
V. Pirronello, #i% FHN %
Laboratory simulation of competition between hydrogenation and photolysis in the chemical evolution of
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H,O-CO ice mixtures : N. Watanabe , V. Pirronello , and A. Kouchi

IKEMEE LD FHEGIZ I 1T 2 T IOS & ARRIRAASINBE D FF 5% E #5721, MRk
i H20-CO OK 2 M B D AGRRIREL) 7 F /L 7 7 AKIZERIMR & KRR A % [RIRF IS RT3 2 R A 1T o 7o,
ST Ko TR LT/ Ff & & ORI AR IR, OKEMEO R CBHRE R 2 LS HHR L, ey
ST CO2 25, ARFBIRFAHINEIES TiE H2CO, CH3OH N FEICARKR S5,

WIERA 2/ —ILVERICE T H5KF-EKERBRIEDREKREFSE REFped REPZ,  Bh#dz
HEER. 2dR BN R
Dependence of H-D substitution reaction in methanol on the surface temperature : A. Nagaoka, N.
Watanabe and A. Kouchi

BEAH =N FOEAKERFRET AL LTHARAY 7 —VEKRICEIT S HD B#KED
R R AT % RISz, EO/R, RmBREKRFESMA ¥ ) —VvBEROSEE, TELT 7
AR PTG LT A S ) — e TIIRESERD ZEPH LN oTe, TENAT 7 ZKITRIGH
ToIRFEREIk A N BRI 2 RN B D Z L sy i o T,

BERREICH TS 00 5 F-KRREF b RILAMRIEDKEREEERFE MEHEE H&
Bk BN R, BhEER IEEIE

Dependence of CO-hydrogenation on the structure of ice surface at very low temperatures : H. Hidaka, A.
Kouchi and N. Watanabe

IR K R i IR 22 LA BOGIEIERICEE Z 0 1T < <. IRIERA O b & RV BOGR D SCBLHIC 72 D,
H20 JkFE i £ T CO 73 FIZKFER A b RVBOSTHAN L, HeCO, CHsOH 23 ER S D, ZDORIG
DIKRFIAERIFIEZTINTZE 2 A, TEAVT 7 AHIE TIERSEIE KV & BUSENERT 2 2 Lotz

¥

BERKKREIZE TS 4 VFERE B e

lon-induced surface reactions on amorphous H,O ice at very low Temperatures : N. Watanabe
FHZEMIAFET 2 KEMBRACTE I VELIA A VFHEREE Y I 2 b— T 570, KR 7 £V
7 7 AKEART R —A A ORI E & TRV ~72, 10K BEDT £/ T 7 ZAKKHIZ 100eV
FEEE D CH4, CH3* A A & A L, FRIMRIN A SV IE LTz & 2 A, REIEEAER & o
LE—I BBl Sz, A% E—27 ORELZITV., FERL#Em T 2,

2007 4) bEREZROHKEIZEYT K ik mh A& BFE mog—
Enzymatic studies on chlorophyllide a oxygenase : A. Tanaka, R. Tanaka

2RI U CAEMEENICLE R = XL F—2 G K> TEV T, e 74 v bi3tas
DHLEEROETHD, 7un7 1)V bEHKEST (Chlorophyllide a oxygenase, CAO) @ N KIZFHHi
RAL BB, ZORALBNIZaaT v b DFEEZR#H L. CAO ¥ o X7 BDOLEREEEHIE L T
WHZ &, ZOFRBNCIZEERE Clp Ve 7 7 —EREE5 L TWD Z R LMNToTo, o, KEMEL
RTE S L RBakBl 51 2 B 22 LTz,
< PR, EES > T, DNA v —27 =¥ —

AEREYMDERELFEHIAE Az mf A&
Studies on the evolution of photosynthetic organisms in vitro : A. Tanaka

HA AT RO Z I LT, KA AN DL OIREE THA M AE AR OBER T OBEHEEN K E /e
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Acclimation of photosynthesis to freezing temperatures in winter : A. Tanaka

L, R LIRBOBEEICHLBE R R F— XV RRIOt e r L F—2iiE T oL EFELEZ L,
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FIZZRNF —DOBBRSCHEREOMBAN O LEE X 572 8, EELZ R T 2 A ZHEIETWD
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RERERFEDNRRISE Bh#dz )1
Photoacclimation of the photosynthetic antenna system : J. Minagawa
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Screening for the mutants that have defects in chlorophyll metabolism : R.Tanaka,A.Tanaka
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NTT7 4 —ICRDEaFGEIEL LT, TRNET, B ReX i AF A ae 7 0L, =181
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Ted, EBIZ, Tuv—bLMEINLIRERR I nn T  VEERT AEREKERE L, £, ERELO
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Studies on nitrate-accumulating sulfur oxidizers inhabiting freshwater : H. Kojima and M. Fukui
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TV DKL, RIS FICR O TV D, ABREN OPAKIA THI72 15 /L S T iilig A 4
EAEM IR LA 12DV T 16S rRNA AR F OIS AP E L, £ ORI RNE &2 B 5 Lz, Of
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WO T U TIERRDINCAERT DREBLME & B L TWD ZERHALNE R T,
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Genome analysis of unculturable bacteria — Amplification of genomic DNA of a single cell-: Y. Kasahara
BREE T OAMEE DK 99% T HHE « BN TE RWEHERMEME Th 5, £ 2T, HERER VMR O R MEORE

BMam DIz, ME 1M HOWTOS  MEHTZ BHE LT, MEOMES /) LR GIE OB 21772
S TS, HAIZHES 7 LHIETEIC 929 R AT —EHNWTWD, #iflafht s & DNA Giilash
iE) ¥ X ORIIN S & DNA (HIfaNIEE) @ 2 507 7'a—F b #iEEEZ R A TN D,

HERARY I LR RO ERZBA Bz AR
Functional analysis on pellicle formation in Bacillus subtilis : Y. Kasahara
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TEDFRRIA oM E 2 R 27202, 7 a7 4 — LMRNT & BRI 2 PO T 572, 2k,
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Mechanism of diapause induction in insects : K. Shimada
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AXLY (FR/RAFTELY) MEOHBLEEE By Arfi W
Characterization of white colored waxy strands of woolly ash aphid, Prociphilus oriens Mordvilko : C.
Katagiri

aFx AV EXIEND N R 244U H L (Prociphilus oriens Mordvilko) (X7 % AT HiEOT 75 L
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Molecular mechanism of non-self recognition in insect defense system : M. Ochiai

EHBEENICRA LTCMES S Bl & OMIBBER Sy TIEML SN D 7 = / — VIR LEERRIBRIE T X 7
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BAETRIVEKICKZKIERAERETOTRERES /) BOREREDOHE Bz )M, 7
IRAMNE K RIISEE  Salvador Zepeda
Adsorption of antifreeze glycoproteins on ice/water interface : Y. Furukawa, S. Zepeda
ﬁ%%%??watK@%&yﬂﬁg®mﬁﬁ¢T *F%@Emﬁﬁiﬁ%ﬁoto:®%%%ﬁ
MEVCEAMSEE TR T D & KK A~D X X T E 1 O AE B O BIE N FIREIC /e o 72,
5’ //\7’%?753&% U 7o SRS S R 23 il S 4. Wog DRV R Z2 ke 3~ 2 Bk 728, W) TR
b, Z o X7 EOREWAE & ERREOMENIEH SN, 62, Rm~0% R IE5 T OWAE
BEbHEESH. DT LD %@ﬁ%#ki%%+mAk%méhtoit R ~D K X7 EORAEDZ
AT I 7 AT LEEET VORI, RElh TGS F OB EERTe A THDH Z &R
HESNTZ, £/, X0 EORE~DORAEIT, Tﬁmﬁ% ERFRNZ & BB BN o7z,
<Kk > 7 v v = 7 ERE

K/KRAIZHTDRTY TEHOEEMREDI-HDHFH L LT HIEMBEDORH Bh#ds ),
FIRANE AKERIAISE R Salvador Zepeda. tHEAFFEE  FHIELL

Development of new interferometer for the growth step behaviors on ice/water interface : Y. Furukawa, S.
Zepeda, Y. Uda
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KEKDHBITROZEIHD TH TN TH D7D, KAKFREHOREREEAT v 7OBERIIINE T L
NERTRETH -T2, BT ARKMEDO DI D 1/500 FLEE L7, KOKFIE D S O Z2F T
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BUENATREL 720 | HERHECHE AT v 7 Om S 70 EOEEIIHEN IO TRBEIZ/R > 7o, IKifabAK
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<FIHMzR> Ty -7 NEBRE

K/IKFERERETORREESR VN EDFOZREBEDFEN Bh#d AN, e R
FHIEGL, FIRSNE SRR R Salvador Zepeda

Conformation of antifreeze glycoprotein molecules under the adsorbed state at ice/water interface : Y.
Furukawa, Y. Uda, S. Zepeda

BTV ZLZEVEL D2 ARy MEANMM L7 — Y R0 50 EIC K0 L Ok E KD S
WA UARNEE 2 2 X7 D RS DT 24T o T2, T ORER., KE TV X LD R, F 730K kL
FUITBEE IR DAFAE L. £ OTUTE T IA A TERBNE & 2 /37 B o3 1O —FBA3 IKifwdl S FHA/EM LT,
a~U w7 AEEE & D, KT TOZDZ NI EO REEIE, T LI NV EFTNSHEDT
HDHDT, KOKFUE~DOWIE I > T EREZALDE Z 5 Z B TH LN oTe, 2D Z &I,
REHE S R B OFIERAE L, RuERRWAE L ERRNAED 2 BN FET 5 2 e shz, T/
bbH, BEEZ S > e RERAEDPEZ > T2,

< FI I HER > 53 Hr i

FHEEVN)ERATIOKBERFTHRT HKBERDEIL T+ FILLORTE Bh#dx  H )R
Morphdorm of ice crystals growing in the solution of antifreeze protein Type I :Y. Furukawa

RS 237 S A TMOKEEHE T TKAER D B AR EREZIT o 72, fdhOMERIEOMEIEE D
K - REERAAMEZ BRI, Rl ORERTE & BRI OB 2R T EAK TH 5T/ 7 4 ML AZ1E
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BEies LRREE 2 48 B WA & o L FFTE)

BED=RTHEEXRETILOEE Bh#dz )M, FIRANE AR FEE  Frederic Flin
New model for three-dimensional metamorphism of snow : Y. Furukawa, F. Flin
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BOREAL ENVIRONMENTAL SCIENCES RESEARCH SECTION

#% B : FACULTY MEMBERS

¥ ¥ : PROFESSORS
Rl EC - B - R (FKF) - N TOKABR | & HERIR b
FUKUDA, Masami/D. Sc./ Geocryology/ Siberian Permafrost and Global Warmin
FH OIEE - HRE L - BEARSE, v a vy a RSO SHET LAY B
TODA, Masanori J./ D. Sc./ Community Ecology; Systematics and Biogeography of Drosophilids

B = : ASSISTANT PROFESSORS
HBH EWE -l (B - VEeE—bReryr s, MAEDKIHGE
KUSHIDA, Keiji/ Ph.D./ Remote sensing; Radiative transfer in vegetation
REE & R -#L ) - BAERT. WLEY)T
OHDACHI, Satoshi D./D.Sc./animal ecology,mammalogy

R E : OUTLINE of RESEARCH

IR OWEEE] . B X OVEWIENC £ 723 5 ARBG AR AR T 5,
[UEZEh

e AL R Tk, RUEE B MO HE L 0 BB E SIS BT 5, SRS L — 7 Tl
EBEMIANY TAKARTEORELZFN T TETND, XY TIIREIZHMT 5V 2 BT THENRY O
DEDAL I AN S, FEROIRBEA~DREN BRI N D, FIZKAR IR ORI LR
LK BFIE L, & 2ITIFE SNTe A X2 U H AR O CREA~ & Tnb, Sitesir ¢
3% < ORFBEAEDOSMERGT TN T ARAREOEPIZGIZIER L TIFREEZZT L T\ D, ZAEHiEk
B~ BEZ &5, IGBP-NES 7y =/7 hEHEEEL T D,

In Arctic and Antarctic regions, climate change tends to occur more distinctively and sensitively
than other regions. In last 5 years, the group has engaged in an intensive field survey in eastern
Siberian Permafrost regions. There widely distributes tundra wetland in Siberia, where considerable
amounts of Methane emit into atmosphere as to cause future global warming. In Siberian Permafrost,
ground ice accumulated in large scale in Last Glacial Periods under recent tends of warming, ground
ice thaw so that stored Methane in ice releases to atmosphere. The group with many graduate
students focuses on the dynamic changes of Siberian Permafrost in specially related to Global Climate
Change with cooperating with IGBP-NES (Northern Eurasian Study).
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ZOHER BIZAERT 20D R DM G B DREHIC M2 o TELT 5 S F S E RBREMEE IC#IG LT
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MEFF SN TE 7, YIRS H TIE, SEISEREMPR T — NV TOEMDEIEMEZONT, ZTDORZ— L
ANZALEROENCTHZ L E2DI LTS, BITEIREIC, (DEMSHEEEZ AT LT E bk, (2)
MBS, R — PR BIR 72 2R AR A () ENVESE DRI B 2 A RERYBEIR] & JRR S A B[R]
DO % o IF L FRIRFIC, WRIEEE D EM SR X ORHEMIEIC S 2 2 B OFEICE) A TV D,

Organisms are living on earth, having adapted themselves to various environmental gradients
changing from the tropics to the poles, and under a complex network of various interactions among
them in each local community. Component species in regional biotas vary their abundances, distribution
ranges, ecological properties and/ or morphology, responding to temporal and spatial changes in various
environmental factors. These processes have been producing and maintain a tremendous biodiversity on
earth. We aim at revealing patterns and mechanisms for this biodiversity at various spatio-temporal
scales. The current researches focus on (1) evolutionary processes of the biodiversity creation, (2) various
interspecific interactions such as competition and prey-predator relationship, (3) contemporary, ecological
factors and historical, evolutionary factors affecting the organization of local communities, and (4) effects
of climate change on biodiversity and community structure.

IR iRRE & R : CURRENT RESEARCH PROGRAMS

IR TRAEHFROBE L HEKCRRILICEZ 55 E Bk fmEEC

Boreal Forest Disturbance in Siberia and Alaska and its Effect to Global Warming : M. Fukuda
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Remote sensing on environmental changes induced by boreal forest fire in east Siberia and Alaska : K. Kushida
B2 IRIROBMK KNS & D B 2R REE T A DI ORIl O 72012, Y 7 2 A THIZENT,

RV E— M v ZIC R D KKDEE OB A0 2 RS 2 FEZ R Uiz, 510, Mk nz
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TIEHMWKRDOFENRRENZ EEEZ R, 5T — XX D Mo LMK & DB S S RATS W HiEL Lz,
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Studies on the systematics of Drosophilidae : M. J. Toda, Y.-g. Hu
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Evolution of a speciation gene in Drosophila : M. J. Toda, K. Kawai
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International Biodiversity Observation Year (IBOY) in Western Pacific and Asia (DIWPA) : M. J. Toda, N.
Inari, H. Yorozuya
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Genetic structure of population in Sorex minutissimus @ S. D. Ohdachi, K. Kawai, I. Hanski, A.
Kawahara, B. Sheftel.
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Top-down effect on soil ecosystem, with a special reference to the effect of Sorex uguiculatus on soil
ecosystem : S. D. Ohdachi, T. Namba
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ZHRUCHRXIDBARIISICE T HEGHERASE B KEEEE. ARt
Genetic divergence between western and eastern Japan in Crocidura dsinezumi : S. D. Ohdachi, J. Moribe
RFBeEORR, FRESH (4 d BT KRB A 2T JERHE )
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TeY R 72 EICERIT IRV D0, REZOWTIAHDEE ThH o7, SHEEIT, KRR L THFDY
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Circulation
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Ichinsky

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.
Thus, the Pan-Okhotsk area is likely to act as a sensor to the global change. In order to capture
these changes and to elucidate their mechanisms, the most important task is to conduct long-term
monitoring and in-situ observations of environmental parameters (e.g. atmosphere, ocean, sea-ice,
vegetation, etc) that 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 addition, monitoring has been also supported by an unmanned
meteorological station in the northern Sakhalin, a tower to observe micro-meteorology in a forest, and
satellite and ship observations.

The center played a central role in the so-called “Amur-Okhotsk Project” that is a collaborative
research between Research Institute for Humanity and Nature and ILTS. As a part of this project
iron concentration was measured inside the Sea of Okhotsk during summer 2006 cruise. It has been
found that high concentration of iron was transported from the northwestern shelf region of the Sea of
Okhotsk to the Oyashio region via the intermediate water layer. The intermediate-layer iron was
found to surface along the Kuril Islands due to tidal mixing; it may support primary production of the
Oyashio region. Furthermore, in order to investigate iron-input processes to the western subarctic
Pacific by aerosol dust events, ice core samples were obtained from Mt. Ichinsky in the Kamchatka
Peninsula. Aerosol samples were also collected near the coast of the peninsula.

Another important task for the center is to integrate these observations and predict regional
impacts of the global change to the Pan-Okhotsk environment. Aiming this, we started developing a
climate model of the Pan-Okhotsk region, as well as a high-resolution OGCM of the Sea of Okhotsk.
Theoretical and data-analysis studies on the circulation in the Kuril Basin have also been carried out.

CURRENT RESEARCH PROGRAMS

Variability of the circulation in the Kuril Basin : H. Mitsudera, K. Uchimoto and N. Ebuchi
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Theoretical Study on the clockwise circulation in the Kuril Basin of the Sea of Okhotsk : H. Mitsudera and
T. Nakamura
10 Sv

Numerical studies on ice drift divergence under a low pressure system using a Lagrangian ice model : H.
Mitsudera

Smoothed Particle Hydrodynamics

Sea-ice climatology in the Okhotsk and Baltic Seas : K. Shirasawa, T. Kawamura, M. Ishikawa and T.
Takatsuka

CTD

Sea ice and hydrometeorological investigations on the Okhotsk Sea coast of Sakhalin : K. Shirasawa, Y.
Kodama, M. Ishikawa and T. Takatsuka
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A preliminary study to establish an environmental information acquisition system for the Okhotsk Sea area :
K. Shirasawa, M. Ishikawa and T. Takatsuka

Development of ocean surface iron observation system : J. Nishioka
17

HKO0701
15 20

(

Iron distribution and dynamics in the pan-Okhotsk area : J. Nishioka

Experimental study for aerosol iron solubility in seawater : J. Nishioka, A. Ooki

Pan-Okhotsk regional coupled model : T. Nakamura
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Small-scale eddies around the Kuril Islands generated by barotropic tidal flow : T. Nakamura, H.
Mitsudera

km 30km

Observation of water mass structure and diapycnal mixing in the central Okhotsk Sea : T. Nakamura, H.

Mitsudera

MRO06-04Legl XCTD XCP

Reconstruction of environmental changes in the North Pacific region by means of alpine ice core analyses :
S. Matoba, T. Shiraiwa

Terrestrial substances deposited on the Sea of Okhotsk : S. Matoba, T. Shiraiwa

2006 4

Behavior of chemical substances in snow cover : S. Matoba

2000
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HZRRWEIX, 6 H., T HICEWENE NN, HHHrE L T8 AllkbREL< ol
K T3 8D A AR B O R KAEN 2.5mm/day, Y0 B & EIX. 6 A5 10 A2/ TIEIE 0.2mm/day
72otz, HHEOHEBEIX., 6 A0S 10 AIZ)T TUIIE 1mm/day LA R 72572, fli#nis 6 O EIL, 6
HL@&10H$@MM%@wTk% YIE T RN TED bV, AREBEICKTT DM O EEITR
K% 50% T, BEDOHITMHALIZZER U LA STz, X7 "OHAREIX, 6 H D 9 Al T
WZHEAN L, 10 A7 D AWK T LT,

40
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400m2) ZxIRIC20 FMOEMEEREZITo 72, HH LT — X34 TERFRREEKROEAT —% T
BE(1990) KD ZHRIC L D, KRBT —HIIMROT A X 27 —4% (1980-1989) T, A TIEZ DR
BT —H A0 U THE Uiz, (RAEREE ORI S 13400m 200 B 2 s/ )Mt i T8 R #13.0.03kg/
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