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Basic analyses for stable isotopes, major chemical elements and micro

particles in Dome Fuji deep ice core samples, Antarctica
O. Watanabe, Y. Fujii, K. Kamiyama, H. Motoyama, T. Furukawa, M. Igarashi, W.
Shimada, S. Morimoto, N. Kanamori (NIPR), K. Satow (NTI), Y. Ageta, M. Nakawo, H.
Tanaka (Nagoya Univ.), N. Azuma (NITS), H. Shoji, N. Kameda, S. Takahashi (KIT), H.
Narita, T. Hondoh, T. Yamada, T. Shiraiwa, S. Fujita, S. Mae (Hokkaido Univ.), K.
Nakazawa, S. Aoki (Tohoku Univ.), K. Kawada (Toyama Univ.) and K. Yokoyama (MIA)

Deep ice core was successfully obtained up to 2,500 meters depth at Dome Fuji Station,
Antarctica. The station is located at the highest points of the shirase glacier basin, where the
glacier flow lines begin. The core provides the undisturbed climatic record from present up to
about three hundred thousand years ago.

The stable isotopic profile tells us that the core can cover several glacial-interglacial stages.
Concentrations of chemical constituents and micro particles give us information on the glacial
and interglacial environments. With the increase in oxgen isotopic ratio, the chemical
concentrations decreased. In glacier ages, the more chemical constituents were brought onto
the ice plateau through the atmosphere.

The more detail paleo-environmental researches will be available for using the core samples.
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Dating the Dome Fuji ice core from oxygen isotope data
Watanabe, O. (NIPR), Shoji, H. (Kitami Institute of. Technology),
Satow, K. (Nagaoka National College of Technology), Motoyama, H. (NIPR)

Stable isotope measurements were conducted on 50 cm-long Dome Fuji ice core samples
from the entire core depth of 2500 m. Assuming the same conversion factors for the past
relation as today between isotope values and accumulation rates in the inland region of East
Queen Maud Land. Flow modelling was made by using a simple D-J model with the same
flow parameters for the Summit ice core, central Greenland.
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Textures and ice fabrics of the Dome Fuji ice core
N. Azuma, Y. Wang (Nagaoka Univ. Tech.), H. Narita, T. Hondoh (ILTS Hokkaido Univ.)
H. Shoji (Kitami Institute of Technology), O. Watanabe (NIPR)

Crystal c-axis orientations, crystal sizes and crystal shape have been measured on the
Dome Fuji core with an automatic ice fabric analyzer and the general feature of textural and
fabric development through a 2500m long core is obtained. Crystal size steadily increases
with depth except for the depths of about 500m, 1100m, 1800m, 2000m, 2200m and 2300m at
which depths crystal size decreases suddenly. There is a clear correlation between crystal size
and deltal80 values. Crystals tend to elongate horizontally with depth and the aspect ratio
(long axis vs. short axis of a grain) increases to 2.3 at 1600m depth and fluctuates below that
depth. The c-axis orientation fabrics gradually changes with depth from a random
orientation pattern near the surface to a strong vertical single maximum at 2500m, which
are very similar to those at the GRIP core. The observation of crystal shape and the fabric
measurement indicate that the nucreation-recrystallization does not take place at Dome
Fuji.
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Overview on physical properties of Dome Fuji ice cores, Antarctica
T.Hondoh, H.Narita, A.Hori, A.Miyamoto, M.Fujii (ILTS), H.Shoji, T Kameda (KIT), S.Mae,
S.Fujita, S.Ikeda, H.Fukazawa, T.Fukumura (Hokkaido Univ.)), N.Azuma, Y.Wong (NUT),
K.Kawada (Toyama Univ.), O.Watanabe, H.Motoyama (NIPR)

We have carried out physical analyses of the Dome Fuji ice cores to obtain fundamental
data sets for further development of the ice-core research. The data sets we have at present
are: (1) Strategraphy, bulk density and X-ray density profile of shallow cores, (2) total gas
contents, permeability and bubble volumes in shallow cores, (3) number and size
distributions of air-bubbles and clathrate hydrates, (4) orientation and size distributions of
ice crystals (grains), (5) Raman spectral N2/02 ratios of air-bubbles and clathrate hydrates,
(6) laser scattering images of deep cores, (7) ECM and AC-ECM profiles, and (8) neutron
scattering data of ice crystals. In the present paper, we focus on several important results
found in the data sets. Details of the individual data sets are given in the other papers
prepared by the proper authors.
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Ice core analysis with AC-ECM method

S.Fujita, H.Motoyama,N.Azuma,H.Narita, and Y.Fujii

Abstract.

As one of the initial ice core processing, both AC and DC conductivity was measured
with 2504-m Dome Fuji ice core at the drilling site in 1995-1998. DC method was a
traditional ECM method by Hammer (1980). Surface current of the ice was measured
with 1250-V DC. Distance between each electrode was 15 mm. For AC method, the
electrodes were similar one as DC method. But conductance of the ice-core surface was
measured at 1 MHz and with an applied voltage 1 V. Results of these two methods
showed several different features and common features as follows.

(1) There are conductivity peaks that occur in DC sugnal or in AC signal independenty.
(2) In particular, sharp drop of the AC signal was observed at several sides of DC peaks.
(3) Strength of the cnductivity peaks decrease with depth. This tendency appears more
clearly in the AC signals.

Intial results of these measurements will be presented.
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Reconstruction of Variations of Atmospheric Greenhouse Gases

from an Antarctic Deep Ice Core, Dome Fuji

Takakiyo Nakazawa, Kenji Kawamura, Shuji Aoki, Yuuki Ohwada (Tohoku University),
Toshinobu Machida (NIES), Yoshiyuki Fujii, and Okitsugu Watanabe (NIPR)

To estimate the values of the CO,, CH,, N,O concentrations and 8"*C in CO,, 8'°N in N, and §"*Q in O, over 350,000
years including 3 glacial-interglacial cycles from an Antarctic deep ice core, Dome Fuji, we have developed dry and
wet air extraction systéms with high efficiency, and high precision analysis techniques for the concentrations and the
isotopic ratios. The analytical precisions were estimated to be 1 ppmv, 10 ppbv, 2 ppbv, 0.05 %o, 0.02 %0 and
0.05 %o for the CO,, CH, and N,O concentrations, 8"*C in CO,, 8N in N, and 0 in O,. By using these

measurement techniques, we will analyze the Dome Fuji core for the above-mentioned factors soon.
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Tephra layers found in Dome Fuji deepice core
Y. FUJII, H. MOTOYAMA, S. FUJITA, N AZUMA, M. KOHNO, S. MATOBA, T. FUKUOKA, T. KIKUCHI,
T. SUZUKI and O. WATANABE

A deepice core drilled to the depth of 2503 m at Dome Fuji, Antarctica contains
28 visible tephra layers deposited during the past 350 kyears. An ice flow model
gives the thickness of tephralayers and duration at their deposition on ice sheet
surface, showing the maximum thickness of 92 mm and the maximum fallout
duration of 4.3 years for the tephra at 1849 m in depth (129 kyears B.P.). Some of
28 tephra layers are found in cold stages in the glacials, suggesting a linkage
between changesin land ice volume or sea level, and volcanic activities. Six of the
28 tephra layers can be recognized in the Vostok core.

R—ASUKEKRRE 2503m a7 DKWL FNELT, BRTESES 1~22mm D 28 ©
T7JBE. 150 Z8BZABKECME—JE2RWHLUE. REOCHETERE SBREARCGHEMRDRS
R, BIXVKERBDETFNICETNT, KIWKRHERBOFEE FEZ#REL L, ZROBFEOKILK
BIIRE 1849m R (129 AEA) OHDT, KEKLICA43IFICTHDOEY 2mm OEET
HHELIEEHEZIND.

TI7SBOS/IE. B<HSKMORSHICEPLTEY., RREDBEENEZSND, KEKE
WORKWTIIKEDEL. EDOMOMRTIBEELCSMBROTIILEYANDENEELEHE,
KWEBZBRESEALEWSI P FVANEZSND, AEEN-FIT7TSRICENWHENE
30000- 16000 EFgiDT 75 (Kyle et al,, 1981) . #hRBOBEDI 7 THS MIKo £
15000- 8000 FaiMD;ER/AEXILEE (McGuire etal, 1997) [CDWTIE, 25 LAERAN
RENTWS,

R—AXLaT7D 28 BOXIKEERX b—2 37D 38 BOXIIKE(Basile,199)%., &
% KRAMBHER IO 74V EOMBRRICETNVTHILT S L. 6 BOXKLKBHSE—FF
HoboLHEmEINS, CORICE, F—LSALIATTHRODEVNKULWKENEENS (B) . B
—BHOKILIKBHE6BLUNMRVWHENZENS7=DE. Z<DOXULEES D WNMIEOAIDK
WTHY, SSICHABRETRRASNCAOBABROBRICKEENERLAEZLERRLT
WBTTEEN B S, £/, HERHORBSOThOOBFATEI > A EBABERELTER
5%,

SE IR

Basile 1 1997 Origine des aerosols volcaniques et continentaux de la carotte de glace de Vostok
(Antarctique). These de doctorat de I’Universite Joseph Fourier-Grenoble I, 274pp

Kyle P R, Jezek P A, Mosley-Thompson E, L Thompson 1981 Tephra layers in the Byrd Station ice
core and the Dome C ice core, Antarctica and their climatic importance. Journal of Volcanology
and Geothermal Research, 11, 29-39, )

McGuire, W J et al. 1997 Correlation between rate of sea-level change and frequency of explosive
volcanism in the Mediterranean. Nature, 389, 473-476.
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HERF—A5L027 573mB L U 2202mE K IUIK DAL B
MBHEE @RTK) - BHEIT B

Chemical compositions of tephras found in layers at 573 and 2202 m depths of
Dome Fuji ice core, Antarctica

M. KOHNO (Grad. Univ. Advanced Studies) and Y. Fulll (NIPR)

Chemical compositions of tephras, which were found in layers at 573 and 2202 m depths of
Dome Fuji ice core, were determined using a JEOL-JXA8800 wavelength-dispersion electron
microprobe analyzer (EPMA-WDS). Tephras from 573 and 2202 m layers were basaltic
andesite and dacite, respectively.

1. i T LI

EERF—A25CERBa7IC, 28BOXKIUKBIHERE N, Zhdix, BFDK
UNEEIDOFI TH Y, BEXKLEZEETEE, BEOAKUBEKREHL2ETTS S
EDTEDL, KFIRTIE, ThoDKIWKBDSH B 28 (573 m& 2202 m)A 5Kl
KRB 2RBL L, FRMLFEEBEZPS DIt 5., FLT. F15 OBFEXKLOH
ExRBAARD,

2. ik

72V =RUYFAT, I7KOKILWKNTFEECHMBK 8ul2 X4 FFF A2
WTL, EREE, A9 FFIFALICBRo - KUK F A2 IR XV RBIECTHE
D, FEHHEL, 1—FKVEEFL, EEFRBXE~/ 707 54—
(EPMA-WDS; JEOL-JXA 8800)% AV THENTFOEAMBL LWL . I obEM
B (Si0,, TiO,, Al,0,, FeO, MnO, MgO, Ca0, Na,0, K,0)Z B & 202 L 72,

3. KR

573mD KILIKITE S B SR SEICRELTVWARMBEAETA RO
V7 THY, 2202mD KR IZBE 2 5 ADARDPS K-> Tz, HFREHIZOWT
ABEOKIKNF 25 L, &1 ICEBRMEFHER 2 FHETRL 7, 573mB LU
2202mDKILIKIZ, FNFNET VA VEOIREELZUAEBL T TA YA FTho
770 SNODKREDS, BBELTHERYYAYY Fy s v FHBELREDKIL,
BERIIIRAL I FHEE, 7y FALRKRERZ EoXkLbEZLNS, Ld
L. BIEXLUZFETAICEFERMEEABRZT CRATSTHY . 5%, BERK
LR R SrRNdRIMNAHE 2 E2BHOPICT AT EFULETH S,

£ 1. KIUKKFOEETFMER
573m tephra 2202m tephra

Oxide, wt.% ’
SiO2 5525 (0.54) 64.78 (0.52)
TiO2 1.12 (0.15) 0.79 (0.04)
ARO3 13.92 (0.65) 14.52 (0.20)
FeO* 13.11 (1.39) 7.19 (0.15)
MnO 0.24 (0.05) 0.19 (0.03)
MgO 4.18 (0.48) 1.64 (0.12)
Ca0O 8.04 (0.40) 5.07 (0.14)
Na20 231 (031) 4.63 (0.16)
K20 0.22 (0.04) 0.82 (0.04)
Total 98.39 99.62

4

4

n
FeO*: &8k; n: 547 L7
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(1 ACEER BRI, 2 LR ITHEKRE, 3 B BHAIZERT, 4. aRon—% /k%)
Distributions of c-axis orientation in cloudy bands and deformation of ice core

Atsushi MIYAMOTO ,Hitoshi SHOJI , Hideki NARIT. A ,Okitsugu WATANABEa, Henrik B. Clausen ,Takeo HONDOH1

(1 % Inst. of Low Temp. Sci., Hokkaido University, 2 . Kitami Institute of Technology,
3 : National Institute of Polar Research, 4 . University of Copenhagen)

To understand the relation between cloudy band structure and deformation of ice core, detailed c-axis orientation
measurement was carried out by using GRIP ice core. We can observe cloudy bands in the glacial period ice of GRIP ice core.
The cloudy ice has comparably a weak c-axis orientation in the GRIP ice core. This result is opposite to the Byrd ice core, Antarctica,
but, cloudy bands of Byrd ice core are ash layer. The difference of c-axis orientation between cloudy ice and enclosing ice gradually
increase with depth. These results suggest that deformation process vary with the scale of cloudy band.

1. Lo

V=7 v FEEETHREIE W GRIP 27 OKAFOKIZIZZ 57714 — - N FEMZR S
ABRIZESBLEEHLKOEREHEE B mm 5 ecm A7 —)V) HPHEICBEINS. —#%Y
OKIRPIERO#E & C B EAARIIR S LI T ¥ VAL BBKEETRT. FERBOERDS
K5 CHIARASE LV BBARIZRL, S5120 9951 — - /30 FERHOREHIAES C 8
DOFEENAES L D DFEFICKS PV EPHEL NI R ->TWVE, LL, 79974 — - Ny
FosAi (IR, SEPICEETNEIERH) LKOBESIHBIE 2207 O KFETIRZ T 771 — -
INY FREEDR L KT 7 DR DB 2 B 5 720 | 3 L AS & C BT M AR I 21T - 72
2. 23071 =32 FOEE C M5

7074 — NV FRIZBBUMNRIE, 7)R=T - 25y 2 R EOBEENSEED 1, EEKE
BNV FHMIHAVNE S o TRB T EDPBEINTWS, /2, NV FESD ECM LXLASFAS
b ENOAMBENEVI EOREINTND, 75774 — N FIRSLOFE 245 C di
NAARRED S, /N FRRNY FANIIAREREIMECZ LS 2t o7 (ISHE) . Zhid
RECESEDEEGEEALIL2ERLTBY, a70ERRELEICE > TREERIEHE %
H. /220 GRIP 27 OFFTAERIE, BBN—FITDIF77 4 — - NV FOIFERLSETH
B, WN—=FATDI T 74— NV FIIKILKE TH SO THEMAELBIZITE 2V (Gow, FE) .
E7:, FHE Vostok I7 DFERE DFERRICHTH o705, Vostok D7 F75 4 — - N2 FHKILIKE
T& 5 (Lipenkov, ) .
3. 25971 — - N FORERE

NV PPN ORGSR C B ETEDZIJIRS LK ES LY, BEFOMRIERN & ey 5 L
INY FADHDOFEIEBN TN S EEZ OND,. Tz, BEETIINY FRDERDE) T1b%
ENZ &Y REERIAHIALAL LR C BARLOEPEIMRL 22 RN O RE S h D, BIEATHEREOH
ROz X HEPHEIC &L Y3y FRA OB E% YRR T\ 2

(1) Miyamoto et al., 1997, Proc. NIPR Symp. Polar Meteorol. Glaciol. 11, 87-93.

. 299574 — 5> KRSORE C #iTi i

0,,:Median inclination, A: 27 777 1 — - NY FPALTDe,,, D, 1 2D 23y b - 2y A
DPEREF n 13 50 25 51 8.
75974 — Ny PP L DRSS L ISR MR A \CHBARIOE D BSFDOEIZES L3tz
REL 2 AHEMIZH 5.
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Abstract for 21* Symposium on Polar Meteorology and Glaciology at NIPR

Phase lag of Antarctic and Greenland climate in the Last glacial

Thomas Blunier, Climate and Environmental Physics, Physics Institute, University of Bern,
Sidlerstrasse 5, CH-3012 Bern, Switzerland

Fundamental for the understanding of processes involved in climate change is the
knowledge about its temporal and spatial succession. Of special interest is the relation between
high latitude polar sites since they are a major component in climate change. Ice cores are a
unique climate archive with a high temporal resolution.

We have established coherent time scales for two Antarctic cores with respect to the GRIP
time scale over the period from 50 kyr BP to the Holocene by using the global CH, signal
recorded in Antarctic (Byrd Station and Vostok ) and Greenland (GRIP ice core, Summit) ice
cores (GRIP ice core, Summit).

A central issue in climate dynamics is to understand how the northern and southern
hemisphere temperature couple during climatic events. It was shown that some of the fast
temperature changes observed in Greenland during the last glacial have a concomitant in the
temperature signal of Antarctica. With the CH, synchronisation we are able to show that long-
lasting .Greenland warming events around 36 and 45 kyr BP (D-O events 8 and 12) lag their
Antarctic counterpart by 2-3 kyr (comparing the starting points of corresponding warmings).
On average Antarctic climate change leads that of Greenland by 1-2.5 kyr over the period 47-
23 kyr BP. The CH, changes are in phase with Greenland climatic fluctuations and thus also
lag the Antarctic climate change. The observed time lag questions a coupling between northern
and southern polar regions via the atmosphere and favours a connection via the ocean. Here
we confirm a mechanism described in climate models: when the North Atlantic deep water
formation switches on, heat is extracted from the southern hemisphere where cooling occurs.
This interhemispheric coupling is clearly identified in interstadial events 8 and 12 as well as

during the termination of the last glacial.
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Ice core processing of the Dome Fuji deep ice core in 1997, Antarctica

Motoyama, H.(NIPR), Kawamura, Y.(Nara Woman’s Univ.), Azuma N.(Nagaoka Univ. Tech),
Fujita, S., Narita, H., Yamada, T.(Hokkaido Univ.), Fujii, Y., Watanabe, O.(NIPR)

Deep ice core processing was carried out by JARE 38 at Dome Fuji Station, Antarctica. The processing
depth was from 2250 to 2500 m. That ice core was obtained by JARE 37. The bulk density, diameter and
AC/DC-ECM were measured.

1. a7 HGnE

WHIL-EE 271X, a7 % B ARKERNIZELIR - % ISR R RET S BRI N AB N, ZDORIEBPEEL
T, BB OFEE | 2B PICEMIZBOTEREL TV, 38 REEAIIRI I, BEENILITD
RT3, 37 IRERIZE - TRAISN IR 7 DI H#) 2250m~2500m T TOEFHBRABOEE 38
KRB XD N=D T, TNEAHIBLE LT,

BERRBESBOBOEENTIL. KRN —LFHENE 227N CRELEF I, 2T %245
B AR THIEE, M TERITWRE R ISR 2 E 3228 ThD, RN TR EEHHENT 60%,
25%, 15%DKESNZRDINIHBIL(FNFNORB % A 27 B 27, C a7 EMESR), X5IZ 50cm
DESTHRAT DD, KEFMIZLEW L, ZhEnia7oEdsEzE fili-a7 h—FE223TF
FAF I F a—TIZ AN, a7 —RHALE, ZNHOKRENREHARIT. A a7k Tcon—
BHRER (—ICBEL TIAKRBRCTEMNIBA) . B a7 IXEN TOMBEZRIFEL T RS L P.OE
L7z5#T L. C a7k, B St2RLE Lo A Cha, OB B XL T LBy, ()50
JEERE. QBB EEE- & QOBFAERERCEERECD-ECM), WEERHKRERKZEE
HIEAC-ECM), G)EERE, /e LBIEE X 2251.393m~2500.722m Th-o7z,

PNVIEE, aT OBEROBERSHROTa7 7 AN E3TREOBHFERELED TR UIRT, KEKE
LT3, BHIESN a7 2 EIZEUL OB HIETHETOL WL, EUEEILERBL TS
DODHB LR, 50cm DEBHET AC/DC-ECM DO Bx 36k Bk, 37TREDT —#b 112 TR 2177
T, IBIEA/NELRY EL /NS IR0 THRIER NS, FEMRRNTRE Bk, BEEM (R VROV L) T
BREIND,

2. WRIBHRHI R

BINT 37T KK TITHoi 72 2500m £ TOFRBHHAIZ, 5| &fex 38 KX TR T 23 BITH -7z, L
L. 1996 £ 12 AIZERERUAMBIEEIFLAND 2300m EFHE TR ohvho 712720 IREEHIIT— ity
LT3, 38 IREETITo - RBHERI BEDO/EEIL, IRFREALEE L ~ VT — NULE|E Eif
R r—TWVEEXRVEB~OFRIA L Fr—T LV OMBA S BEIBOREEIDE=F— &
BEROEAN (39 RFEELREE),

3. AT FFLIFVERBEITIZONT

1997 1 8 OaT7RFEERRFOHER LT, FEROFICHEHE 7= A7 1000 7y —AE#EOHL
T, ZOEELRESFTBELZ8A IX1To72, ENFELRVIRE2T OMEFER. BAKE£AOH
HEHTIORAMS 11 BT TEBINT, 2L, 2T 75 —A~OFED ., B ~a7r—Rx4y
—APTOANTOLEE~DOEFED, LT =T, X THEETH D, (EEREN-50CTHD
72D HET—7 e — b TIEDANROER L, AR CENIZELFoEE=TIIHRRS R
— VBB TUTOLEY,

y-N=lyd 160 #H (15m &iZ4m 43)
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Change in dust concentration in Dome Fuji deep ice core during
glacial-interglacial cycles

Y.FUJII, H.MOTOYAMA, T. FUKUOKA, T. KIKUCHI, T. SUZUKI, S. MATOBA,
M. KOHNO and 0. WATANABE

Concentration and size distribution of dusts in Dome Fuji, Antarctica ice core are
examined with a laser particle counter (MetOne 211). The concentration is high in
the glacials and low in the interglacials. During the glacials, the concentration
increased with time, showing higher concentration in the cold stages. The
concentration of submicron dusts was high in interglacials andinterstadials of the
glacials. On the other hand, concentration of dusts larger than 1.0 & m in diameter
was highin glacials andlow in interglacials, being the similar trend to that of Ca*".
These suggest the change in the dust sources and wind condition in glacial-
interglacial cycles.

R—ASAUKERBATRICEENIEEMBFICONWT. L—VFBEBNR—FTo2)IhD >
& — (MetOne-211)Z AL\, HE 0.52-5.02 u mDFAMREL 10 BREOBESHOSINE
ML, U 7ME2MBRBIC7ecm RICYIVELAECITZH L TNT, YA MREENE
SHOM. LEITRSRE. ERCEE. BEEOSHSEDOSNTINS,

&2 MREEX. KIBICE< (15000-20000 @,/ ml) REKEICEL (5000-10000 B,/ mi)
BERERT., KBICBITA3REIHMELDHICHAL, KBRBICRLE<SLZo. Thid. X
HMOETICHEI BALVARLOETICKUREBICERELAKBEMSY X FOXBELEHIGRETHS L
DINETOEZEZHTHIHOTHS. MAKBEKBARBICET25X MREORLIZ 1/2.4
T. BER—ALACTH1/6. ItBF+ > T/ FaU—a7TD 1/12 ELERTKEL,

¥, NESKTOTHI. KE—BXBY AN TRAEIMMBAMETRT LOFHLIVRRZEL.
KERICIZHIR 1.00-1.26 u m OB FHBBRERDIPH /NI - ERTOICH L, BHXKBICIEH
EPPS R FIEERELEL BRI HENEG—&RT., £ Y7/ 0BT,
KBOBMKBESUEBHBICERE. KBORABICERETH /. —F. AET e mbil
to8FII. Y7 o00ORFERBIEOERERLE,

Ca¥* /AL, BE T 1 mUEOARBFRECEVEDERERT A, BXRBICEEOES
FTEREICGALESAMREEBREIZENIROONS,

3 LEC &, KE—RKEY A 2 NICEIT 2R MtGhOERESUERSE. YA MR
BEHSHBICESZBETORER. AEEOZLICEEALTISEBEA NS,
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The vertical and climatic distribution of soluble chemical constituents in the deep ice core at

Dome Fuiji station, Antarctica .
K. Kamiyama, K. Azuma, M. Igarashi (NIPR), K. Watanabe, I. Nagao, H. Tanaka (Nagoya
Univ.), S. Kanamori and N. Kanamori

The vertical distribution of soluble chemical constituents up to 2,500 meters depth preserves the
climatic record, including several glacial and interglacial decades as were detected by the
distribution of oxgen isotopic ratio. The chemical concentration changes with the change in the
oxgen isotopic ratio. The frequency distribution of the isotopic values shows that there are
two maximum at lower and higher isotopic values. The depth intervals corresponding to the
higher than the higher maximum of the frequency and lower than the lower one were consist of
the ice constructed in warm and cold periods. The concentrations of anions and cations in each
period show that the higher concentrations were characterized in warmer period as were
observed most clearly in Ca and C1. The vertical distributions of most popular anion and
cation in both periods were introduced.

BBAEF—-2E0 5850737 (25004 — V) OBFLERSRED 7
077 AR ESR, MEBBIEIXLIORL:, BERNARO T 74 U0
SIZEEL Bk - BOKBOZEHIFHINTB Y . FMARLOEENIE > THEFL
ZRASDEEH LT 5, BERMALNEHEOBEES A (M1) IKEZo0E -7
PHREENT, BEH (£ To7F— 721 OKBIZALEE) LEEH (2T
F—sHR 1 OHKEICABEE) 2REL (K2) . KHoOBA+ Y BAA Y
FBEOBVIRICER (M2) o BEHICHSTESHICITILALORS I E
BEICZDIFICHN YT A AL A & 2 DOEMYBE L,
BHNRDEIEEDRA A+~ (Na) LA/~ (S04, C) DERE 7T 7 7 A VERL
726

Table 1: Sampling interval for the whole ice core

Depth (m) interval (m) Number of samples |Feature
6.7-113 1 106 Fim
113 -430 1 495 Ice
430 - 2500 2.5 826 Ice
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b

Table 2: Depth for warm and cold periods

180 Depth Maximum lMinimumIAve(age count
{m} (%)
T B e e Tt o S B e [ 3299-349.92 | -5202 | -5429] -5334] 40
® 7 1687.25-1789.75| -50.61 | 5426 | -5258 | 42
210 2 """ 7 2 227185728487 5061 | -5410| 52941 U
8 1204 ) 2 B P A =0117211 1 R 0 O 2478.06-2498.04] 5074 | —5430| -5293 | 11
@ AQiaiAdidn - Total 50,61 ] -54.30] -52.00 | 104
= gizlzZnz1s1l7
2 100_: . i / / . ] / - N / H R I FUUIRN SUUUS INURPU PRI PPEFN ERTTER (TR
«© [ i/ VI % 4 / 'A ] Cold Period
80+ tediaeatean th ot old Perio
B ; ,4 7 5 ] Oepth Maximum| Minimum] Average | count
N 60_ . ? YA 5 % L LEL L bt (m) (%a)
2 iz ZNZZNZ 56461-5955 | —58.88 | -60.78| -59.75| 62
5 Al AT 2R R e A 1080.25-1144.75| -58.72 | -60.22 | -59.39| 27
= WA f 17 I U OO O T 1829.76-186225 ] —58.70 | -59.62 | -59.16| 14
Zizizz1iz117 ﬂﬂ a 1909.75-1834.75 | -58.62 | —60.06 | —59.39 | 11
- 2042.13-205088 | -58.60 | —59.98 ] —5935| 12
59 -58 -57 ~-56 =55 ~-54 ~53 =-52 ~-B1 -~50 |2341.73-236773] -58.60] 5958 | ~5918 12
5180 (%) Total 5869 ] -60.78 | ~59.37] 138
_Fig. 1: Frequency of the values of oxgen isotopic ratio in whole ice core.
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The characterization of tephra particle in the deep layer
of the Fuji ice-core at the south pole dome

Tadashi KIKUCHI (Sci.Univ. of Tokyo in Yamaguchi) ,Shinjirou KOJIMA (Rigaku Industrial Co.
X-ray Resarch Laboratory) ,Yoshiyuki FUJII (NIPR) ,Mika KOHNO (NIPR)

In the present study, tephra particles in the Fuji ice core at the South Pole dome have
been characterize by using total reflection X-ray fluorescence for compositional analysis
and analytical electron microscope for morphological analysis.

The particles are obtained from shallow, middle and deep layer of the ice core,
respectively.  On the basis of the characterization, elemental composition of the shallow
layer is similar to that of the deep layer. In the both layers, the particles show the basalt
like composition since the contents of Fe, Ca and K are relatively high. On the other hand,
the particles from middle layer shows that the crystallization of the volcano magma takes
place since the elemental composition in this layer is quite different from the composition
in the other layers.

[IZT®HIZ] KFETIE, F—25CEMT2500mE TEEBRAI S X
KER—AFarThilgdBENTWAT 7 TR FRMBEOKMILE{TOEL BN L
Lo ZOT 75 RBOESIZ, BE< b2 2mm, FHAIZIETI ~SmmEE L
BLEBRFELBOLNATWS, TZITREREZITOIDIEY, FEREBLV
SHRENLOEEZERI TRV E - BRESWIEOWMY Z X1 B
BaEfT-o-%, F—LFa7d0T77@4%EES573.88m, 1361.8
9m, 2202.8 1 mO3IBORFRYVWEIZODWTERKFNHEXBRIIIE
(TRXRF) T¥HMESHT, EEROTEFEMESE (SEM-EDX) T4 OB+
ok - AT BIUOEBESI N LT 7 IR FIRME OB E 1T - 72,

[RBRBIUVCFHE] F—25CaT70#BET 778 E. NI b, oRE
BREFEIAVBTHILHEINS, TOA. TNDLT 7705 E1T 5 I,
ATz ZERRE 2 BB S BT FE L FREEBAEORBABEORBENE—
DERTHAINLUTONBEEORF 2T, TLDICEROME (T 7a v,
RY Tl y), KBEREOLBE CRE FEZODWTHENEITo 2, £7T.
TREREOTELAZ Y 2 —EMNEXABIIIVQK (BEXEHEE: 0.05~0.1
Ou S/cm) AV, BEOKRABZERLE, ZhEz, N FY—THHOK
Wiz, EELBEEXL2 7V - RUOFHRNTEITI v I RAFAZ7IZTREZE
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5mmPl EHIBRL, BEAERICHAL, #EE, 2EBIKZ Y- —2RNT Y
— U RFRICTKRARB 2 IV QARKTRERZ +OICHEFR., FBERITEHAL,
EBEFLUVIITKE, o NEBEYY a9 n—Fi225ul, 501, 1
OOu | BTHERL, ¥EAEv o~ bL—IZAN, ZhEE=—0HIZHAL
Tro ERRICIETEVALE 2 U 72 KBIc >V T HITo 7=,

B FIROE O RS ITICIE, EREEEXBROTER (BEEETE - X
RF-3700), Rifk, W, HROFMICIEERSHE FHEMESE (B - S-5000,S
EM-EDX), (B AZE¥ - JEOL-JXA880, EPMA-WDS) T1T - 7-.

BBKEK RF—ALLUaTiX, E573m, 1361m, 220 2mO=fE
ThHdD. KEKa7HbT 75 BOYINIX, ESEBEMFRER - HEIFEEN (— 2
0C) TF 7B LETHAL¥mm, 31 3mmOEIIZE&ETHRL, i
ERB1cm3%UWYVHL, 7 V-0 RUFRNTES IV I A FA 7 CREFBE,
LR ss (PP) WWRELE. o2&, ThE7)——207 ) =0 _RUFH
TIVQARTERERZFSICAEREOL Y (PP) T TKMELOTIZH L.
[SREER] MEBAERBZHVTH VTV U ITEORMPIToHEER. AV E
IVQARETZ VUV I7MOGHTEICIIBEZERBENT R LTWED, FHRIZBELT
ERXBRLLT 7V BRRECEHLTRY e LU BRBII 2~ 3 FERH SN
Tro DEIKBRBREOREABIZOVWTIE, I U QAKESIZH LTIV Bk
BRBICLSTEVRBREIBEENCEHET T 7 EEZ2EBIEN TE .

ULroRBLBBB IO ESRGICTKkEKa2THOF 7SR FIZEL,
TRXRF,SEM-EDX TORIERREZUTICE L DB L.

OTRXRFETORKR
1) ZBOT 7 FRFIRBERTTIAETHS.
2) Fe,Ca BEIZEZXHINSTmBL 2202m BIZEFEINDT 7 TR FIET

FHERNBEP LTS,
3) 136ImBDT 7 TR FII Ca BN —HRE, FeAl BIXESHLUT AN,
K K i34 3 55850,

OSEM—-EDXETORKEE

1) 77 ZHFiX 1364m EHRE 573m,2202m EECK L TH T I 7 o U RiRg
BB,

2) ZROTT7IRTFIX Si ERDELELELE ALNa 2 EF T 2 BLHRT
PRHEL, PECBREFENERLD ALIKEKLTP EFENSVEI{L
WRLF BV,

3) SiRAlZERHTEL LFe AN, CaB 2 B8R LEBELEA LRWVR TN
573m,2202m Bl 5.
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SEM-EDX observation of solid micro particles in Dome Fuji 52m ice core

Y. Kudo, H. Nakamura, T. Suzawa, K. Furuya(Science University of Tokyo),
T. Kikuchi(Science University of Tokyo in Yamaguchi),
K. Kamiyama, O. Watanabe(National Institute of Polar Research)

In an ice piece from Dome Fuji core at 51.93m~52.24m in depth, 450 particles were
observed from an area of 520 pm x 320 um selected randomly on the Nuclepore filter by
SEM-EDX. The average particle size was 2.2¢um and they consist of 91% mineral, 7%
silica, and 2% others. Particle concentration was estimated as 5900 +670~8500+ 940/g,
judging from the results of dispersion of the synthesized monodispersed particles on a
filter. The number of contamination particles were measured all through the processes
from cutting the stored ice core sample to SEM-EDX observation. Parallel expeiment for
the background revealed that it included 4~5 contamination particles.

BUDHIZ: BERR-—ACIAT7HOBEEMETD LEELY V)2 OMFRICBHWTHRINE
EMAMBI FOR T BTN TH o EMEINELIC, BERETHREINEKE EDHICHFET
5 BRI TP ICIT KB HISERN TNREEEND, SHFETIR. R—A50U02mBELUABTIZ
3AMXKEK A 7 IZE Eh 3 B OB EME T 2SEM-EDX T L=, E/=. XELOYENS T ¢
V& —IZHE U BEME FOSEM-EDXBE  CORREERRBICBIIA2ERER 2FMEL T, &
SRR FREORBERGEHELTAILEERNE LR,

FH Re—ALSUKEKI7EE (Dome F'93No0.123D3-124D4, 51.82m~52.24m) %{E
ALk, £a7FEa7vEE (840628 M'-521, 383.82m~384.32m) &HHEE L7, a7EE®
ZHZ 26, BEXBEmmBEEZELIIv I I TRELZBERRML, ER13mm. FLE0.2
pmDa—ZURT7 T4 VI —TRBLTHRFEIBLE., 142Xy ¥ —E~-1030 (H3) T
Pt-PAEF L. EEBHICRAT520 . mX320 . mOBEBHIE (FX) A BEHED1/450, {#320000
%) #»EEREFHEMES-5000 (A7) BEUKEVEX-SIGMABEDX S X 5L THEEL -,

R F—A37#EED3-2(51.93m~52.04m#4>. 10.0g2). D3-3(52.04m~52.16mE 7.
10.0g). D4(52.16m~52.24miB45. 9.5 T TN T /= EEME FidEImAES20 1 m X320 £ m
HOTENENI8E. 1328, 129@T. EHRTH 1 XiZFhEh2.1y. 2.33. 2.25um, 2F
BH A XTiE2.26umTH o7z, 27 D51.93m~52.04mBo TRRB FENENH D DR FH 1 X
RIEERCTH -, SR TFA50D91%1ESi. Al Na. K. Fe. Ca% ¥4 &7 5 H8GMmh ¥
EEZ SN, MUV ARTFNTE. TOM2% THo/z, ATEEBIC LD THBREIIZEEAER
Mole, REITRABOUINNSSEM-EDXBR I TOLEEREEBEU TEBATAHERN FHREA
K (BB ZHOTEEREE U THMMUARE. Ny 27590 RERTOBRRK TS
JARBLF ERBBRFDA~ETH o2, Ko T FNEHNDO R—L3T7HB COBRRTFITIZZ
DOEEOERMTREENSEENH -, —F., #T1Fa7 (M3, 384.00m~384.11m#43)
?10.9 g O BEMBIF13520 L mX 320 L md 7= U T115M. FiFhi Y1 Xi31.64umTHD, -
BRI TT7%. ) HRRIF20%. TOMOMERDOBITI%ITHEEFKE, T4 IVF— LR FD
SEMEEIICER VBB TFERAVWTRN L, 2OMENS AT7HORK FRE2ENTS &,
R— LB TIX5900 £670~8500+94018/ g . AT IFHRBIMITIZ4700£520fE/g L7205, K—
LB TOR TEIEATIZREMIIT RS ERRLZNEANH B, NI LUEEETFH1 XBX
CHR TI3EENRRED S,

1) A. Gaudichet, J. R. Petit, R. Lefevre, and C. Lorius, Tellus, 38B, 250-261 (1986).
2) K. Koji, K. Okuda, and Y. Iwasaka, J. Met. Soc. Jpn., 67, 889-906 (1989).
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300-year volcanic signals recorded in an ice core from site H15, Antarctica

M. KOHNO', M. KUSAKABE (Okayama Univ., ISEI; """ Grad. Univ. Advanced Studies),
T. FUKUOKA (Rissho Univ.) and Y. Fuiii (NIPR)

A 120-m long ice core from site H15 in Mizuho Plateau, Antarctica was dated by (1) empirical
densification model, and (2) counting acidity-induced summer peaks of electrical conductivity.
Ten prominent peaks of non-sea-salt sulfate (nssSO,>) and hydrogen ion concentrations were

found in the core for the past 300 years, and were assigned to explosive volcanic eruptions took
place south of 20°N.

KILOIBRE R BRI - THRBEICHE L 2N OXKILK LR &t XL A
A (REBL7 O VIV) I ZEHIREICIADT) . BIEOKE TIXE & 36 IOKEK LICESRRIC
WRET B, (o Ty KRR a7z, BEBTHFEMPSBET TIIRB
BIcEASIRKUBEDEIEE I N TS, KBEEZKLEAD 1~2E%ICH
Wt HFEKBIIZKILKBEEThTHZ ), ¥, ZORBRICE KLY 7 eE
LU TR R JEHE IR R BR A 4 > (nssSONBEDOBE LR -7 BNhb, ¥ VKT
KL (£ v AT 7) 18155 BKRHBIEAK LA b o T2\ 1809FEDHEKIZX S
KL ZFNiE, BERKEDOE L OMIROFRB I 7 THRE S, BED a7 DM
EREH5EZLHTREBLLTEETHS, AR T, HEATIIHR HIcH R
(69°04'46"S, 40°46'54"E, 1050 m a.s.l)T 19914 9~10A ICHME 72 120.2 m
#E=a7 OEMRE LT, (1) Herron and Langway (1980)8 X TF Nye (1963)IC k5 a7
SEACHEE TR, (2) T 7 DEHRBESIEERE (electrial conductivity measurement; ECM)¥ —
THEBAAFELRHL, #EHErSBRELRALL, ZoHEI, ECMABH
ELHENH), IBOBEEIBICEL 2L EVIREIIETHWTWS, 72,
H152 7 CKILY ZFHuhiriti s hbBoHBER E . 20°NDHICAET 5:KLD
K AERDIE T 5 A L7z,

37 OMBHROERTBLUBERE X, #hEh 44707 bS5 7 (Dionex
model 2000i), pHA — % (TOA HM-609)% W THIE L7, BI1IZ, nssSO M X
UBMBEE 7077 ANVER L, OT7ORAPLKYERE 4mE T, ERIZLS
S EHEMIZE T, ECM®D 1980~1991EE D E¥— 7 ASBHIE TV 5 (H2),
#Z T, ECM¥—2 TRENALEDED nssSO,  BEDH KM (72 ng-gHYk NNy 7 7
SUyFLRVEL, TOEEZBR5 nssSO,  BMEE—~ 7 2 KUY TFNVEERT, 2
TG?EzeﬁﬁL%Olﬂf‘ ChEDKIUTTF N ERIET ATREMDSH 5 KILUFE K
2T (1) Shid, 20°NLAEICHLE § 5 KILT VEI (volcanic explosivity
index; KILOBREE2RTRETO~8EEDD, Hlzidy Y KIKil 1815FE K
2 7L B NTVA)N S EOBKIC X AR 7 OV IV, BFE KL /7'~)~M:
L CHRBKERICERR - BRERLI-ZEEZRLTWS,
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Age Depth  nssSO; pH Voleanic eruptions
(A.D) (m) (ng-g")
oO 100 200 300 50525456 58

1991+
~{~~El Chichon 1862
19504 10 - Nilahue 1955
fiee Agul 1832
] - Kelut, Manam 1919
20- - Deception 1912
1900 ]
: Tarawera 1866
| Krakatau 1883
30+
1850+
Cosiguina 1835
40
Galunggung 1822
Tambora 181
- unknown 1
18004
50
60
17504 Hi. HI527OXHE»L KUEEE SOm I TD
nssSO,”  IMEB LU BHE T T 77 1 )V, EDOHEE
70 fRix, ECME— 7 28z 52 FikicE o, S8, X
WY 7 v (nssSO,Z IBEE >72 ng-gh)ZRL. U
I A EBHO D 5 KA E B L7,
17004 gq

0 100 200 300 5.0 5.2 5.4 5.6 5.8 nssSOZ (ng-g") ECM (nA)

M2. (2) H15TI 7 ORE» L ALBEE
4 m¥ T nssSO,” BETT 774V,
25 miEICIE, V- FFarkl(AF
L) 19828EMRICE B E— 2RO
%, (b) RIEEHEOECM7 O 774,
ERMEMICETERLERDOAITRL
7o BECM E—27 2 ZHERDOE (12A %7
FIANCEY BT, FRTRL,

Water equivalent depth (m)
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Possible Tambora 1815 eruption tephra have been found
in the H15 ice core, Antarctica

N.HAYASHI (Nihon Univ.), T.FUKUOKA (Rissho Univ.),
M.KOHNO (NIPR), Y.FUJII (NIPR), K.ENDO(Nihon Univ)

We found micro tephra particles which are composed of bubble-wall type glass and
pumiceous type glass, in the H15 ice core, Antarctica. The ratio of grain number for both type
glass in the H15 ice core is similar to it in Tambora 1815 tephra itself. Chemical composition
of both type glass, in the H15 ice core by SEM/EDS qualitative analysis is also similar to it of
glass in Tambora 1815 tephra. These may suggest that source for tephra in the H1S5 ice core is
Tambora 1815 eruption.

FIRE H15 07 H12id 1815 FAHY B ICE \» ECM EAFET 5. ZD ECMED
B\ F)Vid Kohno et al.(1996)I2 & 0, 181544 >R F kLA DKL T
TN EB D EHEE L. ARIEN (1997) 1T, ZoWHDATKET LI
—TABL, FOTANY—LEORTICDOWTEKREMB TEHE, HEEB 2o
7. ZORE10 umUTORTFOEA NS S AN ECM EOBREZE(LE B WHEZE
KU, ISICETFEME (SEM) TEHZROER, HANLT T IRT ONTIVY
F—NBHSA) ZRALE.

SEIINS T 4 INVY— EDORIFIZDNT, ESICHELWEE, iz ETHEME
TBI-o7. E5IREDOED, 12 RXS7, 2RI KILUBEMNSEERLZ
1815 EEADT 7 FRBI#HE, ML/ HISs a7 EA 2 RRTT, FUHRT
k1815 FEF 7 S OWMEIL, ZEONT)N I+ —)V8, BREOWHEY A TOH S
AMGEET S 2R L. TORRBHEE TELL TWS. SEM/EDSI2&%
LT OEER, HIS A7 HFOM/NT 7 TRFOERMEFRRLE, 7RIk
D 1815 EEAKIC KBTI TR TOHDEELL TS, FibFEMROREL
DI=DIFER L7 AT KILIR (2 77 4000 ERiiCERSTEKLZAET79) O
A R R AIF- 7 kT g -

I7 IV E B KU T FIVOEET ZEHEN, EBREOHEERNS
1815 Y EXINTWVND A, KITHEDLFOLR, FRMMEFHAREOELEZR
B9 5&, HIS A7HRDT 7 SRiFIE, 181544 2R I kILEEO RN E .
LirL, ERDIAET 7 5 O ELOREBRMN S, EROMCFHREOERIEZE L E
LB TIIEULET 7584 <, SEMETHRERESD TEENIIRETT S
VERDD.

10 umPA F ORI FHA ZDTF T IFI2DONWT, BETEREZED THLICRITTE
T, Dome FUJI aA7HDOF 7 SR FIZTDNWTHEBEOBIT A3t LAl gelc/r 5.
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Chemical composition variations in the S25 core, East Antarctica

K. Watanabe IHAS), K. Satow (Nagaoka College of Technology)
K. Kamiyama, H. Motoyama, O. Watanabe (NIPR)

Chemical composition variations in the S25 core, near the coastal region on Mizuho
Plateau, East Antarctica, have been analyzed. The time series of nssSO,* which is
mainly derived from marine-biogenic sulfur, showed not only seasonal variations, but
also 4-5 year and 8 year variations. There are about 11 year variations of NOj
concentration in the S25 core.

BIREK 27 POLERSBEORAEIL. KEREOCEFEBET IDOIKERNTH
%, FARBIRFEEIINRICEATEEENEL . MERSOEENNEL . FHEHREHR
FERRTV, AT TIIRFERINEO S25 A CHREI S-Sk a 7 HRDILFERTIC
DNWT, EOEENFME « BHEMER S OWTEZE LT,

S25 27 10 nssSO A BEIIIHER ICHABRRFHEE 2T Tl 4~5 FFAHPL 8 F12
BEORYESNA LNz, FMEBRFEROESTICE TS nssSO 2 DOKRERS 1BELED
BIETHDELEEZ LN, TOERERKK E~O#8XBRR L1, AR, MKOH
RRBEMR PICRELEFEL TR LD EEZ BN D, &Kil. BERKE, RIS, K
BT —F 2 Enb, EEREBE (ACW) LMIN2EAEE BRANMEET 2 HERBAE DR
%A S/~ (White and Peterson, Nature, 1996), ACW 3%k 2. A 4~5 FTH

HMGHE L, 8~10 0T CHBKEOEAEZ 1 AL TWA, Z07dh, EEREE T,
ACW DEZH K& < ZiTT nssSO,> KK EA~EETH., ZOREESNC 4~5 FEH
L8 EREDOEAPMMENRLOLNDI D EEZZLND,

F72, 825 a7 HDO H0, BEIZIT 11 FREOKBIEEEMICHY T IERNALDDH
N, V2RO THER 11 ERAHEEHNRALh, REBXEFERISCEEE 5 X
TUWZ A REM: 2 #4% L7~ (Watanabe et al., J. Meteor. Soc. Japan, 1998) 723, NO; &2
WThH 11 FEREOEENA L, HyOp BEIIKBEES MG 2RI (Z DigHiA
2B/ TH -T2 (Christie, 1973)) HBR & 725 TS, NOy BEIIKBEENDN
BRDPBBD A~ M) BRICHBEL 2o T\, KBEENERELHRICHRBESC S
HIZ EBREF T, NOgx., HNO; BENAIZAERE . BICRF L LEZ L OLE T LKK
bR RBENDZLDLEELLND, ZOL ) REEBKK=T RO NOy BE &KX
BIEE L OBERIZOVWTREAERLH Y., ZRETICHLHRFVRINTE A, S25
aATIIZOWVWT HZOREMENA & O OLNDRERNBF LI,
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Measurements of air inclusions and mechanical tests of the Dome F deep core

H. Narita(ILTS), H. shoji, T. Kameda(KIT), N. Azuma(NUT), A. Miyamoto, T. Hondoh(ILTS)
K. Kawada(Toyama Uni.) and O. S. Mae(Hokkaido Uni.)

Morphological changes and number concentration of air bubbles and air hydrates were examined at the
Dome F deep ice core. Air bubble disappeared at about 1100m depth and air hydrate began to appear from
about 700m depth. The number concentration of them were closely related to the fluctuation of § '*O
profile. Those total volume decreased exponentially with increase of depth. On the other hand, constant
load test and constant strain rate test were conducted in order to examine the mechanical properties of

Dome F ice core.

EANE EEBN-AF aTOEKEEY (K
., 77AL—1) OHIE L HFRREZIT-
oo 7 AN OKAMIZHE S TKIZER VAT
FEIIT. [IBOE TREIRD, ZOXE
RS 2T L L HICERBEATY (75
AL —htNnA RFb—h) KEbD, ZOXIE
RNA RL— FOBEEITL B0 OB
WL T3, 20, ZhALHIEIRIEBESLE
OHEFE - EEERETHRAICELT2HEE - 7
A NVCTBEODEEELELEZ LN, § %0
EHIIBEOREFEBREF > TWVWHIEERRA
TThd, £l-. WFRBRIIKKROB %D
R, JFED thinning 27 OFRREICK D
HRWT —Z 2R ETIHLDOTHD,

EREAVWORELER  [VBOBRNITE X
2 mm, 1849 3.5 cm, I FMAIZ 10 cm D
DEBNEEXHZY . EEETRIBOHKLF
BEREEFRE LE, —FH. "1 FL— MTi,
BEX5mm OBRERZAV, §5mm, X 10
cm O#FFEN CHEMEBRIZIT>7, TR,

INGDOHIETHE N IIEE SR I OR%
Z8B0 OF —F LR LIELDTH S,
BEEO—RiX ERROREFHEBEN TOFEHE
ThbdH, [IBITFESH 1100 m THZX, N F
L— M3 600 m S8, LT, Ih
50X 6 *0 L HHEBERERICHD Z &N
BOLND, FOM, FHE. KR, KERYE
DRENA, BREREZIZOWVWTHR~S,

FFEBR B E 150 m~2250 m THI 100 m &
OREHZOWT, —EEWEEMAER & —i
EEEEEHAREZIT- TS, EEIIaT
BHFFEICITV, EWEORA. 3 bars OFE
EZ T3S, EEEERROEEE X
4.5x10-8 s-1 T, WH & HRBREEIZ-15CT
HD, V-hF a7 O CEiHFNSMITHEX L L
HLIZEEF A —BRIZEF L TWL, Zh
WRE- T, TNHODONFERBRTHEE LI
KOBE B LI,

AREF T, UEOEREZPLIZV-AF =
T DEKEEY & HFEFEIZOVTERT D,

1000
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< 800
S {472
. = o
5 S 600 -
& E :l\_,:| ( {1 -52 X
= 400 § N o kK K’\ 2
= ; iy i ATRY .
o 9 L R TN | 57
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Raman scattering measurements on air-bubbles and air-hydrates
in Dome Fuji core
T.Fukumura, T.Ikeda, H.Fukazawa, S.Mae, T.Hondoh

Ancient atmospheric gases are trapped in polar ice sheets. The gas molecules are stored
in air-bubbles at shallower depth. The air-bubbles are gradually compressed with depth
and begin to transform into clathrate hydrates. We measured N,/O, ratios of air-bubbles
and clathrate hydrates in Dome Fuji Antarctic ice cores using a microscopic Raman
spectroscopes. The results showed that the average N,/O, ratio in the air-bubbles
increases from the atmospheric value(3.7) at 620m to 8.0 at 1100m. The average N,/O,
ratio in the clathrate hydrates is 1.8 at 800m, and approaches the atmospheric value.

MHAKBELZEOBBAKEI . BEATECRSBEORAETREL TS,
KEFTOZEZRIIAKRBEE CEIRKBLLTERAT S, L2 L, BBxELED
WCEIFEMT 2720 RUBEKRKNYERICERLT S, R 250
AHMPHEZEIKKRNECBVWTEBLRVWREIHEBRIIDZoTHHFLTSE
D, Z OHEEIL transition zone L I Tw 3,

WS [111E M Vostok I 7 HORARVIERLEANY DS < v A
N7 FIVORPE E ATV, transition zone 2B W TR E Kk 2R EE KM
M OERD NJO, KW KELCEMT I LERAL A, O
transition zone KX BIT 2R EERTCEKRKMYBOEROILBIZL o T
L0t EZOLNE, —F., GRIP 279 0K LEAMNYDO T <
YU BWTIE, NJO, OBILRIFHELRV, £#FZC, AMfE T, &

BMF—A5LLCa7HORERTERLEKRKNM P OZRRD N,/O, L DFF
MR EEKEEOWEEIT -

DEHRUTOL) ZZEFHELIPIIR o2, RO NyO, i
transition zone I TIFHLEDOKAMBE LB DICHEL WA, L LD
MY 5., ZRAVEKRMYF OERD N,/O, b id transition zone D &
WTH 20 THhaHA, M LEALEO KAAKELIZED L,
KW DOFERIT, Vostok a7 b/(oNIERLEAKLZEMETRL TW
Z?o

REFERENCES

[1]T.Ikeda, H.Fukazawa, S.Mae, L.Pepin, P.Duval, B.Champagnon,
V.Ya.Lipenkov, and T.Hondoh, Geophys.Res.Lett. to be submitted.
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Measurements of the lattice constant of ice core from Dome-F, Antarctica
K. Morikawa, T. Hondoh, A. Miyamoto, A. Hori, H. Narita ILTS, Hokkaido Univ.)

A lattice constant of the Dome-F core ice measured at —20°C by using of the high

resolution X-ray diffractometer. The lattice constants were indicated smaller values

than that under atmospheric pressure.

1. Xl
KEEDHERBHENZRE, KEKABHT
FLOBEETS LTEETHS. 2hE
THREITOERFINEBAEREB VTR
ERIZITbhTEE. LML, X BINKRY
ST74%8BULERAN—V2T7DRET,
KPR E—-DREREBOAT VRN
B, bEHICHLLOERS WORROBRD
KB THIBENALIM AL . 2O
HARARRIE, KOBUTHEOERELTE
THILDTHH, KERNIZHEHNIEEL W
TWBFERETRLTWS.

2T, F—LF I70ORIEHIZDON
THIS 0, BRFEBRARETR> .

2. Ak

BRI R—4L F O70MAEERERWE.
BRFEHROARIE, LUFBRREIhE -20°C
DERBETERTIBEI A XA -8
LUBH X RREREEAVTITARL 2.
BEBEX-20E1°CTH D, BEXTICH
THIRFEROELIE (a #) +£0.0002A
TH3. BFBREIEXTS v V%M 2d sin
6 = A (d: @MRE, 6 : O/, A X
BOBER)NSGOND. AESBEER
0.0001° , BIEFEK10'ATHS.

3. BERR
R11Z10-10)RHTD 20/ wRAF v >
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A Detailed Density Profile of the Dome—Fuji Shallow lce Core by X-ray Transmission Method
A. HORI, K. TAYUKI, H. NARITA, T. HONDOH(ILTS, Hokkaido Univ.),
T. KAMEDA, H. SHOJI (Kitami Inst. of Tech.)}, N. Azuma (Nagaocka Univ. of Tech.),
H. Motoyama, and 0. Watanabe (NIPR)

A detailed density profile of the Dome-Fuji shallow ice core was measured by the X-ray transmission

method. The high spatial resolution of this method gave us the information on the variations of the

density profile. Layer structures in the ice core samples were found in the X-ray radiographs.
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Penny Ice Cap(Canada) 2 7 —P96 =1 7 D& dbbLkeiE
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R. M. Koerner(TSD/GSD, Canada)

Physical analysis of stratigraphy of Penny Ice Cap core, Canada
J. Okuyama, H. Narita, T. Hondoh, A. Miyamoto(ILTS) , O. Watanabe(NIPR)
and R. M. Koerner(TSD/GSD, Canada)

Crystal grain size and number concentration of air bubbles of Penny Ice Cap core(Canada) P96 were
measured. The grain size in Wisconsin period was smaller than that of Holocene. A depth which the grain
size changed steeply coincided with the depth of Holocene-Wisconsin transition indicated by & '*O profile.
The number concentration of air bubbles was larger in depth which included smaller grain size. Also,
characteristic structures like stripe feature as being observed at GRIP and GIPS cores were found in the

bottom layer.
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Neutron scattering measurements on Vostok Antarctic ice

H. Fukazawa (Hokkaido Univ.), S. Ikeda (KEK),
T. Hondoh (Hokkaido Univ.), V. Ya. Lipenkov (AARI), S. Mae (Hokkaido Univ.)

We measured the incoherent inelastic neutron scattering (IINS) spectra of ice recovered
from Vostok, Antarctica. We found that the IINS spectrum of Vostok ice at 500 m in depth
has a peak at 97 meV in the librational region. From the spectrum, we calculated the order
parameter (the ratio of ordered protons in the ice), which is consistent with the ice
temperature dependence of the order parameter in Dome-Fuji Antarctic ice. The result
implies that the proton-ordered arrangement exists in Vostok Antarctic ice.

R—AS T2 7XKIZHBIT S incoherent inelastic neutron scattering (IINS) 2 X7 k)i
Df#EHT [Fukazawa et al., Chem. Phys. Lett. 294 (1998) 5541 3, 700+ B/ M 5%
FEHIAND R T, = 237K (T, : KKREE) ITBWTHALCTWwWA Z&EER LK,
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Seasonal changes in the distribution of lipids in the Dome Fuji snow samples
Y. YAMAMOTO, K. KAWAMURA, S. MATSUNAGA (Hokkaido Univ.),
N. AZUMA ( Nagaoka Univ. of Tech. ), Y. FUJII and H. MOTOYAMA (NIPR)

Fresh snow samples were collected at Dome Fuji Station, Antarctica, from Oct.1995 to
Nov.1996 and analyzed for lipids class compounds using a capillary gas chromatography and
GC/MS. Lipids have much information about source of the aerosols and the photochemical
reactions occurring in the atmosphere and snow surface during long range atmospheric
transport. This study was conducted to better understand the seasonal changes of the
atmospheric transport of marine and continental matter in the southern hemisphere and
photochemical reactions. Hydrocarbon distributions in a few samples showed an influence
from local pollution source from Dome Fuji Station. Concentration ratios of low molecular
weight saturated fatty acids (LFAs)/high molecular weight saturated fatty acids (HFAs)
generally appeared to be higher in winter than in summer. This indicates that relative
contribution of marine aerosols over continental aerosols is more important in winter than
in summer Concentration ratios of unsaturated fatty acids (UFAs)/saturated fatty acids
(SFAs) were found to be higher in winter, suggesting that photochemical reactions were
depressed in winter. In addition to oleic acid (C18 unsaturated fatty acid) which is cis form,
trans C18 UFA(elaidic acid) was found. The cis/trans ratios seemed to be decreased in
summer when solar radiation is stronger.
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Snow depositional condition around Dome F area, Antarctica
Motoyama, H.(NIPR), Kawamura, Y.(Nara Woman’S Univ.), Kamiyama, K. and Watanabe, O.(NIPR)

A 2500 m ice core was obtained at Dome Fuji Station. The detailed climatic information was derived from
the core. It is necessary to reveal the snow depositional condition for explain the core signals. The
glaciological and meteorological observations to find out snow depositional condition were carried out in
1997 by JARE3S.
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Fvahxr =7 Y Z4kiEE) . Erizabeth Isaksson (Norwegian Polar Institute)

Report on the activities of JAGE98-Svalbard (1)

O Watanabe, K. Kamiyama, M. Igarashi, Y. liduka(NIPR), T. Kameda, K. Tateyama (Kitami
Inst. Tech.), T. Shiraiwa (Hokkaido Univ.), K. Watanabe (Nagoya Univ.), M. Miyahara (Nihon Link
Inc.), J. Fujii (NTT Telecom Engineering Inc.) and E. Isaksson (Norwegian Polar Institute)

The ice drillings on the glaciers in Svalbard have been carried out by Japanese Arctic
Glaciological Expedition for the last 10 years. The Nordestlandet which has the largest
glacier, Austfonna is located in the northeastern area in Svalbard. From March to April in
1998, we obtained the ice core at the top of the Austfonna ice cap (79 48'03"N, 24
00'21"E, 750 m as.l) for getting the information about the climatic and the environmental
change in the Arctic. The length of the ice core was 118 m. We also gathered the surface
snow samples from about 1.7 m depth pit, snowfall and frost.

Whole ice core samples were transported to Norwegian Polar Institute in Tromse with
keeping frozen condition. Each sample of 8 cm long was divided at every 1.5 -- 3 m
depth for chemical analysis in Tromse. After melting to enter the plastic bottles at once,
these samples were refrozen quickly and carried back to Japan.

We measured the concentration of chemical components of ice samples by ion
chromatography. The vertical profiles from top to 118 m depth about the six kind of
components are shown in Fig. 1. The left side of main profiles are the continuous profiles
between 6.4 and 9.5 m depth. The average concentrations of all ions upper about 45 m
depth of the all components were larger than deeper. We think it is due to climatic change
because the value of & O changed around 45 m depth. And the concentration of all ions
between 6.4 and 9.5 m depth were indicated the periodical variation. We are considering
whether these trend mean seasonal variation or not.
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BRAEH— (BN T TTLALIYY 27909 JL#EiE) . Elizabeth Isaksson ( Norwegian Polar Institute )

Report on the activities of JAGE98-Svalbard (2)

O.Watanabe, K.Kamiyama, M.Igarashi, Y .lizuka, T.Kameda, K.Tateyama, T.Shiraiwa,
K.Watanabe, M.Miyahara, J.Fujii and E.Isaksson

We obtained 118m deep ice core at the top of the ice dome, Austfonna, Svalbard. The site is
relatively flat and ice was formed by refreezing and snow densification. The percentage of the
refreezing ice (melt feature percentage: MFP) indicates relative summer warmth during the ice
formation near the surface. It was found that MFP shows remarkably low from AD1820 to 1860.
This indicates that the summer temperature during the period is lower than the present day condition,
and this period probably corresponds to the "Little Ice Age". Becase the same relative cool period
was also observed in Greenland Site-J ice core (Kameda et al., 1995), it seems that the cool summer
condition occured over Austfonna and Greenland in early and middle of 19th century.
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1998F3AMB4AITMIT T, RIN—=N/NLEEBILE B (Nordaustlandet, Svalbard) @D F K18 (Austfo
nna) M F—LARTEEE (79°48'03”N, 24°00'217E; 750m a.s. |. ; {1 8M) ICTEEIZREL. 118m
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Kameda et al.(1995): Melt features in ice cores from Site J, sourthern Greenland: some implication for
summer climate since AD1550. Annals of Glaciology, 21, 51-58.
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Snowmelt and meltwater runoff on the glacier in western Svalbard
Y. ISHII, Y. KODAMA (Hokkaido Univ.) and H. ITO (NIPR)

Observations for snowmelt and meltwater runoff were made on the glacier in western Svalbard in June
1995. The intensive snowmelt were caused by the blowing of warm, moist and strong wind from the
south. At this time, the radiative, sensible and latent heat fluxes were nearly the same. Although the
elevation of snow covered area were ranging from 50 to 450 m a.s.l, snowmelt amount depended on the
elevation and the amount of lower site was 2 to 3 times larger than upper site. The snowmelt amount of
whole snow covered area was coincident with the stream runoff height. The diurnal variation of specific
electrical conductivity of the stream water showed the remarkable changes of the occurrence time of
high/low peak between the first and the second half of snowmelt period. These changes of timing was
due to the changes of chemical composition of the stream water.
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Geocheistric character of metallic element in aerosol precipitation
N. Ichitani (Grad. Univ. Advanced Studies)

The study of snowfall needs for study of ice core.The purpose here is to
explore a little further into snowfall using matal analysis.The samples
were collected at Rikubetu of the east Hokkaidou. The mesurements were
carried out with GFAAS and ICP-MS.In this time,we report about change of
metal concentration in precipitation
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Possibility of Measuring Snow Depth by Interferometric SAR
M.SUZUKI M.SHINRIKI M.SASAKI (Hokkaido Institute of Technology)

For the purpose of measuring snow depth from a satellite, a simulation of the data observed for the
typical snowpack parameters by L-band SAR and an analysis of the phase data created by the SAR

interferometory were carried out.

The results of analysis show that the Interferometoric SAR(INSAR),

using L-band SAR, is effective for measuring snow depth and the spatial distribution of snow depth is

possible to be visualized by the interference fringes.
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Observation of crevasse area using aircraft video images

to investigation of SAR image.
Takahashi Akira(CRL), Warashina Hideo(Sendai National Colleges of Technology),
Fukatu Toru(Tokai Bureaus of Telecommunications),

Takashi Yamanouti, Furukawa Teruo(NIPR)
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Kinematic Temperature

Hajime ITO (NIPR)

Ice thickness, concentration and other factors are often used as indexes to describe the state

of a frozen sea. They are all static indexes, and do not present the information about the

internal activity of the sea area.

The kinematic temperature was defined (Ito, 1993) as a measure of the activity. It was
demonstrated, the kinematic temperature explains some motion of the frozen sea(IFig.1 and 2).

Its contribution in terms of the dynamics is investigated in the present study.
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Sea Ice Observation by Ship-borne Laser Distance Sensor in the Sea of Okhotsk

H. SHIMODA and S. UTO (Ship Research Institute, Ministry of Transport)

Sea ice observation by the icebreaker PM “TESHIO” was conducted in the Sea of Okhotsk near the cape
of Shiretoko in February 1998. The laser distance sensor was installed onboard to investigate its applicability for
the profile measurement of deformed ice. The elevation profile along the ship’s track was compared with that of
the ice and snow thickness which was measured by drilling ice.
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Distribution of & '°0 of the Southwestern Okhotsk Seawater in
winter

M. YAMAMOTO, N. TANAKA, S. TSUNOGAI ( Hokkaido Univ. )

The distributions of temperature, salinity and §'%0 were determind in winter
from 1996 to 1998 in the Southwestern Okhotsk Sea. The salinity- 8 **0 relation
shows effects of melt water of seaice, East Sakhalin Current water, Soya Current
water and the water left at the seaice formation.

The temporal variation in these three years will be discussed with special
attention on the influence of freezing.in the salinity- 8 30 relation.
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Inter-annual comparison of wintertime marine carbonate system in the southwestern Okhotsk Sea
Akihisa OTSUK]I, S. WATANABE, S. TSUNOGAI and K. I. OHSHIMA (Hokkaido Univ.)

The deep convection and brine rejection due to sea ice formation will be very important process of CO,
cycle in the polar ocean. In Feb. 1997, surface layer dissolved inorganic carbon concentration was
higher than in Feb. 1998 at southwestern part of Okhotsk Sea. The sea ice condition was heavier
in1997 than 1998 in this area, so further CO, would be absorbed from atmosphere on account of lower
sea surface temperature and higher wind speed in 1997 winter.
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Formation of cyclonic eddies in the Antactic Divergence zone
S.USHIO (NIPR), Y.FUKAMACHI, K. 1. OHSHIMA, and M.WAKATSUICHI (Hokkaido Univ.)

Observation of subsurface circulation with ALACE floats have been conducted on the sailing route
of icebreaker SHIRASE since austral summer of 1996. To understand heat and salt transport in the
ocean, water current fields should be revealed. In particular, Indian Ocean sector is one of the
areas for sparse data. ALACE floats have been deployed in the eastern area of the Kerguelen
Plateau and Antarctic Divergence zone (AI?R off Wilkes Land. From the float trajectory, cyclonic
eddies were detected in the AD. This eddied show that active upwelling occurs locally and upward
fluxes will be accelerated.
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Outline of the glaciological research at Dome Fuji in 1997(JARE38)
Motoyama, H.(NIPR), Kawamura, Y.(Nara Woman’s Univ.), Kaneto, K.(JMA), Watanabe, O.(NIPR)

The new project “study of changing ice sheet system” has been started by 38th Japanese Antarctic Research

Expedition. The three aims are, observation of changing ice sheet mass balance, observation of changing

ice sheet dynamics and observation of fundamental process concerned with mass balance. Under these aims,

the glaciological and meteorological observations were carried out at Dome Fuji Station. The 130 m ice

core were also obtained there. Around the Dome F area, the observation of snow accumulation and surface

snow sampling were done.
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Stable isotope ratio, snow accumulation rate, and temperature in the highland
plateau of East Queen Maudland, Antarctica

K. SATOW (N agaoka National College of Technlogy), O. WATANABE (NIPR),
H. MOTOYAMA(NIPR) and H. SHOJI (Kitami Institute of Technology)

Distribution characteristics of stable isotope ratio, snow accumulation and temperature are
analized in the highland plateau of east Queen Maudland, Antarctica. A following equation is
introduced; Acc =32 exp {0.0884(0 +54.1)} , where Acc is snow accumlation ratio (kg m=2a-
1) and dis 8180 (%). And a good relation is shown between 6 180 and firn temperature. By
using these relations, estimations of the time variation of accumulation ratio, or ice core-
dating and reconstructing the paleoclimate can be made for Dome Fuji core.
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ZOHIROETEE OB RLERMEIE 0180 (%) EEHEE: m) DEFRR (Satow and
Watanabe, 1992) :

0180=-0.011E-114

% {§ > T accumulation ratio ZR®OZHAIZDONT, ZOREN S 6 18O ERD =, £L T 180
{ii & accumulation ratio & OB{RZE R, HE3000m LA E D week katabatic wind area IZDWT,
M21ZR Uiz, BAANIFERE20kmMEHED 6 BOMIZHT % accumulation ratio Z2;RL TS, H
FLENE, Dome Fuji ZE#ZitvyxDome Camp (77° 00° 017 S, 35 ° 00’ 00”E, HE3761m)D5m
v hOEZERL TS (Ageta et al., 1989 ; Ageta et al.,1991), Dome Camp D4 % & 5 [E145 s
Z3RD, KAZEH- (Acc: accumulation ratio (kg m2a’l), § : §180 (%) ) :

Acc =32 exp {0.0884(6+54.1) } (R2=0.646) (1)
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Ehe, ZOWBOEREPED O
180 ( %) &£ 10mER (KB OE¥E 1000 P
BEZRIEN, T:C) OR{KRR
(Satow and Watanabe(1992) :

T=1.20 6180+ 104 (2)
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Nature of radio-echo layering in the Antarctic ice sheet
§.Fujita, H.Maeno, S.Uratsuka,T.Furukawa,S.Mae,Y.Fujii and O.Watanabe

Abstract. A two-frequency radio-echo sounding experiment was carried out at Dome Fuji, the
second highest dome in the East Antarctica, and along a 1150 km long traverse line from the dome to
the coast. The goal was to determine the dominant causes of the radio-echo internal reflections and
investigate their possible changes with depth ranges and regions. From the 2-frequency (60 MHz and
179 MHz) radio-echo responses at various sites, we distinguished four zones. Each of the zones is
characterized by a dominant cause of radio-echo internal reflection as follows: in the “Py’ zone,

changes in dielectric permittivity due to density fluctuations, in the “P " zone, changes in dielectric
permittivity due to changes in crystal-orientation fabrics, and in the “C,” zone, changes in electrical

conductivity due to changes in acidity induced by past volcanic eruptions. In addition, the basal echo-
free zone, the fourth zone, was found to appear always below a P zone. These four zones and

their distribution suggested us variations of the physical conditions in the ice-sheet. In particular, the
Por zone; we found it is an indicator of simple-shear strain component along isochrones; and the

echo-free zone suggested us distribution of the flow regimes, flow laws, and strain in the ice-sheet.
They are important physical processes to interpret ice-dynamics. In addition to them, we can detect

isochronous layers and densification processes of ice from the ice of P, zone and C, zone.
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Observation of Snowpack on the ice layer by AMSR

Y.OHASHI M.SASAKI

M.SUZUKI R.AKIBA
(Hokkaido Institute of Technology)

M.WADA*
(*NIPR)

Using snowpack models in which globular grains of snow of same diameter were distributed irregularly over
the ground or the ice layer, analyses of the microwave emissivity at the multi-frequencies were carried out.
The results of analyses showed that the AMSR mounted on ADEOS-II are effective for measuring snow depth
and grain sizes of the dry snowpacks not only on the ground but on the ice layer.
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Isotope content in snow

S. Hashimoto, Zhou Shigqiao, M.Nakawo, Y. Ageta
(IHAS, Nagoya University)
N. Ishikawa, H.Narita(ILTS, Hokkaido University)

The isotope content in a snow pack changes with time in association with its
metamorphism. The change would be caused by the sublimation/condensation at
the surface as well as the inside of the snowpack, when the snow is dry. For
wet snow, the melting/refreezing process would be very importamt for the
temporal change of isotope content. For understanding these processes, the
change in isotope content after the snow deposition was examined from February
to April, 1998 at Moshiri in Hokkaido. We collected precipitation and melt water
throughout the observation period, and a series of snow samples from snow
pits. In the melting season, wet snow samples were differentiated into ice
particles and the water in between snow grains.

The isotope content of those samples was analyzed, and the results is

presented.
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Concentrations of dicarboxylic acids
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1

in Snow Samples from Dome-Fuji, Antarctica

S. Matsunaga, K. Kawamura, Y. Yamamoto (Hokkaido Univ.)

Seasonal Changes of Low Molecular Weight Dicarboxylic Acids
N. Azuma (Nagaoka Univ. of Tech.), Y. Fujii and H. Motoyama (National Inst. of Polar Research)

®

Polar region has been thought as a sink of gases and aerosols by a long-range atmospheric
transport, thus, polar snow and ice contains many information on their sources and transport
mechanisms. Trace organic compounds are present in polar snow. They undergo photo oxidation

MilER—AMNCRES

relation between composition of dicarboxylic acids and atmospheric oxidizing capability. Snow
samples were collected at Dome-Fuji, the Antarctica from October 1995 to November 1996, and

analyzed for low molecular weight dicarboxylic acids.
showed a seasonal distribution different from others (C2-C8). On the other hand, fumaric

(C2-C8) were found to be higher in summer than in winter. Azelaic acid (C9 dicarboxylic acid)
acid/maleic acid concentration ratios showed a positive correlation with solar radiation.

during the atmospheric transport from source region to polar region. The aim of this study is to
understand the pathway of photo oxidation of environmental organic compounds and to find the
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Densification of cold snow layers

Zhou Shiqiao, S. Hashimoto, A. Sakai, M. Nakawo, H. Narita* N.Ishikawa*
Institute for Hydrospheric-Atmospheric Sciences, Nagoya University
*Institute of Low Temperature Science, Hokkaido University

Densification of snow is important for interpreting ice core data including those
from Antarctica, since it would affect the change of annual layer thickness with time.
The bubble close-off density and the depth would also be influenced significantly by the
rate of densification in shallower layers. The rate of densification is considered to be a
function of a variety of factors such as overburden load, denmsity per se, snow
temperature, particle size (including the distribution characteristics) and so on.
Previous studies revealed relationships between the rate of densification and the snow
density for a given temperature. Temperature dependence of the strain rate of a snow
layer was also found for a certain density range. It is crucial, however, to examine the
characteristics of densification, taking into consideration the overall parameters.

The field work was carried out from Februry to April, 1998 at Moshiri in
Hokkaido, where cold snow pack is available, whose thickness was as large as
180.1cm on Feb.14. The snow temperature was recorded at different heights in the
snowpack, having the lowest value of -17.3°C on Feb.7. During the observation
period, air temperature and wind speed were recorded continuously by an automatic
meteorological station. Precipitation was measured manually. Snow pits were dug
every two to three days, and snow samples were taken from the pit walls continuously
from the top to the bottom with a Scm-thick sampler. The samples were subjected to
density measurement and particle size distribution analysis.

The densification was examined in terms of the overburden load, and the
densification rate was analyzed. Its temperature dependence will be presented at the

Symposium.
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For The 21st Symposium on Polar Meteorology and Glaciology

The Arctic Oscillation and the Northern Hemisphere Sea-ice
distribution in Wintertime
Fang Zhifang
(Chengdu Institute of Meteorology, Chengdu, Sichuan, 610041, P. R. of CHINA.

J.M.Wallace and D.W.J.Thompson
Department of Atmospheric Sciences, University of Washington, Seattle, 98195 USA

ABSTRACT

The “Arctic Oscillation” (AO) is the leading empirical orthogonal function of the
wintertime sea-level pressure field. It resembles the NAO in many respects, but its
primary center of action covers more of the Arctic, giving it a more zonally symmetric
appearance. It can be interpreted as the surface signature of modulations in the strength of
the polar vortex aloft, published by Thompson and Wallace (1998).

Relationship between large-scale patterns of atmospheric variability and sea ice
variability had investigated by Fang et al (1994 and 1995). The strongest sea ice pattern is
comprised of a dipole with opposing centers of action in the Davis Straits/Labrador Sea
region and the Greenland and Barents seas. Its temporal variability is strongly coupled to
the atmospheric North Atlantic Oscillation (NAQO). The relationship between the two
patterns is strongest with the atmosphere leading the ocean by two week-one month.

For several Northern Hemisphere (NH) regions, the stationary wave variability
associated with u "anomalies is found to constitute a significant fraction of the
climatological wintertime stationery wave variability. A single hemispheric mode
consisting of wave trains over the North Pacific-North American region and over the
North Atlantic-Eurasian region described the stationary wave adjustment to u anomalies.
In a recent article, Ting et al. (1996) documented the three-dimensional structure of the
stationary-wave response to a distinctive mode of variability of the zonally averaged
basic state: a meridional ‘see-saw’ in zonal momentum represented by the algebraic
difference between the zonal-mean, zonal geostrophic wind at 55°N and 35°N (denoted
Ting index). We relate the mode of variability that they examined to the AO and sea-ice,
and we consider the degree to which it is of singular importance with respect to the
variability of the stationary waves.

First we will compare the meridional structure and stationary wave signature of the
mode of variability described by Ting et al., with their counterparts for the AO index. The
temporal correlation between the index of Ting and the AO based on seasonal data is 0.85.
By regressing the zonal-mean 500-mb zonal geostrophic wind, the profiles for the index
of Ting and AO were obtained. The two profiles are very similar, both with respect to
amplitude and the placement of the maxim and minim.
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The corresponding distributions for the stationary wave (total minus the zonal-mean,
denoted Z500*) component of the 500-mb height field. which were obtained in a manner
analogous to the profiles from Ting and AO index. There is one-to one correspondence
between all the major centers of action in two maps, especially in North Atlantic-Eurasian
region. The pattern centers are located in south of the Greenland, west Europe and center
of Eurasian continent, denoted as AO-Z500* pattern. The pattern is similar to the large-
scale patterns of atmospheric variability with sea ice (Fang et al. 1994).

The all correlation maps between Z500* and sea-ice index in the Davis Straits /Labrador
Sea region and the Greenland and Barents seas are very similar, especially the Barents sea
and Davis Straits /Labrador Sea region. The Davis Straits /Labrador Sea region Sea is
phase out with another Seas. They resemble the AO-Z500* pattern in North Atlantic-
Eurasian region. If use the correlation maps between sea-ice index and 500 mb field, the
correlation coefficients are small than Z500*, and patterns are different each other. we
consider the AO-index and AO-Z500* pattern play important role in winter time.

The correlation coefficients between the AO index and sea-ice index shows that sea-ice
lagged the AO index by months. The Barents sea-ice lag the AO index to two months,
but the Davis Straits /Labrador Sea ice is simultaneous with AO index.
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Observations of under-ice turbulent fluxes and sea-ice microstructure
in the North Water (NOW) polynya region

K.KOBINATA, K.SHIRASAWA, T.KAWAMURA and T.TAKATSUKA (Hokkaido Univ.)

The North Water (NOW) polynya, which is

situated at the southern part of the Smith Sound and

the northern end of Baffin Bay, and at the northwest of Greenland and the southeast of
Ellesmere Island, is described as a recurring polynya. Time series measurements of under-ice
currents, temperatures and salinities were made by a 3-D electromagnetic current meter and
CT sensors deployed near the ice edge regions of the polynya at Smith Sound and Rosse Bay
during the period from the beginning of April to the end of May, 1998. The aim of this study is
to measure turbulent fluxes of momentum, heat and salt and to understand the mechanisms that

control

its formation and maintenance of the NOW polynya.

Sea-ice core samples were taken

from the two stations near the current meter deployment sites to analyze crystallographic
structure and examine salinity—and density profiles.
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Measurements of under-ice turbulent fluxes and oceanic boundary layer

processes in the Baltic Sea
K. Shirasawa, K. Kobinata and T. Takatsuka (Hokkaido Univ.)

Measurements of turbulent fluxes of momentum and heat in the oceanic boundary layer under
the landfast sea ice were made near the ice edge region in the Baltic Sea during the BALTEX
(Baltic Sea Experiment)/BASIS (Baltic Air-Sea-Ice Study) 1998 winter experiment. Time
series of 3-D currents, temperatures and salinities were collected to estimate momentum and

heat fluxes in the oceanic boundary layer under the sea ice. Temperature profiles through the

air/ice/ocean were also measured to understand the heat conduction through the ice sheet.
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A numerical experiment on thermobaric convection
M.NAYA and HNAGASHIMA ( Tokyo Univeristy of Fisheries )

A simple numerical experiment on thermobaric convection is carried out based on the non-linear equation of

sate in which the thermal expansion coefficient is a function of pressure.

The onset of convection is well

explained by a linear stability analysis of the Rayleigh-Benard problem where the double diffusive effect is taken
into account. The result of this experiment suggests that the double diffusive effect reduces the thermobaric

convection.
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On the breakup of land-fast ice in Lutzow-Holm Bay, Antarctic, 1997-1998
Shuki Ushio, Takashi Yamanouchi (NIPR) and Akira Takahashi (CRL)

Land-fast ice was broken up in Lutzow-Holm Bay, Antarctic, from early in autumn through winter
season 1997. The present case is considered to be the greatest in history. On the basis of
meteorological and hydrographic data, factors of the breakup are discussed. One of the factors is
wind system around the bay. Strong southerly wind contributes to transport of ice floes to the
offshore. Also, summer melting was much conspicuous. Large scale uniqueness in this period
should be considered as compared with usual case, because sea ice condition is much sensitive to

atmospheric and oceanic forcings.
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Sea ice structure and salinity profile by ECM method

Yoko Toyama & Fumihiko Nishio(Hokkaido Univ.of Education)
Electrical method of ECM is applied to infer salinity profile in sea ice core as in situ measurements.

ECM current depends on ice core temperatures.

When ice core temperature is around melting

point(-1.8°C), ECM current wuold not indicate the original signal of sea ice crystal structure

because the surface of sea ice core has a liguid layer. Particulary, sea ice has strong temperature

dependency.

And it was proven to be activation enargy based D.C. changed by brine drainage.

When ice core temperature is lower than -5°C, ECM current is associated with crystal structure

of sea ice. Therefore, salinity measurement is presented by ECM calibration curve and low ECM

currents due to lower core temperature are interpreted as crystal structure dependence of sea

ice.
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Observation Project on "Atmospheric Circulation and Material Cycle in the Antarctic" by

JARE-38
T. Yamanouchi, N. Hirasawa (NIPR) and M. Hayashi (Fukuoka Univ.)
Observation Project on "Atmospheric Circulation and Material Cycle in the Antarctic" was started by JARE-38.
The project aims to understand the atmospheric circulation fields, behavior of minor constituents, and their
relations. Extended observations including GPS sondes, radiometers, lidar and aerosol sondes were conducted at
Dome Fuji Station and colocated observations at Syowa Station.
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Introduction for 5 days periodic variation in surface wind direction
at Dome Fuji station

H.Morinaga(Japan Meteorological Agency), N.Hirasawa(NIPR)

Weather observatiohs were carried out by JARE36-38 at the Dome Fuji Station, inland of Antarcitca
from 1995 to 1997. And JARE has focused Automatic Weather Stations(AWSs) at six sites on a
1000km-long traverse route between Syowa Station and Dome Fuji Station since 1993.

Katabatic winds are dominant wiqu in Antarctica,and are well known for their directional constancy.
But the wind directional constanéy at Dome Fuji is very small compared with other inland stations.

There were five days periodic variation in wind direction obviously synchronous at Dome Fuji Station

and Dome-C Station.
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Blocking over East-Antarctica and the related temporal variation in meteorological data
at Dome-Fuji station, located on the ridge line of the continent
N.Hirasawa (NIPR), H. Nakamura (Univ. of Tokyo)

One of the science programs of JARE-38 in 1997 is meteorological observation at Dome Fuji
station at blocking over east-Antarctica. We experienced a large increase in surface temperature,
about forty degrees, at a blocking in June. At that time, the sky is filled with clouds and the
highest value in wind speed in the year was recorded (about 15m/s).

This study will describe the meteorological aspect at Dome Fuji station and discuss about
the large-scale circulation associated with formation of the blocking.
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Interannual fluctuations of the winter warming and atmospheric circulation over the Antarctica
Hiroyuki ENOMOTO (Kitami Institute of Technology)

Air temperature data by Automatic weather station at Dome Fuji shows winter warming in
1994, 1995 and 1996. Warming was significant in intensity but the duration was short in 1997,
The center of polar vortex shifts to westward in the winter of 1994, 1995, 1996, however shift was
not significant in winter of 1997. This results in the decrease of the duration of advection over the
Dome Fuji area in Jun. 1997. Similar warming in winter can be observed at the South Pole,
however, there were some years with no winter warming. After the warm period of El Nino, winter
warming was not significant, therefore mean temperature in winter (Jun-Aug) increases. Therefore,
ENSO related fluctuations in the atmospheric circulation affects on the intensity and duration of
winter warming, then mean temperature in winter, over the Antarctica.
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A statistical study of gravity waves in the Antarctic

*Motoyoshi Yoshiki

- Kaoru Sato (Kyoto Univ.)

Gravity waves in the lower stratosphere in the Antarctic are examined based on operational radiosonde
observation data at 20 stations over 10 years. Potential and kinetic energies of gravity waves vary annually
taking their maxima in the spring. The maxima are observed later in lower altitudes where and when
the static stability becomes high. The high stability area propagates gradually from 135E 50S to 45W
70S through the south pole in August to November. The gravity wave energy enhancement coincides with
the stability maximum at each station. The vertical flux of zonal momentum estimated using a statistical
method by Vincent et al.(1997) is mostly negative and large except for summer, indicating the dominance of
gravity waves propagating westward relative to the mean wind. A spring maximum as observed in gravity
wave energy is not seen in the profile of momentum flux. This result suggests the necessity to identify
gravity wave parameters describing their structure through hodograph analysis.

1. U BIC

AR TIE, Zh T TS fﬂﬁﬁﬁn@&é’\h“(w&w
MRRE RO ENEE . BYEMOS V4
7R e 7 — y%mwrﬁwﬁz”&%EMkﬁ
5o BIRE T, LHIBIBEEEORROME, M
BEBEEDER L Vo o b BRE~NDOBE 5%,
BICBWTEELREZHI LEZLNTW S,

2. T —4&

1987 4E25 1996 EET THONCEP 5V 4V v &5 —
YT —=NATDH L, FHEREOREL 12 FOKFREL
% A7z, B 508 LA 0 &8 A S B HE p 2
L7 Y DED L 20 BHEEA T, 200m BT
WEMMAE B I ko7 tk, EHERDE LT 2~8km

DERERERTE N PR 74— %mw’cﬂl
DHL7Z: (UTFHEELEER), T REOMTICI
[ O NCEP B 7 — 5 % v 7=,

3. R

3.1 B85

BRIROMBRF L LT, BH¥EH (69S,40E) D%
Yo B LIZBEAE T ODED 10 FEHRE T L
7T MY FIREYE N2, KR U &
WERTH 5, F(9~12 A). BE 15~30km 2B
T, WERBVEE,S LAL, REFEOBVEN
TRELTWABTMNRON S, EAEIL, X0
WFEL, BILLBIAN TR RoTnE,

3.2 BELi5%

RIZ 10 FFHDOENFEDORT ¥ ¥ v VLRV F —

E =-N%a;ﬁk . BB ALVF — KE = o2 + 02
R 21IRT, —MRICENFEOSERKMIA SN
DT, KEIZB 2 5EREELOFSIIER TS, &

82

[
<)

~
o

o

Height{km]

JA FE MA AP MA JU JU AU SE OC NO DE

CONTOUR INTERVAL = B8.000E+00

N2x 104

Height{km]

o P i T——+,
JA FE MA AP MA JU JU AU SE OC NO DE

CONTOUR INTERVAL = 2.500£-01

7 &xvﬁ%
2 m}ymmM

JA FE MA AP MA JU JU AU SE OC NO DE

(53 w
o o

Height{km]
°

o

L BRI B 2mETK] 77> bNAY
TIREYELD 2 3 N2[s~2]). WIE Ulm/s] DFEEAL

X 15~30km I2BW T PEREICREKRELR Y, 720
HHIVEVWEEIRESEL, ERETOEILIREOR

KIZERBORH E —HL TWH I LHah b, [

BofS#imbschb @Bl TaAOhA, —F KE
BERIBREZ LD, LDRVEHLLRELLRD,
HWRELTPEICHENRTKEDKEWHBIZEV,
BRI T S AE B B A EMOBRE RIS EE
BAeKTRBETIZZ ., 135EH 5 45W I[P > T
AR DZEFHMSGNTVWS, K312 15~20km
DEETIRE TORERBNENZ /R3, Hai
A PO E LT RN 135E, THIC 46W Of%#



Potential Energy
T

£
w 20
= =
o ¥
o 10
T

==

JA FE MA AP MA JU JU AU SE OC NO DE
CONTOUR (NTERVAL = 2.000E+00
Kinetic Energy
" k\\:, T T T

ot ~ s
~ /“\\\\‘\"“El:::3<<A,E::£/ (—;:::;____Qiééiggéﬁ/’ ‘
£ —
o e
=
o
5 10
ps

o = e

JA FE MA AP MA JU JU SE OC NO DE

[ 2: WFIEHIC B4 5 PE[(m/s)?] & KE[(m/s)?]
DEEEAL

T (Z=15—-20km)
508 T T T T T T

135E 705}

“5W 705

JZ

JA FE MA AP MA JU JU AU SE OC NO DE

CONTOUR INTERVAL = 5.000E+00

Xl 3: NCEP BH#HTT — % % Fl\ 72 1BE T[K] D&
PR P T T 50

LoBETHL, BEERTHRKBEOEVRE LA
EBICH L TIEMFHFTIBERAL BT - Tna,
KIZ135E & 45W OFERIEVEEIET> Zh b
DFEBIZHEL TREF VY Y VLA VF—OGETE
PO B EWTE R 2 fER L 72 (K 4). SERIHA
TO PE OFEOHAFII ., FRIREHF2HIC L
ATHH (H 1256 KRAICEVEEERBHPHFET
BEH) L —BLTWA I EHFh 5,

4, EE

BAKEXRETALENRD PE L EBET T v

Potentiol Energy (Z=15km—20kmY
— r ——— oy v < v

135E 7OS Lot NG

C f i v L 2. 1 fi v n i :
JA FE MA AP MA JU JU AU SE OC NO DE

CONTOUR INTERVAL = 1.000E+00

[ 4: T2[K?] ORI, B ST &
KE 7z bW REMIBHER DT — & OE,

83

Height[km]

JAFEMA AP MA JU JU AU SE OC NO DE

CONTOUR INTERVAL =

5: BBFIEEHIC BT bu/w'[(m/s)?] DFEIEAL

5.000€E+00

7 Au'w O FHZIE

2 2
9z _f_
LA
m' 2 + (k/m)2N?

EWI) RN DB, m & R FREFREGEEEE K
SR TH D,
FITHI2ICRONBEIRRF Iy VRN
F—-DEOBADR (1) BT BT AR M k/m
LU DELLDRRIZE B DD EFRL IO,
Vincent et al.(1997) DHEEZRAVTEGET7 7 v 7
A %E ;iA*E% %) > 7: o

FUFY Y FIISRERO T - YD T, »
b IIREREELE AV, BN LSRR THLE
REL . WMEES T'OMAE VNV P EBRIZE -
TFHICOETS LTk bbbk,

wg
T N2T
B, BEHEDANY bVEHBZIOEBELN LT R
VE —DEBEBAR PVEEXEAL L THW
oD FHfED = —fIn(f) 2DL L TRV,

ZOFHETEHE 15~25km O FHFT KD 2u'w'Hs
M5 Thnb, khLBIINTITRERZ>TBY, &
WIEE RSB T U R SRR T 5 %0 EBL Tw
BILHERT, TOREEIEIMU L —F —#IC X
5 THEBEOLDOHEHEDOK 5 50 1. B LRk
BEThb, LPL, PERKEIZAONA LI BRED
BRKIZHETII R EZBRWTHEIZIZIZ—ETH 5,

Z DRI PE 2 KE OFEDOBR A EMIZES =
TS5y s AERMTEDTIE R L., BoEEOEL
WCEBHROVEZ DLENHLIEHRBT 5,
5. SHEDFE
BHET7I7 v 7 AORED DX, EHEHERPEN
BEDOARZ PVOEFIREINTWELED, FOF
LR RIS AU ENH B, $7: PE & KEDED
WA EDOEEDEILICEI DD TH LN Ik
WP LLELH DL, SHRIIRN ST 7B LT
W, LLEOSEBEL2ICL TV FETH S,

lWw'} (1)

Tap! — 12 3l
ww' = T g9



VI-3

SEEIEREERICB T B3 TERICOWT
BE H— - &G (ALK ERIRIE)

Descending motion in the high-latitude stratosphere

D.-I. SEOL and K. YAMAZAKI
(Graduate School of Environmental Earth Science, Hokkaido University)

Using the transformed Eulerian-mean (TEM) residual circulation for 10 years from De-
cember 1985 to November 1995, the climatological and long-term variations of descent in the
high-latitude (60°-90°) stratosphere are investigated. The descents of both hemispheres show
the annual cycle with maximum during each hemispheric winter and minimum during each
hemispheric summer. The descent in the southern hemisphere also shows the semiannual cycle.
As a long-term variation, the quasi-biennial oscillation (QBO), El Nino-Southern Oscillation
(ENSO), trend, and Pinatubo signals are detected. The descent is enhanced during QBO west-
erly phase at 50 hPa and the El Nifio event and reduced during QBO easterly phase and the La
Nifna event, respectively. The trend which the descent is enhanced along with time exists and is
statistically significant in the southern and northern lower to middle stratosphere. The descent
is abruptly enhanced after the Mount Pinatubo volcanic eruption. The enhancement is larger
in the southern hemisphere than in the northern hemisphere.
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Influences of ozone holes on the general circulation

T. HIROOKA, T. NISHIYOSHI, S. WATANABE, S. MIYAHARA (Kyushu Univ.)

Numerical experiments are performed for four years to estimate influences of Arctic and Antarctic

ozone holes on the general circulation by using a general circulation model developed at Kyushu Uni-

versity. Resultant characteristics of interannual changes of simulated ozone holes are very similar to

observations. Results are discussed based on the comparison to those of control experiments.
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Numerical simulation of solar ultraviolet irradiance

on snow surface in Antarctica
Te. AOKI Ta Aoki and M. Fukabori (Meteorological Research Institute)

Solar ultraviolet irradiance on the snow surface in Antarctica is simulated with a multiple scattering radiative transfer
model for the atmosphere-snow system. Solar irradiance in UV-B region (290-315 nm) is found to be increased by
about 1.6 times by multiple reflection effect between the atmosphere and snow surface for any case of solar zenith

angle and ozone column amount. The effect of Antarctic background and volcanic aerosols is very small for the
reduction of UV-B irradiance.
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Effect of volcanic ash aerosol and cloud on downward radiative flux in atmosphere-snow system
M. Hori (NASDA), Te.Aoki, Ta. Aoki, M. Fukabori, A. Uchiyama (Meteorological Research Institute)

To estimate radiative forcing due to increase of volcanic ash aerosol and cloud optical depth in the
Antarctic atmosphere—snow system, we calculated spectrally integrated downward radiative flux at top of
atmosphere (TOA) and snow covered surface (SWS) using radiative transfer model based on the doubling-adding
method. The calculations showed that SWS was cooled and TOA was heated by the volcanic ash aerosol in
the stratosphere. As a result atmosphere-subsystem (ATM) between TOA and SWS, particularly stratosphere,
was heated due to absorption of solar radiation by the aerosol. On the other hand, by the increase of
cloud optical depth both TOA and SWS was largely cooled, and ATM was heated at solar zenith angle
(0, <70° and was cooled at 8 ,>70° .
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Seasonal variation of stratospheric aerosol over Dome Fuji
— Simultaneous observations with a balloon-borne optical particle
counter and a lidar—

M. Hayashi*, M. Watanabe, T. Shibata, H. Adachi, T. Sakai, K. Tamura,
M. Nagatani, H. Nakada, Y. Iwasaka (Nagoya U.),

S. Makiyama, K. Shiraishi, M. Fujiwara (Fukuoka U.),

N. Hirasawa, T. Yamanouchi (NIPR) 3*: Now Fukuoka Univ.

Seasonal variations of stratospheric aerosol and Polar Stratospheric Clouds over
Dome Fuji ( 780S, 400E ) in East Antarctica are observed with a balloon-borne particle
counter and a lidar, simultaneously. Here we report preliminary results of variation of
scattering ratio and deporalization ratio of stratospheric aerosol observed with the lidar, and

vertical profiles and size distribution observed with the particle counter.
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Variations of PSCg at the appearance of blocking high over Dome Fuyji

M.hayashi, S.Makiyama, K.Shiraishi, M.Fujiwara (Fukuoka Univ.), N.Hirasawa, T.Yamanouchi (NIPR)
T.Shibata, H.Adachi, T.Sakai, K.Tamura, M.Nagatani, A.Nakada, Y.Iwasaka (STEL, Nagoya Univ.)

Polar stratospheric clouds (PSCs)  over Dome Fuji, Antarctic were observed by Nd:YAG lidar (wavelength 532, 1064 nm)
from April 1997 to January 1998. PSCs were detected almost every day when the temperature was below ice frost point,
from the end of May to the end of September. Blocking high were observed at Dome Fuji about five times from June to
October. Phase change of PSCs developed drastically at the appearance of blocking high. Relation between growth of
PSCs and blocking high will be discussed.
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Temporal changes in atmospheric aerosol size-number concentration measured at Syowa
Station, Antarctica from 1996 to 1998
©Y. Iwasaka' , K. Osada!, M. Hayashi?, M. Nagatani’, H. U, T. Yamanouchi®,
T. Fukatsu®,G. Hashida*
1: Nagoya University, STEL, 2: Fukuoka University, 3: Toyama University, 4. NIPR, 5:

Atmospheric aerosol number-size distribution in the boundary atmosphere was monitored with
optical particle counters from February 1996 to July 1998 at Syowa station, Antarctica. Results
show the seasonal variation in aerosol concentrations and size-distributions. Low number
concentration was frequently observed in summer (December and January) and mid-winter (June).
Higher and variable number concentrations were seen in fall (March and April) and late winter to
early spring (July to September) seasons. Number ratio of 0.3/0.5 shows summer maxima during
December to February.
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Observation of acidic gases and aerosol constituents at Syowa station, Antarctica
K. HARA, K. OSADA, M.HAYASHI, M. KIDO, K. MATSUNAGA, Y. IWASAKA

(Solar Terrestrial Environment Lab., Nagoya Univ.)
T. YAMANOUCHI (NIPR), T. FUKATSU

This report was the result from the atmospheric aerosol monitoring program for the observation of
atmospheric chemical cycles at Syowa station, Antarctica. Continuous sampling of atmospheric
aerosol particles and acidic gases was carried out at Syowa station from February/1997 through the
end of January/1998 using filter pack system (prefilter and alkaline impregnated filters). Concentration
of photochemical products such as methanesulfonate had maximum, whereas lower concentration of
species with photodecomposition — e.g. gaseous HONO-— were observed in summer season.
During the periods with low ozone concentration episode (August), higher concentrations of gaseous
inorganic chiorine and bromine species were observed.

SETIC, BEOEE TONEBBORS I POVIKFORBRERBNBCEEENELT, 1B
MEMIC BN TR RS RE ORI FRREORAN LR UETONTER., KA PO VLK F O
BRISIEULERS. IPOVIVRFOBRALT TRELS, KEITPOVILEF EOFRS—B2E®
EREROHIHABDERNITICEHNEETHIN, BELEETIPOVILETE (EERDE
M) CHARDEBFICEALERREEACREL, ZTT, 37 RTOEAESICNZ T 38 X
EEEAK TR, KSTPOVIHFROOH TR BETZRDOBAEERLE, MPEEY
U249~ (PTFE; # THX 1.0pme) T' BRI RIS TIL 7Y 232 S HE (1%Na,COs+1%)" YY) [ TIREXL
BRK THRELBERUERICA A YO0V RIS T —[CEDBROEEE LR, TV TILORER
(&, Bt TOESOIIRECENDSTEHENC, 2-3 BNTTH 52m* DAEEIRIILE,

B 1 ICAKSIPOVILEIFOERD Y AV EEE, @2 CERUEARBEETY., ©1, 2 POEH
EEFRESEERNZBRDDTS VI LA GRILT—DSDBRERFDPOFLLANILOM) &
BHLTWND, FE. BEARE, —B0Y Y TSR ICBNT2BEOP LN Z S 3K
ANDBNEBERINECEHNS, 1 BEE 2 BEORINSKERES I OFRBLVBRLETS VY IE
ESVEBERSRESLUE, 56, M1, 2 E6ICRMDSOBEOBHSEH Y TIDRIY—Z
VT (BB EEREToTUVEN. MHESRER (Bl CHS0,) BEMICERENESN., M
MICOERT BME (FIUR HONO) [FERICRENE BRAEDIEASNE, FE. USRI
THEHRENS BHERIGHR - HFRERICEHICREDEARBEASNGED o2, BT FROTEEE -
Z 1% 8~9 BICHNTI TREBHFEAET L. 10 BICIFHEY v — IBREAERLTHO, BB
EFETORBICLBERCT TREHEZBROSSHRIESINDG, 2. LAV RERD
15 (2 th*ED) [CIE, ARER \OT VLMD ETFERETEASNTRY, \OT YY1 IL
EAV VIS EORIEICRGDEIEN D,

97



Syowa (JARE_38)

CH,SO,
nmol/m®
o
|

'E
L
—
I
_—
A
\

1

nss-SO,?
nmol/m>
N
|

NH,'
nmol/m?>
N
|

Na’
nmol/m?®
—
(@]
|

Figure 1 Variation of major constituents of
atmospheric aerosol particles at Syowa
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Water soluble ionic constituents in aerosol particles obtained from
Syowa Station during JARE-38
OK. Osada', K. Hara', M. Kido', M. Hayashi', T. Yamanouchi®, T. Fukatsu® H. Ui*, K.
Matsunaga', Y. Iwasaka'
1: Nagoya University, Solar-Terrestrial Environment Laboratory
2: Fukuoka University, 3: National Institute of Polar Research, 5: Toyama University

This study summarizes the second year of atmospheric aerosol monitoring program from JARE
37to 38. A 2 stage cascade impactor was used for this aerosol sampling. Continuous air sampling
was conducted typically twice per week from Feb. 18, 1997 to Nov. 1, 1997. Concentrations of
CH,SO;’, nssSO,* and NH," showed distinct summer maxima. Concentration levels of sea-salt
components were sporadically high concentration levels during winter. Sea-salt particles were
depleted for coarse fraction in some occasion, especially during a low ozone concentration
episode. NO;™ concentrations showed broad maxima during late winter to spring.
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Development of a cryogenic air sampling system using JT Cryostat (2).

S. MORIMOTO, M. WADA, T. YAMANOUCHI ( NIPR ), H. HONDA ( ISAS),
S. AOKI ( TOHOKU UNIV.), A. OHBA, M. HIROKAWA ( NIPPON SANSO Corp. )

Abstract.

To clearify distributions and variations of stratospheric trace gases using an unmanned aircraft and a small
balloon, it is necessary to develop a new cryogenic air sanipler, of which weight and size are extremely small. For
this purpose, we have continued some fundamental experiments using JT cryostat. In this study, a prototype of the
new cryogenic air sampler was developped and examined. Air sampling rate of the sampler was determind using
N2 gas of which pressure was between 5 to 122 hPa. The results showed that the sampling rates of N2 were
400 and 1000 ml/min at a pressure of 5 and 122 hPa, respectively. Constitutuin of the air sample which was
collected cryogenically by the sampler was examined using CH4-in-air standard gas. As a result, the CH4
concentration in the sample was the same as that in the standard gas within the measurement precision.
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Individual-particle analyses of coastal Antarctic aerosols

H. Mouri (MRI), I. Nagao (Nagoya Univ.), K. Okada (MRI),
S. Koga (NIRE), H. Tanaka (Nagoya Univ.)

Samplings of aerosol particles were made almost monthly throughout 1993
at a coastal Antarctic station Syowa. With X-ray spectrometry, elemental
composition of the individual particles is studied. The dominant aerosol
constituents are sulfur species and sea salt. They are internally mixed with
cach other in most cases:>

We find seasonal variations in (1) the relative importance of sulfur and sea
salt, and (2) the modification of sea salt by acidic materials. In the austral-
summer samples, the number fractions of sulfur-rich particles and modified
sea-salt particles are high, because the production of marine organosulfer
was enhanced. In the austral-winter samples, the number fraction of
unmodified sea-salt particles is high, because severe storms enhanced the
production of sea salt.

BMEHICENT, 1993%F, JF17AMRKRT. T7OVIKFOREET>
foo BA2DKRFOTFEEREZ. TRVF—IHBEXRIABICIVEANL I
ZTAVIDEERDIRELBIETH >, TS BREDHE, KIFAIC
EWT, BERECH o1,

BB EBIER T DOEMEL, BLXWBIEORYICLSERICIE, FEED
nHonfe. BE (A¥EK) OYPTNTR. RAZERS LT HHFOEE
BEPo . BEMFIRIIEENTEHEERI TV, EMBBHICKD, BEDMS
DHEBADRENEFRTH > LIeHEEXSND, RBOY L TITR, £HE
BEZIFTTORWBENFHAEBL TV, BIER FOREPNERTHO L
HEEXLNS,

102



Pll - 3

BEARZI P DVIVICZINDKBME A 7V BEDHIBEIDT
BIVRBAEBHIRERREF Ak TLUSE] ICRITDHRE

CREMEMME EE T e R B AR kA kR R R(E!
1:44 K« KEGAF, 2: MR AR, 3: 48 [ K F B

Geographical distributions of water soluble constituents in aerosol particles obtained from
marine atmosphere during Antarctic cruise (JARE-39) of "Shirase"

OK. Osada', G. Hashida?, K. Hara!, M. Kido', M. Hayashi?, K. Matsunaga', Y. Iwasaka'
1:Nagoya University, STEL, 2: NIPR, 3: Fukuoka University

Size-separated marine aerosols were obtained by using a cascade impactor during Antarctic
cruise (JARE-39) of "Shirase". Geographical distributions of water soluble constituents in size
separated aerosol particles are compared with the results from JARE-38 cruise. Between 0°S to
10°S, concentrations of nssSO,*,NH," and C,0,/were much higher than JARE-38. High nssK* was
also observed for this region. These results suggest strong influence of biomass burning in
Indonesia during this period. On the other hand, NO;™ concentrations were below 25 ng/m’ for the
southern Indian Ocean. This is consistent with the results from JARE-38 cruise and monitoring
at Syowa station.
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JARE-39 (Shirase, Nov/16-Dec/13, 1997)
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Airborne observation of water vapor and aerosols between Syowa and Mizuho Station,

Antarctica
T. Yamanouchi, M. Wada, T. Fukatsu, M. Hayashi, K. Osada, M. Nagatani, A. Nakada and Y. Iwasaka
Airborne observations of water vapor and aerosols using dewpoint meter and optical particle counter were made
along the route from Syowa to Mizuho Station. Horizontal flights were made at the height of 3800 m as.l,
which is the altitude of Dome Fuji Station, and return flights at about 100 m height from the ground surface.
Typical results on December 25 show gradual increase of water vapor amount and anti-correlated decrease of
aerosol concentration from the coast to the inland area along the 3800 m flight. On August 30, strong

enhancement of aerosol loading was found in the 750 hPa layer, related to the strong low pressure system passed.
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Seasonal variation of aerosol and radon concentrations
observed at Dome Fuji

M. Hayashi*, K. Osada, Y. Iwasaka, M. Nagatani, H. Nakada (Nagoya U.)
S. Tasaka(Gifu U), T. Iida(Nagoya U), N. Hirasawa, T. Yamanouchi(NIPR)
% :Now Fukuoka Univ.

Aerosol concentrations with 0.005 to 10 mm in radius, Radon concentration, and dew
point are observed from Feburary 1997 to January 1998 at Dome Fuji (780S, 400E, 3810m
a.s.l) in East Antarctica. Aerosol and acidic and alcalic gas are also sampled to study the
variations of constituents. Here, preliminary results for seasonal variations of aerosol

number concentration and radon concentration are presented.

1. BU®IZ

HEBEREO R—AD—D R—AS5 UBAMKICBNT, #br—0V)l - 5 ROHAZ
Tolz. T, EmEREEES M5 HEFE HlAR - WEEREN O—RELTBZ
b, TOH>E0N DML, RIESE ORKEME L TERBLZ, BRIIIXKE<EEES
BRI &Y 7IVRE - BREBROMCaT o5, BRlekE2EBEL T, T—0VIILORES
- KEE - RBLUOI—0VIVRES T HARSOES & —Efichiz> THIT 2FE %
BiEE Lz, AT, #HEENEO L —H3—TH57 R OBEOEGEAbIT> 2, Ih
52BUT. BEBAKHFICBI2T—O0VINEET2YEEREELHESHITIEZENEL
7z

INET. PHINRBTETo BB THD., 2HE T, BREEORE B UEEOHIR
EEGER O —ER O RO EZ|MET 5.

2. BH
a. BlREED LUEHIEE
IT—oV)b AEERITFEHGEE BRE (E®0.07~103I702)
BAEMERREE R GREUN Yy 7Y —IZ L BB X7 LA 00.
0.005~0.1 X 7 O > QRIES A EH)
HA—RA NI F T EBRBERHY TV 27 (BRI TR
RAvasa—-IaEI-aNYy ) T

107



HA EBRAMY TV YT @EEHABIUOTIVAVHEAR)
SR> aMRETRNC X 5 EGEH EE A1 >4 —/Nl 1hour
B EEASHRNBAS BATEES-80C Fl(1>4—/V)V1min

FREDS>B, -0V NBLUH ARG OBERAEEIZDWTIE. BEMEHICBWTH#HR R
DR EIT-O T,

b. BRIOEMZL~ZD., R—LALCBEARATIIATERAE 45x45m) Z2FHELL. &
HHEIZ, IRTEBRICHREBLE. K& T 7 ik&D. RREHMOXIOBEBAICREL -
TIUI SRS (MAKERE 15cm. ®E 1.5m) XVERRNICKS! - ER L7z, BBRKIE. i)
BPREDHEL, TV )VBEFEEBNTEEES I F2—7 (1 mBAN) THEA -
BT TER - SRUHANRZAIZFa—TTEALE, £ BREAIOEDOY TV
7—E, T NB T O REBINC, RB 4mm OAT VLV ABICEVENICEALL,
T BBLIZBRANOBELRTZ 2D, BARIIE—F—ICKDmEL .

HELKGE, SREEIETAEICE. BBUhERE (BXE 20 B) CEWEEZMAIN
TWwiz,

3. BHlER

TITE, EEBERAC L I -0VNBEOEHELBLTS R VBREOTHESHE O OB
WOWTHRET 5.

DEREIRE

EFI21 0 0 Hem® BE., £F KB/ em? BEORHEHEZRLZ, TR, ERNAET
BHINTWAREREBRELL TWS,
2) KHI TIREE

EFORTFBEEIR. ¥& 015 I702T 0.1 Bem® BETHO, BUEHORSO 1 BED
BETH-., LML, £F L. 102 Hlem® BEOBEITETULA. JOBER, o
HOBRKER & HARTHROWIES . LFITREMEKRTZ L0 BHRERERESRRD
FHEHERLIZ,
3)T RBE
KERZHEHHIBRE N ok, BEORER. BMIMEHT 1996 FICBHUSINIZEOEK
SDO1BETH--. SROOBEEFLAKI, 3 (1997F£9H. 10 A, PLU1998FE1AH)
gRxhz.

108



Pll -6

M F—LFIZBITARE. ART7aVib
BLUOBBTADOILE (3)

SHE - ERUT BEEAY) | EDEE - T -
AWLZEE (BHeY) . AERE JERTA)

Chemistry of snow, atmospheric aerosol and acid gas
at Dome F, Antarctica(3)

S. KANAMORI, N. KANAMORI(Nagoya Univ.), 0. WATANABE, Y. FUJII,
H. MOTOYAMA(NIPR), T. KAMETA(Kitami Inst. Tech.)

Year-round observation of surface snow, atmospheric aerosol and acid gases was
continued for 3 years(1995-1998) at Dome F Station. The concentration levels of common
inorganic species in these three phases showed the same levels and trends as those observed
in the last year. A seasonal variations of their concentrations, high in the summer and low in
the winter, were observed with much interest upon the origine and transportation of
chemical compounds. For NO3, exS04, MSA, their concentrations in surface snow are higher
than those in uppermost core sample. This has been demonstrated by severeal studies on pit-
snow sample and the mechanism will be discussed.
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The comparison of PSC layers observed over Svalbard and Dome station, Antarctic.

K.Shiraishi, M.Hayashi, K.Satou, 8. Makiyama, M.Fujiwara (Fukuoka Univ.)
T.Shibata, H.Adachi, T.Sakai, S.Ishii, K.Tamura, Y.Iwasaka (Nagoya Univ.)
N.Hirasawa, T.Yamauchi (NIPR)

Polar stratospheric clouds(PSCs) are considered to play important roles on ozone depletion because of
conversion of chlorine atoms from inactive to active forms by the heterogeneous reaction on the particle
surfaces. We installed the YAG lidar system at Ny-Aalesund, Svalbard in september 1993 and have
performed the observation in every winter since January 1994. PSCs were detected intermittently every
winter. The results of PSCs observation over Svalbard is compared with those observed at Dome Fuji,
'Antarctic from the end of may to the end of September, 1997. When the temperature lowered than the NAT
frost point, most of distinct PSC layers.have negative correlation between R and D over Svalbard, while some
of such PSC layers have positive correlation over Dome Fuji, Antarctic. We'll be discussed the relation in
detail, considering the particle formation mechanism
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Meteorological observations along a traverse route from coast
to Dome Fuji Station, Antarctica in 1997

N. KIZU, T.NAKAJIMA Y.ESAKI,

I.LMATSUSHIMA, K.KURITA

(Japan Meteorological Agency)

T.YAMANOUCHI, HMOTOYAMA, N.HIRASAWA (NIPR)

The inland traverses from Syowa Station to Dome Fuji Station were conducted by the 38th Japanese

Antarctic Research Expedition in 1997. During the traverses, surface meteorological observations were carried

out. Also, air temperature and air pressure were measured at one minutes interval by using the radiosonde for

upper atomospheric observation.
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Typical air temperature variation near snow surface at Dome Fuji Station, Antarctica

Meteorological observations were carried out near snow surface at Dome Fuji Station, Antarctica. When the
wind speed became weak, the temperature difference between snow surface and air temperature at 1m
height extended to 30°C. The air near snow surface was extra stable condition. The heat balance method

was applied to clarify the phenomenon of typical temperature variation.
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Summary of upper air observation at Dome Fuji station with GPS-sonde
N.Hirasawa (NIPR), M.Hayashi (Fukuoka Univ.), Y.Kawamura (Nara Women’ s Univ.),
R.Nishihira (Kyodo News), J.Nishimura (Maritime Safety Agency),

M. Fukuda (Sunagawa City Medical Center)

We have performed the observation of upper air with the GPS-sonde from February
in 1997 to January in 1998. In this study, we will introduce the following subjects.

(1) Seasonal and daily variation of the inversion layer in the PBL.

(2) Seasonal variation of vertical temperature profile around tropopause.

(3) Wavy structure in vertical profiles of temperature and wind.
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Some errors in the surface meteorological data at Dome Fuji station
N.Hirasawa (NIPR), H.Morinaga(JMA)

The surface meteorological data at Dome Fuji station has been obtained under men’s
maintenance in JARE-36 (in 1995) to 38 (in 1997), which is one of few data sets in
inland of Antarctica. We will preliminarily report about some errors in the data set.

This report is focused on wind direction and temperature.
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Comparison between cloud amount and longwave radiation at Dome Fuji station
N.Hirasawa (NIPR), T.Yamanouchi(NIPR)

The surface observation at Dome Fuji station indicates that thick cloud, which
can obscure moon rarely, appears over the station. In this study, we will show two
cases of “cloudy” day. One is a case of thick cloud, which obscure moon. And the other
is one of extreme thin cloud when cloud amount was judged as zero. At that time,
longwave downward radiation increases up to nearly equal to longwave upward radiation,

indicating there is cloud over the station.

LB

ATEEOBRIC X » T, #iBk LD L& OBDA O RIIRBENIES o 125, AL
EOBANOEBNEOESAZMDZLIIE L, ARITEED RV, KB 5
OFARTRLRY . BEOBTHLEBEORENREL LY J0%RIROETH Y Ki3iT 2 EEE
BRI ENE1OBEBETH D, Yamanouchi et al. (1987)ix. KEBHDY - ARERIZIT, KB
RIZEENDIEFRIMBORKBEFREZHARZZ LY, KEEE L B OHBENTTEE
THBHZE®RLE, LhL, KBAEPYELRWVBEICIIYARZOFEEIMATER
(28

b ) —OoDOEFIFEBENEROXEERBTOEEWRBRORBSEBOFETH D,
Phillpot and Zillman (1970)DZRIZ L X, H—FEEBO 2V 72V 3000m LA EDOEE DR
W TIIRBETROBREIL 20 EXBR 5, TGO EICYE - 5 KEORTIRE T HE
OPRVBENEZAOTRLY BENZ EBH B, T T, BECOFRER T, —&H
WRECEVWEEEZ EDEFERLBBTE 20 LT, EHBNETIE. ZHREEDOH
PEBRELVENZ X LELESHY, BRESAPLEENCESHPHBETEIRAVO
T %, Yamanouchi et al. (1987)<° Murata and Yamanouchi (1997)iX NOAA @ AVHRR
T —Z OFRIMED 2 SOEREZMED Z LI K AHMOEBRPE TER AT B L AR
L7,

&1, @2L%h%h&%7¢6ﬁ¢@k7ﬁtﬁwﬁﬁatﬁ% THEEERE»O
BE UIORERE DR RS T
6 A 18 REICIIFBARBIC BT VERIES -7 2 & 55 NOAA Eifg )b A Hn 5

120



(M48), ZORIIIMEBRIAICLZERIT 10 ThHhot, TRAEEEKNR LM ERK
a2 EE->TWAZ L, BHLVEBIPOEEZERKFTOENLOREKFZRE LTV,

—%. 786 BEZIH LA TCERIIOICEVIE bbb LY, ThEREKRNS LAE
REHAZ LR T %, Z0OBO NOAA Eig) HIiZEREE & v ErEERERVER
B R—L5CEARAFMICRON S, HECENERPFET DL I THS,

ZR

I TIEEBRETHA LR R I TEET D,

AR CRIRKBRA LSRRI LTLEIREDENWENERAZ LI EAE R T,
6 1BRBEHD LT uy X FIflo THEENDIERIELS, KBERPAZ~<X7 L TL
FoltR, L OBAREPLRICER> THARERETTH LS 110-) OFEFELT
BoTW5

ZNE T, Yamanouchi et al. (1987) LB L TEERHTNVTY LB, Thb 2
SOHTF ) —DEIH LT EOBREFHCHET 2002 RN T ILERD S, k.
PRI IR R ERER TH D . NOAA OFRAT —F Db OOMENERHIZH AR
DEIDPERNLTBILELH S,

-30 ; * , : X ; o v ) 10
40 }--- - [ DO AR, T T

|
o S S NI T S H%
80 oot S AAREAAEES /ARRRRRRERHA N | 7' M A PR mm

MAAAAAL“‘A“ A AR | - % N N R E [ 0

HERE (°C)

o1 oz o s e o8 o7 68 s em  97es
X1 1997 4£ 6 AP A F—L5 CHAROER (AH). LR
& (&), T (ki) REBH,

-30 — 1o
BT, S S O O S O R A Hﬁﬂ
7 T S S [
_60 ........ : ....... :. ............................................... :. ............ ‘ .- m
=70 4a-ssasans-asanttt AAAAAAA~A"-"‘~‘-‘-A»A‘~‘-‘-" 2 -‘-‘-‘-""‘-A -A‘~‘~‘—Au -aAAAAAL aas’ -aaa A0 4040

HERE (C)

=110

s 1z 13 a4 75 18 11 18 I, 97711
2 19977 LA F—A5CHISOER (AHD, LM
& (MR . T (k) RBEHBE,

121



Pll - 13

BEREGET — 4 DE L RO
AR SF - HER @B (&RK - I) - WA 5§ (BHEARER)
Descrimination between clouds and ground surface from polar satellite data

Mamoru KUBO, Ken-ichiro MURAMOTO(Kanazawa Univ.) and Takashi YAMANOUCHI(NIPR)

In the polar region, it is difficult to discriminate between clouds and ground surface from satellite
visible or infrared data, because of the high albedo and low surface temperature of snow and ice cover, In
this paper, a method which descriminate between clouds and ground surface from only NOAA/AVHRR

channel 4 is proposed.
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Variation of water vapor in the Antarctic from SSM/I

H.

MIURA - C. TAKAHASHI (Saitama Univ.) -+ M. WADA (NIPR)

The brightness temperature of 22GHz V channel was used for the estimation of water vapor, and it's
variation was investigated in the region from 50S to 70S along the circle of 30E for nine years (1987-1995).

The frequency of the high brightness temperature usually appears from January to May , and it becomes
high as the grid point goes away from the continent. This suggests that a lot of water vapor was transported

from the ocean to the continent during this period.

Power spectral analysis was made for the grid point data ( 30E,50S ) every season in 1993 . Spectral power
was high in summer and autumn. In summer , there were three peaks near about 10,4,2day.
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A temperature map in the Antarctica using by an image interpolation

J.Sasaki*, T.Shiga*, S.Inomata*, M.Hatanaka*, K.Itakura* , M.Wada** and N.Hirasawa**
* Muroran Institute of Technology ** National Institute of Polar Research

Using by Krigging interpolation method based on Geostatistics, an atmospheric temperature map
in the Antarctica is obtained. To create this map, the monthly averaged temperature data at 76
stations during 1990-1996 in August are used. The average of the errors between interpolated
temperature and observed one is 6.1 ° K, and the correlation coefficient between interpolated

temperature and height above the sea level is —0.79.
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Temporal Variations of Surface UV Radiation at King Sejong Station

in Antarctica

Bang Yong Lee', Hi-Ku Cho?, Sung Nam Oh®

'Polar Research Center, Korea Ocean Research and Development Institute; 2Global Environment Laboratory,

Yonsei University, Korea; *Electronics and Telecommunications Research Institute, Taejon, Korea

1. Introduction

The stratospheric ozone related studies have been performed worldwide politically, economically
and scientifically by investigating the cause of ozone layer destruction, as well as searching the way of
conserving stratospheric ozone and regulating of ozone destroying materials. The decrease of the
amount of ozone increases harmful UV radiation that reaches the Earth’s surface. Due to the growing
concern related to ozone depletion and global change, Polar Research Center of Korea Ocean
Research and Development Institute(KORDI) has also carried out research project for the study of
stratospheric ozone and UV radiation at King Sejong station(62° 13°’S, 58° 47°W) since 1988 and/or
1994. The station is situated at the boundary of the Antarctic ozone hole in most cases or within the
ozone hole depending on the spatial extent of it. The location is also within the coverage area of the
annual Antarctic vortices that are commonly developed over the Weddell Sea, Antarctica. In this paper
we present the characteristics of temporal variations of surface solar radiation including UV and
erythemal UV-B radiations measured at King Sejong station. The time period covered is from January
1995 to December 1996. Also we analyzed total ozone and erythemally weighted daily UV exposures

data for comparison with each other.

2. Results

At first, characteristic features of the total ozone variations using the data measured by Nimbus-
7/TOMS are obtained for the period of 1978-1991. The total ozone amount has decreased with the rate
of 11 % per decade over King Sejong Station. Maximum decrease occurs in auatral springtime
(September, October, November) with its rate of 15.9 % per decade and minimum in autumn (March,
April, May) with 5.7 % per decade over the Station. Maximum decrease monthly total ozone

occurred
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in October with the trend of 25.5% while minimum decrease is found in March with the trend of 2 %
per decade at the Station. Surface ultraviolet radiation measurements from the Eppley UV
radiometer(Model TUVK) and the Robertson-Berger type UV-Biometer(Model 501, Solar Light)
together with Eppley Precision Pyranometer for horizontal surface solar radiation measurements have
been used to analyze a statistical characteristics of the temporal variations at King Sejong Station in
Antarctica during the period from January 1995 to December 1996(Table 1). The total ozone and
erythemally-weighted daily UV exposures data measured from Nimbus 7/TOMS and NOAA/SBUYV at
the station were also analyzed for trends over the period November 1978 to April 1993. Annual mean
value of daily horizontal surface solar radiation(285-3000nm) is 7.2MJ m™ with annual range of
11.7MJ m™. The same values are 0.4MJ m? for daily UV radiation(290-385nm) and 5.7MED for daily
erythemal UV-B radiation(280-315nm), respectively. Each annual range of the above is 0.7MJ m” and
11.6MED. Global solar radiation, UV radiation and erythemal UV-B radiation are significantly
correlated with each other. Correlation coefficients are calculated from 0.83 to 0.96 with the highest
‘correlation seen between surface solar radiation and UV radiation. Regression analyses showed that
erythemally-weighted UV exposures. varied inversely as total ozone amount. The UV exposures
increased 13%/decade as total ozone amount decreased about 10%/decade at the station during the

above period.

Table 1. Seasonal and annual mean values for daily total ozone, global solar and UV radiations, and erythemal
UV-B radiation at King Sejong station during the period from January 1995 to December 1996

Spring Summer Autumn Winter Annual
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Daily Total Ozone (DU) 2584 48.1 2952 138 2725 241 2375 253 2665 36.7
Daily Accumulated 1045 060 13.26 0.80 380 0.25 157 0.10 724 6.37
Horizontal Surface Global
Solar Radiation (MJ m?)
Daily Accumulated 060 038 08 031 025 017 011 006 044 0.38
UV Radiation (MJ m?)
Daily Accumulated 961 6.71 1120 4.78 152 1.68 044 062 569 6.35
Erythemal UV-B
Radiation (MED)
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Surface ozone depletion (SOD) at Syowa Station and its back trajectory
- A case study of SOD observed on August 28/29, 1997 -

Yuji. ESAKI(Fukuoka District Meteorological Observatory),Masahiko. HAYASHI(Fukuoka Univ. ),
Takashi. YAMANOUCHI(NIPR)

Surface ozone concentration decreased dramatically from 28 to 29 August 1997 at Syowa station.
Aerosol concentrations with diameters of 0.07-5.0 £ m increased to several times as much as
background concentrations, accompanied with the surface ozone depletion. The SOD also accompanied
with change of wind direction, and the results of trajectory analysis suggested that those air mass
transported from sea ice area in low latitude(around 60°S) within several days. These results suggested
that the SOD, observed on 28/29 August 1997 at Syowa Station, was carried out by transport of the air
mass in which ozone had been depleted by heterogeneous reactions on sea salt particles.
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On the behavior of total ozone in the polar night period over the Antarctic
S. Chubachi (Meteorological Research Institute)

In this paper, Annual change of total ozone amount over the Antarctic is described by the use of TOMS
data and ground based data with Dobson spectrophotometers. Analyses shows that the total ozone
amount over Antarctica shows the total ozone is small in the pole word all year long. In the polar night
period, the total ozone amount is almost constant from April to July. The rapid decrease with the
Antarctic ozone hole 1s observed in August. There are no trend in the difference of total ozone between

Syowa station and South pole, Though clear increase of that between Macquarie island and Syowa
Station.
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On the Ozone over Eureka Station in the Canadian Arctic (2)

M. Hirota(MC), K. Miyagawa(Aerological Observatory), T. Nagai(MRI), T. Fujimoto(MRI)
Y. Makino(MRI), 0. Uchino(Observations Dept., JMA), H. Fast(AES, Canada)

Ozonesonde data at Eureka (80°N, 86 W) since 1993 were analyzed. At the lower stra-
tosphere, the relation between potential vorticity and ozone mixing ratio had been consis-
tent with the occurrence of chemical ozone loss. However in 1997/98, no sign of chemical

ozone loss was observed.

1. HL®IZ

SRBWEFRTIHIVIENO I FFIEBE O~ L b (80°N, 86'W) KBWTAFIIEHEERE
(PSC) 5054 F—8BA%ziToTWn5s, ZITHREITLATVWALX Y VU TFTEBOBERI
DVTEHET S, BRITERLFERD ECCYyTEEMLT, BL1EHITOATV S, 745 —F0OR
AP DL, Y OB FMNIES o RBEKZHROL TV 3, 72 1997TF B E CTRAATT
bhie, 2 THETI YUV 2RIV VFRAMNSEONZLOTH DN, YU FH1IThPa@mE I E
Lo -Ea8E. £2BIEH LTV RY, REZA YV Y UoFBAMSEONELDEERLE,

2. BRER

2. 1. AV VLR : 2—LHDKH 600kmBIZHMETAHY VU a— MEH (747N, 95°W) oAV
vEBREREYE (0zone Data for the Worldio &%) 3 BWHEXNE., SAKE/NEEZTT, 19
BOENRUBRAFORVVBELR-TETVIN, BXAZERKEIRZY, 2— bV I TOLXESEMD
RPEAEHER., VYV Va—hL02RVEVAE, 97/BOLFIE2TOATREATTHEL Y &G,
2. 2. 50hPaiENRBLEDHEE: KXFOFY L LBLO0WPaEEORB L OBEFEIL. AEWET
EOREBR LN, 97/980 %%, [RIBHEEDICHBL. PSCiHBHE N 2o/, FLTAH Y
ZELEDCHEBLE, BAOF— 4 TRZ L, HEOBEEIT/ITOLXETEARPTHEAEIICH -
7o THIHSBATAHY V2BBDRLS RO THS, 9T/BDALAFHBRRTAHY VENEL . B
MOBETIBRESFERTRELREN T,
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—Ny-Alesund THOSA5—HM—

ORIE, SHIEE EHE BHHEE BHH— RAR REES(AKXSTEH)
BREE—, CENE, RURE, HRRE ERRIXXGEEX), SRBE(AKSTEH)

Relationship of liquid and solid phases of polar stratospheric cloud particles
to ambient temperature
~ Lidar Observation at Ny—AIesund -

H. ADACHI, T.SHIBATA, T. SAKAI, S. ISHII, K. TAMURA, M. ARAKI, M. NAGATANI (STEL)
K. SHIRAISHI, K. SATO, S. MAKIYAMA, M. HAYASHI, M. FUJIWARA (Fukuoka Univ.)
Y. IWASAKA(STEL)

Polar Stratospheric Clouds (PSCs) were observed by lidar at Ny-—AIesund, Svalbard.
Backscattering ratio of spherical and non—spherical particles obtained by polarization lidar
data implies the concentration of liquid and solid particles in polar stratospheric clouds
(PSCs), respectively. Lidar data show that phase of PSC particles are influenced by the
difference between ambient temperature and the frost point of nitric acid trihydrate (NAT).

ZKRXSTEBEERBHFEIL, 199451 BN SH KX FIZ, Ny-Alesund (Svalbard,
Norway :78.5°N, 12°E)IZ T, I/ 5 —&#RALV-I 70V ILBRAEREL TS, COBHRD
LZOREBRIILZFIZIEREBEE (Polar Stratospheric Clouds: PSCs) i\f#4£E95&L\h
NTULBI95°KULTFICHEYHF UL, REE. BRAZEILHTHLELF, PSCsAR /DT —
FE/TLNS,

PSCHIFIL. BEATHRBICH > THBHF-HEBAF- KR FITEsELbhTL
3, SEIIHBETF IEARF THAWE S KHM(NAT) THEEEZLN TV =AY &
BB - EARER-HRETILOWE TIX, HNO,/H,SO,/H,OD =7 R BB FF.
FOMNANALEBAFAREIN, REB/M - B - R AREFALZRAL BN,

HEIFETE. WASAF — DB /NS A—2 5, PSCsth D EIBHF (~ IEBRIHLF)
EHRBHF(~HRBHF) TN ETAORMELIAERTEIIRITEEREL. TAhTHhD
RFROBNGHRMEIRERLTE, INIZEo T, ALBDOPSCsH LMD R TIE.
FNODHFHDN, AohDOEFHEDLE, NyFIRESHE: Hkm, KEH R : $9500km)
[CHEIZELGYS>THRELTWAIEA S h o=, COEEH T BHAFORSI BV
HMOT2EHEDIDIZ. AEDEREENATOREMEBELDRENRHICENINETD
F—AMORENTIND, SEDHER T, BEDPSCsARU DT —2 Mo @1 BB
F-EEMFORNEE. BRADEEFZRLICEISICHENGRET S,
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Classification of cloud type by using the continuous data of vertical pointing radar
H. Konishi (Osaka Kyoiku Univ)

The precipitating clouds in the polar regions are classified by continuous echo patterns,
which are obtained from vertical pointing radar at Syowa Station, Antarctica and Ny-Aalesund,
Arctic region. The types of echo are classified into layer and convective type by correlation
coefficient between the continuous data of two times.

BUDIC

ENCBHRET T, RERIRRRIELH O LR 2 ) VL) N— )V B D Ny-Alesund THEE L —45 —% H
WT. BKOEGEERIIZIT> TV, L—¥F -8, ATHESICHANBREEN <, £
DT EBHEHNCHANS L TIEIARTTHZ, BT, EIE SRR OREEIVNS
WD ATERICHER I N RNEGEERE Y Y — 07— NS EBEFHIT S Z S13# L <,
l/~§7"—7‘; EDEBEOH E S OBRIT—7 2RhE TR 5 Z &EENS,

ZTR, INFETHSNEHREHL —Y—FT—FEMFHT. TI—NI—MSEREDOREKT O
—tﬁﬁﬁ@ﬁmlj—GyfjéﬁﬁTéﬁ&t FORRIIONTENS, Bkt itz
DBV, BEBOSREGOERNERLTWAEIT TS, BKESEREENRRSEEZ 50
50T, FORMOEEEZHASMNTT B L, BROKHEEZANS LTEETH S,

T— 5 TR SRR

INET, EBEHL—F I3, EERIEHETH 2 £/8)(1988 F 2 A~1989 4 12 H). /. Ny-
Alesund TEDDOREDH 2 HDD 641992 4E 8 A~DEHIZT> T3, T—413 50m SR
HET 6.4km T TOII—MREZ 10 BBICRHHEL TS, ZOLOREEEL L —¥Y—F—Fid
R THARIT B,

1(a). E2@iEFNEh Ny-Alesund T19984E3 H 9 HE 3 A 10~11 HiZBRIS =@kt
DOLI—EMFED T I — ORI TH S, BIREO T I3 REEOLTEIV/NI DT L,
WHFMED T I—IEBNKRENT ENSETEHIENTES, LOLAENS, TI—0ORZENT
METIA—DYA TFETD ZER. FENADRTNI ERWRAT—4 285 5 L TAEY
THHDT. FENHEELT, SERAOT—I NS ZOHBORROT—4 OMEMBEZRD., L
BT sZ &L,

1. K2 OO)RI. HEAHBIRENT 0.93 BLEFEV R & S EHIRLHEI RN, £EDEHOT
H%. 10 BPUEBNZHEE, 10 2L TRRLTNS, THHSORNSHSDRE DT, Bikk
DEITHBE 1 DEANL. BEIVAI W=D 10 232 HAHEABMRED 0.93 2HA T35 2 arb\gzus
DITX L. MFHEOHITHBK 2 DFATL. BEINKE <. HEHBEFEEDES ThE<koTn3
T EWGTB,

INSOHEEEST, L—F—F—YOnEETo IR ERET 5,
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Clouds, precipitation and aerosol observation at Ny-Aalesund in 1997/98 winter (I)
Makoto Wada (NIPR), Hiroyuki Konishi (Osaka Kyoiku Univ.)

Abstract

Intensive observations using some instruments for studying clouds, precipitation and aerosol
were carried out at Ny-Aalesund from December 1997 to March 1998. This observations also
serve as ground based data in the period of the aircraft measurements, which were carried out in the
arctic and around Svalbard on 6-14 March. The objectives are as follows:
# How does precipitation take a role for scavenging aerosols?
# How do aerosols take a role for forming clouds?
# Relation of synoptic conditions to aerosol particle distributions.
# What process is important for short term variation of aerosol?
This paper is a preliminary report of these works.

Iz

3 APIDOMZBBRIOFTELHKN T, 1997 E 12 AL 1998 4 3 A £ TAHBREX
R HEREBIE R OWMAOTFT., B, =7y, BAOBRIZEE L=, BEBRE LT
OE|E L —F—, BE. FROABEHREF OfkE L & bic. TEBAMB I E0OMmE
K OBREEB L, BEZEF—ZOBBPTHIN, MZEEBRA, =—F1r2x0 %
T DOMOBRIR PIZE o THLBELRDET 2y AR TEDOHIDTHEIHELT
#5423,

BB X OBRIER -

BRI 12 AmO» 5 3 ARITETOTETHIMEN, EBREOBRIMMIX 12 A 20
BA5 3 A 10 BET, FENTEx~EHB I, ERUANMNC~A 7 ol L 2 BE
EAE, KERE., AFERBRFHEBROPOIWCL DT a / VORBESHTHDH, i,
EHOOBEPOMBICEFEIC, BEFRFECL2BERE, U4 L 5BBhi 0k
ok, EMSEZHVWERSRTOEERE. 2 A0S 3 AT, TEH LV PSS & FEE
NAOBRERE, BREXY A TOBREEC L8 E1ToT, ZOEFENNKAYTATLY R
7o — S —BHEER R OB Y VT T —F ., AT = —RE RO RSB
FT—&, BEF VT 4 —KED NOAM FHEEBR, N YKRELF/OERER L OH EXRIK,
TAUWEKEan T ROGREBKFT—F % —0 DMSP #HED SSM/1 F—4x X%
FRALTHT 28I o7,

BRREE

K1z 12 A»S 3 AETO 4 » AROMERIE., [E. BAREZRT, BEOEHIT
AF 124002 BOMIZ, M1 AL 23 ABRENITLEA CENEINR O,
1997/1998 DA ZETIX 1 AYHN 6 3 AMHETORN 2 r AR OBAITH -7, K212
HTERAR © OPC CERAI L 72 0. 3um LA EORIBROKIF O 11 FOMEEER L7z, 12 A8t
IRV, 1 AIXEBNKE W, 2 i 20 BUBKE 2R LB L E084<5, 3 A
5 HEE T2 HDO#DY LickEmER L, £O%EK R-oTW5, BEKKREZ LT
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Measurement of greenhouse gases in AAMP’98

S. SUGAWARA (Miyagi Univ. of Ed.), S. MORIMOTO, M. SHIOBARA (NIPR),
T. NAKAZAWA,S. AOKI, S. YOSHIMURA (Tohoku Univ.)

The lower stratospheric and tropospheric air samples were collected over the Arctic using aircraftduring the period
of Arctic Aithome Measurement Program ‘98 (AAMP98), and then analyzed for the CO,, CH,, CO, and N,O

concentrations, and 8°C and 8O in CO,, and 8 C in CH,. The CH, and N,O concentrations show good
correlationwith eachother, dueto the chemical destructionsin the stratosphere. The CH, concentrationandits $"*C
are negatively correlatedwith each other, due to the carbon isotopic fractionationin the destructionprocess of CH,.

44 3 BICETHEHHRFTOEHD S &2, Arctic Airborne Measurement Program ‘98 (AAMPI8)S R &
- iz, ZHETIE. AAMPS OHFO—HIERELE LT, BB TORLKP BRSO HEZHONMCTII L%
B EL, KERBOBRET->. KA ORKIL. #E& LBICRY o NEAKBGAONSEBAZ NI
ZEE. 2HEOMER TERANWTERREBIHN IOKEXTNETZ Z &ic&> Tithhs, KEBOLHE 28T
Bl BEPOKBLIIBERBE /RO LA AL TR M, BRBEI, P00y I-N—O—ILK&
F-AB RN SRR TEOLERAENS S EREBT I b, ABY YWY EN—O—-T
OMKETENSKAETHRETORERMEERETINEANRIIN T FOXALTHEBL, AFt44 %
ORIBEVEREINE., CNSOREREBHIIERNICHSR- #. CO,. CH,. CO. N,O DEREDIHT &,
CO,NHRFUMRFEMLkIL L CH, ORRFELEOFICHKES N, HRBEORKRO—-HBERLEDBOT
HD. licwRlizLSiZ, CHBEE NOBEOMICIKRFARZIEOHBNS D, HICKRERXEPIcBIT5X
{L2RIBZE > THBL TR ZEERBRL TS, Xz, TORKIE. KKREAVWMOILEREBAK O
BERREHEBIRO—KERL TS, B2IRLALS . CHBE S EORRFMLELOMICIITREZEA
OHBENH D, FITEREMTRIAMCERFAELIEML THS., BETR. CO, BERUFEDREMEL D
AFRRBEONTHRAGETITETHS.
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AAMPI8 Observation

K.SHOJI, S.YAMAGATA, N.MURAO, Y.OHTA (Hokkaido Univ)
M.SIOBARA, Y.FUIJII (NIPR)

During AAMP98 with Gulfstream II as an ailrborne platform on-board measurements of
particle(>0.3um) numbers were performed by a laser particle counter. Several profiles of the
concentrations of aerosol particles in the polar region were obtained. The results shows that
In many cases dense haze exist at the height of several km. At the same time aerosol particles
were sampled onto PTFE filters which were analyzed their ionic elements by ion
chromatography in laboratory. Among several ions detected the amounts of sulfates
correlate with the number of aerosol particles. In some samples high concentrations of
chloride, sodium, and calcium were detected. ’

BUDIC : 199843 Fic, LM LBENRE
L 7=AAMP(Arctic Airborne Measurement
Program)98B RN Txbh/-. £OEMIZ Mt
BBV 2 RERALRELE " —E O AR
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Direct sampling of atmospheric aerosol particles during Arctic Airborne
Measurement Program (AAMP 98)
K. HARA', Y. IWASAKA', K. OSADA', K. MATSUNAGA', Y. INOMATA', M. WATANABE ',
S. YAMAGATA? and M. SHIOBARA®,
(1: Solar Terrestrial Environment Lab., Nagoya Univ., 2: Hokkaido Univ., 3: NIPR)

In order to know the morphology and mixing state of atmospheric aerosol particles in Arctic
atmosphere, direct sampling of aerosol particles was carried out using aerosol impactor system
during Arctic Airborne Measurement Program (AAMP98). Aerosol samples were observed with
scanning electron microscope. Aerosol particles with clear satellite structure due to sulfuric acid
droplets were observed in samples collected in lower stratosphere and free troposphere, whereas
the number and size of aerosol particles in free troposphere were smaller than that in lower
stratosphere. On the other hands, aerosol particles with crystal and satellite structure due to droplet
of sea salt particles were observed in boundary layer.

SETICABETHION TEERITHWEAL. ZICPBEHSHEINZFTEMEICRBERT D7
—DF 1 wINA Z—FICRKIPOVI—EHNCERDTHONTERE, ZOEDHICANL XBH
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Aircraft observation of carbonyl sulfide (COS) concentration in the troposphere and
lower stratosphere over middle - high latitude of Northern Hemisphere during AAMP98
QY. Inomata’, K.Matsunagal, S.Sugawaraz, S. Morimoto®, K. Osada’, Y. Iwasaka', M.
Watanabe', M. Shiobara®
(1. Nagoya University, Solar Terrestrial Environmental Laboratory, 2.Miyagi University of

Education, 3. National Institute of Polar Research)

[ Abstract ]

Stratospheric and tropospheric gas samples (altitude 1000 - 39000ft) were collected and
subsequently analyzed for COS under the Arctic Airborne Measurement Program 1998
(AAMP98) over the range of Japati to the Arctic. The vertical distribution of COS over Ny-A
lesund and Barrow showed relatively small fluctuation in the troposphere. Particular, in higher
concentration of COS, CS, was also detected. The higher concentration of COS might be
influenced by emission of the anthropogenic activities. On the other hands, the results of the
stratospheric samples analyzed suggested that concentration of COS was decreasing with
altitude. It was considered that COS was the contributor in the formation of stratospheric sulfate
aerosols.
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AAMP98(Arctic Airborne Measurement Program 1998) [T
ET5EE - MRBEIT 7 OYVIVEGERE DR

EOMER - SRR - SEIRVRAE - SeH B - B3 K - BRRE - (BKSTER .
W &« dek-I) . BRER - (@)  tBEE- CIU/3Tvyr) .
KK - (DAS)

Observation of Tropospheric and Stratospheric Aerosol
Concentration in AAMP 98

M.Watanabe, K.Osada, Y.Inomata, T.Shibata, H.Adachi, Y.Iwasaka (STEL, Nagoya Univ.),
S.Yamagata (Hokkaido Univ.), M.Shiobara (NIPR), T.Tsuchiya (Sigma-Tec Co.,Ltd.),
T.Oohashi (DAS)

Observation of Tropospheric and Stratospheric Aerosol Concentration
had been performed in March 6 - 14, in AAMP 98. Optical Particle
Counter(OPC; Designed for balloon-borne measurements by Sigma-
Tec Co.,Ltd.) was installed on Gulfstream II aircraft, and the
measurements were succeeded during all the observational flight.
Simultaneous measurement of balloon-borne OPC had been
conducted in the same flight area, and the comparison of both results
shows the degree of reliability of the airborne OPC observation. The
problems on the OPC particle-sampling system on the sub-sonic
aircraft and the observational results will be presented.

HRRBE (BK) U< w o ETHEREINZZEREEE OPC I
KBERUN 94 EMSITHONTNS, 984 3 HIZ AAMP 98 MEMES
N, BRANZEHE Gulfstream T (G IO, EEATHETHED R
R—AIZ OPC MEHI N, TOETITHEEL Ly MREI N,
BRIRTOGFED D, BEEENSEE 1 2 kmTEBiR., RUERE
ERIET OPC KX5T70VIVKBEAENHEE fTbhz, &5
I P RATERIRIC B W T OPC BIHIGERMNBER S . MZEHHB&ESR &0
T—FDHBETD ZEMNTE, OPC 2K DHZHEIHI T — 4 OEHE M
ZRERT B MR, EHREERTIE. BISOEZTEMZEHDEBE
LD (FITHEL 2Ly D) BEEIMK, £ LU THAERZHLICH
H9 5,

144



Pll - 28

H1 7 & LR R T

7 1) )L O£ FEBE %

HHEE (BK-SIEPD,SEE B (&X-STE D) RERER GEHBT)
KB GERED, AHEE (K&, BE 83 (KR

Long-range transport of the tropospheric aerosol in Canadian high Arctic

S.Ishii (Nagoya Univ. STE lab),

T.Shibata (Nagoya Univ. STE lab),

T.Itabe (CRL), K.Mizutani (CRL), T.Nagai (MRI), T.Fujimoto (MRI)

A Mie-scattering-polarized lidar system was installed at Eureka (80°N, 86°W) in the Canadian high
arctic and has been operated to obtain the vertical distribution and optical information on arctic

tropospheric aerosols during winter seasons from

1993-94 to 1996-97. The purpose of this study is to

discuss the long-range transports of arctic tropospheric aerosols observed by the lidar in the free
troposphere over last four winter seasons. Ten-day isentropic back trajectories were calculated for the
purpose. The result indicate that arctic tropospheric aerosols observed over Eureka were transported mainly
from Eurasia and Siberia/Pacific Ocean, and occasionally from Atlantic Ocean/Greenland, and North

America
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A, 3km BAEOBWEEICBWTHLIE
LIRS TWB Z ENbho =,

e mE T Y o)V NERAE EE B
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BEBR 2T > =D TEORBIZDWNTH
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Upper tropospheric and lower stratospheric CO2 concentrations over the Arctic
region observed by Arctic Airborne Measurement Program 1988 (AAMP98)

T. Machida (National Institute for Environmental Studies), S. Sugawara (Miyagi University of
Education), S. Morimoto, M. Shiobara (National Institute of Polar Research)

Upper tropospheric and lower stratospheric CO2 concentrations over the Arctic region were observed using a

continuous measurement system onboard the airplane. CO2 concentrations over the Svalvard [slands observed on

10 March, 1998 were about 369 ppmv at the altitudes below 33000 ft, which were regarded as tropospheric

levels around this place and time. Strong vertical gradient of the CO2 concentration was observed between
33000 ft and 43000 ft, due probably to high air stability at the lower stratosphere.
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1) Nakazawa et al. (1995). GRL 22, 1229-1232.
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Analysis of seasonaly variation of background ozone levels of
the earth,ozone reactivity and environmental signals{part II)

Y. FUTATSUGI (Shinshu Univ.School of Medicine),0.Watanabe and
K.Kamiyama (NIPR)

An advanced report for the analysis of seasonaly variation (1997.
2 to 1998.11 period data) of background ozone levels on the earth and
ozone reactivity were proposed to clarify the evaluation of environ—
mental signals related to human healthy factors. Ozone observed
concentrations of ranges of day maximum data in period of 1997,2 to
1998,11 in the Shinshu university School of Medicine,Matsumoto-shi,
Nagano prefecture, altitude 610m,are listed in Table. As listed in
Table, the data in 1997 observed the day maximum ozone concentration
of 0.056ppm;whereas that of 1998 year was 0.148ppm. But this data
(c. f.TLV value 0. lppm)was not continued in time scale. The data
in spring and summer was higher than that of autum and winter.
The concentration of ozone in rain day was not detected(0.000 to
0.001ppm levels) in all seasons. The relationship between ozone
concentration(in ppm) and the signal {in count) responsible for trace
amounts of odorants(in trace chemical components) of an odor sensor
(Sn02 type)was negative relation.

&
<
&
)

(e
< &
Fo

HE

BN W

OSSR BES
oo & I

B

ol B

00D e 3
o i 3

ARG
N A
24 1 &4

AT
<N #ah H

SR XEE

T
EVORTUEO

Moy SH
.

;1“11’11(\‘\100 | r—1-\+
mooS\VEE
WO~
Bog—ACA
kB H o

A 0e | E
I EHE

HHE—T VOV
IEHo 8 2O
TR e 4 o5 Ny -

RIT v NENS
HF 3t

O J O
-
Mo - FWE

07 B o 5@ Al e A

T~ 41 os +
I pE -

s
A= NACS
B LS NUBNw
RN S

-

St O SERr@ oo T8
R NE SR B
Hod #
St b am M S EIF
% O%

SAFAERHW.

it

® O ¥
o~Ns I

ENAVVEBEOARSRENHEME, A, EHNT —
7.

Y

!

fvryc

.|
4

© g
=

& O
e o ¢

‘(£5 2 7.

NFOZNB T
W IORE §T R B

3 ¥m:
OF O R B Y

=& T 00—

3 -

T H@HO
w3 = -
HowmS+—no

& m



Table Ozone observed concentrations, range of day maximum data in the
period of 1997.Mar.1 to 1998.0ct.30 in the Shinshu University
School of Medicine,Matsumoto—shi,Nagano

1997
Period
Spring Obs.day (n) range of day max. (ppm) Obs.day(n) of
over0.1 0.05-0.1 0.04-0.05
(ppm) :
97/3/1-3/11 11 0.000-0.034 0 0 0
97/4/1-4/30 17 0.013-0.046 ¢ 0 6
97/5/1-5/29 20 0.005—0.053(5/22)* 0* 1 5
Summer $(14:26 0. 148ppm recorder max.data)
97/6/2-6/30 25 0.007-0.049 0 0 5
97/7/1-7/31 23 0. 006-0. 056 0 1 2
97/8/1-8/30 17 0.004-0.034 0 0 0
Autum
97/9/1-9/30 23 0.000-0.047 0 0 1
97/16/1-10/30 22 0.016-0.039 0 0 0
97/11/4-11/29 22 0.000-0.033 0 0 0
Winter
97/12/1-12/27 21 0.000-0. 028 0 0 0
98/1/5-1/31 21 0.000-0.030 0 0 0
98/2/2-2/28 21 0.000-0.041 0 0 2
Spring '
98/3/1-3/31 23 0.019-0.043 0 0 6
98/4/1-4/30 20 0.010-0.047 0 0 2
98/5/1-5/29 17 0.011-0.047 0 0 5
Summer
98/6/1-6/30 21 0.011-0.055 0 1 2
98/7/1-7/31 11 0.012-0.138 2 1 0
98/8/3-8/31 20 0.006-0.039 0 0 0
Autum
98/9/1-9/29 18 0.003-0.037 0 0 0
98/10/1-16/30 21 0.002-0.041 0 0 1
4VEVV&—W@W%%ﬁﬁLt%ﬁ*#VVﬁFtl. N 3
QWOﬁ-E%?#VV%EﬁO.O6ppm2:i;$§ﬂg§ﬁ§;%g
0. 001lppmbRXATH-%. FRI-—NyZ7H0. 05ppmlLRILO
AV BED, E®R70%, 3050%50~60%, 285/%30%ERT X
LAV VIRELIEZBWEYY - (SnO28) 553, #AMLA.
ﬁiwbtéify,%%ﬁi.ﬁE,:@Wﬁi,f@.ﬁﬁ. B2 E
wﬁﬂtmﬁﬁ%@ﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁ,ﬂﬁﬁ%&f%w%%mtbm
SBREBRLHRAFE T - CD—20ThHo 5202, AMEOKREIL EiRvA
BHHETARAARE (FRE8~LOFEMBENE) O—BTh 2
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Seasonal Variation of stratospheric Aerosol over Syowa Station
- Observations with Optical Particle Counter during wintering of JARE38 -

N.KIZU, Y.ESAKI, LMATSUSHIMA, K.KURITA, T.NAKAJIMA(Japan Meteorological Agency)
M.HAYASHI(Fukuoka Univ.), M.WATANABE, Y.IWASAKA(Nagoya Univ.)
T.YAMANOUCHI(NIPR)

Seasonal variation of the concentration and the size distribution of stratospheric Aerosols were observed with
an Optical Particle Counter Sonde (OPCsonde) at Syowa Station (69.00 S, 39.58 E) during wintering of
JARE38 (Feb.1997 to Jan.1998) . Six sondes were released and each sondes observed different stages in
annual cycle, including a pre-PSCs condition on April 2, an active PSCs event on August 19, and following
PSCs condition on September 22. Size distributions of PSCs observed on August 19 are similar to those of

PSCs composed of liquid particles.
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Fig - (EEHSIREH)
The vertical distribution of the aerosol optical depth over the Antarctic Syowa station.
TETSUJI NAKAJIMA (TOKUSHIMA Local Meteorological Observatory)

During the 25th observation period, in the of Antarctic Syowa station sky, using the Cessna machine,
it was observed vertical distribution of the aerosol optical depth. As a result, the change of the aerosol
optical depth, which was observed in the ground, reflected the change of stratospheric aerosol. It did 38t
h of the similar observation using the Cessna machine this time but it observed the phenomenon that t
he aerosol optical depth to put on the Syowa station on September 1st becomes big rapidly in the low
er part of troposphere. It reports on the observation result.
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Radon storm observed at Syowa Station during 1996

H. UI (Toyama Univ.), S. TASAKA (Gifu Univ.), M. HAYASHI (Fukuoka Univ.),
K. OSADA, Y. IWASAKA (Nagoya Univ.)

The concentration of “Rn in surface air was measured for the first time at Syowa Station,
Antarctica in the period September 1996 — January 1997. Daily mean ““Rn concentration averaged
150-270 m Bq/m’. There are some seasonal variations of “’Rn concentration as well as daily variations.
The concentration is higher in winter and lower in summer. And also it is higher in the night and
lower in the day, if the sun exist. We observed two events of "radon storm" for the first time at Syowa
Station during austral spring time. The first event occurred on 18-21 September and the second on 16
-20 October 1996. The daily mean me concentration in the first and the second radon storm attain-
ed 530 and 630 mBq/m’ respectively. On the otherhand, the hourly mean **Rn concentration attained
1200 mBq/m’ in the second event. This implies the variations of “’Rn concentration may be related to
the wind direction. The concentrations of “’Rn seem to increase with southerly wind and decrease with
northerly or northeasterly wind.
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Observation of biogenic volatile organic compounds in the marine boudary layer
Yoko Yokouch, Toshinobu Machida (NIES), Shuji Aoki (Tohoku Univ.)

Marine-derived volatile orgnic compounds were measured during the 39'" Japanese
Antarctic Research Expedition (Research ship “Shirase”). Many compounds showed increase
in their concentration over the Southern Ocean.
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CryosamplingExperiment at Syowa Station -- Balloon Engineering Aspects --

H. Honda, M. Namiki, N. Yajima, T. Yamagami (Inst. of Space andAstronautical Sci.), S. Aoki {Tohoku
Univ.), G. Hashida (NIPR), T. Machida(Nat. Inst. of Environmental Studies) and S. Morimoto (NIPR)

On January 3rd, 1998, a cryogenic air sampling experiment was successfully carried out at Syowa
Station (69S, 40E), Antarctica. 11 air samples were collected at different altitudes between 14 to 30 km.
The samples are analyzed for CO2, CH4, CFCs, and C and O isotope ratios in CO2 in the laboratories. As
the meteorological conditions for launching and payload recovery are both critical, feasibility on wind
conditions over Syowa Station was studied in detail. The balloon launching operations had to be performed
without a specialist of ballooning. Facilities for balloon launching, tracking, and other support systems were
newly designed for ready-to- and easy-to-use. Realtime remote support from NIPR for the balloon launching
and flight control operations was applied using a computer network linked by INMARSAT.
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Vertical profiles of CO;, CH4 and N2O concentrations in the stratosphere
over Syowa Station

S. Aoki (Tohoku Univ.), G. Hashida (NIPR), T. Machida (Nat. Inst. of Environmental Studies),
S. Moiimoio, S. Okano, T. Yanouchi (NIPR), H. Honda, N. Yajima (Inst. of Space and Astronautical Sci.),
T. Nakazawa, K. Kawamura (Tohoku Univ.), S. Sugawara (Miyagi Univ. of Education)

In order to elucidate the vertical profiles of the CO,;, CHy and N:O concentrations in the Antarctic
stratosphere, we collected air samples between 10 and 30 km over Syowa Station on January 3,
1998 using a balloon-borne cryogenic sampler, and analyzed them with high precision. The results
showed that the CH; and N,O concentrations were decreasing with height. Irregular fluctuations
with small amplitudes were also seen in these profiles and were resembles to each other. These
profiles should have information of photochemical and dynamical process of Antarctic stratosphere.
The vertical profile of CO; concentration did not have decreasing or increasing trend but had
irregular variations with amplitudes of about +3ppmv. Such large variations could not be seen in
Antarctic troposphere, so it could be explained by airmass origin of different latitudes.
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An Overview and Preliminary Results from the Arctic Airborne Measurement
Program 1998 Campaign

M. Shiobara, Y. Fujii, S. Morimoto (NIPR), Y. Asuma, S. Yamagata ( Hokkaido U.),
S. Sugawara (Miyagi U. Edu.), Y. Inomata, M. Watanabe (Nagoya U./STEL), T. Machida (NIES)

The Arctic Airborne Measurement Program (AAMP) was planned to investigate the transport,
exchange and chemical processes of gas and aerosol in the Arctic in early spring, and further
to understand their roles in global change. An instrumented aircraft, Gulfstream II twin-jet
plane, was used for airborne measurements in the troposphere and lower stratosphere of the
Arctic. In the AAMP 98 campaign planned for March 1998, the aircraft, equipped with CO,
and O; concentration monitor systems, gas and aerosol sampling systems, aerosol particle
counters, and the PMS 1D and 2D airborne particle probes, was flown from Alaska, USA to
Svalbard, Norway across the North Pole, and the reverse route. The nominal cruising altitude
was 12km for long-range flights. Vertical profiles of gas and aerosol concentrations were
acquired over Spitsbergen, Svalbard and Barrow, Alaska. A convective cloud system
associated with a polar low and a marine boundary layer cloud field were observed from
vertical sounding flights over Norwegian Sea.

Air route of the AAMP 98 flights

Nagoya, Japan - Petropaviovsk, Russia 2,661 km
Petropaviovsk - Anchorage, Alaska, USA 3,232 km
Anchorage - Barrow, Alaska, USA 1,232 km
Barrow - Longyearbyen, Svalbard, Norway 3,488 km
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Norwegian Polar Low Observation during Arctic Airborne Measurement
Program 1998 (AAMP 98)

Y. ASUMA, Y. FUKUDA, K. KIKUCHI (Hokkaido Univ.),
M. SHIOBARA, M. WADA and Y. FUJII (NIPR)

As a part of Arctic airborne measurement program 1998 (AAMP 98), an aircraft observation for the
polar low was carried out over the Norwegian Sea on March 9, 1998. Strong horizontal temperature
gradients and wind jets were observed in the low level. These low level jets were satisfied with the
thermal wind relationship with the horizontal temperature gradient. Cloud droplets were mainly formed
in this low level layer and carried to the upper level by updraft converting to precipitation ice particles.
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Stratospheric distributions of trace halocarbons as observed by balloon-borne cryogenic sampling
over Kiruna (Sweden) and Syowa Station (Antarctica)

T. SHIRAI and Y. MAKIDE (The University of Tokyo)

The mixing ratios of CFCs (CFC-11, CFC-12, CFC-113, CFC-114, CFC-114a), HCFCs
(HCFC-22, HCFC-142b), and several other species in the stratosphere (up to 30 km)
were obtained by GC/MS analyses of air samples collected by means of balloon-borne
liquid-helium cryogenic samplers over Kiruna (Sweden) and Syowa Station (Antarctica) in
February/March 1997 and in January 1998, respectively. The vertical profiles of these
gases were used as indicators of the history of air masses over both northern/winter and

southern/summer polar regions.
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Behavior and source of inorganic bromine species in winter Arctic troposphere
K. HARA, K. OSADA, K. MATSUNAGA and Y. IWASAKA
(Solar Terrestrial Environment Lab., Nagoya Univ.)

Atmospheric aerosol particles and acidic gases were collected using a filter set (prefilter and
alkaline impregnated filters) and a 2-stage low volume impactor with a back-up filter at Ny-
Alesund (78°55’'N, 11°56’'E) in 1996/97 and 1997/98 winter. Atmospheric inorganic bromine
species mostly consisted of non-sea-salt (nss-) Br and gaseous inorganic bromine species (XBr:
X=H, OH, NO,, NOj3). Although the increase of particulate Br" concentration was not observed, the
concentration of XBr gradually increased in both winter. The increasing rate of XBr was 0.0018 d™
in 1996/97 and 0.0047 d in 1997/98. The higher internal mixing rate of nitrate in coarse particles
was: observed in 1997/98, so that heterogeneous processes on sea salt particles with reactive
nitrogen oxides may cause the emission of XBr. However, the concentrations of XBr and nss-Br’
exceeded the concentration of ss-Br’. Therefore, we must also estimate another bromine sources,
for instance, emission from the snow on sea ice through heterogeneous processes between sea
salt components and reactive nitrogen oxides.
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D5 ) —IVEIVE (N248) L. BEX. EEREEFEMBICLOEREREET .

({FREEER]  1996/97. 1997/98 FDOXE(CEBIINZ N VIREMEFR(L S (XBr: X=H, OH,
NO,, NO; %) CHFRBRIEM T Z VDREZRLEHE 1 ICRYT. MPDOIEEIEM (nss-)Brik. Na*
1ZVRBEBEBKEICKODBHEURZ, ss-Bri@gEni8nNHUIRUIERZSIToNDIN. CNISEBE
RRZH S EBEEAKOBARRBICHGU TUYE, KRIFEE BrigEld 1996/97, 1997/98 D@KZ T
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Brif @ F XKAFMARERS EXC nss-BrEVUTHEREL. DBRUEY Y TILH S AE Fi8
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THRRICIENT DIEDETRL TV, XBrigBZE{bnBaTs 358 75V TIL) KDESN

164
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TWBEDIC, FFREBriZEIC nss-BrEUTHEELTNDEEZ SN D,

ss-Br

[:1 nss-Br

Bl 'norg_Bromine (gas)
ﬂ 100
2.0
1996/97 80 1996/97
o 1.5
g 60
S 10 - &
0. ‘G
. e J“
a
0.0 g)c\‘: 100 I
2.0 X
1997/98 E  go 1997/98
o 15 c )
g % 60
© 1.0 -
= 40
0.5
20
-30-20-10 0 1020304050607080 -30-20-10 0 10203040506070
o Day of year ‘ Day of year
Figure 1 yarlatlop of concentration of atmospheric Figure 2 Variation of internal mixing rate
inorganic bromine species of nitrate in coarse particle fraction

165



VX -5

JEEBIO P CICL A IBE R RESRER LY 0/ )V @&

AR, R !, BERZR, WkER 2 BIHTH S,
KBTS, WEMER 3, KHEIL 4, BAEse

1 BRKFEEER, 2/ HBK¥S T EBHFERFR,
3 EEREIFA, 4 JRPIFAA

Observation of stratospheric aerosols over the Arctic and the equator with balloon-borne OPC

Takatsugu Matsumura’, Masahiko Hayashi'!, Motowo Fujiwara',Katsuji Matsunaga?,
Motoaki Yasui®, Kouhei Mizutani®, Toshikazu Itabe®, Tomohiro Nagaif, Toshifumi Fujimoto®,

Department of Applied Physics, Fukuoka University
Solar-Terrestrial Environment Laboratory, Nagoya University
Communication Research Laboratory

Meteorological Research Institute

DN

Abstract

Size distribution of stratospheric aerosols over the equator (Watokosek and Bandung, Indonesia)
and the Arctic (Eureka, Canada) have been observed by balloon-borne OPC (optical particle
counter). As OPC measurement provides number densities of limited size ranges, the
backscattering coefficient simultaneously observed with a lidar is used to obtain size distribution
of particle with less than 0.15 1 m radius. Comparison of backscattering coefficient measured by
lidar and calculated from OPC data is in good agreement when we assume the bimodal size
distribution. We calculated mass mixing ratio of aerosol from determined size distribution function
with the results of both measurements. Vertical profiles of mass mixing ratio observed at the
equator and the Arctic are different remarkably from each other. Origin of the difference will be
discussed.

Bz

T it © TREES ] KESHEL TR EEISNTWAREBEL YOV IV O%E % H~
-8, BEKE, AHBKRE, BERSTER, KBEWEML. V—-AERORERE > > 7 HR
DILWMHIZHBN T, [IREBBOPC FTFAANNS—F4 I NH T2 &) Itk BN
EHEELTEZ, REKTIEA 2 RRI 70T FaE5(8°S. 113°E) &N R2(7°S, 10T°E)D 2
7 AT 1996 EDSEM 2 B OR—X T, LB TIIAF 51—V hEH (80°N, 86°W) T 1995—
96 FOAXHENSBHEEMBL TWVWD, OPCIE. AELIIREHBARKEZRVAR, ZOHIZEE
NZRFENT T 2EEBETHS, CCTHALEZOP CIREFOXE IICHE T HEREDRN
NE5F ¥ IV (FE 0.15. 0.25. 0.4, 0.6, 1.8 T/DOLE) RAORL TRTZRETZHD
THY, JIREBICIOEHE3 0 kmBETT, BESBEN 200mTHETES. SEIE. B
REORBRSAEREL. REBIIBITA270VIKTFOREGHEZRD, B EFREROLES
fiofz. BRDHOIREIX. 15 BRI LB FHEBEEDBEEVNBNE L DT> .

B R

CHET. RAZKBEILYOVIE%EZ, OPCEBERAVWTHEEBNICEALTEE, Zhizky.
I7OVNVKRFORBEDHEI D ERITEETEDLDICR M., HERBLHWEEBTIE.
IBKTFEHA DITEH L., ZZTHEALEZDDIIEE 0. 15umOKFETLMARETES. 22l2
BEERDBIEZEFEATHTH S, TITREICFODRITWESr ¥V —@llick>THRNERE
532nm I BT BB AHIELGBEEBENBNDEDICHHMDOREEZIToIm. BONERBSMALD. B
FOEGHZHRED-7ZON Fig.l THD, BRAINABEETIIFRELELD BB EEDIF S A
BALLOEIIEL. BLZO—VIdBRAERELDIN WkmOEZAITHSB, KRELETIE. 3o
EDELAEE—VEARL, SVBVWEEBIIBKXENGSEHEEINS, £, tBEREOEKICHIT

166



SERELIOEE kn (B LETORAHOY—VItUE2EE) TORKESNT% Fig. 2 12577,
B, REHEDICSEUGHER> TS, RFORHAERET S, €/ E— FOMBERS A
BEREI<HWSNED, CNETEHLEEIERIHL TR =Y IAA TR+ ICBESNERNIS
Mofz. 0D, SUOMNBERSMEKERE~Z. T7 0V IVBOKRES ARSI S DI,
KILUBAREIZL2REBEOBIICLA2BOEEH/EDBINTBD., OB, EEOXEBR XL
BRXOMENELEHR > TNDHIEHEZISN., KLUDEEBIIOWTINE TOBEAUDRELBZIT.,
AHETHRETHATETH 5.
TRORBEDMFELETDE, ¥R 0.IumBEORTZHLOELEARTFOE—RE, $%& 0.07
LmBEOKFZRLELE/NIFOE—RFLIORBAHATHD. HBHAELZRTOBIBECEE
THDMN, INSBRFITRDE 10 EEE, BOANKRELOKEL, 2AOHEBIZHLU T/MIFE
— ROBRIZEHTEZRVHDER >TSS, OPCTHIETERWNIBKTFOBEZEDSDIZ,
TAT—BRHOKERERA WD, IA4 5 —bREBRITGENOT, BlEEHY 94— (CNC) %2
AL DNESRBRETFORUERTOHLEND S,

I 1 T L | ' LI
15; | I I o
= | —®— 97/1/4 at Bureka Canada -
% L —&— 97/4/8 at Bandung Indonesia .
qriz) — =
3 10— ]
g F 4
(=5
e — -
E L 4
R .
- - -
2 L 4
= - i
I | | ! 11} I 1 i 1 LI 1 l_ 1
(N 107 10
mass mixing ratio ( ppbM )

Fig 1 Vertical profiles of acrosol mass mixing ratio over Arctic and Equator.
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ON ABILITIES OF NOy IN SOLID PRECIPITATION PARTICIPATING

IN LONG RANGE TRANSPORTATION

Tatsuo Endoh’, Tsuneya Takahashi?, lzumi Noguchi®, Naoyuki Kurita* and Noriyuki Tanaka*
Institute of Low Temperature Science, Hokkaido University', Hokkaido University of Education?, Hokkaido
Institute of Environmental Science® and Graduate School of Environmental Earth Science, Hokkaido University*

From our results at urban Sapporo (Takahashi et al., Atmos. Envir. 30,1683-1692,1996), non-rimed snow crystals contain
relatively greater concentration of NO, rather than rimed snow crystals. Therefore, such NO, ion have been considered to
be introduced from anthropogenic air pollution below cloud base. To verify it and investigate the origin of falling snow
compositions, this study had been carried out in a non-urbane area, Moshiri, forest located in northern Japan, midwinter
1997. And there, the contents of NO_ gas and nitric acid aerosols in the atmosphere were examined to be extremely low in
one tenth or less of the urban values at the surface. Although the concentration of NO, of falling snow particles were
generally observed to be slightly lower in nearly one third of that in urban area, occasionally almost same levels of concen-
trations were observed in even such clean area of air pollution. Therefore, NO," in this cases may be also considered to
participate in long range transport like as SO”,. Some reasons will be presented and argued in the conference by back
trajectory and isotopic analysis with data of radar.and satellite.
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