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MARINE AND ATMOSPHERIC SCIENCE RESEARCH SECTION

# &8 . FACULTY MEMBERS

#Z % : PROFESSORS
MR EA -t () - BRI E— bk
EBUCHI, Naoto/D.Sc./Physical oceanography; Remote sensing of the ocean surface
#rh IEME o BRI - MR ELY ) IR IR & K2R E)
WAKATSUCHI, Masaaki/D.Sc./Physical Oceanography; Ocean Cirenlation and Sea Ice Variability
WA BB - BYEL - ARMERIEY B L ORAIE
KAWAMURA, Kimitaka/D.Sc./Organic Geochemistry and Atmospheric Chemistry
B R - BEL - ERPE
FUJIYOSHI, Yasushi/D.Sc./Cloud Science

%45 : ASSOCIATE PROFESSORS
HA B e T (FY) - MR - RIBUEEEY
AOKI, Shigeru/Ph.D./ Physical oceanography * Polar oceanography
KE BB« B - WRREELY ) MK —MER A S AT A
OHSHIMA, Keiichiro/D.Sc./Physical Oceanography; Ice-Ocean Coupled System
iR ® - B (B - ApHERibY: ) RAARHERLY:
NAKATSUKA, Takeshi/Ph.D.(Science)/Biogeochemistry; Isotope Geochemistry

B F : ASSISTANT PROFESSORS
BH O BE - L GRS - ok — KA AR
TOYOTA, Takenobu/D.Env.E.Sc./Geophysics of sea ice
WAL 24T - BRI - SOKELY:
KAWAMURA, Toshiyuki/D. Sc./Glaciology; Sea-Ice Physics
VRN O - SPANTE L - MEEEEY: ) WK — RS A S AT A
FUKAMACHI, Yasushi/Ph.D./Physical Oceanography; Ice-Ocean Coupled System
FelH B2 - BEL (B - K&RALYB L oHiEk b
MOCHIDA, Michihiro/Ph.D./Atmospheric Chemistry and Geochemistry
JIE  IEAT - B - /R
KAWASHIMA, Masayuki/D.Sc./Meteorology

7eiZ . OUTLINE of RESEARCH
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The major purpose of this section is to clarify climatological and biogeochemical roles of high-
latitudinal seas, and related oceans,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.

HiZEaRE & iR | CURRENT RESEARCH PROGRAMS

HREEL —FI2L 2 REEROER B LWEAN BT RET R BhEEX KEE—BRR S5,
Bl R AIERE, B3R # #dx SR
Observation of the Soya Warm Current using HF radar: N. Ebuchi, Y. Fukamachi, K.I. Ohshima, K.
Shirasawa, M. Ishikawa, T. Takatsuka, M. Wakatsuchi

SRABEIRABIC BRIE L 72 3 R OBIMEEEL — 712 & » THM S N BB FOEL DT — 8 2B L S B RO
FERIEE T2, £ BRIS TER 7 P VOREE 2 - 5 72 D ICIER T A B 24TV, BEOER
R7220cm/STRETE (=& T 2 2 & 2R L 72, BRHISNZIRESORRYD 5, FRBHROTE 707 7 4
NWDZEZEE) 2 B 6 012 L 72 SRR IR RE TR E DB I FHEN — MR O KALE & FFF I L B2 ED 2 &
DIRENTZ, £2, O NTRIGHREOEB) L. FEEER T — 2 LRI T — 2 2 5 KD 12 E& T DK
MAZNDEE &b & —FK L 72,
<HIAMERY, RES> FOKEBE BRI 27 24 MEEL—F 2 AT L)

MZEREHEREOL—% Pi-SAR 2R\ FHR—Y7iB0EXEHR Fx WREN BEIR BB,
BT BRETER. BhF BHBUE. 21 COEMEE  AFam
Observation of sea ice in the Okhotsk Sea using the airborne synthetic aperture radar, Pi-SAR: N. Ebuchi,
K. Shirasawa, Y. Fukamachi, T. Toyota, N. Kimura

MOZATEGE N [HHGRENT e & OILFEIFIE & L C 28 A B 0 v — ' Pi-SARZ 724 R —
7 DMK BR 24T - 72, AWMEREA R —Y 7 W REE L A0 MK &2 Pi-SAR % v T £ 8% - Z1R%
TR 5 & & bic, BB ERENOTIKL — 5B L ORI — OB T — 2  RBRIC L 2KES L E
TR T — | i ic & 2 B8 T — 5 RN T — 5 7% £ F v T RSO MK ORE & B 5 2
L. SART = #HWOKERLKATER L KD/ 3T X — 5 e e 28 L 72,
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W 2T L (FELV—F AT L)

BEBBT -9 2R WA R~V I BREBROZHEH S L URELHOHE Bk TLHME N BT
JEEE  BGER
Study of seasonal and interannual variations of the circulation in the Sea of Okhotsk using remote
sensing data: N. Ebuchi, K. Baba

BEEH~A 7 v EEELETB L OUBEH OL0FEBIC b2 2RI T— & 2@ L. A h— 7 0 ERE 155
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IS FET 2 BAEEROTEHES) - BELFIC OV THEGERL 72,

ADEOS-II/SeaWinds ¥4 o DigEELET CERBlE hisiBE LR~ T b ILOBESHE Az LHEAN
Evaluation of marine surface vector winds observed by ADEOS-II/SeaWinds: N. Ebuchi

ADEOS-II# R - ##H X =<4 7 v iEEdERFSeaWindsic & - TEHI & L7z B~ 7 b vT— 2 DB
FEESMli A . BERR T A L OWIKRIC & > TIT - 72, JAERD RIS B W T, N4 T 2131TITE e, BEOR
HARZED 1 m/SFEE LIERIC L w—F RN/, BHDOMKOBERIZB W TH, REORIERZ20 BET
F—Eh R L7z, 72, IRICERS N4 7 o EBEFFAMSRIC & > TR S 11723 FJRGE (2 77
F—) & OFMEEE LTV, AMSRCER S N7z JAUEIC R iR Ems g £ 15 Z L 2 4ER L. AMSROH
BT NI ZANBBIZERRL 72,

2R - Bich7T—9 2y O - BAR #f LREA
Preparation of global marine wind vector/wind stress fields: N. Ebuchi

FREOEREER A > —Ic ko TERI S N ERE b &IC/ER S L7 2Bk BJASB & ORUE 1 DiFZ2fH]
BTFTF—2 %y F OMERE 24T, BET 2 EE- TG T—2 2y P OREEZHLPICT 52 L 2EA
72, T —F Xy P ERERT B S NEE L S — ORBEREB L TR BRI TEOE WD, £
NOT—% £  OREWE - BHRIEICHN BT 2R 72, B, WERBEROME) N & L TEREL G
TSI O TORE 24T - 1R, FEOT—F kv Mok > TREHOEE (curl) DEFKE
R h I EERLT, £72, HERS S 2 v — 2 2V KAMEERS A4k 4 KT{LEBRD R 7 — 2 2 i
L. HE 7 7 v 7 AFREED T LM % F7 TG T DIRERIC D W TRES L 72,

ARSI T2 EFBENITE M#EE HFAR K
BROKE(Baseline Research on Oceanography Krill and the Environment)-WEST: S. Aoki
BROKE-WESTZ. H#%30~805 - Fff62 LI O L K SO MG 2 T, GbeTH X7 I &
Bk LR ERER 2 BET 2BETH . BIE A — 2 F 5 TEETHbNLY, BAIZXCTDIZ & 57
7 VEPEREE SR & MK DR AR IR E O CEEk L 72, XCTDBHEIC L ) . 7 = T2 v A T ORIRAL
B0 M A BT A FEBERR 7 v > MMLE O R 2 1R, I RIS BT 2 LR EOILES L S
N7z (HBERBRERERIIZER - SLERE L 040) . BUS L 72K > 7 iz DnTid, BEFERTic B v RS
HrdAThbil s,

ZEiEKIENDKED T #SARD LHEET 5 FEDHTE BT BHBUE

Retrieval of ice thickness distribution from SAR in the seasonal ice zone: T. Toyota
KR IR DK ES AT 2 FE T — 2 2 LR T 2 FEZHFET 5 BT AR —Y Z7HEBERICB T

R [ 2 5 =0 12 & 2 KER UKD FKE M Y D557 & L2 Pi-SARIC L 54 7 vl (L-band) DTy

BE AR D2 AE DRI 24T - 72, KEIZ BREHE £ > ¥ — (EM) K18 M BEBERT 2 W CRHIl S 7z,

TRATOFETE, KE & FE MY 5A8 & BT BEUREIC XA WIS KRER WY H 5 2 L0 -7z, 2D &I

&0 EEREKIS O KESAT 2 A REI 0 v — 5 S HERI S 5 FTREEEDVRGE S 1172,

FHR—Y U BEHOEKOFEICET SR B BHEE
Properties of sea ice and overlying snow in the southern Sea of Okhotsk: T. Toyota

F ik —Y 7 WEEER DUEIK DEEEIC D W CRAEIR [ 2 5 =0 2 AW BRI L ) ik L TN Tw 5, #E
i3 B KR - T2t N2 7y P EHWFEZRZRET 5 2 212 £ D, 2003~20055F9 3 4R
B2 TRIEDWEK 2 T 28T 5 2 & HNTE 2, M HK EOTEE DR 2 RE VAT - 72, k2 T DfE
SR 1Ry B SBODSRTE T U 7 7 A VRN L AR, WOKEEBRRICE T 2RI L 20 Tk o 7

8



HA B

7z, MR EOEE DM ORER, L T HHFDEMY EFEENEIKIBEEE ORGP o b L7z,
<AHIHHEE, RES>ERERE 1, SRIBFERBELERE, LE MR IE 2R E

FHR—=Y OB TOBKEEZSHSIKRTERENDFRBRK~NEZ D180 b P#EdE KEBE R 2% &
TIEBE, FAHTRE P EERD
Sea ice production in the Okhotsk Sea and its relation to interannual variability of intermediate water in
the Okhotsk Sea and North Pacific: K. I. Ohshima, M. Wakatsuchi, and T. Nakanowatari
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3, AERPFET—FRECKIMES L, ZUIA R—Y 7HED A% b T IR FEFEEBOFBICE D A4, LK
FEAT—NTORE LYWEDTERZBE L T 5, T — ZIRIT ORISR, Z DS04E TH v —Y 7 Mg JEKHH-
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ﬁf%ﬁiﬁﬂii b, TELEFR—Y 7MDK - 72D 2 HEREER L T b BB LR E WANE, FEiZA

— 7D H 5 ) THRE (ALHEIRDOFEMR) TH D, Z 25 DERDT F V) WokAEERITHR - 72
DTIF EHERT 5,

BKRREAD K « BERESXT A B#ER KB B FAE R ZAERIE
Ice-ocean coupled system for ice melt season : K. I. Ohshima and S. Nihashi

Rt & 9 20 ZEEMEIKIB T, WoKBIE 3. BKE £ 0 RS IC A- 2EERHE OB L - T 13k
AELE NS, WKDOBEIIRA L) BKE (BFEEAE) 1252 b8k > THAThNLE ET S, B
WAL L 720K - WA S T VERB L 720 2O TNRIERE O R ETIICIFEE S 1. WK EREEC)
ERATEKIE(T) DB FIEMEIC 1ZBIfR 2 { B BRICTEET 2 2 & 9 & U(CT-relationship). ## % L <
BT 5, ZORREME > THEKEPER O L 7 BEHGRE (Kb)DEEZ KD B, L W I BT L WFERREL .,
R TKbOEZ Kb 72, BEZ RS & AR & DBRD 6. KED L HHERAE~A LB BEAENT
BEIND 7 v ADBEZEWD Pz ITREZ 72,

FR—=VIBIZETDBKOELAEECETIME  BFE% KB B—RR FM3eE A
Interannual variability of sea ice in the Sea of Okhotsk : K. I. Ohshima and S. Nihashi

FR—"Y 75T, MIKD RN FEE S 5 AT R OV R RIS Tl WK E AT D ih F 5 Hr 2 AL
v— )ik (10-117) D87 7 v 7 A THRE 5, € T, FEAD I K— 7 WK YK R O FAELLE)
BINTZDOKDET T 7 AL > THF D, ZDET T 7 2DT /=) —i. FITRIEIC L 2ELRE T 7
v I ADT /=) =& o T 726 E N5, F2 DUWKEEIL Z DRI &1 E sz & - Th H1RE
PeE B0, WOKDBABIIC & 2 £ TR ) M 203, AR — Y ZHICHRAL TL ALK FEREDHEKIEHHh A T s
5z EAURRE NI,

BKOMEE ERIBRICET 2ME —FCBKORRICRIETEENES— BF WHEIT
Study on sea ice characteristics and growth processes —Contribution of snow cover to sea ice growth—
: T. Kawamura

PR D BB HEKITZED SRR RICB JIZTHERENFELHEH SN T 5, 2O\ IS I KD
RAHIAA THIRzsnow icelz & 2 H D ETEORFEKDFHAEIC & - T & 114 superimposed icelz & %
YWD L, 2o DEEBE- IR EESOFL L FHMICHIET 2720, Yu<il, 74 > 7> FESHEBE
0 2P IR D ) 27 1 - RIVAE T FREL . B - 5 - LEBRENR IS 2 8IE L ¢
Z DFEMESHEEEDIENT 21T-> T\ b, £ DOFER, BIEE C LMK RICB LIZTEEDF S L KT
HEZEDPHLDPITE 572,
< Bk, FEHF > LERMRIVE B0 TEE
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BB > FiEEI 54— 2 EEBROFREBER B BRET FE BBIX R K #BdR EE
1FHE
Mooring measurement of the northward-flowing bottom current in the Indian Sector of the Antarctic: Y.
Fukamachi, S. Aoki, and M. Wakatsuchi

VAR, HFROWERED BIEIGIR DO BRENER CTH % B EE KO ERIRE LT, 7= v TV, v RIS T,
AV PRI I—DT T ) — 7> FihoigE (FE140—150) 25EH SN T 5, 2 DEEKAMEREEEIC
b b W TH 57TV 2 EE OFMAEE (FAE82—85E) 12 BT, 20034 2 A4 520054 1 Hizh
JT. A—2 7 ) T LR TRBER 2T, TR, KR, a0 RBIFESRS T — 5 552 DM T T
Lz, ZHOT—Fh b, WBEE FTHRES30cm/sIZEWIEFICER WL LIRS FET 5 2 L0 HL2IC T -
72,
MM, EES  WEFERBEN S 2T 4

BEROKBENC & 24 R—Y 0 BILBERFEICHIT2EKDE S DEAIFFE BF BRI R.BHEEX X
B BE—FL. BF BE O EE. AN EE. N K, BiFEgx aE B, Bk FEL IEE
Observational study 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

WOKDEE T, ZOEE &L IZRL ) HEBR TIRIERICEHIT 2 Z Lk wizd, 20T — 2 I133EH
B S LT B, 19994E 20 &5 20014 N AZRT | 4 ik —Y 7 WILHEE IR R0 B 53 THUS L 7285 BOKIERHS

& BMEIKDIE S DIRFB T — & ORI 24TV, 2 O BIT 2PN ZLE S (F70cm) 2580 T L %
27 o 72, E 72, BB FIS%ICHIET 22 L0 b, ZOWBICB WL, KEDEL D) GV
EDNHHT7T a2 L 5T, BESIWMT 52 L3 i,

ERFYTS5—HETOT 74 5—ICL5REBRORYPERSR  HF F R UBE KB B
—HB, % FHL IEBE
Long-term continuous measurement of the Soya Warm Current by an Acoustic Doppler Current Profiler:
Y. Fukamachi, K. I. Ohshima and M. Wakatsuchi

SRR BT, BARED A4 R —Y JHICHRAT 2 FZABRRI. EERESDNA L LT A R—Y 7
MR, % L CIRPERIC BT 2 KB EIcHE 2 LIZTEELBR TH 212 bBb 5§, WERSR). EH.
Tk EDRIEED & BERICE - Gl L 72 7T — 7 BRI IEF IC e, 2D k) B EZ#E 2
. AbHmE K E R ERS & JLF T 20044F 5 A 2 S EITEROBERICBEE Py 77 —RE T 7 74 7—
PRE L CTHEIZITW TUEDSRE 72 7 7 A VDT — 8 % 1 EEORINCE > TS 5 2 L ICHD Tl
L7z,

REXEFZET7OVIVROKEESHIVR B | 2000FEFOMEHER  Fdx AINCEFRSEER
PUEES
Aircraft campaign for the study of water-soluble dicarboxylic acids in the aerosols over coastal to inland
China during 2004 spring: K. Kawamura and T. Watanabe

20044EFRIC P ENS R (B¥E) 2 5 ke (B, BEEL ) ICR 5 PEKREE L2 TRZERKIC T T v VLR
B 2B 72, 3k%2GC, GC/MSIZ THMT L, KBS 2R BORESHEH LI LTz, BIFEDED
BUICIE, D 7)VRVEREEIZEE & & O ICBIMER 2R L& 2 kmPl B CTl3iEd L7225, BOBEI T,
Z DM ZUT EHE T T - 72, BRIT, 23T 27 A, BRI, BHRFE(OC) THIBLL 722 Z VR v ER
BEZ, XROBEHCHNTEEP 72300, BICHRTI/3BETHLZ b -7z, FELEZRIZET 2
HREBWOBREL S UVRESMIIETEHICL > TRE(RL LI b o7

FE - BEMICST2ERITOVIVERORE #d% AR AR. SEARSINIER  Gehui Wang
Molecular characteristics of urban organic aerosols from Nanjing: A case study of a mega-city in China:
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G. Wang and K. Kawamura

200445 L 20055F L DR TIC T T 2 VLl 2 8RB L . GC/MS#% Fivs T109 D g #s 7 HIE L 72,
FEBGEHEHTH ) 2D ) bANA A2 2A0BBRICERET 2V RN o P RIGAREZR L, )7
= DBGHAEFN (T FeTenFrigh &) BB Nz, ZORRIZ. A% &3 A 1~ 2 REEHDE
Bz 7oV IVOERIZKE CHFEL TWAERBEZEKRL TWb, n-Ty »i3C21-C250MEM 2R L, HERY
Al EACE IR DIREED b DEGHRE N E2RR L 72, —FH, &2 VH(C2) 2 FWsr & § 25 F DD
WWRZER(C2-C12) R VR VB L M S 7z, 26 D% 3B b RO IC & ) KEAH TR E
BL7zbnTh s,

FEIMEXREHICE TE2RKFROEIR BT 7 O/ L OMEBERT  #9%  WRARE AMEAEE R
Gehui Wang
Air pollution in China: Molecular composition of organic aerosols in 14 megacities: K. Kawamura and G.
Wang

FEDERETH T RRBERIERINTH ) . HRRXATT vV I)VR TR L 2 @RE (7> % &) 25K
ELHAMEL 5 T b, AHFFETIE, FEMEH CHRIL -7 a VY LRkt 250 L, BHRYWOE & &
B 50 o2I2 Lz, BRWOREIL. Fa%e-BEEZ CHRERIEEIC B v Cl0ugm 2 #8 2 e T
EE2RL72, 20 &) %fHld 2 TIZRCRS BAR TIRREF %\, 2N 5 IZPM2.52 7 a0 Y )VEED 2 —
7% =T oV IVEBKED T —12%ICHET 5, LB AMbaBEoRERIEOn-7 Vs > PAH,
BLU BB OBREEIC L > TERT L2V RNV aY o B AW E L TR Lz, ZUEZEICE
T 2EEL CCABEMER BRI & & L ICRRHNEL (BEREDEE) »ELERTH L, /2. Hic,
TV I ECRETHRESN. 7V — BRI E L TT I RFy 7RI L b ILTW 5 Z L9598
WX sz,

BAREIT O/ IVRIZE T DERERNA Fv—h—DORERFRAAIEL Bz AT AR SVE AR
H James Bendle
Stable carbon isotopic composition of n-alkanes in the marine aerosols from the western North Pacific and
Southern Ocean: K. Kawamura and J. Bendle

HZARD & i & COMSeMtiE CERRILL 727 v YLVt S 58 L 72 /v~ T vl v B L ORI E D
BEZAEL 72, ZORER, BBIEICITVWERE TR, B HEWRRD TV > 28 W IR E THET %
b ol o, ZFORERKEGC/irMSIc CRIRE L 728558, C3HlEn b DFEHH5 { 4 — 2 b
Z ) T (CARER 7 % \~) g ERIEHR D 5 DFHAZ DT W Z E Db - 720 AR T — 212 & 2 REWEIENT 2> 5
N6 DRERRIRA YIS BT S DTV ERATRIC L o ONFBIF - FEICEIZ L, FIC FREERIC L - C
P KEE E TR S 2D b 2 FNAE & D ICEBKBEORT % BT LRI CEREL 722 7RI
niz, ZOWGIE. BEREEERWDSAF v 7 WMtz mny @i cmikE b s Lk,

REBFEBRFETT OV IVHOESF P HIVRBORE RFRBAEL Box AT RE SE R
7t H  Haobo Wang
Stable carbon isotopic composition of water-soluble dicarboxylic acids in the remote marine aerosols from
the equatorial western North Pacific: K. Kawamura and H. Wang

HAD & B RE £ T RFH - B REE - e B ORI L 72 = 7 v VOV B Ic &S T2 LR >
BR. 7 b ANKRY R & EGCICCHE L. FREIC, ZDRERFRFEMARLZHEL 72, TN ToOREF T
2 VB RLEVCBELSRL. eu VB O TBSZ USRS T ANV R BRDBEEIZ T O T KkE-
22— =Y P A=A 7N TICEWBR TEWRELZ R L 72, ¥ 2VR Y ER & DEE REFRMR D
TATIRRERN LR E RS Z Ebo o 72, FRIC. & 2 VEBOZE RFEFNAR LT RE 7 & & D IREE TEW
eI 2 R CREWEA 2R L7z, Z ORERIZ, bR E ORER. KIEEEHRW I3 FAARICE %5 2
EERR L, 2 VR Y BRDZESE RIEFENAR AR EA P COIALFIIEE D b v —H— & LTz 2R %
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Za—=C—F Y FETARICE T HEE N F v RBBREDZE Bk AR, SAENEITE R
Haobo Wang
Organic aerosol composition in two New Zealand cities: Influence of fossil and biomass burning: K.
Kawamura and H. Wang

a2 —P—F> N2 ONEH TR S iz 7 v )VaEk 2 98T L. & DALF R DR HA0a Ik &
NA F 2 ZADBIENEGEZW LI Lz, =7 0 Y IVilkth oGl RER, BRI, KEEREDREZWE
FTrEEDIC, EEA A VESGEZHEL 2, ZTOMR, KFEOBRBICHELLZHATL7 74 A F—F T
FHRE BOEREOBEENA—7 7> FIZL bRNTELIBWI b oz, B, =7 vV LilEsr 5
BHERD 208 L. GC/MSIC & 2 BRI BT 24T - 7245 5R. A I~ 2RIk 2 58 7 7 4 Xk
F o —FDEDF > TN TEEEZRL72, I, Vo —2Z0RBEERI TH LV K7 )Vat i3k &
WIBEZ LOTHERWE L TREI N FOFEHIERLT 0 VILDERICKE (CHFSL WL LA LR
S olze —H. A—27 7> FTRIRL 227 a V)V Cid, FIbom ke LA O eI B 5 &
2% ) A FRALKER) PECIEETHRIBES N, BEOEWIREMBICE L (BT 52 E%bh o7,

AIRICHITHRT[TT OV I DL & RIEFF 4% oz WA AR SMEIARRSIATFEE  Shankar Aggar-
wal, BhF FFHEEE
Chemical composition and hygroscopic properties of aerosol particles in Sapporo: K. Kawamura, S.
Aggarwal and M. Mochida

FLIRE TR 72 =7 v VOLEREH I KA REES CTh &G FU A NR VB 7 P AVRV R, DT
Fe R A X B R BEL 7, BRI, a2 VEBRIECWRBETCRIBESN, vu v a8
i, SNLIRTT Y NWREDEY%. KEEEBMNI0%BIREZ 55 Z L b -7z, 2 7)VKR Y BRIT
—lc BRI ECEELS R L, ERICERL TWb Z Ebhr oz, =7 a Y ViRt 2 Mok ThiHi L. K
YRR 20 BEL 7275, 2 7 7 A ' — TR T % R BRI, OKERSSERERE ) (TRSFIE) 22> T A
DMAIZ & 0 #il%E L 7285 R%, BMIcRIRL 7227 v ‘/“/I/Eiﬁ*}ﬂ)ll)}‘dm&ﬁ%lé IEEDZ U ENTHITHE W
EERT 2 &2 bdr o 72, TS %I BT 2 MR EMREGE (1.2—1.6) 13 AR THRIELL 722 4 v
RUBBEIEWE XICKELL ) MHBICIEZEWIEDHEBEIGET L Z Ebr o B4 A LI
KEEFEDD =T 0V VORIREEICHES 2 2 &L k-T2,

BAREROBERMALICLZ2ERT ST E RA—CHBICEIT2RUEEEOME  BHEIX 1E K
Analyses of climate variability using tree-ring oxygen isotopic ratios in Eastern Asia Monsoon area: T.
Nakatsuka

BRI DERR AR iZ  SUEZEED, i Bk & RS O KBRIENER) I fE > TR T2 2 e b,
BT 2T >y A— v iz BT 2 8FEDOSTIEEEN DB D 72D FRALIE L 7 5, 2005F 1T HETY
o EEB L O ALHEE G T 6 N7 BB E FIC K& SO BIRF IR OB R FEAAR L 2 8- L. B
KEB & OHIEE DR ZeBZEB % 8 52010 L7z, HEITEEE - AREILEL Tl BokEA192048A0 R I/
fE %2R L. AbHEEALES T3, AR EE s AU IR B AL AR E) 70 & D10 —20F AN AE) I LS T & 72
ZEEDPHLD E L 5T,
<Kz, EEF>BREEYHBEREN S 2T &

HWIREEILICRTE - 270/ IVOERENCET 2R HIx BEEEE. BT O NNBIEAT
Role of clouds on the global warming: Y. Fujiyoshi and M. Kawashima

EZBRIEHT rEN) ERET, 74 5= AW TRIAE=2 ) v 7&47% . MRH EZRoT eV v
DIEEDFEHZAL, W L BEEN 2 L2 L7z, & b2 BAINILFTA DB E A7z NTEERZ,
MR - ENLERBEAT & L6 TIT V. KOZEE AR BB D CERRRY, BEwHYICRGEEL 72,
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BeRESRATLOBRASLUCREET Y >0 #HR BEREE BF O IBET
Observation and numerical modeling of various types of cloud systems: Y. Fujiyoshi and M. Kawashima
ZRITGE Y 7 T—=F4 5 —EHCEINIC L) KEEFRE L BEORE & FEEfE, 7Y 2 —L0EES
B & 200 L 72 (FOERERBERIAAFZERE (MR, BEEAR) . ZRTET AT 4 2 Fa 2 —%—ic L 28Hlic &
N, B, M. BT & ORBAKF O L REST.,  FHEEDBIRIC D THN 7 UERBERIER 78
Bl BERE) . KICFEICEM % 72 5 T L WRRELZ . AR F vy 77— — 2 — LB ZEED
RE N Y T TV = DT = % TN 24T\, HITEOREZ B 5202 L 72 (MERERBERIEATJERE, #r
HE—FR) ., 2 DELRMETE LB NFHET N ERACT, XFESMEHRLFCue o ToMEz ) 77—
ELTRET 2HMEEEDNER. HFRBIC OWTEET — 7 3 RILEMME T T )V E W TNz (HEk
BRBERET TR KT TBH) . SRR BIcRAE T 2Rk a2 T ORI DWW CERE T TV L 5 HESERIC
LWL LT, BFERSEEBATE [ RERR ETHA DX v o —BHllcSEmL., Fy 77— —
F—BUEICL DAY FACTOA=F 7BIZBT 5BKY 2T 20 HEURRE & B DZEH NIRE) & DRIk
LI LTz, BBNCXANY R Ry 77— —F— 2B L T, fvks EROBFZEDEFEN %KL 72,
<FIEMER. 2ESH > FOKBESERBERN S 2T 4, 3DFy 77 —54 57—
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CRYOSPHERE SCIENCE RESEARCH SECTION

% 8 :FACULTY MEMBERS

# % : PROFESSORS
A% WK - CHEL - BERYES: KK 2 TSR
HONDOH, Takeo/D.Eng./Solid State Physics; Ice Core Research
TV—x, FNV7 - BEEA - JKEOKIREN Y A SRS
GREVE, Ralf/Dr. rer. nat./Dynamics of Ice Sheets and Glaciers, Planetary Glaciology
JROBEE - B - R R
HARA, Toshihiko/D.Sc./Plant Ecology

Bh#%d% : ASSOCIATE PROFESSORS
FEE BEYE - L (RS - ARRARRET: | WA REY
SUMIDA,Akihiro/Ph.D./Forest Ecology; Plant Ecology
BRHR OHR T - BRI - Ok KR
NARUSE,Renji/D.Sc./Glaciology; Physics of Glaciers
A fERk - B - BKEASR AR
ISHIKAWA, Nobuyoshi/D.Sc./Glacio-Meteorology; Micro-Meteorology

k=

B : LECTURER
Al 18 - it (MERERIERME) - K
SUGIYAMA, Shin/Ph.D/Glaciology

By : ASSISTANT PROFESSORS
I - EA (0% - MOREEE: S KR 2 7 @A
HORI, Akira/D. Eng./Materials Science ; Ice Core Research
i B - (J) - Tk
IIZUKA, Yoshinori/D.Sc./Glaciology
NI WESE - A (B - REMAE B AR
ONO, Kiyomi/Ph.D./Plant Ecophysiology
MR B - AL - SRR
SONE, Toshio/Ph.D./Geocryology
FAF EHZ - BT - RBUKSCE: ) SEHUKSCY:
ISHII, Yoshiyuki/D.Sc./Basin Hydrology; Cold Region Hydrology
BE B HE (KER) - BRERAS  SKASR
KODAMA, Yuji/Ph. D. in Atmos.Sci./Boundary-Layer Meteorology; Glacio-Meteorology

52 . OUTLINE of RESEARCH

LEPFTIE, S EERIC 51T 5 TR & EREROEE) L, ZBEEEL L s DMHEERZM LI 5 2
ERERLHRERICL T b, BHSESLIRTEbNS & RIEDHE - BRrEr k& (B T £ Mk

DEMRICHE S RIT T, —H. KKK D & ) e ERZKIRI, HEREMRE S 2 T 4 DEE LB 2 RERESR
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TH). ENHDHBIIMKE LA L L7256 L. KEIERS L BFERICEALHE L2 52 5, $720 KA
RS0 S IR B, Fm B OREA R ER 13 HUERBURE D 5\ |3 IS 7 RARZEED I SIS BB 5. BT TR,
DL Uk bW LREDEEREIK & GBI E O RIINENE L OB - 8 2 v —2a v i
5N EHIR T RMARFR 2 A 5 HAREITTONFE 2 £ 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.

sEERE & R | CURRENT RESEARCH PROGRAMS

JKEROA7 DY & xR - HEREDETT #x Ax Rk BF OB
Physical properties of ice cores and paleoclimate/paleoenvironment reconstructions: T. Hondoh and A.
Hori

KR T LEHEENEWERE  HRET — 2T 2720103, ZZICRBHEENTLT—IEND L)
WIS N., EDL ) BB E2ZT 200, vy SEHL2IC L RITIUZE 5%\, AR T, FEx Dl
WA FEHICHRANSE Z L IC L > T ZD AN = XL EIRET 5 L RcHi7e T T2 ML d 5 2 L 2 H¥BL
T % D T 5, JERIFVE &L B DRCRBEEIZ LT 0 ) -

1) X #uBEimklc & ) BIEL 2O 2 7T 0E7 e 77 4V BT 0 B, Bd% R Rk
Detailed density profile of the Antarctic shallow ice cores measured by X-ray transmission method:
A. Hori and T. Hondoh

Bt P — A% 0 3 TOREMTED? 5IREA0mME TORB 2T OEE 707 74 )i XigEBkic L) 1
mm R CEGEIICHIE L7z, ZORMLBEE 7w 7 7 4 Vir b/F 6 N5 BEDEE) & KGR REDELE)
DT—F DML ) WEICHED D B Z Ehbh oz, iR 7 — ) ZEHIT L 5 AT PIVENT» 5.
BEEEC L BABOZEEO B (WIE) IHS T 28910F ORI HALT 5 Z L MR I N7z, RE2
T DOWEREE & KGIEEI ORI X, AR L D #IDTH LI %k » 72, BIfE, w7 > & — i/ INISE DR
7 BRr DEER AT 2 D T B, T 72, T2 DL ) LB R S iz D, BEEE) S 7 NVDTERK
A = X LDIBRADPEGBEDTETH 5,

2) 9K 3 T Dk AR, & TRENRRIE YT R EA B, AR A R

Crystal textures and mechanical properties of ice cores: A. Miyamoto and T. Hondoh

IRIRNERIC BT 5 55 AL T2 872 & I8 - IREVRFIE 2 BT 5 72oIc, X#R T 7 280 L 5 SRR
s A HENARNT S & OB A MTETEER 217> T b 8 m A AENT I BW T 2 F CHIED» WEETH
- 72 a BHA A OBIE 2 WERIC L7z, 7)) —> 7> FCHREIE 1L72GRIP 2 7 o a Bl 5 A5 % W L 72
FER. KIRNEIC BT 2 ath OSSP O THLRIC k-7, ZNE T, 77205405 5 &8
bILT A28 4553 H RSB W CE LA FICH ) e d 5 2 & 2R L7z (a @G BG5S,
D a B AL B MESAT I EIR THRE X 1172 F— 2.5 0 2 THRE T L MR S 1L KIRDERER DA Sl & L
TEBICFAET 5 Z EDURENTz2, 51T, CHIFADBMAIYIC FaE L 72k il A Wil Br s R,
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ERICED v alii FAFET 5 2 LRI N2, GRIP2TBL U F =25 L aTICFERLS N/ a fif
FALD BRI AG L KRR BT 5 A AMERIC L 52D TH B LRREN S, ZHUTBKRIZBT S
KR | F— 2L EDBE) DRI TH 6 &5 2 5N 5, KNERE LSO FEREDBIFR 2 EERE)IC
B 5202 Ly KRR DR @2 B~ 25 2 LI & ) L BRI < REIREDFEIAT 5 2> T4 WIkIR
WD RENFES & VERBEOER 25 Z L 2 HEEL T 5,

B RAMANBLUS EM—RAMANICL 24 70> 7 )V— 3 > 054G L EEICBIT 50158 %
WATFRE I E—RR. KB i #ox AmE Bk

Distributions and structures of micro-inclusions in ice cores observed by micro-RAMAN and SEM-
RAMAN: S. Horikawa, H. Ohno and T. Hondoh

S EMO# X #4547 (ED S)Ic & 5 TR EEMAEE RAMANIC L 54 FRIEHEZEAL7ZSEM—
RAMANEEB L UVBHBMR AMANZEE Z AW T KR TIZE TN DAL FOFEIRE 545 2 T 5,
INFTOMFEICLY ., KK THICROD 5 26 Dk FiZ. BEEEumD KIEHEDEMRLT Th
D, EKEICIEEIF M) T AR A LT AR, K TIE 2 VS T ARRERIEDS S R b o 72, L
LA S, FRCKEIHR DIKIC RO 2B TICIERIZFEETE T Wb Db L, BUE, 2N b DREE
YEZEZ ke L TIT > T\ 5,

R KRF THREBREN T EF 1Y) 7 ABREREEIC DWW T ZDERE N 5 ENIBERENES TH S Z &
AT v et 777 oEsMRRENE (SEHES (B, Aemh®)) S5 Loxtic L V8,
DI ) DOBH b, Gt ERDGMERA = X LDFEMEHL LI L T ZEPVBETH B, 7277
—> T PRI T COWMRLT OIS LT 5 2 & T BRT2WEOEREE (=T e V)
EWEHLPICT 2T D B A A HEEREDE UL O D E R, & BRI T TRE LI 5
PIZTHZEDROEETDH 5,

KR 2 THOWEMELT & A& 7y Falrse e KB 3. #dx Fx &k
Salt inclusions in polar ice and climate signals:H. Ohno and T. Hondoh

I T = v A TSR E 2 o CURR F— 25 UK a T2 & N AR T Do LT IR L flE L
720 Z DRER, KRR & 2 LIS ORI TR OB B 1T R 5 2 & 25bdr - 72, KM IZ 2 o
MO CEB L TWARERT + ) 7 A R 72 T AT EA ERO0 5T BB 7 V7 AHEER
WO BER 2 N7z, WKL T OLER BN 2L, BR M 7 v VLD KA F T @R D 2L % Rt
LT3 EEZ LNE, 5HDOFEIL. BT <> atmEEicing T A X —5 BB XHorEE
F TR F OB D EIE 7 6, MDA b S LICFHEM L AMERHREMMT 52 TH 5,

MRHIKIRIC BT 2 KDORFE = 2 VX —I12BH§ 2 EBRIUMTSE  FPTsEE Bl Mi—. % K& &k
Experimental studies on grain boundary energies of ice in polar ice sheets: J. Okuyama and T.
Hondoh

L AR D REE BURZ W E T | S SR R OREE & 25858 < RKF T 5 5%, IKIRZRERG T 2 Kk ZfE b ikic >
W, FERERLROMEE R 505 Twie\n, 22 T, MR OMWE 2 itk 2 & b AN R E T
B HRFTANX — 252 K EHERITDOWTERT 5 2 & % HIIZ ORORERGHIZEE % 7212 A%
L7z, ZOFEEE AT, Bl F— 243 Lka TEEHZ DWW T RIS > CREICBN G 7 V—T D
ERZFHIL ¢, R A NLX — %KDz, ZORER, KT A VX — 3G c BRI nFaE. BL O
IKHIC AT 2 E TR DR FURHTICIG U CEE T 5 2 E2WID THLEZ k572, ZTIE TOIKKIZSBIT
LAERPR RO Tld. HRAZANX —FRSICE LT —ETH L Z L2 EL Tnizh', ZORERIT,
AR - PR SRR o i ¢ BT AT DFGEMEAE, £ L OKHPICEE T 2 METTR OS5 MAREE L Vo
TEBRE IR AL AN X —Z B L THEBRICBERL TWwE Z L 2RRL Tnb, 2512, ZOMRHRELE
BRDIKIRIZ BT 2 YERBREDOMERIC I 5 726, EBRIITIE X EDH T 5,
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6) K 2 T D XA SR BT W ®. Bdx AEERK

X-ray crystallographic analyses of ice cores: A. Hori and T. Hondoh

KRB DK 13, BREIRMIIC b7z - THRKE E BRI 22T 2R/ R Th b, TNF T, FE L
URIEBLEL TR D FART PR E T AT b N T & 7205, 2 D—F TXHE b R 7T 78T & - Tl
TFRETEBMTE L WEMELEE S H 5 Z EDHLPIC T > T b, £ 2T, AT, KESHDH
MRS DR S & VMM R BOBRESE L DREA T 5 Z A HIY L LT\ 5, VostokiRE 2
T DIELTBICHFAET B DK HHE L C T & 72 FERKI T L ¢ X BT RO & TROBIERE R & 8
DB %R, VHERBEZH LI L2, F—2LLBBaTICOW T RN FET, #2472 U TH
2B CTERAEEOHEZEDHTE ) . I TIKOERD X 5 = X LDFREB L O EOSEHIE 2 LY
IATTEEER DT NOREE R HIEL T 5,

<BIERER - HEF>
IR FERRE (CAMSEIEIRNT S 27 2) . B ORK2 T#frs 27 2, BEXEREPERE, Bik7 <>~
BCELIE 2L )

Simulation of northern-hemisphere ice sheets and glaciers R. Greve

Inland ice sheets and glaciers are an important dynamic part of the Earth’s climate system on time-
scales of decades and more. Against the background of future global climate warming due to ongoing
emissions of greenhouse gases, research into the behaviour of ice sheets and glaciers is of great
relevance. Here, emphasis is put on the northern hemisphere. We conduct dynamic/thermodynamic
simulations on the glaciation of Eurasia and North America during past glacial-interglacial cycles, on
the past and present state of the Greenland ice sheet and on melting scenarios of the Greenland ice sheet
in a future warming climate. Also, smaller alpine glaciers are studied, with a focus on the northern
North Pacific region (East Siberia, Alaska). Flow simulations of that kind can also be used for dating

ice cores, which is required in order to interpret the archived information of past climate variability.

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
(H,O ice + ?), evolution over time, dynamics (glacial flow) and internal temperatures are largely
unknown. Observations suggest that the north polar cap is geologically rather young and dynamically
more active, whereas the south polar cap is older and almost stagnant. It is attempted to quantify these
ideas by conducting simulations with the ice-sheet model SICOPOLIS, driven by climatic conditions
(precipitation, sublimation, surface temperature) derived from simple parameterisations and/or from
general circulation models of the Martian atmosphere.

KPFIIRI—SF R MFOREER BT &
Interaction energies of gas molecules encaged in water molecular clusters: A. Hori

B INA FL— b+ DEREE 2R T 2KGTFD 7T 25— (r—2) LR E DMAEH 257203k
BB THUERERIC & 2 BT LFRTE 24T T b KR THICHFET 2D 2SN, FL— b 25 L
LT e ERBDF RIS L) (BES TN — 2 %2 5/ L 2P 22X —Ci3 AR TH S Z Losbh
572, ZILE TKRATHTIEIANA FL— P DERICH ) BRSFOGHIDHE SN TE LD, ZE5A4 FL
— FREBIZ B W T BRS T OHB DR REME R & 172,

HEABICEIT2RR LR EAFROBE-HESHE  Zdx BEEEE. BEdx BHRE. BT NEE
2%. CRESTHIZEE Shubhangi Lokhande. CRESTH#I7EE =Fieffist. CRESTWI%RE I 7. AF%EsZ
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HAREBRFE

EHEdER Sl AR
Photostress in the cryosphere and regeneration of boreal forest: T. Hara, A. Sumida, K. Ono, S.
Lokhande, N. Ukaji, K. Kato, A. Iwasaki

Argeix. NNE— (WL REDRPERATTZER - MR EEMITIT e ER) MHgeE. B (RIEREART
FeRT ARIRFERERM AR P BER) WF9E 7 v — 7", AGiEEVIRSER B - BER CREFIARHR) B L OBWE (E
B—RREHE) & DILFEIETH %,

AW, PEGI44E12 A 20 5 Bdh L 72 Rk SR 2 M - gy Bl st %8 (CREST) 7wy = 7 b Th
%, FnBEIC BT 2R L HRIE . AWFMEBIARDZT 2062 P L AR IR 5 L FRINE, ZOHA ML
ZD3, ALFROFKIREEHT - MEFFRREIC & > TEETH 2 IAEFMRBARD T A 794 70, Tbb (1) [4£D
F] BEFE L DFMRBARDOKERIE - KEFEIC L 2 RKEBDOFAEZ OEHE) . (2) DARDESRF-HZE, (3) Hik
B EER O, Z2HIEIL TW b e HRLITZEZ T D, KR TR, ZNHDERFENT T 2 205 T4
YRR E HIEL Twd, PERITEEIZ, A4 baic &k 2 ENEER BBy 574 B
Pt (AERE - AH) ZREIEEICHIEREMKEL TTo%2, LT, (1) BATEICBIb 2 EER T & L CTHFkl4
EREICEELZY) /v BoZEE B L UH72ICRE LB EIR T LGY DZEEZAL & LR E D £ 2 0
BAfR. (2) 7 ma 74 MR EEOENE t>Twp 2 2RI, ZoBZ L IFRDGARD AT -
58 & DBILR, (3) dbHMIC BIT 2 8RB OLDOIEEREERERE & | CHELIP(early light induced proteins)
BB L VEEBOIENEAL - HIEBEFE LR PV 2 EDBfR, 2L 72,

HEBWRICEITZ2EARS T A NETEY Y OLBEERFNASHEICET 58T Bh#t PR KRR
FWEINE AR (FE) Bl 4> F NFF 2k Fy k%) Shri Kant Tripathi, #i% FEEE.
BF NErEE
Analyses of the dynamics of soil resource utilization by Betula trees and Sasa understory in a boreal
forest: A. Sumida, S.K. Tripathi T. Hara, K. Ono
ARFGEIE. RHFEBIEIR (EERY: - LHEWE 7 4 — v PR > v —) | HENEZEIR (hifE R
- AbHEWET 4 — LV PR v S =) BRI (BINRY) & oLETRETH B,
JERFEFERFZEMRDAFZEY A T TIT» 1B RERERICEDE BARD T 7 H 2 RETREDF = L DR
D EELRDOH &4 L 72 BRI D TR 247 - 720 BT CI3 9 i B3B8 % ek L 72 SR X Cla s
FATREZ TEFOERSDEIML 722 L 285 L7220, ZOBEE LT MEWEKNICEEI NI ERED
VHBRRICE VML, Z0Z oW FIE TR ERE BN 22 LRI Nz,

TR\ RICBIT2EEEESTOHEICEET W% B FEHBE Bdx BEEEE. BT AL
wm_
Estimation of the vertical distribution of leaf area density in Betula ermaniii stands: A. Sumida, T. Hara,
Y. Kodama

AWFFeiL. PIHRESEL (JST/CREST) & DIFEHFETH 5,

WRD LV ——HREFFEZ AW, =y 2 —- K — i L 2MRGEEDTEESAOEHHEE (L —F—M
HE) L T2 AT - 72, EEBOEESMHICB VT, B BT 2VED A X — 2407 — FMHE D
EICE ) EESBNMEESNEZ LERL. ZDERIWED N EREEICHET 52 E 2B LI L 72,

BIARDKER r—IVOZEEEE & FMBE L OBEICET 2R Bh#dx  PEHBAE
Spatial structure of trees at the foliage-scale and its relevance to the forest dynamics: A. Sumida

AR, MAREYHERE (TERFEREEAER) & 0LFEETH 5,

BIRDKIEZ o — D 22 [ & FRARENEE & DBLE % P98 T 5 720, B KRENEEM 2Rk 577 2 > o3k
2BV, Ly — RIS 2 v, B AR 3 RoiEH 2§ 2 Tt 2
To720 COBEIRIC & ) — A CIZITRIE L  BIARD KABHEE S METRETH 5 2 L »HER S L7z—T . 1o
RTIAR L — SR D2 e OB ORMED b FMROSMIKEZRIET 5 9 2 TIIHIELSH 5 Z & o3
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L 72, ﬁi?ﬁ@@&?ﬁ@%ﬁ%’ﬁﬁﬁf’ﬁ)ﬁﬁ*ﬁ@ 72 D DPNE 0w & L C RS &) BUE S e RO
HEEIC & H L72BERIT) & W) MRTGEPAERNTH 2 Z Lhvbr 72,

BEOREER L AL I XFIDEDEIBIRICKITTEE BT NEFEE
Effects of growth and stress on leaf senescence of Quercus crispula seedlings: K. Ono

XS T BERERELET L ATRREENICB W T, B2 50E - MG EE 2 HAG b TET
B, BEOWABIEE, 7vv 7 0 vias, BRe, BREELZCZHEL, £FRBICL - T 3 X779
EDEABEYD I 5 DD DOV TR, FHRpC, BFEEEEDRER, BFREL 2T, T6 DR
Db BHEEN TR BRI & 53D SIRANDEERA TORFESEOZE D Z ) | FEDOEILBRRIC BT
5 EHRRE DS f(L'\ BB 22 v 2ABEHIBE 25 &SR L Tw 3 R RR S 17,

FBRELEBOERE, BFE. BRHEEOFHEL BT NEREE. B EEEE
Seasonal changes in nitrogen, pigments and enzyme activities: K. Ono, T. Hara

AL RE RS D EBRROEELEF S BOIENETRE, 7un 74 )VE, XV F 74 VT A 7LD
BRE., EHRRYEEROBREENDZHZb 2 T, B, BT Ik 28WEH 500, RIE,
VEIERRIC 13, 62 b L ARG ES RS N AMER D H - 72, AMFFEIE. WD (ALimERR) . SREFA (6
WEBEME) . LR (A mRE) & SR TEM L 72,

WETZTICETHKAS LR EBAE  B#dx Bk
Ice-dam formation and collapse of a Patagonian glacier: R. Naruse

Xy =T — L KT B W, 20034F 9 A 5 AL TERL L 20044F 3 F I i L 72 F=RICE
L BB o0 KBRBR I T L 72 B e B L 72, F 720 % D4%2004— 0548 % 38 L TR KAL) BB 2 47\~
FIRARIC A4S = > 720k 3 2 TR B8 00382 % 504k L 72, AMFZ2iE. Pedro Skvarca (7L F > Bl#f4E
A . AR (ABRITR) & EETIT- 72,

oK AT 0 S HFERE I B BuiEEE
Ablation characteristics of mountain glaciers: R. Naruse

27 2 —T > A b= )LKIZ B 5 BN OBLIFER (2003FF) % & Lo, BfROHESAR 2 8Ly
LETNEERL. ZDOETINER, EE, BEORR, B0 3800 fifi & 12 KI3§ 808 2 57
720 72 RORIE LR, HDVIZEKAHFEDBER L 72540 IHE KT ORIEEZAL % M L 72 (HEksR
BRI e RS LR34 BT .

iR EJames RossBICZH 1T 2K - BKAERE P SREE
Glacial and periglacial environment of James Ross Island, Antarctic Peninsula: T. Sone

R TR, FL BB LA TW S, James RossBE T, 2004-20054F K 12 Lachman’s A K _E o
WA P K EEK 2 8 2 L T 725, 2005 — 20064 B2 IZRumKiic 5 - 72 & v — 3R IR I3 L
722 &% 5 72, F 72 Tumbledown norte A KM B L ULachmang A KM DM T L —F—HE 2T\,
L OWNERREE AR L 72, Z OFER, MEAITIZKRIETH 5 £ &2 bile, Af3iE. T+
> BT ERTT A, Strelinfff 78 B | AT Ze prfg e KRB L R AT SR ZBIGRE T- K & DILFEFETH 5,
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HAREEBFE

BEFETE/FRARICE T RAARBEROBE BT wiREH

Mechanism of cold air vent at the Kanoko wind-hole in Oketo town, Hokkaido: T. Sone
JMEE P OB/ 75 2B/ B CRARDFAEZ L, TR E2/2, 1 BB (L L TR

oK) i3, ARELD VST ADEAL VREHL, pl] (e LTy 6F) ICiZEaehhas,. Ja

ARNEBICIR &AL, 2. 9VFIR & BANEROEE & DD KREWITE, BFRJED BT R E 205, 3. EKED

ZENT, 7 ETNCHHATE 5, 4. 2B TR K AR LD HFAET 5,

A HMMEICE T2 KERIFE CEMEREEN T A—F1t BT REH_-AHEZ B#HEE A
DIFEL4
Parameterization of the relationship between water cycle system and plant eco-physiological properties
in boreal forest areas: Y. Kodama, Y. Ishii, N. Ishikawa.

(k) BHEHAHR B E O CREST DFE DO —D (R | KEEL) . AL AT ic 81T 2 KIEER. FricFK
SRMEDERDBG T 27 0 22 DWW, I 4 > 7SR ESHRRZMRIC B v TR, WE S HBamiE 2 i e
LT3, 72, X TOKMN % FlS Z DFHENT 247 BFEZACDBRRE WL T3, 7>
23R (20m) & SHEIRZAR (30m)Ic i%E L AGBM Z 7 —TEHEN 7 T v 7 ZABM %75 T b, 2, K
WIS RS 7 & DB D 15D T %, 2L DFERIGBAERT TH ) B L 3 FMkE T 2 TET
hHb, WENLAERE LT, BB LOMESYeEHBIER I IAREE LLAITRTZ L TE52 8, 77y
7 ZDFHRICIIBE R R BARORE X WIET 2 LB H 5 Z &, FrBRIS N,
<FIFHMEE,. FES> BT REMSENGH. ASCRFBIEE. RYMGRRERTEE

EABICEITRK s TRILF— - COMREMEE - B X NICRI-THREOME BT AEw" -0t
2 BEaR A)IMEE

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

IR DORERI LRI R & L T, B EREEIC BT 5 BKE FHIKIFIRSL T 4 )L X —-COMER L AHAESH K
BENLITNT 2ERENDHEEZHEL T 5, FPE TOKEERS = RN X — - COMEERNDBAZ I~ 70 e[
BEUZE 27— TB 5> TH Y BRI HKE 2 B OMEIC ik ¢ BB 21T T T, Mk e IS
L, AEREFIECIE. [Fk] 2 [dLHK] 2B5F 2K - 22X — - COMEERDFFEZH LI L, B
BT 5508 DA RO S L, MHAEERAROREIT> T b, BENZLHERE LT SHPLNCO,7 7 v
7 2 EMOMER» 5NDCO, 77 7 AD20—30%% hish, BETH 5 Z &, BIARIC L 2BESERIZES
EN10—30% IS L. BHZ2ER & MHBEATE W T & 7o S S 17z,

BKURDITE M#EE AIMEE - BERS. BT WAMRIT - REm
Sea ice climate study: N. Ishikawa, K. Shirasawa, T. Kawamura, Y. Kodama

ZEIMEIIRIC B 1) B Hk—KREMAENER (MKRAE) OWFZED 7z, RED Y o<l EL (BLRIESATIZ O
TR WD) CRMASBRAFEREL T— 5 DEMEAT 572, LA R—Y ZRRIHEDT A T 2T —
% & v, kEIEIC B 2 BrRBEZELOMIEZE % R~ 7z, £ 0fER, FKERICIZIRER O B R{KAIR T
KEETT 525, HPEERIES HRE AR I8 22 h R b kb - 72,
<FI MR, SEiEF>

BN SVWEKRERBREEOMR Bi#Edx mIES. BT REH
Mechanism of ice-file formation on roads: N. Ishikawa, Y. Kodama

BUEBHESED 2 1 = XA EHFE L T 3 05FRFEEIZHENDD 5D 5B HEILDENER 21T - 72, FIKF K
et ¥ —HRESFTOEBRBEZ AW, BEE, f8. MEZZL3¢5Z ik ), BEOEE & HEE
DIACTL NG ) BERARB O ZAL % T2, F 2 ERTHERIC BT 5 B SS L 2 TS 5 720, RES5HE
T, EEEEEEE L CREREHE T T VO EZIT > T 5, AITEFVEIIRI A RE OFETDH 5
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AR EFE

E RIS, S EARBFIERT, TKBG RKAFTE £ > & —. ALMEERREM > & — & DIERFIZETH ) | AFERR
ZERFES, P > KO 7 A, KREEBRAREST & TRERENT,

FHR—Y O BIZ BT B BELE & BKSIER U OISR Bi#ESx BERB. hF HEHT
System analysis of environmental change, sea-ice climate and dynamics of OkhotskSea: K. Shirasawa,
Y. Kodama ‘ -

BRI D 7260 1) > 2R L. Bl HEIRRZBHIZEE OFRE. KE - FkilEEE S L NE
W74 DHEBEREME B 7% 5 72, Vo v MOWKIEER 7 4 — ) FIc T, Mk, S8R B 23,
EYBBBEIRIC BT 5 58T — 5 ORISR 24T 72,

MEN—R MBEICLDEFR—VIBEKBREERRY FT7T—0 T LD Bh#ux R,
BT HEm
Development of environmental watch network system of circum Okhotsk Sea cryosphere by Meteo Burst
Communication system: K. Shirasawa, Y. Kodama

SHEEIIMGNRMOBR LICZET > 7T 2%E L QRO A —Fr b RBEEINTT =I5 TE LR E
IR EAT 572, 12T TNIA LTT = 2ZETEDLZ L0 bbb ) 8V ) > TOBEFF. B
TR v =W L COBLBMREIEEAE, ALIR TOZERH O 21T ) FETH 5,

7 5 AHARERICZE T EHMK KB OKREEW  BF AHEZ - REET. B A)IE
Impacts of wildfire on the hydrological environment in Interior Alaska: Y. Ishii, Y. Kodama, N. Ishikawa.

BRE0EE THRABIETZ 5 72200445 T 7 2 7 FARA K Tl3 . TG LEHTREEICIREE L 72 726012, Tl TOKIE
BR. KA DR, MAEERF~DOKE LB TR S Nz, 22T, 20054F0 5 H & 8 BT 7 2 7 NEERD
DR SFIFHUC BV TKRILERIRIC ED & ) BBALDE L T 20 % FR 72 MERX OFRRE Tl 5 A2 5 6 Al
2 TGS DRI 2 )  FHERRE DT 705 & & L Ic REOKEFR B0 L 72720 L #ER I Nz,
EREHBER L 12Tl EOMICHAEE 2 1 ~1.5mB E TR L 72, —7. BB T2 Wi odiRsi30.4
mEHEDMIEA LB Tdr o7z, KELMBSHIRZFEFOEZFORBKRIT, WHEOES 2L (BRI
72,
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BASIC CRYOSCIENCE RESEARCH SECTION

# &8 . FACULTY MEMBERS

# %  PROFESSORS
A B - B EA - RERY THPEY
YAMAMOTO,Tetsuo/D. Sci./Planetary Science, Astrophysics
HEN R BHPEL - RERE
KOUCH, Akira/D.Sc./Planetary Sciences
53 S AR £ 165 23 1 sl 117/ 62 2
TANAKA, Ayumi/D.Sc./Plant Physiology
e % e B - A AR REY
FUKUI, Manabu/D.Sc./Microbial Ecology

Bh#d% - ASSOCIATE PROFESSORS
Hr F5H0 - B - SRR WEY
TANAKA,Hidekazu/Ph.D./Planetary physics
I - R - RS AT
MINAGAWA, Jun/Ph. D./Plant Molecular Biology
RO - B - AR
KASAHARA,Yasuhiro/ D.Agr./Microbial Ecology
I $6uh - B - ERERE. YRR
FURUKAWA, Yoshinori/D.Sc./Crystal Growth and Biophysics

B F  ASSISTANT PROFESSORS
VTR A - W () - EREL R0 T
WATANABE, Naoki/D.Sc./Astrophysics, Atomic and Molecular Physics
Hep  5e— - B2 - A
TANAKA, Ryouichi/ D. Sc./Plant Physiology
N AR - BRI - SR A RRY
KOJIMA, Hisaya/D.Sc./Microbial Ecology
BH AR - BREL - BRAHY
SHIMADA, Kimio/D. Sc./Insect Physiology
R T B - AL
KATAGIRI, Chihiro/D. Sc./Biochemistry
%A IRH) - BEEAL - R S TFEY
OCHIAI, Masanori/D. Sc./Biochemistry and Molecular Biology

3= - OUTLINE of RESEARCH
LTI 1&@;9;0%%&%?1@@%&% CEGBIREWERES L SR AE D b RS &
UBERENCHFZE L TV B, BFFE7 L — 713, Sk BRI, BB S 4 7 3 v 7 A, EAIERE,
BeEwE Y. BuER YD 5% 5., 7J<mua@ IZBIY 2 WERER, T ORI B 5L O
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(R ERER SR

WA, ARIREERE O WIE. WE R, ERBIROBN X = X 4 RIRERIC BT kWA RE. BRI
XY B RO IR, R B & OEY — RITEEAER IS BT 5 AL, AT, SFICBT 2 PR SMT
Thil T\, SEED SMEWERERY 7 N\ — 712 EF R ER. NEBARMFIBEL 72,

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 insect, microbial ecology, biochemical
and molecular biological interactions between insects and environments. From the fiscal year of 2005,
Associate Prof. Y.Kasahara and Assistant Prof. H. Kojima joined the research section.

R ERE & R | CURRENT RESEARCH PROGRAMS

KZRNBERZOHER | S X DO RKBRIAZREICEIWMEELOERS L UERIHR =SEs SNIPS
Tt
New development of extrasolar planetary science:T. Yamamoto

BHEAT B R FE T [ RIS RANVBRERZOBREM | 0—&RE L €. FHWEELOMSE - BHHEME L LT,
EED b ZBOWIEE R e L EHIEIC T T B, AAFFRII 72 L35 8 Th 5 & & I, TBEW
E EBRT 5. AT N—TIIBIEIFEE DR v T — V7 BROEOEE RS> TE T\ b, ZOFEE 2L
TRNEREERICE b 2 W ELD RE A F3e 2 D OO Hh 5, ZD—E & L T20054F 1 A &£ 12 A 1 BIHEAF
REDZMD Y LIRS ZEMET 5 & &b, BLEMFEREARENTIE 2170 - 72,

RONBERBABICE TS5 R MohE Bk AT E, FTRE AN B FE BRI 2s
—K). M. Koehler (3 2> 2%—Kk). L Mann(3 2> 2%—K)

Dynamics of dust in debris disks around young stars: T. Yamamoto, H. Kimura, T. Minato (Muenster
U.), M. Koehler (Muenster U.), I. Mann(Muenster U.)

FENRORENITIZT A2 5 7% 5 HBEOHFESBEE N TV L FEEED L &V TIT > CE2EH Y
AT 77— DI T 2R SER S E72, B E T3 ERDBUE D KB & 72 EHT R & vz
D, FANMEDFMERET 59 Z TERDTNIZL > L b RELHMEZ LB, k. BFEOAZEZEL C
RHELONTELHBOFGLIVERIT > M2 RHEL2, 252, BEROMN»EN L ES L UH
BDMEACELPE % BIREIL L 72,

MEBDRERFARY MIVOBEI LTS L UBREREDEL AE AT A, TR RN B JEER
B— (ERcs) . FRE (EyReE) .

Observation and analysis of meteor spectra and its relavence to the evolution of interplanetary dust: T.
Yamamoto, H. Kimura, T. Minato (Muenster U.), M. Koehler (Muenster U.), I. Mann(Muenster U.)

L LB RERED RSN, WK R BT 200680, B L 02 O RIBCCEBI S Lz TR A2 F
DIFEHT 24T\ MBS A+ DS BITHMRE IE L 72, T 2 REMED L REHS X b ~DOHELBE 2 3
FEICT 2720, MEMZEMIC BT 2 BOERDEALZBET—5 % b LITHRFET L7z, ZORER. L LERER
DEIFIEIRBAELE TV LW T Ly P2 kB THLZ 2R,

RIERINEDRRIMRERR B AT A, P E AN % BERGSE (ERCE). i
Near-Infrared Photometric Monitoring of a Pre-main Sequence Object: T. Yamamoto, H. Kimura, M.
Tamura (NAO) et al.

EhE T EVERE KHISD ofrfMibE, RRBEOT— 2 2BIFB LU0 T) > 7247 % > 72s £ DK
K. KHISD DBUHERIZ, ZORDRE ) CTREER L TW 3 IR EWT A ZDF 2 M b 5HEE 2
N> 7 EZDMID L) IS A ZDFZ PRITFOHFAEEZRT Z L 2W L2 L7z,
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KR EBER AT

ENAFEBEICHII2EGRREDS FRICNER  #Hd% 1A% 4. O.M. Shalabiea (74 vk).Z. Awad
CER=PN
Theory of surface reactions in molecular clouds: T. Yamamoto, O.M. Shalabiea (Cairo U.),Z. Awad
(Cairo U))

WESEE D b ki D IKKRENIC BT 5 %\%ﬁ/&@f_ﬁa E’Jﬁﬁn PR LI E L CREL 2, Tk BEREER
27— T DIK(H,0+ CO)NDIKFEATIME SR % BB AT L AKFATIE D FUGEE, JOBHE, 7E/LV7 7
Z IR DT R F DOIEE RS % 51 5E L 72, 25 ﬁﬂf‘rmm‘b%z’r 5. FEOKDEREEIZZ 7y 7ICED
ZERERL. 79y 70OEE R ERNICREY o 72, 00k, EHESEAERERMNENOS TR v b
7 — 7 5HEIZ BV THW 5T 3 FUGENERILD RIS DWW TR L 72,

FHRRERABICE T2 R PORR EEEEL B HEPHEAL AR AT AE EE B &
(ReRIfF 7R84, BRTREBEAE)
Evolution of dust size and structure in protoplanetary disks: H. Tanaka, T. Yamamoto, K. Wada, T.
Suyama
BAEERE RO KB T — 4 20 b E# & 5 &  _L T, & 2 TR 2O % S2RE S 5 B AR T (5
Z R DA AR IR ICEE TH B, BT 87 b, OB ERIEE T EKRT 5 &) /RO
HMeZ 2 ETNDYH ETE @J&E%ﬁﬁtﬁﬁé‘?ifﬁmﬁ#%Wﬁ‘lﬁﬂtﬁj‘%ﬂ?&ﬂﬁ*% rp R RO TR S
R &AW L RHLPIC LTz, —7, FIARE RN SBRE EIEIIC T KEarEEL A P
YA e TFRENDL, INEZEET 5 L. RRIRVSRBLERE R quéED%_I b, iz, LNBENL S
Z b EE T IVORBEIC T, F 2 M R BT 2 EEELOMRE A S — L, %@ﬁbmSkmyWﬁ
fEETHE 2 — FORFELZIT- 72,

FHRRERABICHE (T2 5 X MERBEO RS B HPEAL WL BRI, RIS
ji—?r* £h ﬁﬂ:jufa wﬁ_ﬁ)
Possibility of dust collisional fragmentation in protoplanetary disks: H. Tanaka, T. Suyama

BAEE R B 2 72 F OWEMIEIZ, 2RO T % ERT % 726, FUATRE R B O GAERIE
BEAT B JERD 5 A MMEZERDOEBRMERITIED b | HIEEEDSTES A — 5 2 5 SRS L D
FENTW D, BRHERERABRICBIT 252 N REDBOEIGEE 2 746 R, — i PR T
BASE 2 B EEIET 52 EAHLPIC L 572, 2D L ) A A BIEEILF AR TR R SR B 0 FROCBLEIRE R &R
M TH 5, Fio, Loy 2 FEEE D FHBRERIBNTHS 2 N BEERED EREZL S 28 bRLT,

t

EIESERMABENICHS IT2RERRELET W% HPFAL A@EETF GOR) . HH TR, &
N=AT GRIK)
Planet formation and migration in protoplanetary disks: H. Tanaka, J. Kominami, S. Ida, T. Tanigawa

BREREBRERENIC B OUBRENZ L E 2 5T 525 i E 0EIJMHEIERIC L) BEITE
CHETFLTLE) 2 P BERKERICBV TERMEICL > TWwb, 20 L) G TORMEEZEE L 2RE
R0 E I SEEEHEZ1T) & & T REROBFEBRBERMNBED T TN TIE, R ) BREERIZRETH 5 2
CRFER LT, — . Z A OBE . XIc & ) FUARE RN ToBRS 2 ABEEMNT UL, REET O
MBI AT 2 2 L DR L7, ZHUCEATL € RBARERMBO T 2= 2 RE( LI EITE ) BE
ETRELED L5 I2B6T 20 2 BUIERATEIC L VAN BREZE TVREL bk ) BT A=
B % Fa~ 7z,

MIKE A S /—VEEFIZE T3 KE-EXKRBERRL | EMSFEKZRENER B WEERER. Bd%
FEWN  SB. KA RRE

H-D substitution reaction in solid methanol at very low temperatures: N. Watanabe, A. Kouchi, A.
Nagaoka

24



KR BRI SERPT

WARIR D 2 7 7 —)VERKIC BEAKRIE T2 BT 2 & 2 7 ) — PO KERFHIEAEZRTF EANED) (H-D
B, EARFEKA S ) — VERPERIND Z L 2HR L2, ZORGRBEETEED F > 2 VG T,
FHZHEOBIRIRE (5 TE) TURMEI GBI DI EPHLPIC K 572, —F. BICEKEERA S /—)L
BRICKRIEF 2RI L TH X8 ) — VHOBEKRREFHIKERFICERINDE Z L3 hd 572, 2L DK
RiF B E N2 FECBIT 2RM A Y ) — WO TOREKERWEEDREK & L <, RMERE LT
H-DE#BRMGHEO TEETHSLZ L2 RL T 5,

BEERREICHITHCOFFANOEKRMEMRE  BhF EREH. 2FEE HE 2.283% &N %
Deuterium atom addition to solid CO molecule at very low temperatures: N. Watanabe, H. Hidaka, A.
Kouchi

IR T DFCOEMR, H,Ok EdCO5 T~ BT TN GO FG R E % 872, FUSHE 1A E IR
TGN B £ £1/108 8 b > ANFIBOERIKFEZ IR L2, ZOGEEDER D 5, TG
FEBENDEREL T A—F—Th b, LIERDOKT > ¥ v VT2 VX —HEICBET 5 BHREL 72, F 72,
MCOEKR L )  HL,ORKE D F D FUGHRE, SRS KE L 20, HOKEE IR 2@ X 235 2 &
oIz 572,

BIKRKREICE TS 1+ o FENMIG ByF pEERER

ion-induced surface reactions on amorphous H,0 ice at very low temperatures: N. Watanabe
WKL T BNV 7 7 AR EALZANTE —A T > ORIGE AND 72dIT, Bl h EBREBEORFK 24T - 72, k=

ANK—=AFTIRETA =27 4 VI ARG T MAGDE TANREZ B EE72,

7007 4 )Vb EREGETOMEEICEEYT 2K g HY S B mEdge—
Enzymatic studies on chlorophyllide a oxygenase: A. Tanaka, R. Tanaka

TEI3E & FH L CEMEIIC LEL T A VX —%2 A & > TEV T, Z7uu 74 L biez e 2 BE
LERTHDB, 7un7 4 )vbARuEIZT (Chlorophyllide a oxygenase. CAQ) DIFSBLFIHEG % AT L 72 k55,
CAOZ > 7 EHDONKICFRETI F XA > DB ), 2O XA r7au 74 Vb DEER L. CAOY > 7
BOEBMEBLZHIHEL TWwa 2 & 2RI ZEREKCID 7 0 T 7 —L2 5 L Tnwd 2 EPB L2t - 72,
<BHEERRAE. EES>SMPE, DNAS — 7 =2 —

HEBEDDOREREICFNAR  HFE HE %
Studies on the evolution of photosynthetic organisms in vitro: A. Tanaka

TeA B GERRDWIIEZ 8 L COERED DN DBE THABRBR AR EIEF DOREFRN KA = 701 E
BHS72Z L EFH LI LTz, £ 2 T HIEREREE CHE %41 % 5 5 T\» 5 Prochlorococcus & Synechococcus
DHELE TN B 726, Synechococcus DB #EH R % BT L 72,
<BHERAE. ESF>SPE. DNAY — 7 2> 49—

XFEREROERICHT DB HE HF %
Acclimation of photosynthesis to freezing temperatures in winter; A. Tanaka

TEix, “BAbRBDOEEICBEL ALK — L ) BRI AN T —2HET 2 & BEELBI L. M
LT B fEMih D 5, XFONAERIT. ZBRIERROBEBIIEAICHES LT 55 B A LXF—(3iHET 5
Vo, REBRLGERETICH b5, RSB ETHEMSGBER 21T 2R, B4 7413, Ficzixn
X —DHURSTEREDMIBNDALE X 22 57 & B EZ T 2 A2 FEE R TRE I E2HLPIC
L7z,

HKEREAEBORREICE  B#EdE I M
Photoacclimation of the photosynthetic antenna system
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KR ERE R AT

2T — N BRIZERET > T F 5 2o 7B 2 EER 2 2L FR 1 O CEATLT 5 LE RO MEDE
BEHIGHED—DTh BH. TNE T, FOOTHBIIWE L Tla kb > 72, AFER TR, HEOMIEE X
F—F 2 ICEEL. MR 1B FEARE B LML T 21T - 72, £ ORR. 1R 2 EED
B THh b k2T E72CP26, CP29. LhebM5 252 Dib R %2y » &8s 2 2ick D A7 —F
CEROPERLTWBE I EDHLD o7z, (MERERBERIAMZERE A B
<FIFHiz%. EES>DNAT 74— ABI310% HH

o007 « VRBICEAHZEERDIRR BT Hfm— B HF S
Isolation and analysis of Arabidopsis mutants that have defects in chlorophyll metabolism: R.Tanaka, A.
Tanaka

7an7 4 Ui BERICB W THLE L RE 2 R TR TH . mEMPD 7 v 7 4 VI BE S
BEFEFRET 27200, BREERDZ ) —=> 7 %1772, BEKRORZEIC X, S#ks o<t 777
4=k BRI EIEL Lz, b Fax o xF Bl 7un 7 4 b DE= Vw7 4 )b, 7247 7
VE Fak &, 7ou 74 VREOWRIKEZ EET 2 LBROFEEICHEII L 72, (HERERSERTERE KEH =,
FARGEEE)
<FIFHiZE. EBESDNASGHT S AT L, A A=V > TRy 2T A, RO, BEK 7~ 777

BIEHBERRO/INNY T 1) T BEREE ORI B EA, BIE mH F
Analysis of microbial community structures in alpine lake ecosystems: H.Kojima, M.Fukui
HBRIEIEAL O 4 BE R DB % FHM ¢ 5 LT BRIC B 2 ERBROREE & BEEE ¥ IEMEICIEE Y 5 2 L 138
DTCERLRETH 2. EIEEICELT 5837 7 ) TEEOHE DR BT HIEIE & 0@ W2 EET 5
728, STEMWFHTF R L BN 24T 5 72, BALR O IGHERE O m L - E LRI ALE S 2 R b R
KBTI 72, BT ORER, BILEIE DK N7 7 ) THEBEORRMEIZ FED X7 T ) TOHFETIE %
COBEER T 2D EBOMB S — 22k > TR 52 LD TH 5 Z L HRRE NIz, ZHOHB
Z— 3, B ERILE NS Z LIk o T BILMBEEROBE 2 FaRICHIH T 572 NIEE L % V15
bo LRI NS,

#MEEMRE O/ LB — LR/ LBIEEORET — M SRR

Genome analysis of unculturable bacteria —Amplification of genomic DNA of a single cell—: Y. Kasahara
B P O DF99% |3 Bl - 338D TR e WEEREEIER Th 5. £ 2 T, BEEEIE O RIESRE

M 72dI0 EEKIC OW Ty 2@ % BIg L T B OEY/ 2B S BN 217745 - 72, 29

K 2 F—EERACRMES  L2BERETORE, HMED BIDNAZ MIES 23546, —E8DHDEFEDL

VETH 72, LI BB ZMED HHDNAZTO%E L) HADNAZ —E = £ THML 7236 DNA

DIETERIEE D I L 72,

TEBEROREN-DNEENT S/ v—nEE  PEdE SHFESR
Specific PCR primers for the identification of soil ciliates: Y. Kasahara

HIER ORI ERERB W TABEELRE 2 H > Twb, L L, HEFROMTERD SEEDHENTIC D
WTDHFE ) BED L\, 7 THTEWEHFELZ AT, REROBEROFES LRI, MR & O
HAIEH OB 24T 7210 B RERI L 77 4 = — 2R L 72, MBRRERN 77 4 ~— DESIERGEHIER
Bl LR L ELEWIEDIS ) K —LDNADT T4 2> b bATo7zo BERIL 277 A == DRERIE
b KFEMER DY ) ADNAREE L D i L 2DNA2 W CPCR— v — 7 2> &> 7 24T MR L 72, %
DFER, WBRIRRN T 7 4 <-— “CS322F” ##/(5Z L 5 CT& 7z,

BHIZE T2 RIBENFHERE BF BHARX
Mechanism of diapause induction in insects: K. Shimada
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2005 4 AP 512 T F2aD7 7374 2iCh b BIFFFRATICHAE L . Kostalilit: & E T, B
WARIROD FHE I B 2 Wi B F O RTHAEEE LR L 22, ETNVEME L THW Y ) 3723y
/NI T, timelessiBfR T DFEFAMI E 11T\ 5 ZRZEFIE T3 BIE F O FBFREI IS O DN ABCS A B 4= 7
EECBLoTwRZ e ELric LT,

EOFaVOBORKREEFEAREREZ RS ITDEELFE BT AT

A simple means to discriminate diapause from non-diapause pupae in Pieris sp.: C.Katagiri
EruFaUuRrFEyIuF 3 DI uT g VEDKIEEEIZAKIZ hA FERIREEIZAKICIFEC Z L2 Rl

L 72, ARMEHAR % 8 2§ 72 O 1 MEE L WE % B CARIRERIZFEDIAA TW B EE 2 725, ZOHEDE W

ORI Z2B8 5D B 02 70 W2 L - T—F|AYIC T F - T 7z, IFIRIREF DR DK & 70 2FRIZMRI% VT

TR L 72,

BHOLEFHHEHMEEIZ BT 2 EMRBOH FHE By %AIEH]
Molecular mechanism of non-self recognition in insect defense system: M. Ochiai
B RO EGH§ 5 BRI RS B\ W TEELHRE 2 ) ~_7'F F 7)) @85 >~ 37 (PGRP)7
7TIN—DEEFENA T LT =X bR L 72, 156 N2 220 PGRPIE ST EHI O 2 5, T 2
F—XIEMEICLHED F AL > %D EBbd b D% 1 DR L . RS %2 9E L 72, ZOPGRPOMRNA
DA RFEHE L R L 72 25, SR OFIEG L HBTHRBL T Z VL 2IC ) (2L
THILE D LBAL T MBI LEEIEE ORI 2 PGRPOFAED TR 1172, (HEREREER ST ZeR}
HH )
<HIHMEER., BEHE>DNAGH S AT L, 70T A =720 %— A RXA=D T 2T 4. 74 F
W4 75—, AKTA explorer

T E L TRRY NI BLFHES T 2 K0OEREEEBEOHE
Research of ice growth kinetics related to interface adsorption of antifreeze protein molecules

WTT—= ~

OIKiE BT CORRAT v 7 OZEEN T 5 HWES o7 Eoxh R B )N EE, RS E R
BIiF7EE  Salvador Zepeda
Step migrations at growing interfaces in Antifreeze Glycoprotein solutions: Y. Furukawa, S. Zepeda

WG S >~ 278 (Antifreeze Glycoprotein, AFGP) KB ChiEm > BHBEE S ¥ 2 ER*1T-

7o AAHZESRER CBET 5 & KFEICIZ T A F 3 v 7R ER T v 7 OB BIEL S L7z, KKk 5B
BT AKERPETAT v 7HBEEINDLZ LI DT, RNEWES o7 B RENZEIC L 1) . FE AT A
A= T 2RBILEIART A4 v IRL=P Y T EEIHRR) EEZ LN B, S5IT. ZOFERIT. Mz
BT R » 7774 F2HAALURFLNEMNENERERET THUAThbIz, Z DR, Bl L 54D
RN & D KRR 7 % AT v TOBEIEE IR 5 BDMBEHHE Z 5 Z & H¥lked THA & 2
S otz ZHUT. MRAAXT 4 7 ADENIC 4B R 52 b REETH D,

< F TG > AR

QI T ~IEIC & 5 K SRS CTOANNENE S > 7 <7 B OIRER & Bl B N, FIRVMEA
WalAfsE B Salvador Zepeda
Diffusion and detachment of protein molecules at ice/water interface growing in AFGP solution: Y.
Furukawa, S.Zepeda
WIS T TTIVENTARERE S > o 7 BHKEW A b SO —F IR EER 217> 72, K/ KIERHR
HAHECTlE, HMIEDEED—RE Tl % . BRI N7z, iU X 0 FUEEE O KERME T3 AFGP
DL FHH %5 ORI TIZ AFGP 4 F kG fh 7 WL IAA & D E B IS IRNT S 1172, KB NDAFGP
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S F 0 B CHEBEREZ (10.240.75) X10—11ecm?/sTh % Z L HIREN Tz, F 72, FEH b DERABEAFGPSr
FOMERBEREIC & 2B DR BRI N2, 2, MRWNE T, REICERT % HFHICAFGPD
D IAARBEIC FIEEID R S 7z, 23, K REEERE O B EIRENIC G L C v T kN ke 2 kR
DEREFERICHIL 72, (Rf%iZ. KEREEFBREFEDORREZ & OIEWFIE TE/BS 172,)
< FIFI % > AT

@K/ KGN TE L 72 A 7 > 7 < 7 o F DR EEEDFTIRIC L 2 f##T BhEd% NS, TSR
B FH¥IL
FTIR analysis of the secondary structures of antifreeze protein molecule under adsorbed state: Y.
Furukawa, Y. Uda

7 =) TR (FTIR) 12 & D . K/ KBTI SRTE I R L T\ B NHbE 2 > 23 7 B ) ZRIEE O ffpT

BATo 72, ZORER, FEClda—"Y) v 7 2ARED S 7T NWEBRESEINT 5 Z Eomd CRBE N, §
bbb KERH & FEICEE L TWw AIRETIZAFGPS T KIEE» B > TW ARSI H 2 Z L %
IR L T\ 5, ZOFERIZ. WoE L 72 AFGPSF ok DO ED A # 7 4 7 R RITTRRDET IV
BT LIGEDEREE D,

< MR > iR, 888 7 — ) = iRvaeEt

BED I RTHBENREMIBOME  P¥dx )M, HRME ARSI E  Frederic Flin
New model for three-dimensional development of accumulated snow structures: Y. Furukawa, F. Flin
REQRD B HHEENF TO, EEHMEEDRHIFERO T T N ZHZE L 72, BEARICHEZL > THRET 5
HENTHOIRDEFEEWEDT2DOIC 5% 7 72y PEDFEE L 72850 & EDFEE L 723003 F T 5,
DL ) HRTOBEBENTKELZFMICERT 2 Z EDMEEE 2 ) BEOREBENS S 21— g0
WHEE T o 72,

28



BOREAL ENVIRONMENTAL SCIENCES RESEARCH SECTION

# & FACULTY MEMBERS

# 1% : PROFESSORS
fRHE  IEC - BREL - SRR (BKE) o) Tk AL & HEkIERE(L
FUKUDA,Masami/D.Sc./Geocryology/Siberian Permafrost and Global Warming
FH IER - By BEARE o9 vY g TN EHOSEY & R
TODA, Masanori J./D.Sc./Community Ecology; Systematics and Biogeography of Drosophilids

By F : ASSISTANT PROFESSORS
BH OEW L (B - ) e—F ey iy v, HEOREHEE
KUSHIDA, Keiji/Ph.D. (Agr.)/Remote sensing; Radiative transfer in vegetation
KEE BE BR) - EL EY) - eipE. WILEE
OHDACHI, Satoshi D./D. Sc./animal ecology, mammalogy

et . OUTLINE of RESEARCH
SO, B I U BT % 727 B AR RIS T 5.

S[IREH)

mEALTAR S Tl SUEZEEI Moo iR & ) BT F o8l BT 5, LR 2 — 7 TidiB kS
FR R TARARLEDOFTAEZ FHNT TE TV L, o)) TIZRFHICHAAT 5V > F T TREPL ) DGED A
Z 2 A D I FERDIBREACA DB RS I 1L 5, F 72K AL AT 13ROI B8 L 72 3 F ks
FIEL. 2 ZICHFEINT2 A S > A TREDRFE TREANBH R LTV 5, B Tld % < DRERE
DSMEFRF TR TAARLOBRIZAICER L T2 54T L T 5, 2 U HIERIEIR L~ DOBIE % & 5,
IGBP-NES7' vy = 7 b r##EEL T3,

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).

EMZIRE

ZOMEREICEBT 2 Wh e 5EWL B SERMICED > T2 LT 2 S F & o BISMEEICHEG L T4
ELTWE, £ LT, ZNFNOHIBTIZS 2 3 0 EWr ST AR OMERERAZE) HL T3, &5
I, ISR AR L TV 5 AT, RO S 5 WX B2 Z b e L TR A58, R B
T, SHICIIEEL 22345, 29 LT, ZOHBREDE R EYD LR AR S N, #EFS
NTER, UFETE TR, I FHBHAr — IV TOERD LRI DONWT, FDF—2 A H =X
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RASEREMZEE

LEHALPICTEZERZHS LTS, BEIREIC, (1) EWEREEZ AL TE g ERE, (2) EH
B THE—WPABIR L & ST AWM EER. (3) EMRFE DO ROLIC BT 5 A RBRYEER & RS R ZEA,
DR % & & LRI, (4) SEEEH» W LRENES L OBEEREIC 5 2 2B RICEY) #A TW 5,

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.

W5eERE & R | CURRENT RESEARCH PROGRAMS

RN THBOIFFROEIHSHMEKRELICE A SEE HIx EHIED
Boreal Forest Disturbance in Siberia and its Effect to Global Warming: M.Fukuda

WHRFERDFKTH 5 2R T F A4 KRR THELE 2T 5 L RO KBURRG 2 RET 5, T DHE
B AKAEEDP LD 2 Z > ZAOMBER L, HERIRRLZRET 5, ZN5DBREIC DTN T v
77— 7 TRIAOBIHELR 2 Fh L | kK2 & 5 BELTERMR D I R BRI R BT 5 Z LR ERE
B BB L 72, £ 72 K AR ERE TOBUG N T > ZDEMLEHERE L. Z 1S & 2 R AR T RlfE & 2 #HE L7z,
FRBETICHEEINTWE A T 2DFEEZH LT L7,
< BEEBER > Bl TR LR BRI S T — 2 2T A

HIRUTZEIUVTIRAXFHMROKKICHEIRBEECOYE— b >T BT HHER
Remote sensing on environmental changes induced by boreal forest fire in east Siberia and Alaska: K.
Kushida

BT, [RBOFRIRARIT & 2 EBER 2 RER AT XA OB DOFHH D 72012 NN T Z A FRIC BT
BNV E—tLr v 7L b ARODBEENGAME RIED 5 FHELZ IR L 72, 58 1 BRI KDY Z DFRMRD 2
HWEE EDL ) ICBALE L 2Tl T 72Ol HR ) E— e 7T D W) T A T2 UMK
DHEREREPE(NEP) 7 RiED 2 FEZA L2 NEPORE L N iIcB W Tid, AL HFHFR TIIMIRDEF 55K
ENWZ rEEZ, BRICLAMKROBEMICEDC BEL ) Hke Lz,
<FIRfGR. HEEHE>)E— PV I VAT A

a7 PavNIHEICET 2 RRASEFME X FHIERE
Studies on the systematics of Drosophilidae: M. J. Toda

HE. A > F. BEET YO TEMPLBEINTZ Y 3 7Y 3 73R D Phortical&. Pseudosteganalg.
Dichaetophora)@. Leucophengal@i=>\>C, 36HHEZELHET 5 & & b ic, BREPEICED (RMMITIC LD .
Pseudostegana)E\Z 6FERE. Dichaetophora)@\Z 1 HFERE % R L 72,

IXFTER)ESEYMBESETIVRELEENSHREA Tz M) —CARBNSEE X FHIEE.
BARAEBI R AT HIRER

A model study on biodiversity inventory and ecological classification of organisms living on and around
oak trees: M. J. Toda, K. Matsushita
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SRS TRIARD R BHMIEG I AT DIEDE & Z N 288 - A B EN A LA TEL . &Y
DEDRFZEMERSERRFED L2 MET 2B 2H LI Lz, 72, 3 EMOREF e &
12 & AR DOMIE L LT, EMEREMIEE TR T 57200 [AFEHEMBHRT — I X—2 > 2T 4], T4
bH.H LWL AEYRNCHEA TR IVERE S AT 4 (YR 27 £BioCIS ! http://biokey.museum.
hokudai.ac.jp/Classification/index.jsp). 2> T > V=32 P A2 P AT AZFHT 2NHT —7T VT —%
~N—2 (STDB) B & CYLHMEE 7T— 2 ~— 2 (ZUKAN) # B3¢ L. L2388 (http://bioinfo.lowtem.hokudai.
acjp/db/) T 5 & & bic, SERRIER. SRERBRL & 2R 72, ’
< H FIMtEER > 1 /INBRAR A RE R B =

BEEICHITZ2ZRED M) X X I FEOEFBETEHIEE BT KRR, WERHET
Population genetic structure of two shrew species in Hokkaido: S. D. Ohdachi, Y. Naitoh

T 74 VEETFERERAWCREL 2, &5 60T L MBRH 0 BB b3 A SN h > 72, T 72
RO ER R/ B REBE IS 4 4 7 O TP WIEDOMBE D A S Lz hs, = b7 Clk 2oz R s
5L DDHFEZIEDHBIZRED 5l h 572, S HITKR LRy TRERAT - 7ok, & IC AR BARAREE.
RUEEAREC D 5 31T & A EOHBARERE CIRBITDR P LAy 7 2B TWwb 2 LAV E NIz,
<FIHMEE> 5 > 7 S
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PAN-OKHOTSK RESEARCH CENTER

# & . FACULTY MEMBERS

# % : PROFESSOR
=3 SR - EEEEL - MEEEYEB L OCEIEROKE T TV
MITSUDERA, Humio /D. Sc./Physical Oceanography and Numerical Modeling of the Ocean
Circulation

Bh#d% : ASSOCIATE PROFESSOR
HEE 3% - B - BIEBIEEY:. KA — WO EARRE. KO E - EYEiE
SHIRASAWA, Kunio/D. Sc./Polar Oceanography; Air-Sea-Ice Interaction;Physical and Biologi-
cal Processes in Ice-Covered Waters
7 ] M- T OKEERMY) - ALY, MR AR Yk b
NISHIOKA, Jun/Ph. D. (Fisheries Sci.)/Chemical Oceanography, Marine Biogeochemistry

# PP : LECTURER
AT s - T (B - MR
NAKAMURA, Tomohiro/D. Sc./Physical Oceanography

B F : ASSISTANT PROFESSOR
g BA -l (3 - FokMbs, HEk(LE v
MATOBA, Sumito/D.Sc./Glaciology, Chemistry of snow and ice, Geochemistry

Wr3ei8tZ . OUTLINE of RESEARCH

WY ¥ — 3 ARIERPEM RO BEIERE & U CER164 4 HICRRL & 7z, A ik—Y 7 & & O JFI s
DL B 2RE 2 RT3 Z & 2R L K HERERBEEE O RIS 5 4 > -¥7 PIEL (FF
Mi§aszzHME L, EEMEREE L CoxkEZzH) Z L2 HIEL T 5,

BRor h— 7 7 MU, PRI 2 — T 3 T okl & R, BRI AUEREE &R &\ ) £ L2 TURHEI T SRBEE
ICIEE FN T B, D728, HIERIERELAHED X % N4 R —Y 7 WZEEIMIKIR OB ) T DA D
EESEE L THEICH 5bN DL EEZLNTED . WHITRELZH D> — L L0 5HIMTH L, DL
S BEEEIEZ A A= R LRMIT L2012, BA R— Y 7l A T 2 T BERBESME ORAL M. FK,
WAES)DEMRE=2)> 7, BLUOEELS5OH 2B COBLBB»EETH ), 20— E L CEFEE
R - OKDEE) - KADHNAROFRREH % THE L 3 2 [VoKERENBEN > 2 7 20 (B (HF) WL
—5. Py 7 T7—Vv—=5, Fv 77945 —) ] DEASLH N » TOWMARFHA, AT T —I1C L 5K
NIk ASER, ATHE. MBS 2 AV A R—Y 7RV ZOREORELEH €= ) > 7 2D T\»
3, X<z, @ik (HF) #Ey — 7 228k s L O m— Y 73R EE L CRA R RO EGEENE 217
S TRZEEDIT,ITFRER Py 77— —F— 30z E L, R B L ONEKORRREE 2175 72, £
72, LN I BBV RS BIIZEE 7 RE L CRPBHZ1T-> T8N 20T — FERD 72 DEERER 7o B
i 72,

F 7z, ACROPREEIE SR O A W BE % 2 B8R D KREREHD PG BRE 2 AR B 720, T 7 A4 TIRb e
TAZRAT OB 2D D L EHIT ALTF ¥V HCKRATT 0 NN 77 —%FiizlcikE LB 2 BasE L
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72o 2 51T, BERA R —Y 7B L O AL SR T 5 N BIHRER 2 BT L. A R—Y 7
5 IR SO HEKIEERIC & » GEIFN T 2 KENRIENSIEETH S Z & 2R L 72,
b DT — 2 ZiA LA - REINEOKE S THSC W EIEER - R B R 2 SO R RELEE FH 217) Z &
bLLr P —DBEELTETH) N ZHIRL THEEET VB LT ML 2T 2D Z#EDH T 5,
1THEEIIEMEEA S — Y 7T TS & - CEBBISCRMERIFROBIEN 2 BRER /T s bic. 2
— 7 TR b VEERILAEREIC 22 1T CORR — PSS & T T VIS L 282 Blth L 72 2 2 T BIIEIC
W 72 EIY A 2 BRI £ 1TV A R — Y 7R F R R~ OB B W L 20 s L T & 72,
. CPECLTRED 6. AR H 5 RAHERERER AT GE & ORI & 28 [T 2a— VA r—r 7] 7’1
P MRy oI o THEEL T 5,

Pan-Okhotsk Research Center has been 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 elucidat-
ing 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 a central role in the international research community of this
field.

The Sea of Okhotsk is surrounded by peculiar climatic zones such as Siberia to the east, the North
Pacific to the west, the Arctic to the north, and subtropics to the south; the Pan-Okhotsk region is
located at a crossroad of these climatic zones. If the global warming proceeds, its influence could
emerge as e.g. decrease in the sea-ice coverage in the Sea of Okhotsk or changes in vegetation in Siberia.
This implies that the Pan-Okhotsk area might act as a sensor to the global environmental change. In
order to Capture these changes and to elucidate their mechanisms, the most important task is to conduct
long-term monitoring and in-sits observations of environmental parameters (e.g. atmosphere, ocean,
sea-ice, vegetation, etc) that control the Pan-Okhotsk environment. To monitor these changes, an
observation system including an ocean HF radar, a Doppler radar, a Doppler lidar, was introduced,
which enables us to observe atmospheric and oceanic fields simultaneously. An unmanned meteorologi-
cal station in the northern Sakhalin, a tower to observe micro-meteofology in a forest, and monitoring
by satellite and ship has also been supported.

Iron is an essential nutrient that controls phytoplankton growth in the ocean. To investigate iron
input via aerosol dust event to the western subarctic Pacific, we installed high volume aerosol sampler
at Kamchatka peninsula and conducted analysis of ice-core sample which collected from Alaska. We
have also found the other important source of iron to the region. According to the analysis of
oceanographic data, iron is likely to be transported from coastal-shelf region of the Sea of Okhotsk to
the western subarctic Pacific via intermediate-water layer, and is finally supplied to the surface by
strong winter vertical mixing in this area.

Another important task for the center is to integrate these observations and predict regional
impacts of the global change to the Pan-Okhotsk area (e.g. on sea-ice coverage, material cycle, etc.).
Aiming this, we have begun development of a high-resolution model of the Sea of Okhotsk, as well as
a regional atmosphere and ocean coupled model. Theoretical studies on the effects of strong tidal
mixing along the Kuril Islands, to the circulation in the Sea of Okhotsk and the North Pacific, have also
been made. ;

So-called “Amur-Okhotsk Project”, which is a collaborative study between the Research Institute
for Humanity and Nature and ILTS, started from 2005. Pan-Okhotsk Reseach Center plays a central
role in this project.

33



R R — Y S BARR > 5 —
HEREE L KR : CURRENT RESEARCH PROGRAMS

FHR—Y 7 BERTEBERORETE Y BRICE T 3 ERNMAR P =SFHk. R R
Theoretical Study on the clockwise circulation in the Kuril Basin of the Sea of Okhotsk: H. Mitsudera, T.
Nakamura \

FiR—Y 7RO 7 V) AR BIT 2 RHEILREETEI) OIEERTH D L KR IZ108SVIC ET b AR T
X, 20 k) wRERHEL Y OIER £ BB E G L7z, BIRERHT 2 4 7 =X u & LT, TEIBR DM
BAIC L 2%ED L PB~ORFTN G BITOMB S £ 2 72, 2 2 CORFTHZEATIL. BFEAIC L - TET
PEERMAPRYSL 77w 7 AR GHEICEWTZLDTH L, 2D & ) w#ATIC L > TTEIIE L) R DOMEEN
WCEGEEERDET 5 2 &, FEREMRIC L > THRRICZERIH D Z L 2R L 72,
<R > BRA R —Y 7GRN L 2T L4

FR—V VBRROSHGEHERR  Fux =F8k. IFFUMERE WAER. B THEA
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