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P hysics (T. Hondoh, Y. Furukawa, A. Kouchi)

Experimental studies on atomistic structures of ice and clathrate hydrates ;
Crystal growth and morphology of snow and ice ; Surface melting and roughening of
ice crystals ; Experimental study on halo formation ; Physical properties of polar ice
cores ; Ices condensed from mixed gases such as H,0O, CO, CO, and CH, in the solar
system
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pplied Physics (K. Fujino, K. Horiguchi, Y. Mizuno, T. Kawamura)
Microwave sensing of snow pack and its characteristics ; Paleoclimatic studies
of permafrost and massive ground ice ; Freezing characteristics of water in porous
media ; Deformation mechanisms of polycrystalline ice ; Crystallographic structure

and growth of sea ice
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Meteorology(N. Maeno, H. Narita, K. Nishimura, M. Arakawa)

Structures, mechanical, electrical and other physical properties of ice, snow and
ice,/rock mixtures in relation to glaciers, ice sheets and icy satellites (cosmog-
laciology) ; Fluidization of snow dynamics of mixed-phase snow flow in relation to

the mechanism of blowing snow, avalanches, snow-accretion and so on.
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O ceanography (M. Wakatsuchi, K. Ohshima, Y. Fukamachi)

Atmosphere-sea ice-ocean interactions in the Antarctic and the Okhotsk Sea ;
Ocean circulation and eddies in the Okhotsk Sea ; Generation mechanism of polynya
; Linear instability analysis in margiral ice zone.
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S now Damage Science (E. Akitaya, R. Naruse, T. Yamada, T. Shiraiwa, T.

Fukuzawa)
Mechanism of avalanche release (Weak-layer in snow cover, avalanche forecast,

afforestation at avalanche sites); Dynamics of glaciers and ice sheets (Glacier varia-
tions, characteristics of glacial flow, Quaternary glaciation, deduction of paleoclimate

from ice properties)
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F rost Heaving (M. Fukuda, T. Ishizaki, T. Sone)

Frost heaving force ; Coupled heat and moisture transfer during soil freezing ;
Behaviors of unfrozen water in frozen soil ; Mechanical and thermal properties of
frozen soil ; Adfreezing ; Frost heave character of powder materials ; Permafrost
expeditions in Arctic and Antarctic regions.
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S now Hydrology (D. Kobayashi, N. Ishikawa, Y. Kodama, Y. Ishii)
Hydrologic cycle in a snowy drainage basin ; Areal snow accumulation and
ablation ; Areal heat balance in a drainage basin ; Boundary-layer meteorology ;

Snowmelt discharge ; Comparative snow-hydrology
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C ryosphere Climate Physics (K. Takeuchi, T. Endoh)
Study of climate system ; Dynamic structure and microphysical processes of

snow production in snow cloud ; Roles of ocean in climate change ; Effects of glaciers,
ground snow and sea-ice on climate
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F rost Injury in Plants (S. Yoshida, M. Maeshima, T. sato, K. Arakawa)
Biochemical and cell biological studies on cold acclimation of plants. Physio-
logical functions and biosynthesis of tonoplast proton translocating enzymes. Cryomi-
croscopic studies on cellular responses to temperature stress. Phenological and
developmental divergence of pteridophytes life histories in the cold climate.
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Z oology (M .J. Toda, T. Ohgushi, K. Tanno, K. Shimada)
Ecology and biogeography in Drosophilidae ; Ecology in herbivorous insects;
Physiology of cold-hardiness in terrestrial invertebrates
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P hysiology (S. Sagisaka, H. Hanafusa, T. Araki, S. Fujikawa)

Adaptation of cell structure and function to low temperature environment in
higher plants ; Protein hydration and its relation with protein stability in frozen state
; Mechanism and molecular aspects of changes in microbial function responded to a
shift in temperature ; Adaptation of biological cells to freezing stresses
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B iochemistry (M. Ashida, Y. Hayakawa, C. Katagiri, M. Ochiai)
Defence mechanisms of insects ; Biochemical strategies ensuring the survival of
parasitoids in their hosts ; Molecular mechanism of lipid transport in insects.
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ea Ice Research Laboratory (M. Aota, K. Shirasawa)
S Distribution and drift of pack ice with sea-ice radar network ; Ocean dynamics
in coastal regions ; Air-ice-sea interaction in marginal ice zones ; Measurements of
the atmospheric and oceanic boundary layers and sea-ice features at the Air-Sea-Ice .
Observation Tower ; Measurements of the turbulent oceanic boundary layer under

landfast sea ice
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T. Yamada . Preliminary work report on glacier Water and Energy Commission Secretar-
lake outburst flood in the Nepal it, Ministry of water Resources, His

Himalayas Majesty’s Government of Nepal, Report
No4/1/291191/1/1 SEQ No. 387
T. Shiraiwa and . Glacier inventory of the Langtang Low Temperature Sci. Ser. 50, Date
T. Yamada Valley, Nepal Himalayas Report
B4 3k - 15 24T L AL A TN S R — A 2 1 AR, BETR, DO¥TRE
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14 1 A1
RE Uil - BRI A HK L MR R KI5 I L & AR 1 It
(1989-1990)
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1. A. Kouchi, J. M. Greenberg, T. Yamamoto and T. Mukai
Thermal conductivity of amorphous ice relevance to European Geophysical Wiesbaden,

I

% ¥

comet evolution. Society 16th General Germany
Assembly.

Although the importance of knowing the thermal conductivity, », of vapor-
deposited amorphous solid water(a-11,0) for predicting the thermal evolution of
comet has been widely acknowledged, there has been no previous direct measurement
available. Until now, all the discussions on comet evolution have been based on a
theoretical estimation of » by Klinger.

On the basis of our new experimental result and a reanalysis of data found in the
literature, we have arrived at a new estimate of the k of vapor-deposited a-H,O. We
have found that the » of a-11,0 is at least two and perhaps four orders of magnitude
smaller than that estimated by Klinger and greatly depends on its formation condi-
tions. We discuss the thermal and chemical evolution of comet using the new values

of x .

2. A. Kouchi, J. M. Greenberg, T. Yamamoto and T. Mukai
A new measurement of thermal conductivity of amor- International Confer- Flagstaff,
phous ice: relevance to comet evolution. ence of Asteroids, USA
Comets, Meteors 1991.

Although the importance of knowing the thermal conductivity of amorphous ice
(a-H,0) for predicting the thermal evolution of comets has been widely realized.
There has been no previous direct measurement availdable. On the basis of our new
experimental results, we have found that the thermal conductivity of a-H,O ranges
from at least one to four or more orders of magnitude smaller than that estimated by
Klinger and depends strongly on its formation conditions.

Since the cometary nucleus itself is very porous, the thermal conductivity of the
comet nucleus may be an additional four orders of magnitude smaller than that of the
constituent icy grains. This suggests that the net thermal conductivity of the comet
nucleus is smaller than 10 ® Wm™! K~ ! The major mechanism of heat transfer in the
comet nucleus can not be by conduction. Althought we considered the heat transfer
either by radiation or by diffusion of water molecules, both effects are negligible.
Consequently, it appears unlikely that the heating of a comet at depths larger than 10
cm(conservatively) has ever occurred.
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3. A. Kouchi, J. M. Greenberg, T. Yamamoto and T. Mukai
A new measurement of thermal conductivity of amor-  24th ISAS Lunar and  #HIE

phous ice: relevance to comet evolution. Planetary Symposium.

The thermal conductivity of very slowly deposited low temperature amorphous ice
derived from experimental results is shown to be a factor of 107 to 107° less than
hitherto estimated. The new results are directly relevant to the kind of ice in comets
which exists as mantles which formed at astronomical time scales on presolar inter-
stellar dust. Using the exceedingly low value of the thermal conductivity of comets
deduced from the amorphous ice properties leads to the expectation that internal
heating of comets is negligible below the outer few centimeters.

4. A. Kouchi, J. M. Greenberg, T. Yamamoto and T. Mukai
Thermal conductivity of amorphous ice relevance to International Sympo- R

comet evolution.

5. A. Kouchi

sium on the Physics
and Chemistry of Ice.
TENT 7 AKOBMREAD N F TOREME ) 4 ~5H/PE 2 EFRLI,

Thermal conductivity of amorphous ice. International School of Erice, Italy

Space Chemistry.
TENT 7 AKOBIREICT 5L E 2 — 24T 72,

6. A. Kouchi, J. M. Greenberg, T. Yamamoto and T. Mukai
Extremely low thermal conductivity of amorphous ice. Grain Formation Work AT

Shop XIII.

The thermal conductivity of very slowly deposited amorphous ice derived from
expenimental results is shown to be a factor of 107* to 107° less than hitherto
estimated. Using the exceedingly low value of the thermal conductivity of comets
deduced from the amorphous ice properties leads to the expectation that internal
heating of comets is negligible below the outer several tens of centimeters.

7. Y. Furukawa and W. Shimada
Morphology of the ice crystal grown in supercooled International Sympo- Koo

water.

sium on the Physics
and Chemistry of Ice.
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D 3RKTCW BN DAL TH 5 2 AR E NIz, FRC . BHCRE S oS o MR ok 5
LTHIEN TN, & DS HERAEME SR S L7z,

8. Y. Furukawa and J. Hallett
Experimental study on the ’halo’ formation in artificial ik & bk

ice cloud.

RIREBREMNIIC I mAICEMZERL. ZoNBIckBeRESE. ATKREEZH-
72, ZOKEEI, HTEOEREZ AR 28, ZORELCOMEOBELA S F RN
ZOkEY. BELA 22 BEADIIC . BELREE DM T WS B & iz, Z ik, AR
KT L BRDMITOMFIZ L VEL E, b3 2 a— 24T 5, $hbb,
U—HENERE TOEIATHETH 5 2 EHTREN., KEEDR AR ME O FRY 2 #l
EEBRLIRETH D 2 EERL I,

9. A.Goto, K. Akiya, T. Hondoh, Y. Furukawa, T. Kuroda,
T. Shimura and J. Harada
Characterization of the surface of ice crystal by X-ray EI I

CTR scattering.

BEIANLX—XIRIZ & KR ERDOBRBENHITORAZ T, ZOKEIZL
NBLNET—213, KROEKMOWM LMz LY KECEHT LI 2R3, LA
B Z K ETOVER T E LT AA T4 727 ) RAZNEIELTH D Z ErfERS s,



10. Y. Furukawa and W. Shimada
Experimental studyof the pattern formation of ice crystal KIT International BTN
grown in supercooled water. Workshop ’Physics of
Pattern Formation in
Complex Disipative
System’.
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FTF TIEHKNRARET 4. Kidho ’%{1\ I7r 6 iz “Jf.)‘ - C R Ji) i
A SR I T Y A AN NS i . AEFRRTE, /kﬁhmnd) ZRED IR 1
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JIETOREEK R D EET - 7 2 1572,

18, FERPRIA, JF Falll NREAL LI 82
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19, M. Suzuki, M. Sasaki, T. Matsumoto and K. Fujino
Radiometric Observation of snowpack by MOS-1. International Lo
Conference of Antenna
Propagation (ISAP).
MOS-HZFER L 2= 4 7 2 BRCEH G OB & TS IR 2 a3 L 245, e
5 50 kmEIELS 4> 70 B MU CUE RL O I 2003 8 720 - 72, 2 RUE DY IRBRIC SR T L
Tl TH b,

20, K&

High temperature creep of polycrystalline ice under International Sympo- fa] I
hydrostatic pressure. sium on the Physics
and Chemistry of Ice.
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NN (i e (AT [ UV DAE N 72 (%) & AR S/ DI Y.L PiAr 237 el
TR, T E s,
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29. N. Maeno, T. Araki, J. Moore and M. Fukuda
Dielectric response of water and ice in frozen soils. International Sympo- Lot
sium on the Physics
and Chemistry of Ice.
The dielectric constant and conductivity of frozen soils were measured as functions

of temperature, frequency, soil kind and water content.

30. T. Ebinuma and N. Maeno
Mechanical behaviors of polycrystalline ice containing [k [
pressurized gas enclosures.
Ice was formed by compressing ice aggregates filled with gas such as air and carbon
dioxide. Its mechanical properties were measured and discussed in relation to the gas
contained.

31, M. Arakawa and N. Maeno
Mechanical deformation of polycrystalline ice Ih at tem- [ b il k
peratures 100 K-263 K: First report.
A systematic study of mechanical properties of polycrystalline ice was first prefor-
med at the low temperature region to 100 K.

32. H. Narita, J. Shimizu and N. Maeno
Shear deformation of ice containing soil particles. - [
Shear deformation experimentof ice containing soil particles were performed; the
parameters were concentration and kind of soil particles, temperature and strain rate.

33. N. Nishimura and N. Maeno
Crystal growth in snow under temperature gradient. [ 1 [t
A very small activation energy was found for the crystal growth of snow in the
snow/ice samples in East Antarctica. The value was explained by the strong temper-
aturegradient formed in the surface snow cover in Antarctica.

34, N. Nishimura and N. Maeno and M. Nakagawa.
Chute flow cxperiments of ice spheres. Japan-US Workshop ®nOW
on Snow Avalanche,
Landslide, Debris Flow
Prediction and Control.
Snow Avalanche was simulated by the flow of many ice spheres in a large cold
room. The motion was studied by a high-speed videcamera.
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35. M. Nakagawa and K. Nishimura
Chute flow experiments of ice spheres. International Confer- ] I
ence on Multiphase
Flows.
The flow motion of ice sphere on an inclined chute was studied by numerical
simulation; the calculation took into account of detailed collision and rebound of each
sphere which is viscoelastic.

36. M. Arakawa and N. Maeno
Experimental study on the deformation of polycrystalline 24th ISAS Lunar and A5
ice Ih at temperatures 100-263K. Planetary Symposium.
The result of the deformation experiment of polycrystalline ice was discussed with
referernce to the various phenomena observed in icy sattelites of Jupiter and Saturn.

37. Y. lijima, Y. Okimura, M. Kato, M. Arakawa,
A. Fujimura, N. Maeno and H. Mizutani.
Impact experiments of ice on ice. a1 WL
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122. S. Sagisaki. T. Ohwada
An increase in levels of free amino acids and glutathione 2nd International Con- Vienna
in E. Coli B as a result of osmotic stress. gress on Amino Acids
and Analogues.

When Escherichia coli B growing logarithmically in minimum medium was stressed
by 0.5M NaCl or sucrose, intracellular levels of amino acids (peptides) in addition to
K*, increased temporarily. Among the peptides, levels of glutathione increased to
about 2.5 (the addition of sucrose) and 4 fold (the addition NaCl) that in the control
cells in the first 15 and 30min, respectively.

Proliferation of cells resumed after 15 (the addition of sucrose) and 30min (the
addition of NaCl). The increased levels of amino acids and glutathione decreased with
the resumption of growth.

123, fEpFi st
AR E O KFERE, H AR 2 T K25 L
Bt TR &K

BUVHD A H D TR L - TERT 2BIEL L2 T 2 700, HEEDBIE
R ED 2N S DE IO KA AROENE % ' HNMR % H W Caf~ 7z, sk it L%
LB\ 34 S > DRI, CELERGENOZ N & WA GERIC g h - 72, B
HTHANDHEREN VT 2L 0. ZNL5DOKNER RS S, KHKEEBHFOM

HiEM #5325,
124, TERM#
The characterisics of unfrozen water of biological mate- International Sympo- Lo
rials by '"HNMR. sium on the Physics

and Chemistry of ice.
BRI ORIz KEHEL 0 CTLHEML 2o TRk EMEN G, 29
R A THNMRIC & ) @7z, dEoo L ONEE L&A KNI IZLE L HIODEFNR
& DEA L DA S, BBAOBEEOEEIC L 2 2 OBE» B0 R B HE & -
bbb, HFHEMEN LRI ZoKME TS ¢, AR 2D 5, REOKBEEIX
EBNZN L NE T, FICHIEE 2 HOREOKMEZ D7 (0 MHAEHLKE WD
il Thilayeric 7% % & oKAIRi3Igm L. HAEFER L NES L5,
125. S. Fujikawa
Observation of ice crystals produced in biological systems N i I
by electron microscopy
B2 e e & B NSRS, ROTHRRCRAET 20 I & 0 . PR NI TR R
LB KE X OIS E 2o BE . (RIBRERE THMBEL L7 ) —X - L7 7
BFHEMSENIC L B LR LT,

126, #ENIE=
A HBRE R E IS & 5 SEHER ORI 2, NDAEFEMEE W47 KHTH
[l 24 i T
HEMNHEREREI 2, I0REOEEEZREHI T 2 Sk ) BB DAKH»—80T F
TEGEHT 22 L2 MHL., ETEREBROLOHDHIEAREFERTIRETH L, L
P LAREE TR AR 2 BT 21238 020D 5, KB ZOREZFHL
THLNIEYRO7 ) X - v 7" B FERESED S R~ oG Lo
AR UHRS L 72,
127, R— - 7L 4. FEHIEHE
75 7 7B E & ST 2 RE L W AR BEE B, H A S 5 I

SHANDKEMM I F INEZEh T Y P T T TEEDIT 5 L, BOES
AEALL . MBENICHERE L 2, 202 F 2 VBILBIR & HEEN S SO+ %
BE§ 2 72001247 - 72 HALFM - SpReBERMEBRIC DV THEE L 72,
128, ER #k. AHETH
PR > DEAT S LR 1 [H 1=
Bt ors®mE ) £5 ) > (HDLp) 2, IREHE AL ELOFLA T TREICY 7Y
Y F (DG) ##AAA, T2z T RS> 27 Hapolp- A4 L THEERE ) Bk 1) >
(LDLp) ~%1t¥ 3. 2 »LDLpid DG # ¥ A5 L 7244, JGHHDLpIc K 5, 4-[, in vitro
BV T =T ZNEBROEB 2 RAALER. ZOLDLph ODGOEAT S L
& apoLp-IIID WA Z N F ML L THB 2 - Ty 5 BERESE SR & L7z,

39



40

129. Frbd-F89. PR R
DRERY CORBERCRETTRY V008, (it G

BRUAREBRITT 28, Mo ) X5 iz, 277 )vo—n (DG) 4%
BB ARG DT KK Y > D4 RIFAE ) FBEHML 20 5. 2 0K Kk
1) > (LDLp) i2id. P SERE THAEL Tw 3 T K 7 > o 7 BapoLlp- 1ok
LT3, ZMapolp-lll% ) Ry — LI #lAAAR, 7)) — DB OkE & i 5 2 L T,
apoLp-IlIA*Y) k) > DEBOEEIZ K2 §HE 4/ L 72,

130, HINEFE—
Growth blocking peptide?izkiz > T, 5 [E/-

Growth Blocking Peptide {3, FHE/SFIc L - THE 2T 277 3 b &BY R
i HRER - RE S R AR S KT ST F R 2R T T
73 b G AENC EAT 5 Z X iz & ) JH esterase i PEHIH]. AR RHE R UL
BEEAHEE NS, A TIIERBBICREL . 2 oAl — & 2 F sk gk S5
Felp — 2D TREGH L 28R 2 s L 72,

SATEEE () $RNRIHEE

(BHEEEOH)

1)

(2)

M. Fukuda and T. Ishizaki : General report on heat and mass transtfer. International Symposium on
Ground Freezing, Beiging, China
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K.Takeuchi : Observations of Ocean Atmosphere Interractions in the Western Pacific Region. “In-
donesia THIRD INTERNATIONAL SYMPOSIUM ON EQUATORIAL ATMOSPHERE OBSERVA-
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K.Takeuchi : Japanese Oceanographic Observations in TOGA-COARE. “THE FIRST KOREA-JAPAN
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