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$13 B Zenith

My, FhHEE - fEETE, BMECHAZH S to(X) Direction
KR A F 0 KB BELE S, HE B s TR \ T
HRT20E3LEVEBERHES, AKAMBEKI Unscattered Ray
L2 ABEOBRBBAAELALSE, COolEERAL i

THBASHMERS ORI BLHMES 5, KBEx Absorbing NO2 Layer .
ERESEEERH L. - -
REMESEEEH LBy 2 7 2k, RD3
CDOREABEH B,

OREOEREZFIC L.

@ £ 65} 1312 5] B 6 B T .

QABHE LN S ZVEREALE (BE) TOBMH Detector at Earth Surface
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AR 2FA2BOVT, 199001 1H40hIA»oRHTEARFABMBRRBBHRAANC SV THRAZH
Bl SR, B KkBXHEA88° ~96°, BM3ME (11:30, 12:00, 12:30), ¥4
KABEEAS S8 ~96° T, HAKEHRH1430m~454micsnT, HHRHMl7 T T2 E ST
Fiot. COF—~4%2HAVTNO2 OIDREABERD R, KBXEMHI6° FCORNBTEBAKTS -
fo. ¥/, NOZKBILTIIZ2Y, OCMLTHEEL 0YOHETHRIBSERTEEIESbh. &5
, COBREBFBECBLTRBNA R, bAOHBEHEOBENAKBREAIO® BKBic0. 07%THhH, 0C1
ODROBIHMBO, 1t~V DA —F~,REROhTVWE I Lh D, ABAUBEEBEIWMBE~RE T LITOC I
OXFERTEITHEHDSH I LBRENL.

N2 abscrption spectrum 434,4-439.7re 03 sbeorption spectrum 434.4-249.Tom
vz.m‘ %Y oe.!ﬂ % -
/\\/AVA 149.7 (re) * whe ﬂ 49, T(ra)
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Aerosol Number Concentration in the Antarctic Winter Stratosphere
GIRBEE . WAREA % x . RBERE x % ¥
Y. Iwasaka® | S. Aoki** | K. Matubara®#*
¥ Solar Terrestrial Environment Laboratory, Nagoya University
*% National Institute of Polar Research

*% Japan Meteorological Agency

HEEEETELN. 28070 VIV (Polar Stratospheric Clouds; PSCs) AL,
ZHOT7OVIWHBEEREEILELS DA LT WD 70V by, MBS0V ADER S
HAETOBIEFMBL A INTEL, BHRERTOX IR -VERIIZIOT 7N ~RH
STWHZE VRN EINDIEIILL>THA, PSCs IHT LWL —B LM Ro>TETW
B

PSCs@OEMTMNFEMESELIF-THS Y. BHRLMELVWENOI BIZEZOAEK - HEo
YADWERATLED, LAL, ZOZLRELPSCsDEHMERUDALBDYETHELT
M2 2ORETOFWIIEL R CWE, B, TV UR—WIEHFIL. TOPSC s HPREP
BB EEBUTRKEVEBE A TVIZAMONATEVNWDIHD. PSCs OMMETFE A Y
VR IBE (AW VR VoRNGRHEYE) XOHBEPMESRVEDEOMSM RS
TWHEWKERFETHSI. TOEINELIS, THhECORMERERRL, PSCs ORR
BB OWVWTHBHET B, Ivasaka KXo TPSCsORBBEBAIDOAF~-JWHLZ L HEHN
ENTVD, T/, Haversbergerlk LHEZ L DWMIREAA. PSCs I 2HEna 4T (T HE
Ko T IHBD LA ) BHETDHIEEEMULTHE, PSCsMTOILFERBILRES A
THEWE., FAH-VATHRZBEUABBEPSCs OREBVEOR VLB L OIDIIHIELT
WBDOH. BAWRKERSB AV VR - JUBHRE EARKTIE LB TVWADIHUYALEND
EZATHD.

1983EMD, BEMIITHESAZFHARKEIOIEHMBEI7Z YV VOB EBIR-TET. 3
AX-PATHRLE S TRENTWAPSCs ORERBILASNDE3I2DXF~Y, HDHWIE
CAEHEA B EASNT VL2 OOREDI A FOP SCs OHFEE. SRBHABHSRT
LEPBENIBEHBLTHL, LEOSRL., REOETIEWMATCHBERAOBE (banwiiso
W) APSCsORFURELTEEEH-TVWBEZE. KUMKILEDKiikz 7y )oR X

HFPSCsORBFLLPRISTERLTWEZ LY RBEINE,
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1. BB

R—=F— - k,Q—N -8 — > (Polar Patrol
Balloon:PPB) 1. MEOKEER £ —ESKE CRART
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PPB SRR EOEE. Tz, EIEMMRRRS
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"?550

1990 £ 12 A 25 A 8:25UT. 5832 XEEETBIRKIC
o7, BERMWE (ECHE BRAO PPB O
BYABIEXer» STEbh, SEH 30km fHE %P8
LT, #1458 #0 19915 1 B 8 H 22:30 tRICHA
HMER ERIIRE-T&E, 22T, 20O PPB AU
ST E. TRTEBRFS -2 ICERNTF
W (P V 27 bU-) CEHNBLAEBRERNS,

2. ¥-2%
(1) PPB ¥LRH
ARGOS ¥— %
{(a) PPB Ofi i : $ /%, B (B339 10-20 km; BF
R AZEELS ~20 times/day)
(b) PPB & © FUE (K (30.1 hPa LIF; Bsf 8%
#E(3 ~1.5 min. for 1 time (~15min.); ~25 times/day)
F— 588
(a)%20HM. 1 B14BHAE . BEELTLGY
5% (#10hPa~20hPa) . 3I—EBEEE-
(EREEMIF TS /-0, PPBDLHICRAREL -+ -
KX PLIFLEBALTVS) , SO 20HHD
F-2 8RR,
(b) BB 00UT, 12UT ICBEEVERIICE S hAfi
BF—-4%, 00UT, 12UTDF - &Hh LT,

(2) ZERWTHHF (L5 T RU-)
FRIT (JMA) REMRATKERT — 2
(a) R - BEHRERE ; 1.875
(b) B5P 3 AREE ; 12 hours (OOUT, 12UT))
() REL AL ; 20,10 hPa DF — 4 £ {EF
BRAR
(a) LACAF — &% £ EMDAERE 30 AL 10

(b) BE X, ARGOS F—#Ic&hif. 10hPa~ 20
hPa % tT¥¢ 3, 22T, £$TFRDHELT. —F
SEEEPETHE LTEHNTS, HELAREEE.

10~17.5DM% 05hPa Z & (10 hPaIStO R F
—&i. 10hPa & 20hPa DF— 2 SABLE) ,

()M Z,. WA, ARGOSF—4H 5,

1990 ££ 12 B 26 H 03:30UT. 71.28S, 29.05E & L
70 )

(d) b3V PU—BHFEOHEIR, IR*E/H,

3. BB

PPB X822, E(OHMEE. BEMEIf PO TV
370717 pTHY, BBROU-FEMBOTF— 21,
Tavz 7 hELTORSREBNFH - 1EICAMAT S
FETHHD T, SADTFRECGEICRTICENT
EaWV (PRI LRERIIERY) . UT. B8
EEEXTERTS, MATERITF—21CX3< 15
hPad b5 17 MJ—I2, PPB DESFISHEL, $HIC,
BEO—BFE¥ICLW, BEHEIL. 15hPa b5
7 -1 AOHOBKRTPPBLYHI15R
Ehd, BEH 12.5hPa, 12hPa, 11hPa,10hPa & |k
KWLIoh T, b5V 7 MU~ B RESBRIC
FTh, BEFRICLYRGECHERF S5, PPBO R
HEH 10 hPa~20 hPa fBEICRAh Tz 1 B 148
ETICOVT. bS5V bY—E PPBOMEIE
RpE, 2HBMIC12hPa, 125hWPaD TP 7 b
—# PPBBABHIC & ¢ —8T 3,

4, R '
zhzens, EORREOE L 30 km fHEOE
BWEEORRICOVWT., BTOZ ErEEEIN S,
(NHIMAEERIFF —- 43, BEORERKETS
7. BEIEPREV,
(2 b5 T 2T b —BIFOFEOERIEN B,
B IMAERRITTF -4 CRERCEL VLI L/
TrAy 7 X r—NUTOES (BHEE) OLSY
I7 b)—OERBIZNE, () PPBRRTF> b
TrAYSRhEBEAMNL V) EVCEROERIC LB
T3,
{4) 10 hPa~20 hPa DRI TORNDFETUBEIC L -
TAELRBED STV,
(5)20 HIZE DM, AROFNOBEETEF HET W
(EXMEHE) , ThbhB, HIR (streamline) &
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FhoMEs (particle pathline) #IZEF—8¥ 3, .
G ENEERTH T, F3¥17 FU—-FERLC
RELTWD, CH UBhGFRIC B h iR
WIE 1 HBRECHICHBRRIDECICH B, ChizHH
Br&ORBEEAE<RE S,

5. BbHYIC

SITF v IRAI—LORRT — 2 EBRNER
roRIEHh S [ARORRBEBIPTHS] LS 4q
A=THF, SENERICL -TEHEIN-EVWALS,
Sk, PPBORALEEIBMELL AR EERI
why ST Y- ELBEL. PPBMEE F
ST M) =F-BLEVEBIZDOVT. TOMHA
EBHREVWOIBRENSHBLTIDLFETH S,
TH.PPBHFIITSUaMBRITHIZEETR D
L. $F (1991 F) 9B, #J k- /IEBAH
PPB 1 IOERFEMENZIFTETSH S, BEH 50
hPa 238 & ¢, £ DOF (in-situ) TOF YV IBE.
I7OJVIRERT. BEEEY. AT FK—N
DIEEA DX LEAS P ICTHEMEB/I £ E
BLTWS, ZOBHORICH, ZZIClAERE
D, WENTBA»PSOBRLITLEIFETCH 3,

51 HEXR

1. Bt (1984; BHERH, No. 82, 71-78)  hE
3L - BT (1984, % ' ¥, No. 82, 79-85) ;
Nagata T. et al. (1985; Mem. Natl inst. Polar Res.,
Spec. Issue, 38, 156-163) ; Nishimura J. et al. (1985;
Adv. Space Res., 5, 87-90) ; ¥4 % (1984; B #0594 &
BN EETOS~-F 1 > X, EABLMARARR.
11-13) ; KHE S (1988; BMc2FEMR/NES SO
Y=F 4 LI X ENEBARR. 57); HHR—
{th (1989; BHE¥F}, 33 (2), 320-328) ; Ejiri M. et al.
(1990; Adv. Space Res., submitted)

2 . Yamazaki K. et al. (1989; J. Meteorol. Soc.
Japan, 67, 889-906) ; Yamanaka M.D. et al. (1988;
Proc. NIPR Symp. Upper Atmos. Phys., 1, 65-74)

3. Kanzawa H. and Kondo Y. (1991; l8#6¥& ¥, 35
(2), in press)

76



53

T MR B Sfo B HE o> 1 9 © O &F 7 A o T U W — =

EH EE-H4 ¥ 88 BEZ(RR2T)
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1990 7 A, HRBROUEHTETY F—F THRAK 7VF-RBInkiksBR
EHOE 7YUF—FHEKISH ZBHRITH RXLALbLEAZTALY,

%% HBMLEXR:LLZ-oR, Z2IT M1EB7A0AFHE00nbRKE 24
B AANZz2ERFLTANDRE 2RV E TAODATHBLEXAETH S, H12 82
o T A, LRB3NDBRIFEBLEIDIBbD -2 0B
BABUEHOTSHERERI> 2, FHELR
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Sk s (M 7A:LT). 2% R2E Sttabo BB LH®E
PAVR IE - 9| 1L CEESFDY., BRAEABBZORKES ICA
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H&ESSBE -2.5C 14 Ll EZLRS,
ATH AR 12.0m/s 1 i
AFRABRMBARA 51.0m/s 1 {i EF)RFEEFTRBAEL BT L T Y ¥~
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PROGRESS IN ANTARCTIC METEOROLOGICAL EXPLORATION AND RESEARCH OF CHINA
Lu Longhua , Bian Lingen , Jia Pengqun , Zhang Yongping

Polar Meteorological Laboratory , Academy of Meteo. Sci. , Beijing ,100081

Progress  has been made by Chinese meteorologists in antarctic
meteorological exploration and research during 1981-1990 .

1. Establishment of Antarctic Meteorologocal Stations

After the establishment of the first Chinese antarctic scientific
research station--the Great Wall Station {(GWS,62 13'S,58 58'W) in King
George Island, Antarctica, in February 1985, the second station --Zhongshan
Station (ZS8S,69 22'S,76 22'E) was built up successfully in Larsemann
Hills, Eastern  Antarctica,in February,1989. The meteorological stations
included in GWS and ZS5S were well equipped with surface meteorological
observation, meteorological - telecommuni¢ation and satellite cloud
picture receiving systems . They were received by the World Weather
Watch (WWW) and the station numbers are 89058 for GWS and 89573 for ZSS. The
meteorological data obtained in both stations are extensively used in the
research on Antarctic geography, geomorphology, glaciology., geology,
biology, environmental scinece and medicine. The daily meteorological data
of GWS and ZSS published in the form of Chinese National Antarctic
Research  Expedition (CHINARE) Data Report .

2. Research on the Antarctic Synoptic Meteorology and Climatology

(1) Climatic characteristics in the antarctic region

The synoptic and climatic characteristics in the antarctic region were
studied while - Chinese meteorclogists took part in the expeditions of
friendly countries and CHINAREs . It was pointed out that the
antarctic region could be divided into three parts according to
different -~ temperature variation patterns, they are Antarctic Continent
Region, Antarctic Peninsula Region and South Pacific Ocean Regoin .

(2) Synoptic situation and characteristics of the general circulation
in the antarctic

The weather processes affecting the Antarctic Peninsula, especially
the one resulting in strong wind, were analysed . Dynamical studies
have been done on the characteristics of planetary wave of the general
circulation in the Southern Hemisphere .

(3) Polar cyclons impacting antarctic region

The statistics of the activities for polar cyclone in western
antarctic has been nmade . The features of satellite cloud pictures
of cyclones and frontal clouds in antarctic region were studied .

(4) Spectral characteristics of the meteorological elements in
antatctic region

In the antarctic region, there generally exist quasi-weekly, quasi-

biweekly, three to four weekly medium range oscillation cycles and quasi-
three-year oscillation cycle, which were in agreement with the main
oscillation cycles of the Southern oscillation, characteristic quantity of
general circulation in the Northern Hemisphere and summer precipitation in
China . The solar diurnal barometric oscillation is stronger than
semidiurnal one, which corresponds to the computation results obtained from
the data of 205 stations in China .

(5) Impact of the Antarctic on global general circulation,
weather and climate

Antarctic continent probably is one of the most sensible regions
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impacting the global climatic change. There is a fact of the
teleconnection between summer circulation situation in the Northern
Hemisphere, summer precipitation, the temperature regime in China and the
precedent antarctic continent temperature regime . There also exist some
relations between antarctic sea ice and the equatorial sea surface
temperature, western Pacific subtropical high and typhoon .

3. studies on Weather Forecast and Applied Meteorology

The meteorological service for the navigations to Antarctica was
successful and related research was developed. A marine meteorological
service system came into use, which greatly improved the
meteorological navaid system inclusively served for the polar navigation
line. The studies on the wind energy in the antarctic showed some
interesting results for the application of wind energy .

4. Research on Atmospheric Physics and Chemistry

(1) Observation and study of the radiation

Radiation has been cbserved in GWS and 2585 since 1985 and the
radiation equilibrium was studied. Characteristics of radiative climate
in different climatic subdivisions in the antarctic was analysed by use of
radiation data obtained in antarctic stations of China and other coutries .

(2) Observations and researches on the atmospheric boundary layer

Although the underlying surface is covered with snow averagely for 8
months a year in the GWS, it is still a weak heat source to the atmosphere
because of absorbing a great amount of solar radiation directly during the
summer. The 1land surface heats the atmosphere mainly by latent heat
transport . The characterictics near surface 1layer in the interior
antarctic continent was also studied .

(3) Observations and researches on the atmospheric chemistry and
atmospheric background environment

The atwmospheric background field samples obtained in the antarctic
region were analysed . The concentration and sources of the sulfate
nitrate and phosphatide in the atmospheric aerosol were studied .

(4) Observations and researches on the Ozone layer

Chinese scholars also show their great interest to "Antarctic Ozone
Hole" . The relationship between the sudden warming in the stratosphere and
variation of ozone partial pressure in the antarctic was studied by
using the data of Syowa .

(5) Research on the upper atmospheric physics

The coupling between polar ionosphere and magnetosphere, whistler
activity,diurnal and seasonal variations of the auroral absorptions have
been studied by now .

5. Studies on the Past Antarctic Climate

The past antarctic climate was studied by means of geography,
geomorphology, geology, glaciology and Biogeochemistry. Antarctic ice sheet
is retreating, meanwhile the inland snow amount is increasing, both of them
are closely associated with the global climate changes. There were
relatively stable climate periods in past 5 thousand years in East
Antarctica, deduced from the isotopic analyses of hydrogen and oxygen from
ice core of Law Dome, East Antarctica .
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Vegetation

Vegetation type Bacteria type

Green algae type | Blue-green algae

type

Dominant algae almost no algae

filamentous
blue-green algae

unicellular
green algae

Albed effect very small

small large

Distribution Kunlun(ac.) Patagonia North Ice|Himalaya (ac.,ab.)
Spitzbergen(ac.) Field (ac.,ab.) Kunlun (ab.)
Alps (ab.) Greenland (ab.)
New guinea (ac.) New guinea (ab.)
Himalaya (ac. early|Patagonia South Ice
monsoon season) Field(ab. )
ac. : accumulation area ab. : ablation area
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Flow fields induced by temporal variation of geostrophic vorticity in the lower
atmospheric layer, Antarctica.

Hyo Choi and Joobaek Leem

Donghae Coastal Region Research Institute, Kangnung National University,
Kangnung, Kangwondo 210-702, Korea

Using the two kinds of data sets which were obtained by the sounding data at
President Frei station(Chile-62.2° S, 58.9° W) and Bellingshausen(U.S.S.R.-62,2°
S, 59.0° W) and surface weather charts in King George island, Antarctica the
flow patterns induced by geostrophic vorticity with respect to time were
analysized from April 13 through April 15, 1987. The temporal and spatial
variations of geostrophic vorticity should be associated with the mass
convergence or divergence in the surface boundary layer, which was drived by the
pressure tendency of horizontal gradient with the inerial motion 1in the
Antarctica. The isallobaric wind blows perpendicular to the isallobars towards
falling pressure with respect to time. The region of wmass convergence appears
near the isallobaric low which is the region of most rapidly falling
pressure, while the region of divergence in the vicinity of the isallobaric
high. Thus, since the isallobaric low should be the region of mass convergence
of air it would be the region of wuprising of ir. On the other hand, the
isallobaric high should be the region of divergenceé, which would be the region of
subsidence of air. The maximum values of positive vorticity were shown in the
isallobaric low and the maximum ones of negative vorticity were near the
isallbaric high, that is, the front and lee side of the isallobaric low. The
flow patterns between positive and negative vorticity fields were south-easterly
and the patterns between negative but positive vorticities were north-westerly,

respectively,
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