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JOINT RESARCH DIVISION

8  FACULTY MEMBERS

# % : PROFESSORS

REBE—RE - B - Wy ok - WRERE Y AT A
OHSHIMA, Kay I. / D.Sc./ Physical Oceanography; Ice-Ocean Coupled System
il M- GBERERBERNS) - JkiAs
SUGIYAMA, Shin / Ph.D/ Glaciology
M sg— - Bl - R Ry
TANAKA, Ryouichi / Dr. Sci./ Plant Physiology

i) vk - L OKER) - (LSS
NISHIOKA, Jun / Ph. D (Fisheries Sci.)/ Chemical Oceanography; Ocean Biogeochemistry

HEHZ : ASSOCIATE PROFESSORS
BA K- () - WY BISEEES
AOKI, Shigeru / Ph.D./ Physical oceanography; Polar oceanography
AN B - L (B - 5 WEREE
KIMURA, Yuki / Ph.D./ Nano-material science

ifZesIZ | OUTLINE of RESEARCH
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BWEDOA M FH A M) — ] 2305 P2 FER L 720 72 5F0OFERA F— Y 7O LD EIN % 5/ L.
T L= VIR WK AR K D58 % 58 T A H N VR ASRIT O 7T v 7 N v TV — W2 B
A AR, KRR — L A — L DR A OWFge 2 HEE L 72,

EFSMBAFE 70 75 A TIE, MWBES) 25 20%KEG% 2T EmEE#ER 28 H L EHEE 28 H %
L7 OBb#ER2BBEEFIRBIRY Y T4 VH#) . FHOBZEREREP S DR EN I N % i L.
BT EM w7z L7250 BICEBFAE TiEE 2 %5 L. ENIBHEFZERT. M K%, ETH, 7L — X KA &,
ENAAOHEWFERER & OEHEZHEAE L, JLRDSHEAE T 2N T —=> 7 - %7 F 4 b & Hokkaido ~— - 1
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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: “Antarctic Cryosphere-
Ocean System” by S. Aoki, “Arctic Glacier and Ice Sheet Change” by S. Sugiyama, “Low-temperature nano-
material science” by Y. Kimura, “Photosynthesis under low temperature conditions” by R. Tanaka, “The
role of Pacific marginal seas in linking adjacent lands with oceans” J. Nishioka, and “International Antarctic
Institute Program” by S. Sugiyama and S. Aoki. 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.

R AR - CURRENT RESEARCH PROGRAMS
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dEFdE HAK., B dlEEEE, ESOERMOEZERT BhEC CPEOREE. ik KREE—ER. #dx  ILE,

FAri B /NEE, #EEIR EaLE GRERERE)
Crospheric and oceanographic researches in the Indian-Pacific Ocean sectors, East Antarctica, during 63rd
Japanese Antarctic Research Expedition

S. Aoki, Y. Nakayama, D. Hirano, K.I. Ohshima, S. Sugiyama, K. Ono, Y. Watanabe
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Poleward eddy-induced warm water transport across a shelf break off Totten Ice Shelf, East Antarctica

D Hirano, T Tamura, H Sasaki, K Mizobata, H Murase, S Aoki
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Arctic Coastal Change and Its Impact on Society

S. Sugiyama, R. Greve, Y. lizuka, S. Matoba, R. Kusaka, Y. Wang, K. Kondo

SBEZE DI 52 2B OMHEZ B2, 7)) — 27 2 FIZBIT AR, ME. KA. Bl
DOEALL . ZOMEEEIET A R HEAE L 72 dLTEE S v 7 #IsZ B1F 5 19804E 0 & DK 2L E) .,
JEH R FT & o 7K BN ST, 7)) — 2 7 Y FIKIROEEZE T 2 EI2oWTim e L, 3HiZow
TTVAN ) =A% To72. 7)) — 2T Y TS oes - FREH L OKBEENZOE=%1) 7
AT o 72, HAREW TR RIED LKA $ 2 — KA O A+ > 7 1 Vs x5l L7z, RIFgEiL.
ArCSIHEBISEHIZENE 7' 0 2 = 7 M OMFZEERE L L <. duBisiise - » ¥ —. KEFREIsehe, Bk, LR
THERF. A ZAEFBTRRS BT A X BRIEEWEE, v ) K & LR THERM L 72,

<P, HFEE>TIIYIVAT LA KR, PicarroKFENALLT F 74—, A1+ 7u~x b7 I
74—, W T~ O HBEEKES LY AT A

ERF/MEHETOTS L

K—KREICHRT 2EEZEEKDER

WX RMBEA HLUEE IR EE. FEDHE LW, B FHR

Discovery of low-density water at an interface between water and high-pressure ices
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Development of low-temperature gas evaporation method and experiments on ice nucleation in microgravity
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Low electron dose TEM observation by deep learning

Y. Kimura, H. Katsuno, |. Takigawa
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Regulation of photosynthesis in over-wintering evergreen trees
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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, vegetation, ecosystems, and sediments. Our approaches include field observation,
laboratory experiment, chemical analysis, remote sensing, and modeling.

Research projects advanced in 2021 include the following.

(a) Based on revisited hydrographic observations and numerical modelling, we found that the poleward
expansion of the Antarctic Circumpolar Current warms the East Antarctic continental margin from the 1990s.
(b) We developed an ocean model for the East Antarctic region. We suggest that Antarctic Slope Current
modulates ocean heat intrusions toward the Totten Ice Shelf. We further couple the model with the ice model
and project that Totten Glacier's contribution to sea level by 2100 is 4.5 mm for the business-as-usual scenario.
(c) By numerical simulations, we have clarified the formation mechanism of low-static-stability layers and radial
cloud bands associated with tropical cyclone outflows. (d) Using the statistical relationship between surface
air temperature and permafrost distribution, we predicted that the extent of permafrost in the Daisetsu
Mountains will significantly decrease in response to the projected temperature rise. (e) Reconstructions of
change in ocean temperature in the Southern Ocean over the past 800 kyrs revealed that the Southern Ocean
circulation drives CO, variations during the glacial-interglacial cycle. (f) High-altitude atmospheric observation
elucidated that secondary organic aerosol from ocean surface is the dominant component of fine aerosols over
the southern Indian Ocean in wet season. (g) We proposed that stable carbon isotope ratios of fatty acids can
be employed as a potential powerful chemical tool to quantify the input/output balance in the lipid utilization
of organisms that adapted to cold environments.
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Interannual variability of Oyashio Intermediate Water, a key water mass in the North Pacific

K. I. Ohshima, V. Mensah

TEEBAL R TED B A A BE % 52 2 T\ 2 LT KDY, TREAL & 18.64F R W 2B O 7125k { e85
T8, INOLOEEORE LZERIIBETREAKLIED 2 00K, WHEEIER K E 4 A —2 7 EKRD
REOEEGOZEAICL AT E, ZHOLNIZ L7z RIEDOA R — 2V 7 HEFIEKD EHD % EEH40F T30% b %4
L CHE@PREAREERILL TB Y. TAUTRBEIC E 2WKRERDBNCE ) A R—y 7ilEkmE 3564 —
IN=F = UL L7 2 212X B ARBFZEIC L D . 20204E 0 50 © O 104F HNX#I % DR R & ImBEIL ORI H AT
AL C—RICKE 2 EEHFEKICBIT A4 5=y 7 ilEFERKOEEIH Y KIESEL 2 5) DD
IAHTENTHREINS,

BERD ZVEHFHOLIRIEER

BI% KREE—H., hHAK (HLeg)
Global comparison of the characteristics of all coastal polynyas

K. I. Ohshima, K. Nakata

BEARY) =X (TEZZHEKRPERMETIIC L > TRA L ~EIZNTHEFF S N A HE0OKIE) Tld, £EI12HKD
RS NEEERDIER SIL, FEBIERSCYEITRORE E o TWwWh, WKy 4 7 a2 ikil LikE % HEE
TAHAHRENA 7 0P T7T IV T) X8 2T, EROEELRBRER) =Y OGO LRILEE 1T 72, ™
WInEARY) =YX, FHEPKE WO, LFEROK) =Y L), 7790074 ZAOWMBHEDE < . MokAERE
BwHIEEICEH W EAURENT, MR FRY) =V TOEM KA ER (HFKEICHE) 136 - 9mEEIC
LT, dBFERO AR ) = VIR OFERMWEoKRAEERIZ2 - 4AmEEE 7 5,

My T UoMPKBOBERE I aL—3l. by TUKAICLZBEEERFSOREDY
Bh# wlfEEE. IR HEAK. Y47 — XV (B) T ANV TRET =N, U, B
Rva— =) UINL (F— bPRAKRFE, HIR)
Modeling ocean circulation off the Totten Ice Shelf and projection of Totten Glacier’ s sea-level contribution
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Development of adjoint-based ocean state estimation for the Amundsen and Bellingshausen seas and ice
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Observation of the Soya Warm Current using HF radar
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Measurement of marine surface wind speed using L-band spaceborne microwave sensors under extreme
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Influences of oceanic variations on wintertime air-sea interactions over the Sea of Japan
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Development of algorithms to detect deformed sea ice in the Arctic Ocean using L-band SAR images.

T. Toyota, C. Haas (AWI), G. Spreen (University of Bremen)
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Observation of floe size distribution of the sea ice in the southern Sea of Okhotsk using an Unmanned Aerial
Vehicle (UAV)

T. Toyota, Y. Arihara, T. Waseda, M. Ito, J. Nishioka
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Experimental study for improving the prevention of railway snow soaring by water sprinkling at air tempera-
ture below the freezing point

M. Matsuda, T. Shimizu, T. Toyota
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A study on the properties of granular ice (sea ice) through the laboratory experiment:

Y. Yamashita, T. Toyota, Y. Hirata, S. Mori
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Impact of climate change on hunter-fisher-gatherer cultures in northern Japan over the past 4400 years

M. Yamamoto, O. Seki
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Evolution of long-term sea surface temperature in the subpolar North Pacific since the Pliocene

0. Seki, M. Yamamoto
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Role of marine nitrogen fixation organisms in the emission of reactive nitrogen in the marine atmosphere

Y. Miyazaki, T. Dobashi, K. Suzuki
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Origin of water-soluble organic aerosols at the high-altitude observatory of Réunion Island in the southern In-
dian Ocean

Y. Miyazaki, S. A. Simu
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A three-dimensional model of drifting snow coupled with lattice Boltzmann large-eddy simulation

T. Watanabe, K. Shimoyama, M. Kawashima, T. Sone, S. Ishikawa
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Atmospheric conditions that induce typical spatial distributions of daily minimum temperatures in Hokkaido

T. Watanabe, K. Shimoyama, T. Sone, M. Kawashima, S. Saito
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Retrieval of turbulent pressure fluctuations within a forest canopy.

K. Shimoyama, T. Watanabe

FRIC BT B ELREEZHRD 72012, EHOZEMEEEIZEH LR 255 L 72, hREMA T OELIZTE
IENEEEZ, KEEDOEEIHN L CIHEFINEVWATr—VTHDL I s, — 2B ETIEIZDOEE)
ERZAHTEEFH LV, COORMETIZ, RAREZEHZREEL, il 2 E N EBZH_I 5 2 AT A
L7ze 2L C, BlllSN/2T— 7 O R 0B8N 2 ) fi4 2 & T, LRIt ) I EE 2§25 2
A L7ze T OFER, BLIRICHIATT A TE L LAENGOBES MR S N GREERMERE. InikkE)

ESMEHEUICEX T 2EMEIF 2HARBOHIREEEICEAYT 2R

W% JNBIEAT. #d% R, B Tiligs. SR

Numerical study on the transverse-mode cloud streets over the Sea of Japan during cold-air outbreaks.

M. Kawashima, T. Watanabe, K. Shimoyama, T. Sone, Y. Kawamura
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Projections of surface air temperature required to sustain permafrost and importance of adaptation to climate
change in the Daisetsu Mountains

T. Sone

REETIVB L OERMIRE & R AR T HIR E OfEHI 2R 5 KRFILHISIZ BT [RAR T 2R
AEImERESE ] (2H L OBUIKEHE & Rk Pl 21T o720 ZO8ER, WEGTKRTINZB W T [RARD % HER
T 5 AR ] (2H 5 HILA IS0k EEFTE T 2 EHEE SN DD, FHRIEIZDEFLAEWHELET L LTSN
720 BEDINHRBEOZALZ FREICER TS & & 012, FRRE (LT 2B ICHEIGT 5 720 D & it
THIENEETH LD, AUFSEIIHEERANHE L - WHEBE M (B2 BESENIZET) | S bRliEL st
et vy —) | FEERZEL GERETER SRR L oLEETH S,

KEWICH T ZFHRRLTOREICH S REZE AL

Wi AR
Surface displacement induced by seasonal ground thaw in the Daisetsu Mountains
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Periglacial environment in King George Island, Antarctic Peninsula region
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IRZEMIEE - OUTLINE of RESEARCH
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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 four specialized research groups: Glacier and Ice Sheet Research Group, Phase Transition
Dynamics Group, Ice and Planetary Science Group, and Astrophysical Chemistry Group. Research topics
include various interesting aspects related to the dynamics of glacier and ice sheet actuation, 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-temperature conditions. The most significant
achievements in 2021 are as follows.

We carried out integrated research on the Greenland/Antarctic ice sheets and mountain glaciers by
numerical modeling, glacier and ocean/lake observations, and ice core analysis. As an extension of the
international ice sheet model intercomparison project ISMIP6, we carried out future simulations for both
ice sheets until the year 3000, revealing substantial committed mass losses due to 21st-century warming.
This work led to two papers and press releases. Field research and satellite data analyses were carried out
to investigate glaciers in northwestern Greenland, East Antarctica and the Patagonia Icefield. We issued

46



V . HEHRE

press releases about our papers on glacier changes in northwestern Greenland over the last 33 years, in-situ
measurement in a subshelf cavity of an Antarctic outlet glacier, and seasonal temperature variations in a
glacial lake in Patagonia. We drilled a new ice core in the Greenland ice sheet, and published a paper on field
observations.

Recently, we discovered step bunching instability (SBI) on ice-water interfaces. SBI is a self-organization
phenomenon of elementary steps on the interfaces. We quantitatively discussed the origin of the SBI, including
the effect of step-step interactions. In addition, we found that prism faces of ice crystals are heteroepitaxially
grown on prism faces of CdSe substrate crystals. Utilizing these prism faces, we revealed the temperature
dependence of the growth kinetics of elementary steps on prism faces. Furthermore, under atmospheric-
concentration HCI gas (107 *-10"% Pa), we found that droplets of an HCl aqueous solution are formed on ice
crystal surfaces at temperatures lower than -10 ° C, and that the HCI droplets pin the lateral growth of
elementary steps and then form bunched steps.

We developed a new experimental apparatus for ultra-sensitive surface analysis at low temperatures to
elucidate the formation mechanism of methyl formate, one of the representative complex organic molecules in
molecular clouds (MCs), on interstellar icy grains. We found that hydroxy radicals (OH) formed by photolysis
of ice play an important role in the formation of methyl formate in MCs. We observed in-situ the surface
structure of amorphous solid water at 15 K using an atomic force microscopy and found that the ice surface
1s composed of nanometer-sized irregular structures. Solid carbon monoxide (CO) prepared on amorphous
solid water was analyzed using an ultra-high vacuum transmission electron microscopy. We found that solid
CO would be chiral crystalline in MCs. Five nucleobases in DNA and RNA of all organisms were detected
in the aqueous extract from carbonaceous meteorites. Such meteoritic nucleobases may have contributed to
molecular evolution on the early Earth.

R AR - CURRENT RESEARCH PROGRAMS
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Modelling the Antarctic ice sheet system to predict its future changes

R. Greve, C. Chambers, A. Abe-Ouchi (Univ. Tokyo), T. Obase (Univ. Tokyo), W.-L. Chan (Univ. Tokyo),

F. Saito (JAMSTEC)

For the Antarctic ice sheet, including its attached ice shelves, we conducted and analysed future climate
simulations with the ice-sheet model SICOPOLIS. While previous work within ISMIP6 (Ice Sheet Model
Intercomparison Project for CMIP6) focused on the 21st century, we extended the simulations until the year
3000. Beyond 2100, we assumed no further warming trend. We found that the rather inconclusive response

of the ice sheet during the 21st century gives way to a large mass loss in the longer term. For the case of
the unabated warming (RCP85/SSP5-85) pathway, the West Antarctic ice sheet suffers a marine ice sheet
instability, which produces a mass loss equivalent to a multi-metre rise in sea level. We published the results
in the Journal of Glaciology, and a press release was issued by Hokkaido University.

<BHEfEEE. &5 > Network of Linux PCs “rironnet”
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Future mass loss of the Greenland ice sheet due to atmospheric and oceanic changes
R. Greve, C. Chambers

47



V . HEHRE

Following up on previous work within ISMIP6 (Ice Sheet Model Intercomparison Project for CMIP6), we
carried out future climate simulations for the Greenland ice sheet with the SICOPOLIS model until the year
3000 under the assumption of a constant, late-21st-century climate. Under the unabated warming (RCP85/
SSP5-8.5) pathway, up to 50% of the present-day ice mass may become lost. Even though large, the mass loss
evolves gradually over time, not as an instability, which is a clear contrast to the behaviour of the Antarctic
ice sheet. For the reduced emissions (RCP2.6/SSP1-2.6) pathway, the decay is reduced greatly, which
highlights the importance of effective climate change mitigation measures. The work led to a publication in
the Journal of Glaciology and a press release by Hokkaido University.
<PHE ik, FE1E% >Network of Linux PCs “rironnet”
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Frontal processes of calving glaciers in Patagonia
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Hot water drilling at Langhovde Glacier, East Antarctica
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Paleocenvironmental reconstruction from an ice core drilled on southeastern Greenland.

Y. lizuka, S. Matoba, O. Seki, T. Saito, K. Kawakami, A. Watari, M. Otsuka, M. Sasage, M. Matsumoto
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Analysis of impurities in refrozen ice layers of ice cores

Y. lizuka, K. Kawakami
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Statistical analysis of cloud nucleation ability of past aerosols
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Development of ice-nucleation measurement system for ice core samples
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Physical and chemical analyses of an ice core drilled on Langtang, Nepal.

Y. lizuka, K. Kawakami
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Mechanisms controlling rapid ice mass loss of calving glacier

M. Minowa
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Growth kinetics of elementary steps on prism faces of ice crystals
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Transient adsorption processes of fluorescent-labeled antifreeze protein at water-ice interfaces
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In-situ observation of uptake processes of atmospheric HCI into ice crystals

K. Nagashima, G. Sazaki, K. Murata
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Step-bunching instability of growing interfaces between ice and supercooled water
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Molecular dynamics simulation of the interface during ice crystal growth in supercooled water

K. Murata, K. Mochizuki, Xuan Zhang
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No clear relation between diffusion activation energy and desorption activation energy for astrophysically
relevant species on water ice
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Negative charge delivery in hydrogen-bonded solids via proton-hole transfer
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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 and photosynthesis, interactions between
insects and environments, and mammalian hibernation.

REFEBEE AR | CURRENT RESEARCH PROGRAMS

TI7AVEADEE - BEEFLIVREREICHT IEADEE

[i)ESQEVN SRS

Effects of low temperature on leaf expansion, leaf fall and photosynthesis of Quercus glauca saplings

K. Ono
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YIOWE) BZONDETEICLY, EREIRENZEEZONL, EBMENEICGZLEELEZD
EEIC, YUY ABRICE BEFERH EKIEA N L ADBEOW T EERBT HLENGH DL EDIRENT,
<FIHMERE . FEESE > FEBRHIGRFER=Z 2, 3
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Evolution of photosynthesis from green algae to land plants

A Takabayashi, R Tanaka
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Molecular mechanism of the regulation of chlorophyll metabolic pathway

H. Ito, R. Tanaka, K. Fukura, H. Suehiro
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Computational structure prediction of Mg-dechelatase

H. Ito, R. Tanaka, D. Dey
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Keebid WHER,. Rebd ZAM. Kehid aHER. Kbt RibEth, KReEbEe HRPimE.,
Kbete BpAT IS, WHIECiRiEE R BEH ) S0 B ABEAR. ¥ EEKE. Bk Iy
Isolation and characterization of novel microorganisms from natural environments

M. Yamaguchi, J. Mochizuki, Y. Kamei, T. Yabe, S. Hayashi, T. Nomura, A. Shinohara, H. Kojima,

T. Watanabe, M. Fukui
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WA & 0 BERMEOTER MR O BERS A2 12T L. #r @ Fr i O Mariniplasma anaerobium % HEhg L 72, & 512,
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Comparative genomic analysis of sulfur-disproportionating bacteria and sulfate-reducing bacteria

K. Umezawa, H. Kojima, M. Fukui
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Structural biochemistry of methane monooxygenases

H. Ogata, S. Shima, A. Miura
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Ecophysiological characterization of novel Chloroflexi to probe the evolution of photosynthesis

J. Tsuji, M. Fukui

Recently, we cultivated “Candidatus Chlorohelix allophototropha” , the first known member of the Chloroflexi
phylum to use a Type I photosynthetic reaction center (RCI) for phototrophic growth. Discovery of “Ca. Chx.
allophototropha” potentially resolves a longstanding enigma about why Type II reaction center (RCID-utilizing
Chloroflexi members contain light-harvesting chlorosomes that are typically associated with RCI. To study
this novel phototroph, we brought “Ca. Chx. allophototropha” into co-culture with a potential iron(Il)-reducing
bacterium related to Geothrix fermentans. We analyzed the spectroscopic properties of the co-culture to compare
the photosynthetic system of “Ca. Chx. allophototropha” to that of other known RCI-utilizing phototrophs.
Lastly, we detected a novel species related to “Ca. Chx. allophototropha” in the iron-rich wetlands of Oze
National Park, expanding our understanding of the ecology and diversity of RCI-utilizing Chloroflexi members.
By characterizing the ecophysiology of “Ca. Chx. allophototropha” , we provide fundamental insights into how
photosynthesis evolved and functions on Earth.
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Molecular mechanism of non-self recognition in insect defense system

M. Ochiai, |. Sakamoto
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Functional analysis of novel phosphate deficiency-inducible gene clusters.

Y. Kasahara
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Evolution of large penis in shrews

S. Ohdachi, I. Koizumi
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Breeding of 4 species of shrews in Hokkaido under captivity

S. Ohdachi, N. Honda (Maruyama zoo)
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Echo orientation in shrews

S. Ohdachi, K. Kawai (Tokai Univ.)
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The relationship between spermatogenesis and low temperature exposure

S. Ohdachi, Y. Sato (Tokai Univ.), N. Honda (Maruyama zoo)
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Investigation on the cold resistance of a mammalian hibernator
M. Sone, A. Yamauchi, Y. Yamaguchi, R. Otsuka, R. Okahashi, J. Yamashita
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Study of mechanisms enabling mammalian hibernation

Y. Yamaguchi, M. Sone, A. Yamauchi, S. Nakagawa, N. Matsuoka, J. Yamashita, S. Enjyu, K. Sone
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MITSUDERA, Humio / D.Sc./ Physical Oceanography; Numerical Modeling of the Ocean Circulation
R - i OKERMEE) - b

NISHIOKA, Jun / Ph.D. (Fisheries Sci.)/ Chemical Oceanography; Ocean Biogeochemistry
KEBE—RR - Blaedids - s ok - EE S AT A

OHSHIMA, Kay I. / D.Sc./ Physical Oceanography; Ice-Ocean Coupled System
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EBUCHI, Naoto / D.Sc./ Physical Oceanography; Remote sensing of the ocean surface
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SHIRAIWA, Takayuki / Ph.D. (Env.Sci.)/ Physical Geography; Glaciology
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SEKI, Osamu / Ph.D. (Env.Sci.)/ climate system - climate change
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NAKAMURA, Tomohiro / D.Sc./ Physical Oceanography; Simulation of the Atmosphere and Ocean
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MATOBA, Sumito / D.Sc./ Glaciology; Chemistry of snow and ice; Geochemistry
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TOYOTA, Takenobu / Ph.D. (Env.Sci.)/ Sea ice science
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The Sea of Okhotsk is surrounded by peculiar climatic zones such as a boreal climate of Siberia and subarctic
climate in the North Pacific. 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. The Pan-Okhotsk Research Center was established
in April, 2004, attached to the Institute of Low Temperature Science (ILTS), to elucidate roles of the region in
the global climate system, as well as to evaluate impacts of the global change to the region. In order to capture
these changes, we utilize HF radars, satellite and in-situ observations in the Pan-Okhotsk region. We have also
developed international research networks with various countries including Russia.

In the 2021 fiscal year, international activities were restricted due to the influence of the COVID-19 pandemic,
even though, research activities including some international collaborations were promoted. In collaboration
with Russia, we have published the analysis on the effects of freshwater flux from the Kamchatka Peninsula on
the thermohaline/material circulation. Together with high-resolution numerical model developments and data
analysis, we have been capturing a novel view on the thermohaline circulation and materials circulation in the
North Pacific. The oceanographic observed data, which has been obtained from the pan-Okhotsk region through
collaboration with Russian institute, has been compiled and published through a web page. A field observation
was conducted in Greenland to investigate the effects of ocean freezing on atmospheric aerosols.

Additionally, a new ILTS joint research program "Land-Ocean linkage: stoichiometry of nutrients that control
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the biological production of coastal areas" started from April 2021. Further, we launched new research project
which monitors ocean and sea-ice in the southern Okhotsk Sea. Another new project on material circulations in
the North Pacific Ocean, paying attention to the role of the silicate cycles, was also initiated. Relevant to these
research projects, oceanographic observations off the coast of Shiretoko in the southern Okhotsk Sea were
carried out using the R/V Shinsei Maru.

While promoting these research activities, we have made contributions for understanding the nature
and environmental conservation in the Okhotsk region, which is being promoted by the national and local
governments such as the "Shiretoko Science Committee".

EERE LR - CURRENT RESEARCH PROGRAMS
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Ice and ocean prediction in the southern region of the Sea of Okhotsk

H. Mitsudera, T. Nakamura, J. Nishioka, T. Shiraiwa, S. Matoba, T. Toyota, R. Saiki, T. Usui
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High-resolution modeling of materials circulation in the North Pacific

H. Mitsudera, T. Nakamura, J. Nishioka, N. Yuan
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Studies on haloclines in the subarctic gyre

H. Mitsudera, T. Shiraiwa, T. Nakamura, P. Xin, M. Shi
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Studies on the subarctic-subtropical sea water exchange in the North Pacific Ocean

H. Mitsudera, T. Nakamura
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