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MZEDEEE &R : CURRENT RESEARCH PROGRAMS
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Numerical simulations of the dynamics of the Greenlandic Qaanaaq drainage basin in the recent past and
into the future
R. Greve, H. Seddik, S. Sugiyama, A. Abe-Ouchi, F. Saito, T. Zwinger

The Qaanaaq drainage basin, situated in the northwestern part of the Greenland ice sheet, is a typical
drainage basin with a number of fast-flowing outlet glaciers. In this project, we carried out modeling studies
of the Bowdoin Glacier, a fjord-terminating outlet glacier, using the full Stokes finite element model Elmer/Ice.
The finite element mesh was built by combining surface, bedrock and ocean-bed topography data from various
sources, using interpolation routines provided by the software Mathematica. We employed a control inverse
method to infer the basal drag. The method relies on computing the adjoint of the full Stokes system and on
minimizing the misfit between measured and computed surface velocities. The Intel Fortran compiler was
used to build Elmer/Ice on the new workstation which was also purchased for the project. This workstation,
as well as other, already available computing facilities, was used to carry out the control inverse computations.
Good agreement of computed and observed surface velocities could be obtained. The computed stress regime
1s complex, and the normal components of the deviatoric stresses play an important role in the glacier
dynamics. The flow model was then used to investigate the sensitivity of the glacier to dynamical forcings.
We found (in accordance with observations) that the glacier accelerates with decreasing sea level, whereas
surface velocities (in particular towards the glacier front) decrease with higher sea level. This highlights
the importance of the sea level in supporting the glacier. Furthermore, the model showed that the glacier is
sensitive to basal perturbations (higher basal lubrication associated with melt/precipitation water reaching
the glacier base).
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Development of real-time monitoring buoy system for ice-covered oceans

S. Aoki, K. Ohshima, Y. Fukamachi, K. Ono
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Development of a coupled ocean-sea ice model for multi-scale/multi-process ocean simulations
Y. Matsumura
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Electric-field-induced interfacial instability of quasi liquid layers on ice surfaces.
— In situ determination of interfacial tension and shear viscosity —
K. Murata
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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. Ilizuka, “Asrtrobiology” by N. Watanabe, “Cryosphere Eco-
omics” by Y. Kasahara, “Cryosphere Non-equilibrium Science” by 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.
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Long-term variation in sea ice production and its impact on the intermediate circulation
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What drives the southward drift of sea ice in the Sea of Okhotsk?

K. I. Ohshima, Y. Fukamachi, D. Simizu
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Development of an RF ion trap for studying on ion-induced nucleation

N. Watanabe, Y. Nakai, T. Hama, H. Hidaka

IR KRR THZER THE UMb FEROMBERE LT, A4 2K L7y 728 —REDPIFE
WCEETH L, WEFEEE TIIAFEEA 4 Y HEERMEEHELE LW FAY — A4 VORI A VF—D
WEZAT S 7205, KEFIZ T TAY —BMRICHTL2EREN LT A= THLSHELXZMEST A L2 HIF L.
REEIA GV NIy THEORETIT- 720

BEBKKREAICHTIERFEREF I RIVRISICELBIFLY, T2NDEKFEEL

ANRATSE, AR (REREESE RS A% i HEZE. B PISEM. #d% ELBEs

Formation of deuterated species of ethylene and ethane by tunneling reactions of deuterium atoms on a
cryogenic ice surface

H. Kobayashi, H. Kawakita, H. Hidaka, T. Hama, N. Watanabe
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Deuterium enrichment of ethanol by H-D substitution tunneling reaction on ice
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KRB BERM UG & 5 FARRIREBEZBEAEDIF L8 ) —VIZOWTHRZ, T8 =)V Tid, #B%
WCHRZZFEC 7V a = VEBERDO X Y ) — Vv Oia LR ) HD EfRSE L N2 0#i#EE Th 5 D-H E#f
FOBDOMIISHE L B Z Dotz b2V BUSIZIHEELEEE O TCIRICIEF ICBUETH 5 720, [\ R
ThHhoTHRABNIIEL ELLZEPHL DI o720 T2, BREERICL DS HEDENCSHL 22T 5
LM TE, HD EHSL, D-HERMEGZ EEWNICHTHNE A, BHERBSICE DTS ) — U2 E
RFERET U REMEIZIER ISE W C D% o 72,

<FIHMERE, 2208 > MRIK R UG AV F =50 A7 4

BEIRIVX—1 4 RBHICKILPEREDOES

AR RS AIRFEFINIZER PD). Wl GUEB RS PIRFEBIRIZEE SPD) . I (XK
%), i AN #ox JERREE

Low-energy ion-irradiation of olivine plate: implication to the effect of solar wind on ITOKAWA dust particle
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Formation of NO* hydrate by a selected-ion-injected drift-tube mass spectrometer

H.Hidaka, Y. Nakai, T. M. Kojima, N. Watanabe
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Surface melting on prism and other high-index faces of ice crystals
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IRZEMEIEE - OUTLINE of RESEARCH
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Water and material cycles on the earth surface are essential components of earth system and climate sciences.
In this division we conduct the physical and chemical studies on the atmosphere, ocean and land surfaces in the
high latitudes from various standpoints such as meteorology, physical oceanography, geochemistry, hydrology,
glaciology and paleoclimatology. Main targets are atmosphere, ocean, clouds, sea-ice, snow, glacier, soils,
vegetations, and sediments. Our approaches include field observation, laboratory experiment, chemical analysis,
remote sensing and modeling.

Topics advanced in 2014 include: a ) Based on the mooring observations in Antarctic polynyas, a linkage
was discovered between sea ice and dense water formations; b) Observation of the Soya Warm Current using
HF radar indicated a good agreement with the ship-board observations; ¢ ) Multidecadal warming of Antarctic
bottom waters was found near the western Antarctica; d ) Based on the atmospheric observation over the
northern Himalayas, penetration of biomass-burning products from South Asia through the Himalayas was
discovered using the data of organic acids; e ) Secondary production of organic aerosols was observed via the
photochemical oxidation of biogenic volatile organic compounds over Mt. Fuji, Japan; f) Modeling of oxygen
1sotope dynamics in terrestrial ecosystems has been verified during the filed observation at a forest site in
Takayama, Gifu Prefecture.

RERBE AR - CURRENT RESEARCH PROGRAMS

BB TORERY ZVEFEKORABEYYE> T
B KEE—M. ZBANF G5/hEs dE8d%)

Circumpolar mapping of Antarctic coastal polynyas and landfast sea ice
K. I. Ohshima, S. Nihashi
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Kelvin Waves around Antarctica

K. I. Ohshima, K. Kusahara
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Mooring measurement of ice thickness and bottom water off Cape Darnley, Antarctica

Y. Fukamachi, K. I. Ohshima, Y. Matsumura, K. Ono, S. Aoki, T. Tamura, D. Simizu
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Mooring measurement of ice thickness in a coastal polynya in the Chukchi Sea

Y. Fukamachi, K. I. Ohshima, T. Takatsuka, H. Eicken, A. R. Mahoney
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W% AR
Development of an advanced numerical model for coupled ocean-sea ice system

Y. Matsumura
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High resolution modeling of the Antarctic coastal region

Y. Matsumura and K. Kusahara

BFAIFERE - BT AW K - DK ST TV R WL AR DK R RSB S LT 2 T
BT L2 okt . COEE 725 TBRKOTIRABIZIZOWTOEMBEEREFERE 1T 720 1t
FeDETY ¥ ZWIZETIE Z O Mg C O MR Tl T & I GE Rl S A Z E TR S LT & 7N
ZDOJER DS BEAFEOEAEE 7V TEOKIL ORI & 2 BRI S T % 72 DR BT RUE 23551k L.
WEDPOTA L7ZBEKDEDSKEUZ L > TEDIL, MPKIZEIET 5 TICHIKEES FTHHSINTLE ) 72
HOTHDHI LR L 720 BIZHY TORILEEIC X 2 JoREGEE IS T 2E 0% 2 FEfT 5 2 & T,
MED DMK E TOREKGEADHER: S AL, AR RE 2 L < BIN LBHIE & xo < &) i R—
bisz, (A L BREERERE RS

TI2VNWTARAOBEET) T

B BAERIE. B KEE—/

Lagrangian modeling of frazil ice in the ocean transport

Y. Matsumura and K. I. Ohshima

N FT T VISHARA T N2R T BT TV E HWT, BETOMNERTHLETIINT A AR T8B
L oTT 7T 0T 7 Y il KRS & E T VR E L T b, FEFEEETIZlKE 7T
WHRLTF OB F L AAHEAERADE T MEEN T WA, REBIZFNCEIVFLLEDETETIINT AR
UKD S 2T BPLOMEH & LT, WRPLMEDO 22105 2 L2k 5, @it Th 5 K & 43 5H T
HHTTINTAADNFW Ty 7)) 7R IEMEICEBTE 2 L) ICEEL L7z, K =V 28 L 72341
FEBrFER L2 2 AH, HRFEE X CEAET HIEEK 100 m B EOFHIREELIH S iz,

BRBEL —FICE DRBEROEA

Bz TLREN, dEEGR  RETEE, Bdx KREE—EB, BaEMBE &%
Observation of the Soya Warm Current using HF radar

N. Ebuchi, Y. Fukamachi, K.l. Ohshima, T. Takatsuka
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Estimation of wind drift current in the Soya Strait

W. Zhang, N. Ebuchi, Y. Fukamachi
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Drift ice detection by HF ocean radar off Mombetsu

W. Zhang, N. Ebuchi, T. Takatsuka, H. Abe
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Evaluation of marine surface vector winds observed by spaceborne scatterometers

N. Ebuchi
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Evaluation of sea surface salinity observed by spaceborne microwave radiometer

N. Ebuchi, H. Abe

201146 AT b Lo/, R EMD TORR2IESENER I v 2 a > Aquarius O T — % % i
ML MRS OBUANKS B ORI & iR D FE 2 7z, Blll SN ilHiES 7T — 5 %2, 74, 70— b, 7—
FEMLET VIR R EOTF— % L L7z, ZOFR, K - HfEE O KR - RIS TIX, BERBEZIZIZ
ERTELRARTH B, SO SR T, FHEAIZHES ST 5 REERNZ & 13mA2 T, SR
B O IE R W HLE O RO IEDREED T3 Th Wiz, BEDPELLZEDNHLNE ol BN
BT — % 2o T, HEGEBR ORI RSB ERIERE T VAO T — 7 YLD REMEZR E12own
TH~7=,

[LT<] BERE YA 7 OEBHEETICE > TEBI & h /-8 EREOREE S
iz TLREAN

Evaluation of marine surface wind speed observed by AMSR2 on GCOM-W1
N. Ebuchi
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Atlantic - Pacific asymmetry of subsurface temperature change and frontal response of the Antarctic Cir-
cumpolar Current for the recent three decades

S. Aoki
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Multidecadal warming of Antarctic waters
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Development of realtime monitoring buoy system for the polar oceans

S. Aoki, K.I. Ohshima, Y. Fukamachi, K. Ono
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Study on wave-sea ice interaction in the marginal sea ice zone and its relation with the floe size distribution
T. Toyota, A. Fraser
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Interannual variability of snow depth on sea ice off East Antarctica

T. Toyota, D. Nomura
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Variability of the fast ice properties near the Antarctic Syowa station

T. Toyota, D. Nomura
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Formation processes and mechanisms of clouds and cloud systems

Y. Fujiyoshi and M. Kawashima
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Atmospheric phenomena caused by clouds and cloud systems
Y. Fujiyoshi and M. Kawashima
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Penetration of biomass-burning emissions from South Asia through the Himalayas: new insights from atmo-
spheric organic acids

Z. Cong, K. Kawamura
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Secondary production of organic aerosols from biogenic VOCs over Mt. Fuji, Japan

P. Fu, K. Kawamura, Y. Miyazaki
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Hygroscopic properties of particles nebulized from water extracts of aerosols collected at Chichijima Island
in the western North Pacific: Outflow region of Asian dust

S. K. R. Boreddy, K. Kawamura
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S. K. R. Boreddy (GFRVVEINGFRINIZEE ). #d% Wk Ak
A 12-year observation of water-soluble inorganic ions in TSP aerosols collected at a remote marine location
in the western North Pacific: An outflow region of Asian dust

S. K. R. Boreddy, K. Kawamura
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EXFFEEEBEBROEBEI7OVINRTHRESNESREDY 2B, 7ES1 B, JUAXY-IVEH K
CAFIVTUAXHF -

FHTBEZEE S. Bikkina, #I% AT AR, Bi# W= SHEIAG TSI P. Fu

High abundances of oxalic, azelaic and glyoxylic acids and methylglyoxal in the open ocean with high bio-
logical activity: Implication for secondary OA formation from isoprene

S. Bikkina, K. Kawamura, Y. Miyazaki, P. Fu
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Long-range atmospheric transport of volatile monocarboxylic acids with Asian dust over high mountain snow
site, central Japan

T. Mochizuki, K. Kawamura
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dEBIZ  BSE. MIBH CGRECRFRGUBENIZEDT  dE%d%)
Model validation of Early Pliocene Climate Reorganization hypothesis

0. Seki, K.Oka
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TWIEERALIZ LD . KRFEFTFHIEROFRI SR SNTHERTH L E VI IRFHEZ VT ZOIRGEHE &~
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ERI7OVIVOEIENL —H—DORE
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Development and application of organic aerosol tracers in ice core study

0. Seki, K. Kawamura, T. Shiraiwa
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Effect of nitrogen fertilization on the formation of atmospheric organic aerosols in the cool-temperate forest
Y. Miyazaki, H. Kawakami, K. Kawamura, T. Hiura
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Effect of marine microbial activity on the formation of atmospheric organic aerosols over the Eastern Pacific
Y. Miyazaki, K. Ono, K. Kawamura
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Contribution of chloride ion contents in leaves of Osmunda japonica to the emission of methyl chloride

Y. Miyazaki, Y. Yokouchi, T. Hiura
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Bz WELH
Modeling of oxygen isotope dynamics in terrestrial ecosystems

T. Watanabe
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Bz WELH

Turbulence structures and transport efficiency within and above plant canopies

T. Watanabe
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W% TibgE. Box VLT
Topographic effects on nocturnal atmospheric cooling

K. Shimoyama, T. Watanabe
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C OFERIT M FZEICHFAET AR OmN T #EHICI A 20 L HfFEI NS,
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Spatial structures of atmospheric turbulence in the surface boundary layer based on field observation

K. Shimoyama, T. Watanabe
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Liquid water movement in a snowpack under the heavy rainfall event

Y. Ishii, S. Nakatsubo, S. Mori, S. Matoba
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Optimization of distributed hydrological model in cold mountainous regions

Y. Ishii
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Permafrost environment in the Daisetsu Mountains

T. Sone
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Periglacial environment in James Ross Island, Antarctic Peninsula region

T. Sone
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IRZEMEIEE - OUTLINE of RESEARCH
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O o720 ZOWZEIX. KOFEE LTl 2 7210 T <, MERERER: - KICFMIZ D IEFICEE
BERTH L, LF— NV a— v A5FilRoillEo KBS FaI 15 R 217w, WEBAERE Rz, 1%
B 2GR BRI IR A Tl AR A B R & L BT A Z e AR E Nz, KIRTOA—EKIZ, S/
A RZIBDORERIID SN 7 fEH S F1 A Tolman BRI L VSN, ZOWf5EI3#EHE S 7z PHYSICAL
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Frontier Ice and Snow Science Section The Frontier Ice and Snow Science Section pursues comprehensive
understanding of planetary and terrestrial phenomena on the basis of ice and snow sciences. This section
opens the way for new innovative research fields on environmental, physical and chemical issues related to the
ice and snow. The section is constructed by five specialized research groups: Glacier and Ice Sheet Research
Group, Phase Transition Dynamics Group, Ice and Planetary Science Group, Astrophysical Chemistry Group,
and Theoretical Planetary Science Group. Research topics include various interesting aspects related to the
dynamics of glacier and ice sheet fluctuation, the physical-chemical aspects of ice cores, the phase transition
dynamics of snow and ice, the biological aspects of ice, the physical processes of ice and related materials
under the low temperature environment in space, and the physical properties of condensed matters under the
very low temperatures conditions.

Most significant achievements in 2014 are as follows. Based on numerical simulations and field
measurements on the Antarctic and Greenland ice sheets, we demonstrated the significant roles of ice
dynamics and ice shelf basal melting on the ice sheet mass balance. We also analyzed non-volatile impurities in
ice cores from the ice sheets to reconstruct changes in aerosol constituents over the last deglaciation.Utilizing
advanced optical microscopy, we found that HCl gas adsorbed on an ice crystal surface melts the surface and
forms a liquid layer on the surface. We also found that at a crystal-melt interface, a novel liquid phase (different
from the melt) emerges under a temperature very close to the melting point. We have been successful for
the first time in observing the surface structure of amorphous solid water at very low temperatures by an
atomic force microscope. The structure and it's temperature dependence were found to differ from those
ever deduced previously. This finding has a big impact on not only ice science but also planetary science and
astronomy. By performing large-scale MD simulations of boiling for Lenard-Jones liquid, we measured the
homogeneous bubble nucleation rates. The measured rates agree well with the predictions of the classical
nucleation theory at high temperatures. The disagreements at low temperatures are explained by the Tolman
effect on the surface tension of nano-sized bubbles.
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J1) =272 NKEE Qaanaaq FIE D AZHIEENCRET 5 7 ILEIH & BEER
B 7L —x F)V7, HE%RR 7 a0 v s nNFA dEER BIME, MEKE (RER AR
24F) . PR (REURS:, dEBA%) . B4 Qi Zemas . Bahmist )
Model development and numerical experiments on the flow dynamics of the Greenlandic Qaanaaq drainage
basin
R. Greve, H. Seddik, S. Sugiyama, D. Sakakibara, A. Abe-Ouchi (Univ. Tokyo), F. Saito (JAMSTEC)
We set up the full Stokes model Elmer/Ice for Bowdoin Glacier, a fjord-terminating outlet glacier of the Qa-

anaaq drainage basin in north-western Greenland. By combining data for the basal and surface topographies
from different resources, we created a high-resolution finite element mesh for the glacier. We carried out pre-
liminary steady-state simulations in order to understand the observed flow pattern of the glacier.

<PHELiRE. $E1E% > Network of Linux PCs “rironnet”

EERKEKDOEE E WEMEEICETSHIaL—2a > ORRICAITT

iz L= F)7, #HEWIER k741 v NFLA, MEET HEAS #E5IR). HELAE (F

FENTZERA F% . W92 ). Ben Galton-Fenzi (ACE CRC Hobart, ##-Eff7EH). Adam Treverrow (ACE

CRC Hobart, 1#-Eif7EE8). Roland C. Warner (ACE CRC Hobart. LFEWZEE)

Towards improved simulations of the evolution and dynamics of the Antarctic ice sheet

R. Greve, H. Seddik, A. Abe-Ouchi (Univ. Tokyo), F. Saito (JAMSTEC), B. Galton-Fenzi (ACE CRC Ho-

bart), A. Treverrow (ACE CRC Hobart), R. C. Warner (ACE CRC Hobart)

We developed a new, physically-based parameterization for sub-ice-shelf melting of the Antarctic ice sheet,
which is a crucial process for its response to changing climatic conditions. We also developed a shallow ice/
shelfy stream hybrid scheme for ice stream dynamics and a simple, computationally cheap treatment of
flow-induced anisotropy. All features were implemented in the version of the model SICOPOLIS for the entire
Antarctic ice sheet. Further, we investigated the fast-flow dynamics of the Shirase drainage basin with the full
Stokes model Elmer/Ice.
<PHE sk, F£1ES% >  Network of Linux PCs “rironnet”
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Role of ice dynamics in rapid retreat of calving glaciers

S. Sugiyama, D. Sakakibara, M. Minowa, Y. Ohashi
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Hot water drilling at Johnsons Glacier on Livingston Island, Antarctic Peninsula

S. Sugiyama
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Ice mass loss in the northwestern Greenland

S. Sugiyama, M. Sumito, S. Tsutaki, D. Sakakibara, M. Maruyama, J. Saito, Y. Ohashi, N. Katayama
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Effect of hydrogen chloride on an ice basal face
K. Nagashima, G. Sazaki, T. Hama, H. Asakawa, K. Murata, Y. Furukawa
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Nano measurement of ice surface by non-contact atomic force microscopy

K. Nagashima, G. Sazaki, Y. Furukawa, M. Abe
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BREOKEEE L OER 21T o 720 F72. EEOMMEILIZ X 5 A7) 7 AREAWIFE T & 25 LR 0 Jeizfil g 7
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Surface structure determination by comparison between non-contact AFM images and SPM simulator imag-
es

K. Nagashima
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In situ determination of shear viscosity of quasi liquid layers on ice crystal surfaces:

K. Murata, H. Asakawa, K. Nagashima, Y. Furukawa, G. Sazaki
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Hierarchical dynamics in melting processes

K. Murata, H. Asakawa, K. Nagashima, Y. Furukawa, G. Sazaki
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Formation of organic molecules by photochemical reactions in interstellar clouds

L. Piani, S. Tachibana, T. Hama, Y. Endo, K. Fujita, S. Nakatsubo, H. Fukushi, S. Mori, T. Chigai, H.
Yurimoto, A. Kouchi
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Big RS, REEEN GHRFEIPTZER PD) . #o% HFWNR. B EIEE
Control of solid benzene hydrogenation via surface structure
T. Hama, H. Ueta, A. Kouchi, N. Watanabe
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The observation of amorphous-ice surface by a low-temperature ultrahigh-vacuum atomic force microscope:
Substrate-temperature-dependence of the ice morphology

H. Hidaka, Y. Sugimoto, N. Watanabe, A. Kouchi
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Synthesis experiment of organic molecules by catalytic reaction on amorphous magnesium silicate substrate
Y. Kimura, A. Kouchi, N. Watanabe, T. Hama, T. Yamazaki, H. Hidaka

KIMPUCFEBRZBEOMIE 2 £, EROFIEREAMEORE L L CHzE 3 T\w5b 100-500 K, 107°-10°
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bHHIEREY T AT T LT A BRIEZ BRI HTERZ A Y — S8, KFL—BILRFZORETZMA. 180
—300 K, ~ 50 Pa ® 4T C Fischer-Tropsch Bl O fili it S IR SEER 2 4T > 720 T OfEFR. HAET ToORr, JERE
T RT T LT AW TR A ROS IR 5 WS ESHHL 2R o 72,
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Development of in-situ infrared measurement system in a nucleation process in the laboratory

Y. Kimura, N. Watanabe, T. Hama, S.Ishizuka
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Production of samples for space weathering experiment using the Exposed Experiment Handrail Attachment
Mechanism of International Space Station

Y. Kimura, I. Sakon, H. Sato, R. Komatsu

EREFHAT — Y 3 Y OE LT 1AAEMIZDZ o TEE 2 PR T ICM £ 2179 <<, 38
WA AT o 720 HFIC, FHEMISEENICHAET ik ZEWE OBMYWE & LT Organic globule. Onion like
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Development of a direct observation system for crystallization process in a solution

Y. Kimura, A. Kouchi, T. Yamazaki

HBIZANONDHEMAE LTHEHSN TV D, A4 AR EEREE L2FERE . RIEZ W -COREBHE % &
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dEHGE HR S, AEE S (FRELERY LERE). BAR IR #0). FHEEE Ba
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Numerical Simulation of Dust Aggregates and Planetesimal Formation

H Tanaka, K. Wada, S. Okuzumi, A. Kataoka, R. Tazaki
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L CHEMBEE M2 W20 - SELE T Ve L7z, 2612, YA MO 1 REE2BoE L7z, X
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Numerical Simulation of disruption at planetesimal collisions

H. Tanaka, H. Genda, K. Wada, H. Kobayashi

MR /NEREOEAZET 2 ICBWTREBIEETVIEIUELRERTH ) LD FEOEHET VDL
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Molecular Dynamics Simulation of Homogeneous Nucleation

H. Tanaka, K. K. Tanaka, J. Diemand, R. Angélil
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217 (EEERRT W)
Co-evolution of Giant planets and a Protoplanetary Disk
H. Tanaka, K. Kanagawa, T. Muto, M. Momose, T. Tanigawa
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IRZEMEIEE - OUTLINE of RESEARCH

LM O B, EEEICBITA2EYERE L OMEIER. EMEHEE L OREEISEEZH S 2127
HTEThb, EMIEVEIOR, SELREMFEITE L, F/INOOEYIIESGEZ GOS0 5
TTEBFLTWS, BEHMMTIE, INSEYORBHEICHEELHO 22T 5720, e REZEHA 7 — LT
DEWMOLHED /Ny — LR, BRICBI 240 - BRERAHEER . MAEWARE, SSERMEEESL LS
B OBREE G & EALDOWIZE R & Stk T T U —F 2R A TV Do FFICRIEFEIL, FReD L) LRS- 57z,
ORHBOBEHRGIEICBWTEELZREZR-THE 7077 —P2FEEL T, ZOWRPEEFRED/NY —
YEHLPII L2 OFEREY ¥ 37 A X I OGHILRKOBREIZ OV TRIEN ST RIS 217\ Hls2
L DGR OB R EOF T M A R 157, QMBARROEEEILICEES-3 2 AW o SRR E 2R L.
EHICH L HORME (Sulfuricellales H) #1772 - 720 S HISHIHERBEICB W TIE X & Y EALHITEME 5§
HZEEFERL., INETOREEZRMEMS LBV B2 L ko7 ORIBENT ORI TH % LifEE -
KEI - BEEAEOIL T ESR OB EREB I BWT, SNFETISH IS EMERL CEX-HKE=Y
)Y THRENS . EGEBERELZBIIST 2L THROISET DOV TEREN - BRI L. @BERD
FrlwviEzRE L, JEA ML A% ST 2 #I0EEONIZEI 8 L Wil 2 52t L 72,

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

R E R - CURRENT RESEARCH PROGRAMS

ESBESRZEICH T 2 FMROEZEDOERTR - EEFRIEN

Bz HEEEEZ. R BHEIE. B BRI, % NEEE

Responses of a boreal forest to climate change in the cryosphere

T. Hara, A. Sumida, S. Hasegawa, K. Ono
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A study of the long-term changes of stem biomass and leaf area index in relation to the individual-tree dy-
namics in an evergreen coniferous forest

A. Sumida
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Patterns of branch growth and death in the crowns of Sakhalin spruce, Picea glehnii.

L. Chen, A. Sumida
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Physiological responses of Sasa senanensis leaves after snowmelt

K. Ono
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Study on the structure of photosystems

A. Tanaka, A. Takabayashi, M. Yokono
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Regulation of chlorophyll b degradation

X. Hu, H. Ito, A. Tanaka
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Functional analysis of two light-harvesting-like proteins, LIL3 and LIL8, in higher plants

R. Tanaka, A. Tanaka, A. Takabayashi
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Chlorophyll biosynthesis under low-temperature environments

X. Hu, R. Tanaka

TP OFeE I EIE, KRR T (—#IZIZ 0T 25 10CCHVOIRE) Tk, BEX TR TV &
HoENTWD, ZoEER, KRRET TUHEFRTOBEISENSL P FEELEREEZ LN TV S, K
e Cld, RRE T ToZ7un 7 4 VERDEEZ R, BEFRTOBEOENICZ oa 7 1 VERDTF
PEDRTAED LI ITHEL TV L iR, ZOMRE. 04 XF X FITBWTIL, JRIERRFETTIEEL
v 74 IVAERIEERTAL 2L, EIZ5 =TI /L 7)) VEBEHROEEBEZE TH L7 VY IV tRNA
IEICHE R DIEED T > T D Z EDTRE S 7z,

<K%, 2E%> DNAGHI VAT L, A A=V VTRV A7 4, @m0, mEikrao~ 7574 —

#7138 Stay-green ¥ DIEZFE
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Screening of stay-green plants.

A. Takabayashi, H. Ito, R. Tanaka, A. Tanaka
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Relationship between Snowball earth and biological evolution

A. Takabayashi, M. Yokono, A. Tanaka
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Community structure of planktonic methane-oxidizing bacteria in a subtropical reservoir

H. Kojima, M. Fukui
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Isolation of a novel sulfur oxidizer and description of a novel order Sulfuricellales
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Molecular mechanism of non-self recognition in insect defense system

M. Ochiai
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Study of range expansion of commensal house shrews
S.Ohdachi, H.Suzuki, M.Motokawa, S.Arai, T.Jogahara, M.Murakami, T.Yamagata, S.Oda
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IZEMIEE - OUTLINE of RESEARCH
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Pan-Okhotsk Research Center was established in April, 2004, attached to the Institute of Low
Temperature Science (ILTS). This center was founded to foster development of the environmental
research of the Pan-Okhotsk region by elucidating roles of the region in global climate, as well as by
evaluating impacts of the global change to the region. October, 2013, this center was restructured into
three divisions, which are Division of the Climate Impacts, Division of the Land-Ocean Linkages and Office
for the International Cooperation. The Sea of Okhotsk is surrounded by peculiar climatic zones such as
a boreal climate of Siberia and subarctic climate in the North Pacific; the Pan-Okhotsk region is located
at a crossroad of these climatic zones. Recently, the global warming proceeds rapidly in this area, and its
influence emerges as the decrease in the sea-ice coverage and warming of the intermediate layer in the
Sea of Okhotsk as clearly as aerial changes in the terrestrial cryosphere. 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, rivers and vegetation, which control environment
and climate in the Pan-Okhotsk area. To monitor these changes, an observation system including an ocean
HF radar and a Doppler radar was installed along the Okhotsk Sea of the coast of Hokkaido, enabling us to
observe atmospheric and oceanic fields simultaneously. We have also developed an international research
network with various countries including Russia.

In 2014, collaborating with Russian Far Eastern Region Hydrometeorological Research we successfully
made a research cruise off the east coast of the Kamchatka Peninsula, where data for materials circulation,
including iron, were missing. Achievements of observations in the Sea of Okhotsk and the Russian-Japan
collaboration were published in a special issue of Progress in Oceanography. The activities on the Amur-
Okhotsk consortium has been promoted, and research on historical land use and land cover in the Amur
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River Basin were published as a book from Springer. Further, ice core samples were analyzed to reconstruct
past environmental changes of the northern North Pacific region. We have also collaborated with Institute
to analyze Russian oceanographic datasets to understand the three dimensional characteristics of the
shallow overturning circulation connecting the surface and intermediate layers of the North Pacific Ocean.
Another important task of the center is to integrate these observations and predict regional impacts
of the global change on the Pan-Okhotsk environment. In this fiscal year, causes for the warming in the
intermediate layer of the Sea of Okhotsk were elucidated using numerical experiments. Further, we
conducted high resolution simulations around Hokkaido, including the Soya Warm Current and the coastal

Oyashio, aiming coastal ocean predictions.

RERE AR - CURRENT RESEARCH PROGRAMS
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Numerical study on the overturning circulation in the Sea of Okhotsk and the North Pacific Ocean

H. Mitsudera, T. Nakanowatari, T. Nakamura, K. Ohshima
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Theoretical studies on the Soya Warm Current
H. Mitsudera, T. Nakamura
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Studies on mechanisms of the ice band formation in marginal ice zones

H. Mitsudera
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Studies on the dynamics of the subarctic gyre

H. Mitsudera
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Studies on the linkage between the Sea of Okhotsk and the arctic region

H. Mitsudera
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Ocean circulation and biogeochemical cycles in the western subarctic Pacific — Research Expedition at
East Kamchatka Current and around Kuril island —

J.Nishioka, K.Ono, A.Murayama, N. Takesue
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Dissolved iron and nitrate distribution in the South Pacific and the Southern Ocean-International
GEOTRACES program

J.Nishioka
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Influence of sea ice melt water originated from the Okhotsk Sea on spring phytoplankton bloom in the
Oyashio region

J. Nishioka, K.Ono, A.Murayama
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Management of the Amur-Okhotsk Consortium
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Material flow and watershed conservation in the Abashiri River basin
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Spatial variations in river water soluble elements in the Fuhren Lake catchment
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A preliminary study on the upper reach of the Bureya River, one of the major branches of the Amur River
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Modeling of oceanic material circulation and ecosystem around the Pan-Okhotsk region
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Instabilities in a shear flow over bottom topography and resulting turbulent mixing
T. Nakamura, H. Mitsudera
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