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Figure 1 Comparison of Greenland ice core records with reconstructed multi-decadal
solar cycle and climatic oscillations. A) Solar cycle and ACLLua in Site-]. B) Warm season
AOQO indexreconstructedfromtree rings and concentration of LDA in Site-]J.C) Central
Greenland ice core oxygen isotope ratio ( @ 180), which is indicative of AMO index and
concentrations of calcium (Ca®") in GISP2. The solar cycle, warm season AO, ice core 8 180
and Ca®" records are smoothed by a 11 yr moving average.
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Figure 2. Upper figure shows changes in concentrations of isoprene and monoterepene
SOAs in Aurora Peak ice core since AD 1760. Bottom figure represents concentrations of
levoglucosan and dehydroabietic acid in Aurora Peak ice core since AD 1760.
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V. MABE
| #EmzmED |

JOINT RESRARCH DIVISION

#E8  FACULTY MEMBERS

# % : PROFESSORS
Hrp R PRS- REA A PR
TANAKA, Ayumi/D.Sc./Plant Physiology
KISEE—RR - BasfdAt - e B ok - B A Y AT A
OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
VTR W - i () - BRMLEWEL R0 E
WATANABE, Naoki/D.Sc./Astrochemistry; Atomic and Molecular Physics
g oc - (T5) - MRS L BafEr
SAZAKI, Gen/D.Eng./Crystal Growth; Optical Microscopy

#HE¥4Z : ASSOCIATE PROFESSORS
BA K- L () - BEEY R RIS
AOKI, Shigeru/Ph.D./Physical oceanography; Polar oceanography

TR ORER - i (B - UEWARESE L T A A
KASAHARA, Yasuhiro/D.Agr./Microbial Ecology; Genome Microbiology

i BF : LECTURER
Al P (MIRBREERLSS) - OKiTa
SUGIYAMA,Shin/Ph.D/Glaciology

By # : ASSISTANT PROFESSORS

5 -t () - JkE
IIZUKA, Yoshinori/D.Sc/Glaciology

ifZeIZ | OUTLINE of RESEARCH

HERFFEHEE S IE, 2008 4210 A 1 HICKRE SN2 MESHEAROEELE KL I3 2 =251 - LV ¥ —
ELTOREBERFEIRL O, [FarFal, [HEFENZE] RO [HME] Otz aiEmIcmes %,
[Tur7Ia]id, BEHED)—F—2 v 70b L2, 3ODOMETMEB LR F~— 7Bl ¥ —
DEMPLRTRICEVZTEINE, BAE, 6200707 I A50TbNTw5 (BFFR—y 7B (KB BE—HF).
KR T THRAT (B3R 518). 7 A buanAtod— (R E8)., BB - 372 (R B, EEHE
IRt (kW o). ERSmmAY: (FA E. 21 1H).

%7077 LIMRNET AT, LT ORPRIEFEORFETREKRE L THITOND, B F-—v 7B
T IATIE, 7774 770 — MIEBFFR—Y ZilEOKE - 55 - BAAMREOE &k L TiT-
T&720 5FThh ozl EOMEDT -y OEBERICL Y . T B#lEE TORFMA 2 EEHEER - B5E
MR OFEHEBHIHS 2k o 70 KK TN 7075 4 TlE, ANy 7RV A KREEoEBRILFEZEZ #
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WL, EREFEROEE & 2WEOBEOKALT OV IVHEKICETAREERE L72e TAMONAF 1
V=7ur g ATIE, FHEHTOMMFEEIIBIT 5 d EEN 2 REETH LR T TV 7 7 AKEHIZBT
LRBIETFOBEA N =X LD, b Y AV E B O R 05 7% 5 2 L 2 f) THEFEL 720 FHH R HER
R KD BT AR ERGBREE U CEELR KT T AY — 4 F v HERFEEEE AL EE ., BT
EDIFMIFIC L VML 720 T2 FERFLEOEFEFERICL), =270V VOREFTO L ATH S
H202 53 RO RO MTERE 2 W2 L7z, BsEII - A I 7 A70 75 ATE)V =744 M7y TH
HESM Y AT A W70 74 — AFFTIC LD MH O TERE R TOAFER T 2 85 FHRRE» 55
IIFIZ BT BIREA MLV AIREICHE L2287z 2 Bn 82 & MIEDSED & < URREE & OB #E (RT3 % B
M L7ze EGEIEFER ST T 7T 4 Tld, KEROEXRmIZ0 CULTFORETHAEE L., 2FEOEIE
REDSERR T 5o H24 FBE 11T, KGR O [FEA] PERUBABOER L FRLT 52 L FH/oI2 /B L7z,
F 7o, BOVEARR IS 2N, ERE Z SN TRBEN [ZEM] Tl d [#ZEH] ThsrZ L r
Oz EREBRAFE 7O 7S ATIE, B F2T 20000 25 0#R B FEE%2, ETH, 7L —
AV REFZEOMN B THME L7z BRI ZORFERENINLOTO 7T LEZFEEL, 95 10 BICHBSE
BT REEFED RS- S iz,

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 Naoki Watanabe, “Cryosphere
Eco-omics” by Y. Kasahara, “Cryosphere Non-equilibrium Science” G. Sazaki, and “International Antarctic
Institute Program” by S. Aoki and S. Sugiyama. This center is operated mainly by full-time faculty
members and is supported in every way by the three research sections and the Pan-Okhotsk Research

Center.

HREEE & R | CURRENT RESEARCH PROGRAMS
XEHE ORI L T, HESHLISROZ &,

RAF—VIVB7OT5 L4
FR—=V 7 BTEBROBFEREIRE TDFHEE
B KEBE—. WLiies EERt. B4E SERT
Ocean circulation and its seasonal variation in the Kuril Basin of the Okhotsk Sea: K. I. Ohshima, T. Na-
kanowatari, T. Takashima
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720 2008 4EDH X T T v b VK - Riser #dx & LT, IR FE L O — - WOKERARERE - 4 ) U A 081E
fFEo7u0— AT > TWd, INHOT—FOEREICLY) ., TEEETISETT DL o72
KIS & T, R E & EIEROFEH LB OFERI TR E ko/ze INHLOT—F Xy b6, TEEE
TiE, & - WO 3 7 2R OESUEER SR TR S L. N8 1 AR TR T L 228 5 4RI -
BIEO I TIZANED D L) FFFICHBN2FHAR % 35 2 L2VRKE SNz,

F7ZNONAFO -0 A

TEIVT 7 ZAKKREIZH T BKRETFD b > RIVIRE]

BesE  SJEAIER. Bh#c CPEEW. #d% FAR. B ESEE. 75—y REHEIE Yoiko L) 4,
RACKBB# AR

Tunneling diffusion of hydrogen atom on amorphous solid water: K. Kuwahata, T. Hama, A. Kouchi, N. Wata-
nabe, V. Pirronello, Y.Kimura
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BEERNEICEK BEFERILKRDDE
FECRBI#E #OVEE. ¥ PETW. RMEE KWL, Bk BNR. Bdx EEEE
Vacuume-ultraviolet photoirradiation on solid hydrogen peroxide: A. Yabushita, T. Hama, Y. Oba, A. Kouchi, N.
Watanabe
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Measurement of free energies for water cluster ions in a newly developed ion-selected drift tube: Y.Nakai,
H.Hidaka, T.M.Kojima, N.Watanabe
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How do quasi-liquid layers appear from ice crystal surface? : Gen Sazaki, Harutoshi Asakawa, Ken Nagashi-
ma, Shunichi Nakatsubo, Yoshinori Furukawa
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No surface melting: quasi-liquid layers are metastable phases: Harutoshi Asakawa, Gen Sazaki, Ken Na-
gashima, Shunichi Nakatsubo, Yoshinori Furukawa
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Effects of synthetic peptides on the melt growth of ice crystals: Dmitry A. Vorontsov, Gen Sazaki, Suong-Hyu
Hyon, Kazuaki Matsumura, Yoshinori Furukawa
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Functional analysis of soil-specific expressed genes using proteome analysis:Y.Kasahara
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<FIHMERL. RHEE> Tart—u@ERE (V=744 > b7y TREEGT Y AT 4)

KERATZHERT AT L
SELIRBZAVEAE7Z7AZA7ICE3BEOAKRI7Z7OVIVEKICEET 2R
B xS
Studies on past aerosol particles in polar ice cores by using a sublimation method.:Y.lizuka

Bt N — A5 0 a7 5 6#3: 30 HAEIC 72 2 A FEMEOMWER T 7 1 v Ivki % 2 T Tl L. X
IATEEE CTIORAM 2 5T L7z imBE & S8 TR O e AU B 2 i W s A S i, TmBE I C IR
F R LD, FEHI T T N ) T A BRI OV Y T ADKERO T T O VD ERGTH D LD h o
720 FREOBRZFILE LTARFKL 7,

AT z—=72 ANy 7 RNVAREEDORFEMIETILET £ 2 37 OAHEIEMEOTIR T 7 1 VLT DHLK
ST RGEL TV h BT SI3RZ LM MASALN, BONIHREEZEZL b,

<R, HEE> S0CHIRZE, EAMEFHEEEE = 4L ¥ — 588 X orEE

EEmBREITOT 5 A
M HAK. A IE, Bd% . #d% HR
International Antarctic Institute Program:S.Aoki, S.Sugiyama, M.Fukui, A.Tanaka
EREmAY 7075 ATEEORLEEE LT, 20080#%. 3 o0NEE»S % 510K - HRFED
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V¥ 2T a%xE L2, 2012 FFFEE, IER 146 HORFRESIN OO HZZ#EL. )5 10 AICHBRFIET
ZF# (Diploma of Antarctic Science) 2M%5- & N7z, T2, EBEBAKFED/S— N F—KTHDHLI AT K
Wb RKFBRAEZRE L, 7L— Xk, AL ZEIBLERER 2 S HFRIERICEMZ BT %2 &, W om
PR & O THE - MIERMEHEE L. S5, BIEEICET 2T MY —FiFEjE LT, A—7%— -4
ALV R A A7 =) LIRSy fEBEAEERE) OB MM L - Harizse L Wgeinic B 2 EH o<
A, =T 22N T4 —TORRERR EZFEHL T b,

46



K - DBEEIRERFT

WATER AND MATERIAL CYCLES DIVISION

&5  FACULTY MEMBERS
# #2 : PROFESSORS

WA AR - A - KRELSE S X VAR ER LA
KAWAMURA, Kimitaka/D.Sc./Atmospheric Chemistry and Organic Geochemistry

(M) KESBE—RB - Blopflit - 3 | ok - e A7 4

OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
AR = W N s S € E= ) B R 7/ b oS 13 E R I SRl MR a4

EBUCHI, Naoto/D.Sc/Physical oceanography; Remote sensing of the ocean surface
B e - B - R  ERE

FUJIYOSHI, Yasushi/D.Sc./Cloud Science

Wl g - B - SRR AR

WATANABE, Tsutomu/D.Sc./Boundary-Layer Meteorology

¢ ASSOCIATE PROFESSORS

PRNT RE - AT - MR B WK S Y AT A
FUKAMACHI, Yasushi/Ph.D./Physical Oceanography; Ice-Ocean Coupled System

() wA K- (B - MR B R

AOKI, Shigeru/Ph.D./Physical oceanography; Polar oceanography

B S - L (MERERERLY:) - ARHEk LY RS
SEKI, Osamu/Organic Geochemistry; Paleoclimatology

¢ ASSISTANT PROFESSORS

WA FIE - i (S - e s
MATSUMURA,Yoshimasa/Ph.D./Physical Oceanography
BH OEME - Bt GhERERBERES) - dokE
TOYOTA, Takenobu/D.Env.E.Sc./Sea ice science

N IEAT - At - AR

KAWASHIMA ,Masayuki/D.Sc./Meteorology

T OHE= - FAEEA - KRR LA

MIYAZAKI, Yuzo/D.Sc./Atmospheric Chemistry

il oL (B - BRUE RS T
SHIMOYAMA, Kou/Ph.D./Boundary-Layer Meteorology
A EZ - B - RIBUK S BRI

ISHII, Yoshiyuki/D.Sc/Basin Hydrology; Cold Region Hydrology
EA WOHE - ST - IR

SONE, Toshio/Ph.D./Geocryology

V. MEBE

47



V . MEHE

ifZeIZ | OUTLINE of RESEARCH

il

HWERFEE TOKRB L OWEOIFERITHIR Y A 7 AR L RBEREAICE s CTEELRERTH 5, BHMTIE. &
REEEIR A & LTy HIERRA, e, BERIOWHNY - (L2 & ik 4 2 2008 (A5, Em RS, #
BRALS, KU, TR, HRMEY) BEBE L TUToTWwWb, FELRMRSRIZ. KA. WE. Z, ik, 5.
KPR, 13, Afid, BXOHEREM CTH V), FELTH- 7 70 —F137 1 — )V NI, SHFEER, Lo, V) E—
Moo, BEXO, 7Y I ThbH,

FRICAREREER L2 T O L OREITF o NS, —D2id, MmO S 1,200km D7 — 7%~ L —
WSRO KOERETH S 2 & 2 ERBN2 SR E LD HIETH 5o MMEEKS MR O MR
JEIZIEAS > TV 2 & THFED RIGERERBI S N5 2 LS, HEROGMEE Jed 2 e RIGER & DB O FLE
WO EMEESE AL D, b)) =2k, Ky T I—L—FEHOTHEA LREREMT THHIO kL RT
BB W REFE TRk & Fk OB & AT 2 FEFHB SN2 LhB T oL, RFEFEEZHNLZ LT,
TR = 700 Tld 7 RO RO L EMAT E BIE 2 7R - B COROKIEN B X OO
—BOMEIIFE SN D,

FHET LHERE - HESERNE L CE. HARMEHIZHIPCC 45 5 WMt [ Bl i | 0O EHEFEE L LT
HARD2S ME—SIN L., FEAOUEFEICID A EDREITONS, MEEOREHIE H25 59 HIZARH
ENALETFETH 5,

Water and material cycles on the earth surface are essential components of earth system and climate
sciences. In this division we conduct the physical and chemical studies on the atmosphere, ocean and
land surfaces in the high latitudes from various standpoints such as meteorology, physical oceanography,
geochemistry, hydrology, glaciology and paleoclimatology. Main targets are atmosphere, ocean, clouds, sea-
ice, snow, glacier, soils, vegetations, and sediments. Our approaches include field observation, laboratory
experiment, chemical analysis, remote sensing and modeling.

The followings are the noteworthy investigations done in 2012. One is the discovery of a missing source
of Antarctic Bottom Water (AABW): the Cape Darnley Polynya located 1200km east of Syowa Station.
This discovery redraws the AABW map and will impact the global assessment of the ocean circulation and
climate model predictions. Another is the development of a new method to identify sea ice floes by X-band
Doppler radar under various weather conditions with high spatial resolution. The method will contribute to
short-term forecasting of sea ice conditions and navigation through ice-covered seas.

As the only Lead Author of Chapter 3 of the IPCC 5th Assessment Report (AR5) from Japan, Associated
Prof. Aoki has contributed to update the draft of [Observations: Oceanl. The final version of the AR5 is to be
released in September 2013.

ZRERE AR - CURRENT RESEARCH PROGRAMS

EBETr—74 > L—mHICE T 2iEKEEERBKDFREBEHRA
HEHGZ  ENTHE, #d% KEBE—ER. Bh# MW sIE. LR EACKE . FirsMmE N,
¥R HFAK
Mooring measurement of ice thickness and bottom water off Cape Darnley, Antarctica: Y. Fukamachi, K. I.
Ohshima, Y. Matsumura, D. Simizu, K. Ono, S. Aoki

M AERLORY) =% (Hkik) OhmTHUFICHKEENRS VA V Fikksy—Dr—7 v L—ilics
W, HARRBHISEBIPRIC & - T, pkOE S Z5HI 3 2 BB B0 2 5506 L. FiREONRE~RY) = VYNTIX
MOTELRDBH T2 G T A5 LB L7z, BONTHKEDT— 7 1%, s O EETHE T —
o RS ONZHKE LA —F L Tnb, T2, #ER TR O BFENSEVCEBIKEKOERIZHEST 5.
EWIKA IR T 285 (B 2IEFICEVEEKRD . WS TRl S b, HIZ, 2013 4F 2 A2,
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Z DFRRREI 2 HEBE S 5 720 IAREAROHREZ TV HAEDKERY T — 5 2HUSH TH %,

=742 =K Y TOSEKEEICLI2EBEBKERK
iz KE BB, dE8d%  RATEE. dE#d%  FAK
Antarctic Bottom Water production by intense sea-ice formation in the Cape Darnley Polynya: K. I. Ohshima, Y.
Fukamachi, S. Aoki

R T—FE VKL, BBEEAKIE, HFROE - KEIZHEA) 2K 30 - 40% % Hd T b, EEKD
A E LCiE, O Ty TV 7T —F 2 RO 3T S L Tw B A5, ARFZEIR A 4 DAL
WASHHAZE B T 1200km D7 — 75 L=l b L2 HLNI L2 =7 %L —FKR) =¥Iigo A
WER ) = VISR CHREE 2 OWKEERIT TH ) . TN L2 EFEKERPIKBARIZKROER L %2 > TWwb,
RERBNC L2 REARKD 7 Ty 7 ZORME) & WKEERIC XL BESIE2SORMED ) 25, &
TIAAGEBKD ) B D 6-13%FED T OUHTEN HEF D IAA TS LHEE L7z 4Ty EERABIZEL
TIE JRVEEM - R EWOKRDIATT R & SN TW7228, ZNE D57 < TH HKERNIEEIZHEITH
U AKIIMESN L Z EDRENT,

BKETOBKEEERVBRIETI Zv 7 A0 70—V vEST

iz KB B, HLWiRE SRz, WA miEbmE

Global mapping of sea ice production and heat/salt flux in the ice-covered seas: K. I. Ohshima, K. lwamoto,
H. Kashiwase

WIS HEE L, SR OMRAEREICHE ) BEEKERIC L - T, WEOBIE (BFE) BERCWEER e+ 5
WHRTH Y. KA EWFETRE L OB - WHLIEPITHON T BN TH S, KWL TIE, BE~Y A 7 Ok
$RHC & 0 BRI R R LIDKIE & AR D 70 ) X Ak W5 L. BURERHT A7) & & ClEiEIE Y 5 v 7
A KA e 2 JAR D B0 RAEEEIL. SO MRROBE T — % (AMSR-E) % V> CIumiiE 438 o Mgk 42 o &=
DYy T HRfToTe FloA K= 7 WIZBWTIX, SSM/T & Fv T, w83 20 4E WIS K Sk A i & 2L
TI9 I ADI Y T iTolze KTV 27 MZLATF—%+y bt http//wwwod lowtem.hokudai.ac.jp/
polar-seaflux/ IZ TR L TWb, KRy Er7id, 5F T bhroTnhh ol BHEKLPKZET VO
KIBTOBIE 7 7 v 7 A5MEE2 27—y MZbhoTWwab,

Fx JFBARR) ZXBICE T2 BKOESDFREBEHA

#EIZ  RITER, Bk KREE—EB, BLiEE aARMz. EKRE, SalrfMmE SR

Mooring measurement of ice thickness in a coastal polynya in the Chukchi Sea: Y. Fukamachi, K. I. Ohshi-
ma, D. Simizu, K. lwamoto, T. Takatsuka

ORI T 5K ) =Y OHRTiZ, 77 AHINIEEH O NN T =i EARY) =V THlKAEEI R
WMTHDHIEN, YRV —TOEHET -5 AV EKEEREDOY Y EV ZICLDRENTWDE, T
WTIE, TIANTRKRFELREZL o T BeAx ik - EOBGBMPERI N TS, ZOWIZBNT, 7
T AN RKRFEIFE T, 200048 HD 5D 34ERMIZIE-> T, BRER2ZZREL., HKOE X B X OERHEE,
WG, KR - O ORERGIF— 7 #ET 52 LI L2 SOF—F 00, iHEEHKOFHEIZIZ0H
WEERPEMRL TV EE5E603H 52 L, LAFTLEKEDOA XY FPHELTWDL I LR EVPHLNIT G-
TWwh, 72, BIEDFMROMRARZREZHELTBY., BRIIT—2 2 UGHTH %,

ElR7TU -7 NiERHREEEKIRISEET 5 1990 ERLUBEOEELER

#EHBE EAK, Bix KEE—M

Widespread freshening in seasonal ice zone off Adelie Land Coast, Antarctica, from the 1990s S. Aoki, K.I.
Ohshima

WHHEER S / ALHEE RFDMT - 72 #EEEI R WHP/CLIVAR 12 & A4 1) B AR ARl OFER2 5 Bk
T =T Y iR E OFEHWKISIZ B W T, EEEKEK, £EK, £ L TEMKD 1990 F£RH0 5 0Kkl
S 227 o 720 FFIZIKE KD RAKILIZ DWW TIE 2010 4ED A b KA O L EED K K ARG & DT % N
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L7 REMAVRIZ E NS0 RIEKZII LD ET ST ) LARIELDE K & LT, (R TIIREKE O MA
HELEEHERZLTWDEEZZ LN, GREENTREKRBEOT G 2ZETL2LEFH) ., BKLED
HER BUBAIEER DIEDFEE LR 5N Do (KFbed: MERERBER #1524} C.CBajish)

BIEET IVIC K B EBIEE KR O FE 28 5T

¥ BAFERIE. o KEE—RB

Numerical Modeling on the Antarctic Bottom Water Formation: Matsumrua Y. and K. |. Oshima

MOEBIT D720 DAEE TN O F AL N LFE & % 28007 — & O - Bl %175 72, BUEETIVEZEIC
BWTIIHE A 2 EIZHSE L T2 IEF I AWET TIVIZ 3IRTTr & 2 325 L, B2 il HUBARE T CRIMAE
EAEPERI DAL 720 F72KBRA I T 2 HBLERICEI D, ETIVISEALTWS LES AFXF — A0D%Y
PEEMGE L 720 MMATHI Y ¥a—% (BALERIZERT) ICET VAR L, KEBEFILRIC BT 287 + —
XUV AMEE T 2= TR T2 T A, 16384 2T METERE 100 U EICEL FTRIFRA T —Y ¥
THRIZINT D Z EDPMERTE 72,

BREEL —FICE3RBEROEA

Bz TLREAN. dEEdE AT, Bd% KREE—M. BdhE  S%M

Observation of the Soya Warm Current using HF radar: N. Ebuchi, Y. Fukamachi, K. I. Ohshima, T. Takat-
suka

SEAHEIRI I ERE L7z 3R B L ORI - HERICERE L7z 2 ROEIREE L — F I X o TEIM S - FRE i
VDT — 5 %A L, SFERROFEER) - fRRFELEZ 72, L — ¥ TRl S 72N 7 bV OKEEE % 5
U7 A ARRAFERGE BT T MR E T W E 4 E OB T — & L DI R IT V. FRAEDEERE 20
cm/s BETEI—HTAHILERL, 720 SO 9EMOEFERIZB VT, BFEIRE CELL T
N C & R ERE L 720 8L S N2 ORI O CERBEROIE 7T 7 7 A VOFEEE) L H O 222 Lz,
WE9EM T, ZIZFEMROFEHEEINE) RSN TV E05, FEHIZEORE SR HEITRENNIIARFELE) O fA1E
THZENHLNE RS T,

<FIHMERR, FESE>  FOKESEEEE S A 74 (EEL—F T AT 4)

FEER YA 7 OFHEEHC LK > THREISh 2B ELRANY MVT — 2 OB E S

Bz LHEA

Evaluation of marine surface vector winds observed by spaceborne scatterometers: N. Ebuchi
PN DR S AE MetOp-A 12 S /-~ A 7 aiikilil ASCAT B XU » FolEEll#r 2 Oceansat-2

RS N~ A 7 a P EELEE OSCAT (2 X - CEUll Szl LR 7 MV OREEERHTi 24T > 720 ASCAT @

T=a0k, AR, B E SINEDRE T A L X =T L 2 EATRENTZDY, A - IR OFEE A IR

BEBDPHEIET A EPIEF SN, $720 A ¥ FFEHDIZERE AL - BiifE L T 5 OSCAT 7 — % 14,

JAHE IR IR EmE EL I EAIRENTZD, T YV FREREB L OKREMHEERGAITRHLE L7274 Tl

CORMMGEAIITEAERONL VI EDIRENT, TN DOERIZ. FHEEICL 2T VT ZA%EIZ

HEHE N TW5,

HESAEEMES T — 2 OFEE

Bix LREAN. HEERE PR A

Evaluation of sea surface salinity observed by spaceborne microwave radiometer: N. Ebuchi, H. Abe

2011 4E 6 BICHTH FiF o/, B EgO CORKE LEESENER I v 2 a » Aquarius O T— % %%
ML, WS OBREEOFMEREORFE 2 AL 2 HAE Lz, BUE., B STV 5 0 EEm
TFT—=F%, T4, 70—+, F=FEMLETIVHI R DT LB L7, ZORER, K - FREEOEKIE -
RJRAIH TIE, HERELZ ENTE 5 AR TH 255, SO RAE Tl WIHE ORI R ORI D5
BT ThVDIZ, ZELWIELDEPRONEZEPHLNE o720 T2 HEBLEIZ X 2R iR
L Hoho 7z,
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BEHEESBRAT—22RAWEFR—Y 7 BRBOFBREH DT
ESCFANRAR| S IT-WN
Seasonal variations of sea surface heights in the eastern Okhotsk Sea: N. Ebuchi

1992 FELIBEICHUS S o~ A 7 0 S ER OB T — & 2T L. 40— 7R, 1 4F vV 7B
R O R IE T E Y OF LT - FELERFELHOPICT 2L L2 AT Y AEERRERON LT ¥
71 W R T S A S DI 35107 B i R EE AR, LR KON R — v 7 0l RS O E) & OXFIG IO
WTHRZz, 720 2011 FF AT - H BB RWEEBM O 7 — ¥ L O/ 2175 72,

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

MR DSHAG 2 B DO FRFE L AL 73 IR S & A KM & ] O BRI D W CIEHBE g £ 7OV Ic 36D S #
WA ER ENTWb0D, ZBFEUDL OMAENLEL SN Tz, R TIHKIRE COERT— 4.
O AWmB XNt A=y Z7HEEHICB LB T 2 AT 52 EIZE VIRLVRERED T — ¥ % S
L CIERDOIRAEMEE L 720 TR, 1) IEROBEFRET IV O/8T A= F |[ZIZBIESLELRE, 2) BEHE
JEAI20 X 107 m/s ZHIZ LT — L3 7 MO LB RN SR S N7z RBFgEid A & TRG: & oL FEfgE
Th b, <FHMZ. EESF>RRFERE, Zw VAL E &S IrEE

KIFIKICH T B —BKEEERS L CKET R EDOEHLY ICEET 3R

W% BHREAE

Study on wave-sea ice interaction in the marginal sea ice zone and its relation with the floe size distribution:
T. Toyota

IKIFIFNL W & WK O HAERDSEFE R TH Y . COMESEH Z# L THA 2 K& S ORGP S
N5 o IKBESARITEKIEO WK ORFE S ICAREN 282 RIZT 202 0EERLHO 2T L
PARBEOHWTH o REEIL 201249 ~ 11 HIZA — A b T ) THIZEARIC £ 2 HEMIE T OBRALIEIC S
MLUT, KFHTORTANF—DE=F) v 7B IOKESHAOBNZIT- 72, dHFEICLIAN) T 5 —
(2 & B KBS AT OBBNIETHEE D IZIZERBTE o770, HET—VEZHFHTAZ L ICL VBT %
BT AR ERR T HZ LIk o7,

BEBEKETIVTHVWS 2Kkl 40T —DKREE
¥ EHBUE
On the validity of sea ice rheology used in the numerical sea ice model: T.Toyota

Bk ETVTHWS LS Hibler D LA 0 Y —OFRMEE 4R — Y 7oKz R e L TRAEL 72, Z
DL F Y —I3EE O] TR 2 MRS 52K E LT R-o722 & Rl 2 8058 2 ofsH
EL7Z &, FIUSMIKIEE &2 MoK HHE LOKEORE E L7z IR S 5 A%, RS K & i A B %
SN DTHAH72D, FEHEKIK CTHEATREZR D047 BRGEDSLETH b, KL TIIEE 2L KD 721
KR - B - KBS AR BUBITK L — & — 5 53K D 72 Wi B i B & T kORI H; 12 & A 4%
HR L) BUED SN L 720 Z OREE 220 2 7 — )b 10km ~ 150km OFPHTHE B TH 5 = & DD 572,

EORE - KRAICEEY W%

BI% BEEEEE. BhE BT

Formation processes and mechanisms of clouds and cloud systems: Y. Fujiyoshi and M. Kawashima

SKIE Y 7T =T A4 ¥ =% H\72B8HNC L0, #iEE L O RI2B 10 5 KA E L FMEORE & 56 H
. BRELGE. RE A M) — 2 D& UL MaEs. IO EofEEZHO NI Lz, 720 £V VO
MZBFFIEIC OV TR, REEREOMEDS 4V v OEIFHEENIZS 2 2 ZBIZOWTH L2 Lz (HEk
BRIERFAIRZERE ILFAI, KB AKE). KERQFAMAEL —F—% JAMSTEC OWFZEEIHAL [ 5w ] 1I2#E#k L
TRIE D & B R T O OIRZE R 8 FINAR ORI Z B R D W TR 72,
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ErRRAETIHALERICETIHR
iz BEEE. B BT
Atmospheric phenomena caused by clouds and cloud systems: Y. Fujiyoshi and M. Kawashima

Foy 77— =L bFF—Y 7l EORKEEEED) TIVIALEZY ) TV AT AREL, R
WEASNTICHKEBRB L, SHECTHKOEZZ L O FELZHIE L. A8 —Y Z7RREICEET S
RS E O & R AR TE O BT 1258 4E 3 4 58RO & IZ DOV T S 2 L7z (MBRERBERF 2 Ze
W) o F7o. L — 0 LB T — & OfFMT & BAEFEERIC & RTS8 2 EEREICOW TR (M
ERERERLAIIZERE, BEEEM) . BT AT A A RO X =% —1C X 2 FO BB 21T\, FTOVE T HE & RS
MOESLZAT o 72 (WIRBRERAIIZER HILIE) o IEFNFRAET IV E W HEERIC L) . ST
MRAZAE D BT OMK & B I NDBEMGTOMEOWIHI ST A5 ) £ — 3 MREFEEIZOWTH S 2
L7zo <FIRMERE. HESE> Ny 79—V —4F, ETF T4 ARE A =% —

FREYIVICETZ2I7OVILEOKBHERRR. PHIVEACE, F B, a - HILRZIVOZEHEL
H AP RS IHE NFERIITFE R P. Hegde, #d% ATk
Seasonal variations of water-soluble organic carbon, dicarboxylic acids, ketoacids, and a-dicarbonyls in the
Central Himalayan aerosols: P. Hegde and K. Kawamura

ot~ IY (5 1958 m) CTERILS /-7 a v )Vidkha 541 L. KRIEHEE Y OB 2175 720 &
TORKZBLT, Y27 (C) MPEMEZRL. VHNVEKUE (CrCh) I2HDDLZFDEEIZILLTI0%., &
HTH50% TH o7z BEMOWEIL, ZHNZHRTHEEG W Ebrolze —T FEBRKRILKEDALFH
FRALCTHRT 2 7 & VlkIE, BEINCIZZAWO 7T/ ) F 75 L 2k EHGEEAEY OBRALAHEIT L T b 2
EMHO N E o T R TVYORGEEDIZ, 12 F- 52 P AFEOHEGE» O K@ R SN0 T
Hbo VHVKVEER EOWEEX, Wi &7 VT OFRELRTORE & IZIZFEETH - 72,

A - FERICSOVTERENAASZE Y FEABPOESPFE/ DIVEACER. BEERRR. EEA(F 0%
A% AR, R R AR WIESCRIEER AR E

Low molecular weight (C;-C;,) monocarboxylic acids, dissolved organic carbon and major inorganic ions in
alpine snow pit sequence from a high mountain site, central Japan: K. Kawamura, K. Matsumoto, E. Tachiba-
na

TN T ZADIN - EETFICTHERE 6m OE Y ) SR 2L 720 3B, 8 (C) . BEfR (Cy).
Tt Vg (C) H0E /) HNVRVERERE L 72 BEEE (range 876 ng g, av.35 ng g') T2 FEE (348
ng g', 28 ng g') WEMLRE/ ANVKUVEETHY ., 7T U (0652 ng g', 28 ng g') AV 2. EVE
FED A BRI RS 2 & LRl Tl S 7z, REAEMRIT, AEBRIE. BilikiE. NaCa, Mg & R\WIEDOHE %7K
LUBFEB LS A MEFRTH L Z EARB SNz, MILSNZE AR VBRI S P OBEAERY (270-1500
ng g*, 630 ng g*) ® 1-6% IZHYH$ 5,

HDLF ¥V HEETERLUETAZATHROINA 7 R L —H —DEEER
% WK, #EEOR BHAFET
Ice core records of biomass burning tracers (levoglucosan and dehydroabietic, vanillic and p-hydroxyben-
zonic acids) and total organic carbon for past 300 years in the Kamchatka Peninsula, Northeast Asia: K.
Kawamura, Y. Izawa, M. Mochida and T. Shiraiwa

HEFXIHEEDI L 23T AF—=TAAF vy v 7 (fEE, 3903 m) THRILAZ7A4 227 (153 m, £
300 4F) I, FEMRKSKE R ENA Y RIRBEC L o THEBSNAHEI P L —H— (LR )Vatr, e o
TEIF VW, N=V) VB p-b FOXF VLEREE) MLz, vva— ADBGRERM TH L L KT IV
YV OBREL. BN Y -2 2R LS, HAILEERORR S BWHBE R Lz, —F. $EBoY =0
PRI CTH AT Fu 7 ETF YEEIE 1900 FE SBAEII T CTHIMEM 2R L7z, T72. ZOEHKE
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FE (TOC) I ED2HELWIMEREZR L2 Db, ¥R T 742 EFFEEEAR O KA 20 HEASIZHM L Tw
HIERRBLIZe TARITHOERY ML —F—1d, FHRKERLQBELBOEITIIEI %Y -V ThHbH T
ENRS Loz, (HERBRSEREWIZERE, PHEMTE)

BB TENLABELIT7OVIVRORPIFIHIVECE., 7 8. D HIVKRZIVDOSH

Bz WA, BabwBE N2 B Y. BRI R AR E

Distributions of low molecular weight dicarboxylic acids, ketoacids and a-dicarbonyls in the marine aerosols
collected over the Arctic Ocean during late summer: K. Kawamura, K. Ono, E. Tachibana, B. Charriére and R.

Sempéré
WK 2B L 72 2009 48 8 HICdbiGEICHAT A~ v 7 v ¥ — i [ VWER — 7 + — MRS THOKAR T & > ¥
Y OWFZEHHEIZTAT L, W T OV EAET 4V — IR 72, =7 a VR o K iE A Y o

% GC, GC/MS THIT U720 ZOFEFR, DHIVKRUVBEIE T NERLTV I VRNV L) L EWVIRECHEET LS
EDRWHL P E ol — RIS, VA VBRPROEN LY INK YR THo2h, BORE L EICE Y2y
BN L NN BB R E T o Tze SO EIE, AP TY 2 VR - $kO$EI N % 2T TV BT
REMEARL CTWb, a2 LB, ZOREERZFAMAELIEIENT 22200, WHFTOY 2
I ONA RIS S N2, KWFSEIE 7 5~ A CNRS & 0Ll TH %,

TI7Uh - Y7 TERULAERKI7ZOVILRDT AIVECEE. 7 NHIVKR B, DAHIVEZIV, BEHER
D3FHARK
H AP RS YHE ANFERIIFZE R S. L. Mkoma,. #d% A 24k
Molecular composition of dicarboxylic acids, ketocarboxylic acids, a-dicarbonyls and fatty acids in atmo-
spheric aerosols from Tanzania, East Africa during wet and dry seasons: S. L. Mkoma and K. Kawamura
=T OIFFHIR T T O IVEE (PMys PM,) ZERILL . £ OHEEWHME % GC, GC/MS 12 T L
7oo DHNKVER, 7 MR A NVKZNVO KRG HMIEFTdH B PMys OBIGICHFIE LT, 2O LiE, &
NS DEBMPINA < ARBEF 7213 bF T 0 AL o TEBRLTWAZ EEZRIBLTWS, VB NVEY
W7 R SR C R TEICL DBV EARENT. T2 INSKETERD O £KE - KIE
PERFICEDLEEIT, BTNV EL holze SO LIE, IR KERES O T TY I NVR VB &
DIALFAER S L D #EITL T B e EZ b,

IR TO#MMEXIRICET D2 2 TBO °C IREDERIGEH
e C. M. Pavuluri,. #dx WA AR

Evidence for 13-carbon enrichment in oxalic acid via iron catalyzed photolysis in aqueous phase: Pavuluri, C.
M. and K. Kawamura

FArd, ERRTZ7TONVHOY 2B LIE LIS WERERZFEMEL (d°C) 2RTIE2RR LD
ZFOBHIENTIE G oz AR TIZ, ¥ 2 VRO IALFI 5 % SO AR T CHFM L 72/ 5, #H
bk # (Fe*, Fe*') /UV ATy 2 7By0@ L. 2o d°CHAMMT 22 AnwZ L7z, L, &
P L2 VRTIE Y 2a7RIITH SN W LD3bh o7 KRBENEROMERIE, KPP TRI28k-2 2w
MREER DAL T Aging BT 25D TH ), ERATED 2 UGEFEZF S 50O TOFEERFER = £
BfT2r5D0TH 5,

PAZRATHOEREY AL —H—ICLZ2BEDARIRENETT

RS B, #dx AR, Bi# MEAN. EBIR e FET
TARAATIZBEDORAER 2k LI2BENT 2T — A4 7T Th Do KR TIE I N TEESI DO TH -
72T A AT OEBRBEEITIS, B2 BE L AN TR EAT 52 T, T4 A7 OWRICH 727 R
RIEIDDLZLEHNET S, TIANDF—UTE—I TAAIATPOLRMENTZT A AT HOXKTEEHEY
ML= =M L7z TORER, AWM 585K 2 7 0 4R OBMNKIERAEWHIT 2 AT 7 0

N DR FAIA B W EEMED TR SNz WIEIIIA A7 0~ b 75 T HEGHTRNE Fv .
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BMARICH T 2EHERRZTI7OVILOREICET 2%

W% EWE=. % B#HI% PingQing Fu. BANH#BIE /NEFrB 0. #ix WA Ak

Origin of organic nitrogen aerosols in the forest atmosphere: Y. Miyazaki, P. Fu, K. Kawamura

KREALT O VI E B RABELECRAGECE BT 2 AREBEROKENCER L. SRR UIRFTEEK (L
Be) OF vV E—J@HNICBIT 270V NVIIOWT FEFZARYOIEL & 2 DiEiFIZE 2 BHllITZE 217 - 720
KEADHALF Yy - WAEGE DGR 2N EICEREBER VP EERORAN 40% & 5. TOHEOKEBTIERE
2umUTICHFELTCWAZ LR RN L. BFOSEZAERWORERLE LTIV T LY, a €4y OmILE
BOFGWBRKRENT EATREE NIz, —FH . RERIEELR SICHRT 2N FI2L CFE L. A5 0l
R OFEGPREVR E, BEFFHICL o TRECRLZLIEEZHLNIIL, IO DHRITHEMRARK
BT DEHROWHE - 77 v 7 AOIEMLERICEN L L HfF s NS,

AIIM - THIIYRKICH T 2 RERFEEREFHR(LEEY (BVOC) LHHI 7OV ILOERFER
B ERHE=L xR ARE
Simultaneous measurements of biogenic volatile organic compounds and organic aerosols in larch and red
pine forests: Y. Miyazaki, K. Kawamura

B L HEMMEAER2 ORI SNS BVOC & AT 7 OV VAEERANOZS, ERFIHEREZHS 2T HZ 8
rHWEL, BLIEZ T v 7 AW A4 MEIIBWT, BEEMAS—VTOBVOC 77 v 7 A - iRELAHELT
O IVIREORIBHEZITo720 a -EXAYORMT T v 7 X - BEL a - XA VHEROAEHRT 7 0 IVIREIC
ATy - TARY CAHELRERI R, EREIN 7 ay VERREZEEOHEERE LT, £ ¥%a
TIPOMBEINEA VT L P HROBILAESY DTGP RENZ L2 AT L7z, SHICHERTT TV IVER
®IZIEBVOC 77 v 7 A L _TEALH] (V. OH. NO;) 5% ENALFELOREDIKE W &R
ENTze RWFFRIEE I R ORRAEHIZ L OILFEETH %

#H - FMATIREICH T IR L3R TFER T O XDREHA

Y TBh#  Jinsang Jung. B wIEME=. ¥z AR

Different characteristics of new particle formation between urban and deciduous forest sites:

J. Jung,Y. Miyazaki, K. Kawamura

#RH (ANBEEIR) & /AR AREF) &) KA 70V IVORESEZ: 2 KRABREIZB W T, ki AR
DTOEADENEHLLIIT 2720, BEO2H0 GERHEL. FAIER) 12810 20 75 - REAESm OB
YRl g 2 ATV B S -9k AR R AR O R 2 I & 1T o 720 BT RS T S MR F O R IC
ARG GEX & ViR bKFE) OBRBEVPEELEEEZ R LT I EPHLNIIE o7z S 512, #BTHIK
PHEDOFF LT L P ELHRRK[OWAD, FHRRKUB T 2R A EROKE REFIEKRIZ 5 > Twb 2
&R HEERBIE SN,

AR (IC & B KRS HLERE DB

Bz VLT BhE Mg

Numerical simulation of the enhancement of atmospheric nocturnal cooling by micro-scale topographies: T.
Watanabe, K. Shimoyama

AR 72 # B SGRAN BT 2 511X, AKFEAR T — 238 km LT Ol 22 #IE RSB 5 L T 55608
Zuv, RFHEIZ, #EORE - JKRETINV TG SN2, 29 LIz X 2 KARGHRI RO E =
iz HEL 5RO —RTHL, 22Tk, BREGEEOHEBRKLET )V (WRF) 12X % Large-Eddy
Simulation 17\, [FEL.OMHORRE & SEAEL L 728N BT 2 KA DR MG HIMAE % T L 720 Z O R.
—Wpdh 7o) oRFGEHE (RIRETE22BE L7200 0) &, ZHOKFER T — VRE S, FHIERR 4 1K
DFHFOFESEIZL > TRR LD, ZTOEVIEI—DOOMIE/NT 25 (EHOMERREEBEROL) 12X > TR
—WIZRSINLZEDPHL P E Loz ZORRIIIEROARLOBNTS 505, 4%, WIZOBHEE G HE
BOANE—ELZRB LB ED, Lo BEICELE L2V, BREREERE. B
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PEEERRICH T IMBRERMADEEETT VAR
Bz WELH
Modeling of oxygen isotope dynamics in terrestrial ecosystems: T. Watanabe

FEEEO TV LERLETINVOLEDZD, FEILFEBARMNICB W CTEEINCHENE Sz, Rad CO2 ik
DOREMZE) (1 FHE) OBBEICOWTHRET Lz, SREEICBIT2EMEfLo/3 Yy — VidhFEH s hTn
ToS, BRI A B & FEIRKETT I X o R R EWDE LA EAD S > 720 ZORRKEE LT, ET VI
EEIND, FHREKAHOHRERESCTEFWRICED LT A5 )= a YHEARNEYTHLI ENEZ LN
720, SHRIEIINSDTIZOVTHREZHMD, ETIVOEAEELEZ ML, AL LS P (EER
ks AmrgerT) & OENZETH 5.

BHIEREICH T 2EREHEBEICRET 5%

Bi#e Tk, #Bdg EAH

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

PR EICBITAEMOEMEETFEMN» S &5 25 2 EIZHIR L T b AR4EEE TR Wi & o &8
AT EROBINY AT L2 ZOEFICHT AI2H720) . SIS 2 IR T 5 72O 1K FH BRI O )
b Lze & L TIREBRED ORI T — 8 ~NOEHT IV T) XL, X7 VRO T VT XL0
R ZIT 2 o 7oA. FHERH & X7 PVEREOR FIZHRY) L7z, 156 WK FPZEREG» S, ZafihfE
WZBWT 1 mBEEDEM AT — )V THIET 5B kSRR S 1z (BREERERe. ST - S )

AVIAT - ICEBAKRERBEETE -4V T AT LORE
Ph#e TiiZe. WEELRKE (Bt FRIERR. Bt E iR Sdfreic e RE—

Development of atmospheric-boundary-layer monitoring system with helicopter: K. Shimoyama, K. Shinbori, S.
Nakatsubo and S. Mori

Wt IS5 ET A RAER B ST BHE CBIT 272012, AN a7y —#FBEBOKRLEBM S AT 4O
AT, B ) Y7l ERL Tnb, TNET, AN 78 —FEAOIRBEREEIC X 0 % )G 234
CTW7zds, REFEDOWRICZ L o TRIFIZ T — & PUSFRDUH S Nz BT — % 2 A TER S -5
BE7O 774 NVT =%ty FEART AV AT — VBN RT =52y b EEL72HER T RT—5 2y
b CIMBEE LKA TR THICEAEPER ENTWEDIZH L, EHTIEBBA Y — VTEE L TWDL I e
WO E o7z AWFFRIEALIEE R EREREE R 2 e, AR —8d% & OLFEETH %,

WAZHRE# D RERRESHA H =X LDHER
Wi# Mg, #Bdx ELT
Topographic effects on nocturnal atmospheric cooling: K. Shimoyama, T. Watanabe

HHE O T EII T 2HIERNREDO XA = X 4%, SHIEOETETH 2 [IEZALOBUIE 2 & f#AT L
720 1TMUIBUT MK L INWTHOSIEZALE S EIE. N OwHIE 2 ISR L TWwWiz28, o2 b#Ets
ik AR A VIR D ) A ADRIEFICRKRECZT EPHBH L2, SN0 /) A X2BEET A0
X, Z2ffESE DB L CAMNINTA U AN EREZ Y0 BE L TIT ) LEMEDSH L0, TRz Ee I &
THEHMANOFH O LR % LA Z EDSRETH 5 L RE S N7z,

BREAELEL > TEL SRATHKOTKENHR
Wi# AEZ
Hydrological study of snowmelt flooding during a rain-on-snow event: Y. Ishii

PR E RIS E > CTHEULMFHAKDOEE A Z XA AT 5720, EHEICF EHas, BFRIZBWT
BEBEFEN OBUKFEER Z 1T 7% o 720 HHRIIEED 2 F5EWH 170cm Th o 7225, HUKE67% 50 ~ 90 4 THESH
ST B K SHIE O . FEUKE 170 ~ 120L 128 L 46 ~ 48L Ot im Th - 72 FkEm LI EDIEHT & 7>
7oA BT BRI E E N BEEFEKROE S 1L KB L ORMEONEZA D, S 6 ~ 78 & AfED 51/,
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INFET, BRHOMSE LTV RERERCIZ, FHE»5 ﬁ%éﬂtk#ﬁ“ﬂ% ICHFR SN T WK E2# LB
IHmt L, BEEH2SIMT 5K 9E U L2 S L-IFH kfé%k bILTW DD, L DR
IR SRS 2 2 EBHL DI o720 <FIHMEE. 2EESE > T BRI E B

1RV TDRRK - HFRICH T DRKERREE

¥ aHEZ

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

JST-JICA #EEEIARL A HAMTH DI IS L, FRA )~ 2 7 P2 BT B HERRBRKEZHT 5 7200H
TAREBFEICOVWTIHEL TS, 70y 7 C EMEEN S 100 F km OFEFVHEHNIZBEWT, £EB
LUBEBOM T AKRMEEL, TN &EAKAE OB ERART, 2OREE S &I, FRMXIZBITS [H
EJ@@FK%%%EELfﬂfjwﬂTkﬁﬁwﬁﬁ%ﬁ&%&aé’fﬁ%(%%U@ﬂFmﬁﬁ%%
W2 720 OIS T KGEEE 7T )V (MODFLOW) %S L 72, BUERTE OMER. 1) TR HRIE RN DS
A L 72 2009 SEOFIXOMEICIE, Tl RREOH T ARMAHER A S 2m RERKT L Twiz; 2)
AHTAR-TaV 7 PURTOHTRMIZ, EEBIOEBLEDICHAELIDE L, KIZ mw&tH£@¥i
OFRETL, BIEL ) ImBESRNS 0 3) EITICREIN TR Y4 () FEErER L2 E6. &
m#%&mnuW®ﬁHTqu9$tﬁ%@?@oﬁﬁéfé&%mﬂi@ﬁuﬁTW%w%#%ﬁéﬂ%\
HLEWHO NI 572,

¥ B James Ross B. Seymour BIZH T 23K - FEKAIRE
¥ SR
Glacial and periglacial environment in James Ross Island and Seymou Island, Antarctic Peninsula region: T.
Sone

MBI BT, DRI & 5 I EICICE T 5F7E % 6l T\ 5. Seymour B. James Ross
ECOBIHAN S, 2009 4F DU LA - #iiid R L& LEmICH 5. 2 D 7% James Ross & Rink #ids Tl
V)75 a IZEBWEBENERETIEI R R, £27 A4 AF vy TOYCRMERIZH L Z LAV L7z,
AKWFgeid. JAStrelin ifgE 8 (7 VX ¥ 7 Y EMIIZERT) . R RMEL GLils v 7 7w eE) . B X
O E1id GZiER) Lok TH %,

EEEHERRICE T 28EDERS

¥ SR

Solifluction movement in the Goreibitsu Pass, Fukushima Prefecture: T. Sone

@B EEEER (BEEK 1000m) I EZFEHEHITICH 555, LIRS 2R HWERBISE LS, SNET
@ﬁ%T\y(ii%®@m£%_ihﬂ§ﬁ®&ﬁiﬁﬁé ENHIH L 72, L LEBEIERAIZ O W T,
CNETOBMTIZMATE oz £2T, XY HAIOEEHRZ SN L KELZHEL T, #HIEKHOBED
BB 21T o720 ZORER. BOFHE OB X 12 T, #E - L TR LWL NITT D Z L2k,
ARuFFEIE. HBRMEGE GZIERY) ., ARzE L (BERY) . & FEriEt GLERY) Lok T
5
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THE FRONTIER ICE AND SNOW SCIENCE SECTION
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ifZeIZ | OUTLINE of RESEARCH

LR, FROKOEBNEA L b L2, TS0 b L IR - BEEOBHROERB X ORI E
TV, BKICHE T A LIRS A BT A 2 L 2 HIBL T 5o BRIV — 7 Cld, K - KIROEH)
O A F 37 A, TA AT OYEYLENFEE. FRKOMERE Y A -3 7 A, KERMPL R HONE L
WEALAR R, FHORERREICB ) A4 oWHEAE, IR E OB LA, e R I ES
LIKDENIRRE 72 &0 SR WZE2MThbTw 5,

2012 FEFEICHER SN RO FETREMIEIE, RO F— 25 0KEIT7H58E 30 HEICH2 5 EED
R E AN B L2 AN T Ty 2 A% B L2707 7 ANDPEONZZ L THDH, TORKE, mikk
HIZBWCTESTANT Ty 7 ADHRVEMLZZIZ020b 53, kY, Bk 2 LT, WIS AE L7725
ANDT Ty 7 AT EAE—ERE I Ebh ol Mk, WMEREDO 75 v 7 23K EBOMBEEES.
TRFRIE R - & SR D EMEF N e 71 v 7)) T OHFEEXRB L Tnb, ZOMRIIEAMBELE X =X L DFHE%
BLLOT, FEICEFHMEN ) V0 EDOEELRBEEIL. BEMSTEIZBI S H0 OEE % E R
EEZLNTWD OH & H, OIS % EBRICHEN O, TN0ETHR N AIVUB TR > TWwWb 2 & ZHERE
L2 e Thb, SNOLDMRDIL S TEHEMOMOIIEEIZ X 27 EIE. EasxEREICEHRINT
VR 2 2T T be Db X912, M. KIEEZE L oREZ 72 L 5T %,

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

The most significant research achievement in this section in 2012 is that the profile of sulphate fluxes
over the past 300,000 years from an Antarctic ice core has been obtained. This show that, whereas the
flux of sulphate-adhered dust has remained almost constant, that of sulphate salts correlates inversely
with temperature, suggesting a coupling between particulate sulphur and temperature. This filled us with
admiration and was highly evaluated. Another remarkable achievement is experimental verification on
the formation of H,O by a quantum tunneling reaction OH + H, on a low temperature interstellar grains.
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 2012.

ZRERRE AR - CURRENT RESEARCH PROGRAMS

BEERROTURICE T 5EBKEKDEE & WFNEEICHATIHME 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 treatment of coupled ice sheet/ice shelf dynamics in the ice sheet model SICOPOLIS (sicopolis.

greveweb.net) was refined. We participated in the international SeaRISE (“Sea-level Response to Ice Sheet
Evolution”) project, a multi-ice-sheet-model community effort in order to assess the contribution of both
the Antarctic and Greenland ice sheets to future sea level rise, thus providing input for the upcoming Fifth
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Assessment Report of the Intergovernmental Panel on Climate Change IPCC. Ongoing work on investigat-
ing the dynamics of the Shirase drainage basin (that connects Dome Fuji Station to the Liitzow-Holm Bay
region of Queen Maud Land, East Antarctica) with the full Stokes model Elmer/Ice (elmerice.elmerfem.org)
will be continued into FY 2013.

BEEFROTURICH T BREQKKHERYDELICEAT 2HE IaL—-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 improved the description of atmospheric water transport in the model MAIC-2 (maic2.greveweb.net)
such that a north-south gradient of the atmospheric water content is accounted for. The model was then
used to simulate the glaciation of Mars from 10 Ma ago until 10 Ma into the future. In agreement with es-
timated surface ages of the present-day polar ice deposits, the north polar deposits grow essentially mono-
tonically from 4 Ma ago until today and into the future, while the much older south polar deposits remain
sequestered in the ground. Episodic erosional events of the simulated north polar deposits agree, to first

order, with the observed internal stratigraphy.

H—E2TKADEBEHRIKAREND R §1%E

AR AZILE, BEdE MERERE. BEdE Him Sk

Role of ice dynamics in rapid retreat of calving glaciers: S. Sugiyama, D. Sakakibara, M. Minowa

BoK - BNy I 7OKIE S 2 X R N TEEBR OB 21TV, Tl — ¥ » 7K TOmE#HE & K
A MEL7e TOME, Xy T2 T 2IBIIBW TR E 2L REI~ Y e L. I —E Y ZIKD
DM B EMAED RIS X TWD DV L7z, TS E2 KT 2 3000 — ¥ » 7Kl & ZOH]
Iz B TEI 2 ATV SIIREIZAL, WKRES A EOT — % 2Bz, KBtgRiE. 7V X 7 st
ZeAT. AL RHIERBRIERL A B L OB & o e TH 5,

<P Rk, RESE > GPS KiE

WEEZ > JRTTKHAICE T 3K TREDEA

MR AZIE, dEBGR FOREK. Bed fREHRIE

Hot water drilling at Langhovde Glacier, East Antarctica: S. Sugiyama, S. Aoki, T. Fukuda
FMOKIRIR T OmRTKIT & HEOHEER ZHO 2T 4720, WEBICNET LT 2 7R 7 7KMIZB

WCBAEBI 2 FEhE L 72 KM RIGOMIK & DRI GPS, =3I A ¥ F 2 — 2, KEFFEZFHEL, TD—

ERIMERO RIS L7z F 2RI ICERIL L 72K 2 00T L. JE S 400m OWIK T, B2 63 (2 iy 7

T NPT AT ERHLNII Lz AWIEIL. BN HFZERT . b K ERBR R BB & OBk, (B)

VE— by Y —, EERATRAMIZEET & O TH B,

<P Rk, RiESE > GPS KiE

J)—=2F 2 NICh T 2KEKE LVKIE - KADEEZE
AERL O AZILE. BhE ML BEAE MEKRE. Bidr ARERR
Ice mass loss in the northwestern Greenland: S. Sugiyama, M. Sumito, D. Sakakibara, S. Matsuno

7)) =T Y FIZBIF KRB LUK - KiMOEEBD % 2t 270, B/E LR T — 5 Eir%
EhiL7z0 201247 HIZ 7 ) — 5 » FALTEED Qaanaaq KIEIC B W CRlfitE, WMEHEE, KEZHE L. K
FKET VAR FOM TSRS 2 EfEEOMIMEZHER L7z, FRMET— % % b L ITHEE L 72K E T VIC
Lo T, MEEE LKROGADHEE SNz S 512, HEBEBGROAEIZ X 2% 2 EENE %17\, 2007
EH S 2009 4E D12 Qaanaaq KIEDIKIEDER 09 m OFEETHA L TWBH I EZHLNI L7z, AifFEIE,
GRENE (IbMAUMBEAEBINIZESESE) 70y o7 bOFREE L CEBEINTBY . ESIBMBTZERT. B SRl
WhFear & OHFEWIETH 5. <PHEfiae, &S > GPSE®E, 71 AL —%
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ISS [F (TS| ICH T2 KiERERRDBIREZ DGHERAHEE DR

P MR e, Bdx ISR, % ERT. BiEe RIS

Development of Ice Crystal 2 apparatus for the self oscillatory growth of ice crystal at the International
Space Station: S. Nakatsubo, Y. Furukawa, G. Sazaki, K. Nagashima

ISST&12)H ] TERTA2FHERT —~ [HEAKESTOBEET 2K HEEE - BRSO
WS 2 7200 O FEEREEE [Tce Cell 2] OIKOFAEBEE DT OWR 2 FE L . —EHOERZIT> 72, T ORR.
LWETH B Ol r il 52 Lol L, EBREBEZTER I, 72, KEREBETIEL
JET VBT B & v, BT IOV TOME 21T 5 720 DGR, —DOBWOMATIZ L ). ANABIROK
AR T 2 2 00X —F VHOREREZEL2ICM., 2oEEE (01 u m DL EOKE) BT TE %
CEERGEH Lz, S LD REREORMEEORH I E LI S, 2013 £ 8 A b FEMT 5 FH %
BRD§ X COMEMOPET L7z,

KEEBELZBELE/ a2 NEFEDBEMBEORRE
W% RIEH). #d% (kWo, #d% s
Development of non-contact atomic force microscopy for ice crystal surface: K. Nagashima, G. Sazaki, Y.
Furukawa

EBESEF OO b & RO T B EMEE (BEE SPM9500) %/ » 2 ¥ % 7 MET-H I EEEHE &
o L CIRIRIFICRETE L 7z ARBEMEE BT EZ L TBD. SRETT VA INT A N, 73/
Weftdh, 7 Y237 BiE 7 B OO I L CEWY CRT - 0 F o REBIS SR TH B 2 & 2 iERR
L7zo SRISIREREREZEE LV EMAGDLE L 2 L TKEREROBIEZIT) TETH S,

EREFREICH T 2 KPFERRE OH+H, = H,O+H DEILFHR
FEBH RGHEL. Bd%  EEER. Bk AR

Isotope effect in the formation reaction OH+H, — H,O+H on a low temperature solid: Y. Oba, N. Wata-
nabe, A. Kouchi

BEMSTECHFET HKIE, IR EICHFET KIS TEARGFEE (D/H) TS E0EARR
70X ZZHEBRDPF /N TS, FAIZEMDTEIIBT A EELRKERKT G TH S OH+H, = H,0+H
DEAMAERRZ, OH & H, B L U2 b 0EKFEERMLK (OD. HD. D,) #HWTH~7. OH B LU OD »°
AKF# (Hy,e HD. D) 26 HETF 251 XK EA DIETF 2L XD LD 10 BREERFE X CH#EfT L 72,
KIERIZEM D TEICB T2 OD/OHIAPKOD/HEROLEE R T 775 —DOEDTHAHZ E2mBT b,
<HUHM R 2185 > WA IK ZE 00 PUS T 4 )V F =342 27 4

BEAREREFRIGICEDEEFRX FILT I ODEKFRE
FEEBI# RGHERL,. Batis Mk e T HE, BAEE (MEIIRRS) . 8% ETES. #d2 FNR
Deuterium fractionation of solid methylamine through atomic-surface reactions at low temperature: Y. Oba, T.
Chigai, Y. Osamura, N. Watanabe, A. Kouchi

KMEFRIMC LB X F VT 2~ (CHNH,) OFKFIREICET 2 FERD - BImIMIEE B v, Al
FEIBT2Z0HEAKREREELZZE L7, 10K L W) BRI TREAA TV T I VIFEAKRERF LG L, A
FuFE, 7IVHEEQICEARBERIN, —HTAF VT I Y OFEKREBEER D KEFET L 0 L TRERE
HADSHEAT L 720 EBRMIKRD 72 USHE X VT, BEHSTETORMBMKISIZEL 2 X F VT I »EARBEHREK
DIAEE R BT 2 & BRINZ EBSTEZOHKGTH S 10° E#I21E CHDNH, b %< o7z,
<K% %85 > BARIRIK 200 SOG4 )V F = 5347 2 2 7 A
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KDBE - EFREFERO-HOBEEESEEZBEE FIRMEE DR

iz HNR. AT EIHES. D HEE. BE RESM. B R Bl REMZ. %
Mg HrIEERSE. BANES ks

Development of Ultra-high vacuum low temperature transmission electron microscope for analyses of struc-
ture and electric states of ices : A. Kouchi, N. Watanabe, H. Hidaka, T. Hama, S. Nakatsubo, K. Fujita,

K. Sinbori, M. Ikeda

HEmEZzE (107 Pa) OFE®AIE T-HAMSEOFEE T, 10-200K ORE TRKOEEE L UKD - 1+ >~
FEOMWMPFP TR ZWFEFHEMBELTHE L T\ b KEVERT 27200 5 A E AR B/ IRG S O/F R
W T Ly BUOHWINER SN £, BRI ANF—BEART MVORIESTTRETH ). KOET
REEDIAT R TR D A RE R ETH 5o

<FIHMERE . FESE > BEEZEBEKEE - BISE MY AT A

BEEZRBEEFEDEREICE 3 Si111) KADEFHFEeHE

Ph# HEZ, B EIEE. o FNR

Atomic resolution observation of Si(111) by a low-temperature ultrahigh-vacuum atomic force microscope:

H. Hidaka, N. Watanabe, A. Kouchi

EEEZERIZBWT, Bt K ~ZmOmE#HIR CEARO R MBI D] 58 % F 1B B ORI 25| S e &
1T o720 EMRD KL WG T OWAET A MREMEZ FENCIRR 2 2O IE R F R L BT 2 LEDNH
%o IREMIZBU 2 EF ol s 2 EB T 5720, BRIRGE - 7 F LAN—0DEE - 71 2 F LN—D5RH
fLALBEEE DR R 24T o 720 100K (2@ H S 72 St (111) Ex V727 A MR ITo 72/ HR. S 7 X 7HE
EB L PZORMOWAEY OBEIZKI L. I OEEHMRIRFEIN TR F MBS TH 5 Z LAVRS N
725

<R, FESE > BEEZEBEIKIER - BIEE MY A T A

RERFEEREEMAREDBEANDEFE

A

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

ME RSB L OCENNOERERSE L OEE L 2D, Zu— 3V COE 7H 77 4 [EREREEEHE DI
HOBE] OFH|OL LI, HEWEI—T1 2= a ViEZ b O®EREL Y & — & LT [ERERF
g2t v % — (CPS) | DRSNS 72158 % 1T > 720 CPS Tld, 4 DKFEOHAZ Mz  ERER 2T I 2 =F 1 —
D 2 OBEWRIGEE 2 38 L. EWNAD» S O5eE ., BFRE. REFRENEVIRT 2. SEZHA
YR LBETAMORMEZ B LETFMARLER TSI L2 HIEL TV,

FIARERMABICH T 2HBREDEKR
I AT, FEE HBASHT. = ORHERSY) . RREs, BIREM T ORLTR). dE#dx
FH Fh 75

Evaporation of icy planetesimals due to planetesimal bow shocks :T. Yamamoto, K.K. Tanaka, H. Miura (To-
hoku U.), M. Nagasawa,T. Nakamoto (Titech), H. Tanaka

JEAAE R R MR 2 WLEE B 2 KR X ORIAICEEE (N avr) 205, 2 OBERIIME
ERARERBESELRESSHL L2 RM L. CNEEEMICHE L. TOMR, FIHEREOE SN E
B CKMEREPHE AR TR LGS 2L 2R L7z, ZOMBITEMAMEEICHMEATH S,

NWRFEREEEICH T I2ERIREE S X NOBSRNE

% AR A, RS, FIHRE . (FRELRREREENE L & — LR E) . AT (P KRR
Wittt > & — ke %)

Electromagnetic environment and dust dynamics in the vicinity of a minor body around a star: T. Yamamoto, H.
Senshu (Chitech), H. Kimura (CPS, Kobe U.), K. Wada(Chitech)
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TR S 2L B/NEREFEERCRNKE T 7)Y A N 2B LoD, INRIKEEDOZEW OERE & F 0
R CIEE) T A S A PDIIEFEIZOWTHIZEL 220 dH b,

RHBFTT Y PREARORE
% WA A, PARRER (RITK)
Optics of the atmospheres of transit exoplanets: T. Yamamoto, T. Nakamoto (Titech)
N7 Yy FRNEEOKRR Y EONH BT LR LRI, GG EEE ZoBRSE 6 Fll SRR
*F¥E L7z, BHIOWTMEEIIOWTHRITL22H %,

L= AR—=Y 722 =T LOEE

MEHIE  BaZFAT. #o% TDRE N Bdx =500, BB TR

Management of the Amur-Okhotsk Consortium: T. Shiraiwa, N. Ebuchi, F. Mitsudera and J. Nishioka
SHWEREESOEMICL ). HHREE 4 - BEOWMEEIZL ST 4 — VNI BT 2 EEIEFEBH 7 L — X

BEML7Z, ZOME, 47 BETTREIZH)HEREFEE LT, 74— VIR B S RIS TOE

T OB SN 207 NV —ZXOFEIE, 115 R—J 0 HEE & L CHR X L7z (http//amur-

okhotsk.com/wp-content/uploads/2013/03/amurcruisereport2012.pdf)

BEINRZICH T 52PERIRERZEFL

MEHIE  BaZAT. dEEGR VAR, BB msEA

Material flow and watershed conservation in the Abashiri River basin: T. Shiraiwa, J. Nishioka and S. Matoba
e E HE OME TR BT, B 5 HHIFIH TIZBT 250380, Bk, BEWEOMI~OAM %

B . SRR e — REE A BT T 72O OFEEZ I L7z i MrE X, N33 5 558

WEMPARKE L, ENOERBILOELFERNE 2> T, —HT, MERTE 2SR T 2EHFSKT T v
JALREWZ EDHII L 720 WRIIREIZOW T, BEICERA AT — 7 Ry =B 2B L TB Y,
MBORFEZ NS OFEHEIZIMNZ T 2O O ITPRETH S Z EAHY L 72 RWFFEICIZERBER B

LR 2 FAEOBHENLEEND 2 405K L 720

<FIHMRE, HESFE> 70T 27 PERESZ ) - v—4, SHHZ ) — 2 v—24

BEh 3T HFIHIREICH 27 HBFOBEE T (IS5 2 52225

HEHIE HAFAT. EHET TRER,. B BN

Impact assessment of land-uses in watersheds on coastal “sea desertification”: T. Shiraiwa, J. Nishioka and S.
Matoba

eilEE R O E o BT 255 201 ORI - A 28T iRREORBETIREE & i)t o + HF)
FOBFRIZ O W T 2 320 L 720 BEBE X, KN, B X OGSO AR THET L TWwW b,
R2MNBLCABNNZB T, @EIZD72 0K ORI &SPk 2 8 L, b o 1+ HiF H
B L7 2A, BEBEHARTOREIIR 2 NTE?- 7205, IKEBKRICEDLDN L ARINIZB W TiRELE
BIIZZ B 720, ITREICD 726 SNLZEELRTIIAGNTE L otz TOMER, WO EZETLINS
ORI - BHSBE 726 SN ARG RIZBW TESGPRELRIKBIRINTVD ZEDHHL 720 R
MR XS R e B 2 SFOF H B HIR L 72,

<FIRHizg> 70y 27 NEBRZEZ ) — 2 )v—L4, SHHiZ ) — 2 v— 24

BXZBEE T - 2M(IC B (T 5Kk ETE
MBI BEFT. B EHEE. #E WImEA
Formation process of lake ice at two-layered brackish lake: T. Shiraiwa, T.Toyota and S. Matoba

Wk TR E L D OMEMIIB VT, LIRS N AHROER 7ot A2 M L7z, 1H. 2H. 3H®
A1, EROMENGKAT2S FTROGHITIZNIT T, GFF6 BHEFRE L., HIKE, WKORENZE.
WDV > 7)) v T hFER LTz 55 NWIKEMAKRDY > Tk, BEFE - KERMARL., REEEE ST %
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TITETH Do Tz, WIKIZOW TSI ERAT 2 F205E L. ok —BE 2 55 2 i O WK BB AR 122 W» T
BUHERTR O W) AN TS 20 ARWFFEICIE, B EERE 1 FO XA HIR L 720

BANTTVFA MOEEY I 2L —2 3> EBBEXRETK
MG HPRHM, MG (FELKR RERR) . BAeR (AR B E) . MR GEFFR. it
AR 1 4F)

Numerical Simulation of Dust Aggregates and Planetesimal Formation: Hidekazu Tanaka, Koji Wada, and
Satoshi Okuzumi, Akimasa Kataoka

JFIGEE A MO ML E BB I B W, FERMALT (5 A M) O 4 A& I3 ICEE 2B
Thhb, BFEICFHIEHETANT 7V 75A FofER EOME* BUERTEIC X D Rz ek~ OKERT
BIZLoT, 770574 MIEZEBREZFEODICHADL LT, HmEEMIC L 2 EMIZIFFICET LIS VW E
WHLMZEN Tz, S4EEIX, REY A X (10m-10km) IZEELZT 7)) 74 MIRTL2 T ABEREHD
BEHEDLEMMREIRDL72D, 77 )75 A 2 &IN5 BUERTE 2170 720 BEETE TIXIEME OB
OTTVTA MIEESTLENNS, 77U A NOEMEE L KDz TORER, ML IC2EBED 3
FIZHBTLEERATEZONLZEER L TREHWLZEIZED, 77 )74 P RIEDRE &1
EORBEONTHEZ b O EimT 5N TE %,

MREFERWIEOHEETE

#EIZ HPHRL FHEES (TR REER) . XHZES K ST . MR (AR, FEE#)
Numerical Simulation of disruption at planetesimal collisions: Hidekazu Tanaka, Koji Wada, Hidenori Gen-
da, Hiroshi Kobayashi

SPH(Smoothed Particle Hydrodynamics) {EDHARHHEIZ L - T, MEREHEROBIEZFHL 70 =7 |+
G L7 PERDOWIZETIE. SPHE FEA T Th SHBEORWEIR Z & L ICHEREMIEREIHE SN T
&7z T, FHESNAEHEREH IR V) ELH o720 —H, BEBERSL/DERERRICE W TL.
EIEHE, RIEEER EOINVHEHFICY L THEEO L WIEEE T VALEE SNTwb, RIFFETIR. S5O
EEA L S N EHER T VO Ba TR DL o RHE SPH iiAFHE © E2edE, RIEEE, H2E1T7 X2 —%
ARV ST A —=F 123 L TCREORERTE 2TV, LE L SN TV AHIEE T VOMELY BHif 3. 44FEIE. T
Y 7 KHBET R 1T\, TEROHKERTE T O N MEXEMIER X, K4 OBEBERIE/{RICIE~<TI0
BRRKRETELRELZHL WA L2 NI L2,

BiEBiEICH T 3HEREROR FENEEHE

WEHE  HPHN, EEEE HT4H T, Juerg Diemand (F2—1 v b K% (A4 A) #I%). Raymond
Angélil (F=2—1) v b Ry HEWZER) RF 5 ORACKEL Bh#0 B G725 3660 i 7e B
Molecular Dynamics Simulation of Homogeneous Nucleation at Vaper Condensation: Hidekazu Tanaka,
Kyoko K. Tanaka, Juerg Diemand, Raymond Angélil,Yuki Kimura, Akio Kawano

LA O OEHR BRI BT B AT TR O % 55 F B I FEITRZ1T) S E THL 2T 5, SFEEIE A
AAF 2= v L RFEOWTEE &L OIFAMFEIZ L > T, 1080 EHTF DL F— F- T3 —» REHMHEEOKH
BEETHEBE A 1T o720 THIC LD, RO A ORI T R T CIEF IR KR O Bz % JA v
MEFIRTHR L7z, ST E D, TERTIIEHCTH - 72FERE & RSB A ABERE % 45 T8 155
BT, PORENEREIZITE UHEREREZEL 2 LRI Lz OB TR TICBIT 55058 R0k
DBEBET VO EDETIVE S RGBT, 7T T WEEPLELR 2 EAVREI NI,
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ifZeIZ | OUTLINE of RESEARCH

LM O HIE, EEEICBI L4 EREE OMBEER. AWEENS X OBREHEICEE 2 B S 210y
HZETHA, EWMIECEILOR, SRaEWEEAN L, TN 0OEYIIEGE L GOS0
TTEBL TS, BEIHMTIE. SNOOEYOREFEISHEBEZHONIZT 5720, e RRZEM A7 —v
TOEYDOL IR & E ORI, RIUCBIT 2 EY) - RERAAEIER. KRR T 2 SI2B 00 2 WA AR,
FEL BB ERL AR OREMEID L LR &, SR 7 Tu—F 2l ATV L, FFICREEIZ, Tt
DS NT2e ORERDOF U REEZHSTwb 7007 4 )b -7 2587 HEAROSEDS, KD TIHb 12
I, ZOREIE»RVE, HMBIEIFHFES I, WKL T 22 L2 LN L7 @ [dLHROFRER
WY TH 27 < AT, FEOBEEHS 726 T HBREOFHZLCLFTOREF I Lo TED L) B A T
LARSZITTWAED, T2, EDOL) GEBUADNZALATFNLLEZRML TWED, LW 73 o
HEIZBIT 2 EFEIEIZOWTHL NI Lz, @OFGEIZBIT2WEIERBREO X ) REWLRHFEO-0,
YD T 7 N (ZNENOEYDFOBIEERET)) 7 V328 (EBOBY TR E N T L) O
I AT 2 AT\ B8 OB AL Sulfuricella denitrificans |2 B\ CIRBBRIERA D ¥ » X 7 BB Y —
YL NII LTz ORHOBARBEIZIBWTH LR EAT 2 BYMEHEORY B AL V2T 74 =
T4 =7 LTHAL, BHESLTHEEICENHBOEIHNR ¥ —OFBIIKI Lz, ©1—F 2 7B
ET I ANV ) IFE L DT HFE T -2—a > hHY A X3 - 27T Ly 7 AOMNRRKZ
S22 LT A 2 5 ILRICOWTOHEEEIT o720 — . EGEOEY MM EAERIZE T 50
FEEATFML . II 22T 4 ~NOEBIZOI) FA 7 FIZEHREO T NHK A v b [ ZFEEo i 5 2 i |
TOUMRBAEN, YAAT 1 THRMLIHEREEDLIT- 72,

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 biodiversity 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.

fRERE AR - CURRENT RESEARCH PROGRAMS

K ERZX ML RICHT D7 v FHOEENIEE
B 24 A, Bz BEEE. B e

Physiological responses of Sasa senanensis to the changes in light and temperature stress.:

M. Hashiguchi, T. Hara, K. Ono

HEEBOMKRIZEBT S 27 A FH O ML AT 5 ABWINEDOFEHZLIZOWT EEARP S 726
WERBEOZALRLTEE IR TIZENAE B LTz ToER. BESML LRSS 726 T EBEEZ2 A ML
AWMLY RELTVWLI L, FERICISTHEINTWAEICZIZ a - 70T VfEEEAS, BEARDTEZE Lia
HIZE 5 SN, RRICRDZEEROMELINE L - h a7 VRS HOX b L AREIZEG L Tnb 2 LHT7RE
N7z, <PHMERMN., 25 >FEM  IRFER= 2 (KR FERE 3

BAROBOE R EBMBORE - EFEHRS EDOREEICOWVWTOIHMRE
AEHIZ FHBE
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
AWPFEILE W E RS AR - BTLEE) LoFEIETH S,
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BIAEEEICH &kt & v/ F N TAWMEMEREED 20 FH OFE T — & O 2177 5 720 RIEFEOENT Tl FEED
FEICIN o D EERERE DAY — 2 EWTHAE O MR EEDOZAL Ny — 3= L 2 WHBZH S22 L
72 720 BIENOBOKE/NY — ¥ LEEREREOMIMCLHAEN & OMICBEEZH LI, TOAMY%
ANZALERBE LIz, SNHOMERRET £ & o, EEEE Tree Physiology (24— 7> 7 7 2 A& LT
BERL

7007 1 JLb AREROHIEEELICRET 2R

Iz WA dERdE Hvse—. Bi#EC mARESR

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

RPN 2RI L CHEMEENCLE R AV F -2 MBI Lo TED T, Z7ua 74 vbidtz$Eo s
BEZERETH) ., 2OEKHIEIL. BEFEROERRLHRENDBEISIZB W TEELZEHZH> T, 7
T a7 1) b AEET (Chlorophyllide a oxygenase. CAO) O N K KX A Y %HIFEL, YO A XF A FI2E
AThE70074 Vb S EICEET S, €2 T, ZLOCAOBIZHEL, SHIHETHLIZEZ A,
NKFAAL LNZADDH T RAAL VI DPNDEZENHoTze TNHDHFT RAL VP, ZFhEhrun 74
Vb R R I b > TW A Z EFH LI L2,

<P, RESES M. DNA ¥ — 27 24—

7087 1 IVRBEROEL
W S, ik HEEk
Evolution of chlorophyll metabolism: H. Ito, A. Tanaka

T UEBEO— RN XY BE LAY OBERRAEAE L, TRIEAIC X ) MR T H A S & O IERANS
FEL72e SYyEO/TO T4 VERRICBITAY YoV 0u 7 4 54 ok, Y clirsoo
TANDGIRIENEDLEIN, Y vr0u7 454 NEIEZE L C3FH 2 8T E I N2 &5,
FIz 5 o7 e W EBRI DV REN, BEICBW X, SVyBEOY Y Vv 7unu 7 1 54 FEiclEdk
EHBEl e v ana T 4 4 RETEEPIEL TWDE 2 LRI N,
<FIH MR, RESE> 5. DNA ¥ — 7 v —

EELRIED Light-harvesting-like protein, LIL3 & £ U LIL8 DHEREREIT

AT Hrboe—. #d% W, B SHRIESR. Bl hngk b1

Functional analysis of two light-harvesting-like proteins, LIL3 and LIL8, in higher plants:

R. Tanaka, A. Tanaka, A. Takabayashi

HEM ONA BN BT 5 EIH4EIZ BT, light-harvesting chlorophyll-binding protein & FHEIL 5 —#D & >3
VAN EELBEEZHSoTnD, SO0 F v BEeEOB L2250 7 3/ BEY€F—7 (LHC
EF—7) 2% 32 'E (Light-harvesting-like protein & XX 5) DBEEIEFRIHIET S 2 EDH S
NTWb, TNHDOY X7 BIIMIL PO THABICEEG T 2 EELEREL OO TE WAL FHEINT
E72W, INSDF T EIZETAHRIEIZ Lo AD TV —=TTIE, INEDF NI HEDH b,
—, LIL3 # » /37 & geranylgeraniyl-diphosphate 7* & phytol-diphosphate % & A B3 CTdh 5. gera-
nylgeranyl reductase (GGR) Y MHEEH L. HEKEZEER L TWL I 2 RWE L, ZOBEOSIEFSER
BERARZHN T L LT, LHCEF— 7137734 FlE~O7 71— LTHELTWwAZ &, F72, LIL3-
GGR OETTHEEKRDOERIZLETH L L& R,

S 5|2 H#o LIL protein TH A LIL8 ¥ ¥ 737 H DOFERERIZ DO\ CREM 2 AT 217 o 720 MRS IIEEIC X - T\
CDYRTEIEFT AL FRIZBET LI EVPHLNE Lol 72, COREEZEITT 572012, 20%
YN BRI T D BIZET AR BT L2 2 A, ZOPIZBW T, Btodb T, &I, %
EHOESET L, Fo Xidnsrzua 7 4 VEEPHERKL TWL I ERWPLENE R o7z, $72, LIL8 Y
ST, L LR 2 LT (350 kD) OBAREIZE L TV AT REEAVRIE S 7z, TILH O
EHS, LILRIIME 2O THRERICE G § 55 Y7 ETd R wh b E2 5N b, (EakhEb  SiEEk)
< FIHMERE FEE> DNAGHT T AT A A A= Y TNy AT 4, @m0, Bk ra~ s 7774 —,
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7007 « )L fEEE% chlorophyllase DHERERERT
W Hrboe—, 2% HWdk, dE IR HAIER]
Functional analysis of chlorophyllase: R. Tanaka, A. Tanaka, M. Ochiai

i#121% chlorophyll @ phytol HI$E % T3~ 2 5\ i 2 b DEEROHFENH SN TEB Y ZOBRIZE W,
rsua 74 VREIZEDL D LEEZONTE 2, Lo L. A4 AD Hortensteiner 5D 7 v — 7 OHFFEIZ & -
T Al ebimEoraa 7y 4 VREIICEED> TO LW ERWHLNIIRY, COFENA L AKO Y
a7 4 VREICEDAIREMEITRIZEIN TV, 22T, bivbiud, A b L AKEIZBIT 5 chlorophyllase
O BERL 7 aa 7 1 WVAHIZ BT A chlorophyllase D2 % -, A b L ABEIZBWT L, chlorophyl-
lase 1Z7 00 7 4 WREHCE Do T E 2SN L7z, 512, chlorophyllase A3HEY) O B 212
o TWDLERNFRZ 1572, (EdflEl #H558)
< MM, BES> DNAGH Y AT L, A A=Y VTN Y AT o, im0k, Sk o~ s 757 1 —

HAEIRAKHS (FHH. JIE™H) OMEVHERSEDORET
FEBE ARET-. ¥ DNEAW. #d% RS
Microbial community structure of a meromictic lake , Lake Harutori: K. Kubo, H. Kojima, M. Fukui

FE (DIRET) (ZEM LT L CRB LERPR S B WEHSIERNCTH %o KIERH 375 m fHicfbs:
WD DY K TIFFISEWIREOIALKEDE SNz, MOERRE, e, L7mE B & OHEFEY
DA HERE L 200 MR EZHO I T 5720, 5 FEWENFE (EHRREAER 7 IV ESKEE.
16S rRNA T O a—= 7, dinsitu N4 7)) FA ¥ = a k) 2Hniz, ZofEE, BT 549
BRI KELZHELTHELL T2 00, TOFEIEZEKEICL > TRLZLZENHL PR 572,

AR E & BhEMEYH DD BE
W% BN, BRI
Isolation of novel sulfur oxidizer and relevant bacteria: H. Kojima, M. Fukui

WRAKINB DR & THERFRITCHE 2 RO M SR B E OB BRI 2 37212 1 bR BE L 720 £ 72, Bl oiliE
VZHIR S 2 s BRI I O SRAFEE SR 6 L TEIE RIS 2 ¥R % 408 L 720 16S rRNA #E{nFHCYI & A P
HIREIE 2 AT L 72AE R, S 0 3FRITWVI NS BERIOME & IZBIMEICR 2 ). TR IS E T fE S L
TR SINLIREZDDTH AL Z LHTREI NI,

EBROEFBLEEREICH (T 2 EWELEOD FHE

eI AR

Molecular mechanism of non-self recognition in insect defense system : M. Ochiai
BHOBRBEICBWTBLIS 7V VB EHEIL., Y EREOBEROBY T BT 5 Ry AsEaE L
LCHBET Ao BEWMIUBER 5 2 505k 9 5 F XA VIIN KW EL, 111 EREOT I VE2LLRE, 20
RAAL Y RTTI4=2T 4= 7 L CEOMEEOEL RS0 IHBORINRs ¥ — 2% L1, &
DN Y — %AV RKBRERRIIECROFEBR LD S HWEAEOERENS (., THEHEIIZ )R T W L
PSP 5720 T2 CORBREAA L TREY A b A VEiBREEELHFO 7 v 2 4 REME L7z,

2RI ITBIFERHIRXXI-2—AL MAHVRXRXI - ATy 7 ADRKEEBETER
Satoshi D. Ohdachi, Kazunori Yoshizawa, llkka Hanski, Kuniko Kawai, Nikolai E. Dokuchaev, Boris I. Sheftel,
Alexei V. Abramov, Igor Moroldoev and Atsushi Kawahara
Phylogeny and genetic variation in the Sorex minutissimus-S. yukonicus complex from various region of the
Holarctic region.

2= T7IFHET T AN PT T GMTAHATFENT)AXIE2—ay bPHY A X3 (2FHILFH
e Bbnsd) OFMNRMEBENERZEZIPI L FYTOF b7 0l bBEETFERINEDEFHELZ. 0
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EE, FEMN )= TOERBEUHO RIS KNTE 2y 22— P HVIZOWTIEEHEEDOZ L —
FIZET 5. W7 L — FIZBEEN 2 SR D 2 BHTHE 7 L — Fid2 7 ) OB 2 B2 517z,
ZHUE. THE 2 L— NIk REKIMT TE LN CT—EME L. RELRICEIOMEL? S HREA L
7o EEZ bz, <FIHMiR. FESESGH (¥ 2287 5%E) - DNAY—7 »H—32

WRBEOEIEX 1NV L/ FoOEREESYVEDFRNEAE

Satoshi D. Ohdachi, Masaki Kita, Lazaro M. Echenique-Dias, Gerardo Begué-Quiala

A preliminary study of ecology and venom in an endangered and rare mammalian species, Solenodon uba-
nus.
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ETETe TNICE ) SBROBYWHOKESLD N AL X 2 AR ERROEROWIIED D370 23
T&7,

68



V. MEBE

MRIRA =Y 78RAME L 52—

PAN-OKHOTSK RESEARCH CENTER

#HE .

FACULTY MEMBERS

o

PROFESSORS

() Tk WA - (B - EEWEY Y E- bR Y v

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

) WS HEE - EEEREL - G

FUJIYOSHI, Yasushi/D.Sc./Cloud Science

=P OBR - B - Y EYY L RER R OBUEE TV
MITSUDERA, Humio/D.Sc./Physical Oceanography and Numerical Modeling of the Ocean Circulation

Gf) o BEE - Bt - R A RE

HARA, Toshihiko/D.Sc./Plant Ecology

() KISEE—RR - BlEAflit - e Es ok - RS Y AT A

HERIZ

()

a Bl

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

ASSOCIATE PROFESSORS

aRd R - 1 OKERLEE) - fLiEEEs

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

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

LECTURER
A e - L (SR - MEEMEE S KA - BEHEOREY a3 V-2 a v
NAKAMURA, Tomohiro/D.Sc./Physical Oceanography; Simulation of the Atmosphere and Ocean

: ASSISTANT PROFESSOR

Wim A - L (HgE) - Fokfbs:; HER b
MATOBA, Sumito/D.Sc./Glaciology; Chemistry of snow and ice; Geochemistry
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ifZRBIZ | OUTLINE of RESEARCH

By —id, ARx—y7ilrP.OETLIELI—T 72O EID I 21l (B4 k— 7 [E)
IR GBI RS RE AT 5 2 &, MBI T L EREREIO A 87 FERIEL S EHIT
HIERHME L, WA=V 7 ERBEUFEOEBRIMSGE 252 2 B L TR 1 6 4F125% 7 S L2 REF
R OMIER Th 5o BRA T — v 7 BT FERBEILDHEAR, TN 7TERIEOZE L.
K= 7 WEFEEWKIE O, HETEORELE L CHREUCHNAD Tnwb, TOL) REHZRZI AT =
ALEREAT 2720121, S F F 2RESM ORR. WE. Tk, A% oRfle=s) 7, BLUZE
B LOoOoHh M TORLGENITEZTH L, By —Tik, ZO—]RE L THEIEER - FOKOEB) - K5
OMNEEROFEFFBHZ T RE & A EWMmEL —F, Ny T I7—L =Dt k=Y 7#HRETOERR N L
2. InElilEx vt k=Y 7R EORBORBEEET=5") » 72 EDH T\ 5,

012 FEEIXEHIT, TNE TITDONBUEE OB 2D, +h—r 7l SILRTFHEC T ToHE%E
L7728 (8 TERBISMZ . EKICK 28R E VI T O APHE N L L) DOOH 5, KR5FEH
OFMAEEAED FRFICHAEL TBY. 74 A3 TIC X BEELEEIC Mkl L7z T2, 0¥ THRFEKREO R
KET— 7 2 EG&LWET— Yy MOy THERGEMZERT & LR L. 4R — v 7 THE ) ATILRTFE
A — )V OBIEIEERIZE T 5 B A D 72,

NSO — % s LA - RIKZE) Tl EIEER - AR 2 SO REZEH Tl 2179
CERBE Y —OEELRETH), TNEHIEL T2— 7 7 7RI SRR 0T TOBRAL R —
VIOBETNVEREL TWh, SEEIX., PREHMEY I 2L - a Y RICKFHESFEEET VI X A8
By Ial—arafioi,

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 2012, 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. Furthermore, ice core samples were analyzed to
reconstruct past environmental changes. Further, we have collaborated with Russian Far Eastern Region
Hydrometeorological Research Institute so as to analyze Russian oceanographic datasets to understand
thermohaline circulation characteristics in the North Pacific Ocean.

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. A high resolution
modeling of the North Pacific circulation was also conducted.
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A 7T7F—32&AWEAR—V9E N—=) 2 JBEXHOMRE
iz =Sk, WWRE RE®E. GER ARG
Analysis of historical data on the Sea of Okhotsk and the Bering Sea using Russia’ s Hydrographic Dataset:
Humio Mitsudera , Hiroki Uehara, Tomohiro Nakamura

03 7K SRR SR 2T — 7 2 T, FR— Y 7l N—) ¥ T BT B KR 5
BHEBRFZORBGMELIERT 5 & & b1, BFELE O 2. R 2 s & R (B 5 WIFEHEER) 120 L
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7Tk A= 7 OIS HE L KA ) SR EKIEEISEE Y S5 2. S50 h—y 7 ilEd
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<BAEERfE . FEESIRAAR— Y ZEHRLE Y AT A

FHR—=UVE - LXFEFICH T HHERIROBUERIF TR
iz =SSRk, W R PEERD. R PR, Box KREE—HD
Numerical study on thermohaline circulation in the Sea of Okhotsk: Humio Mitsudera, Takuya Nakanowatari,
Tomohiro Nakamura, Keiichiro Ohshima

F A=Y 7 WOBIENEERO 3ITHEE & 2 OEE % BUEE TV E VTR L 720 KAFENTEZ H v
TETNVEERENL7E A, Bl &S 2 HEOmBEL 2 HH L7z, S b2 & 2 KA RE ORAITnZ
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Theoretical studies of Soya Warm Current: Humio Mitsudera, Tomohiro Nakamura, Keisuke Uchimoto
TEABERE T OMIZH B A R — Y 7 HKROBICIZIZIZHEII o 72KiE - BE7a Y FEERLTBY ., F
HEEFROWEICHTIN L TWb, ZOMEIEE EICBIT 5, FHa k) WEERBoMHIc L > CHPETE 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 HIEREDRKDEF A=Y 7WIZEZTE, TN o TREOWE LML L TWwa 720, bl
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Studies on dynamics of Oyashio and Kuroshio: Humio Mitsudera

BE 0T BB AT, JCOPE2 T 77— & O 21T 5 720 I8 O FIG T L 72 S I O HF
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A mechanism of high biological production in the seasonal sea-ice area: J.Nishioka,, T.Toyota
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Iron biogeochemical cycles in the North Pacific: J.Nishioka
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Surface iron and nutrient geochemical distribution in the southern Okhotsk Sea and northern Japan sea
: J.Nishioka

IR = 7l O H RO EKREAK I BT % #R0 R 0RO R 2 A6 2 i, SREDE O AR 123
D DLIRIKDEEZ T IV Ee HW TR, 2OFEER, 6 HOBEHA K= 7 #pIlB W TIEREB XU
VEFEOBWKPMAE SN TB ) . BVIRE TES 2 MG L CTEEORH 2 RHE L TV B FEAR S N7z, HAM
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Modeling of oceanic material circulation and ecosystem around the Pan-Okhotsk region: T. Nakamura,
T.Nakanowatari, H. Mitsudera, J. Nishioka
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Instabilities in a stratified shear flow over bottom topography and resulting turbulent mixing: T. Nakamura,H.
Mitsudera
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Simulations of tidally-generated dipole vortices: T. Nakamura
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Interaction of eddies and internal waves: T. Nakamura
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AR PRSI, dEFECR THRIRE. Bdx =SFEk

Observations of temporal variability induced by tides in the Soya Strait: T. Nakamura, J. Nishioka, H.
Mitsudera
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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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Effects of snow impurities and glacial microbes on abrupt warming in theArctic: S. Matoba
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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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An observation study of physical property of snow and heat balance for the improvement of Snow
Metamorphism and Albedo processes (SMAP) model: S.Matoba, S Omiya.

IR FE 35 12 CTAZR I, i, /R, =7 0 )V 21T 5720 F 72, FEWimEi %~ & 2 m17
v, EEYHEB L OMEFRE S E CHUR L7z, S ORAEEREIZ123cm Q2 H 26 H) THHHEI > — X
¥ (18cm). Hi%x T —RA ¥ (80cm) LHRTEDo7z. FHIZ12 ATWAS 2 APHICPTCIaTEFITAE
BRI S N2 2 BN 7Z o 720 BfE. RSN FIZEEN L BEORFRE. ¥ A MEEOST SN
RITTITONTWa, 72, B [T =7 LOREBPOEZT VAN FEEHETIVOHREZIToTWbH, K
Wigeix. A Wiseat & OFEIETH 5. <FIRMERR. 285 >R BIEE Y. oA S e =

T AAICE T BEEROKRAMAELEDOZEE ST
bede #HEH 2. B WmEA
Spatial distribution of water stable isotopes in snow cover at Alaska: A Tsushima, S. Matoba
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Snow survey in Finland: S. Matoba, T.Omiya.
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