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Meteorological Observations at Syowa Station and Asuka Station
in 1991 by the 32nd Japanese Antarctic Research Expedition

Toyoo ABE*, Miyoki IwAMOTO*, Yoshitaka SUKEGAWA*,
Hiroshi INaAYOsHI* and Masamichi AONO*

Abstract: This paper describes the results of meteorological observations
carried out by the Meteorological Observation Team of the 32nd Japanese
Antarctic Research Expedition (JARE-32) from | February 1991 to 31 January
1992 at Syowa Station, from 26 December 1990 to 1 December 1991 at Asuka
Station and ozone observations from November to December 1990 on board the
icebreaker SHIRASE.

The observations, instruments and statistics at Syowa and Asuka Stations
were the same as those of the JARE-31 observation team. In addition, at Syowa
Station, ultraviolet-B radiation and other radiation observations were added for
the Baseline Surface Radiation Network. At Asuka Station, aerological obser-
vations with 16 Omegasonde flights were carried out for the Antarctic Climate
Research Program of the Meteorology and Glaciology group.

The principal characteristics in the period of JARE-32 are as follows:

1) Blizzards at Syowa Station were encountered thirty-four times; the number
of days of blizzards at Asuka Station was eighty-two.

2) At Syowa Station, the annual total sunshine duration was 1684.9 hours,
which was the minimum record for the total period of observations.

3) The Antarctic ozone hole was observed for three successive years; the
lowest value of daily total ozone amount was 159 m atm-cm on 30 September,
which was the second lowest value in the historical record.

4) On 23 May, a tower of snow smoke caused by hydraulic jump of katabatic
wind was observed near Syowa Station.
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Table 1. Instruments used in surface meteorological observations.
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Table 3. Weather summary and principal records in February 1991-January 1992

#£-A X = i b)) BE W2 EF LALERLE

19914E | BH A H6H I M THABBOIDTO 7 ) ¥—F (CHK) | PHKEKA) -1.7C 3G

2 A | BEEbhiM, b hHELEEABLHATHEOANRSH» - | FHKEGRE) -0.9C  246(F)
. FARABOESELESTOBETCEROANE AR | QKR (ha)104. 8880 361(%)
B AORDVEREES L. KERSREELVED | EHZER(TE)) 9.1 160(%)
R 1. FEEesf (T 4) 20,680 1 A1(D)

3 | eREBYXRBBORLT, HELATOBLL 2138~15 | BIEKE -24.7C 1461(4&)
AEH~2THRBBE T VY —FEE 1. REUGAY | ENEE(LE) 3.4n/s 162039
MBS E 75 o 24 A RBMHAHCEENRTHRY, SHOBKRP | EHKB(TA) -8.3C HALUK)
MOBEKBE 2L .

4 B R EXABABAMTCERYELR. 4HE LTREELD EyEE|(H) 5.7 162(0)
BEOHMNZ L, FHAZRRORVWHOLRG2ER L OME | HEEER(A) 108, 1B/ 1 62(2)
MOBEARBEIN (B) L1, |- THOEHNEBRIEE | EHRAB(LEA)D-10.8C 246K
% FE - A, DEREENTH - . AEeEm(h4) 36.5850 1 62(H)

5 A ESEAEEEAL 7)¥— FOMRERTES - 7. 198 | EHKEA) -11.2°C  3H6(ED)
LoO0H MK BRI 2B L. 228 E23H NS Fo—Y) | ERE(H)  10.5m/s 241(3)
w2V p v TRESTEEMAR ECRON, 23AF% 0T | EHER(EA) 9.1 RYLE D)
FEACHL MY 2 MoK U BN BRI RLE43. Sn/sO BB ARG L 7. EHRE(TE) -9.3C  2f(H&)
COLEEBMETHERICEASTBHOMEZRLBAL 1. SEXRE(TH)) 13.7Ta/s  2407(3)

86 H| FLAIKKRB®HK 7Y ¥ — FiEIEEbcH, haBIRET | BRKRE 36.9n/s 53R
BOhBIFEREV. TAREXOAMNE L, 24H~250 | RABMA® 46.5n/s 5SH(E)
OAET )Y — FERICBRMEB AR ELS. 5n/s VBB 2 | EHRR(PE) 3.6 4 61()
L. 268 52THRAFCTKBEBE LRI 1. EHER(TH) 9.8 161(%)

7 B | EERFEOEREY, - haREFREFNRIOSOAKTY) | BRKRE 40.08/s 1 6r(#)
F— FOBWEMND -7, B FLHDOAR TV F—FRIEL, | BABURAE 51.0n/s 14608
BARE, RABRREE:STAOBIMAREL. TAR | PHKE(LA)-10.7C 26D
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OBET, b - THREEEENTH - 2.
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K- TRARBEE L. 280D AN SELKOFET | PHKB(LAD-12.6C  346GRA)
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Table 3. (Continued).
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77 20K8 (1.2°C) 2HAIL . SERBHEOVEN
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FCHEEMZBDEELEHR L. BREOERL 2268 | FHRE(TH) 7T.4n/s 1 H0(ER)

BBR7VF—F &t HEE R (T4) 76. 1850 1 62(2)
19924F | AH LSHIBBABAL 2. 8AXSI6HREAME 22 | PHZER(A) 1.5 56(%)
1 A|338XT, BRUMHLI5SHRESTOBATR ® , HEEERE(A) 306.58¢/ 4 47(2D)
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Table 4. Blizzard data in February 1991-January 1992.
BRYEERE %) # TR Bebeshd | B | BOKEE I K R ] L i ﬂﬁ?ﬁg
No. | A HBF 43| A H B 4| B0 2 |#%&| n/s R &H | w/s A &H hPa &H
1 2 52020 2 605 40 9201C | 27.9 NE 5 34.8 NE 5 - -
2 2 21 21 40 2220510 73 |C | 17.1 NE 21 22.0 NE 22 - -
3 3 13 17 40 3151020 x3 05} B | 27.8 NE 13 34.9 NE 13 963.1 14
4 3 25 07 05 32708 10 49 05| B | 25.6 NE 26 30.4 ENE 25 - -
5 419 01 30 418 10 20 0850 C| 24.1 ENE 19 31.1 ENE 18 - -
8 429 1210 43007 10| x16 15| C | 20.9 NE 28 25.1 NE 29 - -
7 5 50305 5 512 40 093 |C| 26.2 ENE 5 31.7ENE 5 962.5 5
8 5 91330 5 923 10 09 40| C | 19.5 ENE 8 23.4 ENE 9 - -
9 511 12 05 512 02 00 1355 C | 24.4 NE 11 28.7 NE 11 - -
10 5 16 20 50 517223 | x1805|C | 23.1 E 17 28.7 E 17 965.6 17
11 5 25 22 40 5 26 10 25 11 45| C | 31.2 ENE 26 37.1 ENE 26 - -
12 5 28 13 05 5 30 00 30 35 25| B | 26.0 ENE 28 30.2 NE 28 - -
13 5 31 08 25 5 31 20 30 1205 C | 27.3 NE 3l 33.5 NE 31 968.7 31
14 6 116 40 6 215 15 223 | B | 27.9 ENE 1 35.2 NE 2 - -
15 8 51520 6 6 11 40 2020 | B | 27.8 ENE 5 35.8 ENE 5 - -
16 6 21 07 50 6 21 15 25 073 |C| 19.4 NE 21 22.7 NE 21 - -
17 6 24 07 10 62520 12| x3556| A| 36.9 NE 24 46.5 NE 24 -
18 6 28 19 10 6 29 02 00 06 50| C | 18.1 NE 28 24.4 NE 28 - -
19 7 10400 7 20610 x21 40| B | 26.4 NE 1 33.5 ENE 1 961.4 1
20 7 61010 7 82110 53 00| A| 40.0 NE 7 51.0 NE 7 968.9 7
21 7 12 18 55 7 14 11 45 4050 A 30.3 NE 13 339.8 NE 13 956.4 13
22 8 50320 8 60850 x2630| B | 23.7 NE 5 28.1 ENE 5 967.6 5
23 8 16 01 10 8 16 13 55 12 45| B | 28.5 ENE 16 35.0 NNE 16 948.3 16
24 8 22 22 40 8 23 23 44 2504 B| 26.5 NE 23 35.2 NE 23 - -
25 9 51055 9 519 32 08 37| C | 16.2 NNE 05 20.3 NNE 5 - -
26 9 71530 9 91355 x3401 | B| 26.0 NE 8 30.2 NE 9 860.3 8
27 9 16 19 38 9 17 01 45 607 C| 20.6 E 16 25.5 E 16 - -
28 91818 10 9 19 22 40 2830 B| 27.8 NE 19 34.6 NE 19 - -
29 10 10720, 10 1 17 40 1020, C | 25.4 NE 1 31.8 NE 1 964.4 1
30 10 12 07 43| 10 12 17 40 957 C | 26.4 NE 12 30.5 NE 12 967.2 12
31 10 22 22 50| 10 23 07 20 83| C | 15.7 NNE 23 20.0 NNE 23 965.4 22
32 10 26 12 40, 10 27 02 10 1330 B | 24.1 ENE 26 28.7 ENE 28 957.3 26
33 10 30 03 50 | 10 30 12 25 08 35| C | 21.6 NE 30 25.5 NE 30 956.0 30
34 12 26 03 50 | 12 27 00 50 2100 B| 26.6 NE 26 34.4 NE 28 -
kB A ¢ B 1 00mKRHE, PHRE25m/ sPL, MxRMH 6HMUL
B : 1000 Y/ 15 V] 12 »
c : 1000 ” 10 ” 6 »

*¥BEFEHLIE 97 0hall T % HIBADHRT.
K REAEBF N T O ITBFR 2B < .

No. 3 it 14HI118§304r ~ 176054

No. 6 wMt 29HI198§5543 ~ 220404

No. 10 rhit 17HO04BF404r ~ 12B%15%3

No. 17 +hifr 25HO08EKF1643 ~ 098¥2243

No. 19 bl 1H118§504 ~ 16852043
No. 22 hif G5H10B%104> ~ 138104}
No. 26 chif B8EI03B%104r ~ 1585344}
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Fig. 1. Annual variation of ten-day mean values in January 1991-January 1992.
Broken lines show normal values of 1961-1990.
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Fig. 1. (Continued).

KJEGE 40.0 m/s, FKBRBIRE S1.0m/s Zacgk L, HOE | fLoicskx B L7,

(4) 5H 23 A, BHEBOILIHEL 2km (2H 2 HBIDETRRIC L 2EHOMERRZ
BRIL7, ok x FEIEHETCELN T THEL L 2RI ZEOEN T2 HHERT
KAl b bkt 3RAZBEETRELLLDEEZ LD, SUKRBIFFREMD
HEAPETFA 2 AT THELLLOZEVEREHEIA —0 77— 9 —D
ARSAD CHE/{ELH |5 L 2HEA2M 2158, SOBRRICKETHRHD 22 B2 5 23
Hizo b TRBESE CHRAI NI Fa—1) v 7 ¥ x > 7 (hydraulic jump) (29 F
WOEEEK 312, A BT 2 EROBRIEHEE X 4 18T, SROBEHR
REFIEH I 5\ CRDR S 7 A AT 1440 LT BB S e, dfRicB I 2&EICD
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B2 1914 5H2BAD N, Fr—1 v 7Y x 72 2FMNIBE (FREEE KA
E7F L7 0 THEIGLIRIBRIE—RIZL 3)
Fig. 2. A tower of snow smoke by hydraulic jump on 23 May 1991. Video movie was

taken by Mr. M. HavasHI and image processing by courtesy of Mr. H M1
NATOYA.

B3 19914510 228, KERETBRUIN A, Fa—) vy 2 Ve 70k 25
Fig. 3. Snow smoke by hydraulic jump at the slope of Antarctica near Syowa Station
on 22 May 1991.
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Fig. 4 Wind chart at Syowa Station on 23 May 1991.
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Table 5. Sensors and instruments for aerological observations.
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NN T LT ZDRE L ZHBAERICH ) FIFTRB L, IRV T2 L2448 30km %
TOSUE, Sk, B, K, MO A —40 °C IS 7 2 5 2 TOMIRHERE O B & 4T
-7z,

VTR DORE L RAICIEAEEME G R OMA-DSSB-2 &I, 1992 4 1 H 22
HIZE 33RO FIZL D £/ 790 2 X MOR22 BINESH) #Hv, ZEL72F— 20D
Al LR - AR R A GE O ER TR I AMOS-2 @SRRI £ ) HEIIZ 17y, B B
(212 DCP E#E & v 72, W% (TEMP ) #FER&M LT 279, SH 10 H 12UT
20 2 nlER Y R LA EICEE L7,

A L 7B 35 & M Rk o) FE 2 2 S 1R T
2.2.2. BLRIEH

BURRZ KO ITRT, 7V~ FICL 2ATRIEPWEEA 720 L, Vo FBIKEE
DEERIZ & BRI 2 MO RSB 72, E£72, Vo FrMBELELODT— 9 i
Lo PR RO MM, SRS L 2 HER S 3 BT, 155 B HREEOREE - BElE
DBRIED T2 1L W d -7, FEROME RS R, FUE OB AR ASIC L 2
BRIOMBIL 28 M TH - 72,

b RER D EBEIRDL & U TUE, 8 32 KB 123 B IAA 72 5 B REE 0 FDD 7
BRI AL L) BICEZAZIEICLHANIRE L 272D T35 & %k
L7z, &7z, DSSB-2 FIELEMR A TERMBE D i THB O EFL L BB 72 ) —
FHRRDOWERA 2 MIFAEL 5 B 1 HHUIRBI & 7 - 7255, 20l A X 2808 b 7 < (T NET
CRE L 7o, MOR22 RS, BRBEEZROBRIBECKERZ A » F O BIERED 72 DRk L
TR 72 LIA, EE I RS L 22,

R6 mREARBAKNR

Table 6. Number of observations and attained height of aerological observations.

‘\\\\\\\\ff‘\ji\ 1991 1992 | & #
H H 2 3 4 5 6 7 8 9 10 11 12 1 (1)
M B B P| 59 64 61 65 62 67 63 61 63 61 67 63 756
SERBAE K| 56 61 60 62 60 61 62 60 62 60 62 62 728
X @M B ®| 0 1 0 0 0 1 o0 o© 2
BexumE R 0 0 0 2 1 0 0 0 5
BB AME K 3 3 1 3 2 6 1 1 1 1 5 1 28
B ¥ hPa|13.7 14.2 15.1 16.1 13.4 14.9 14.7 17.5 16.6 14.6 16.4 16.0 | (15.2)
# | W ke | 29.2 28.4 27.2 25.9 26.6 25.5 25.6 24.9 26.9 28.3 28.4 28.5 | (27.1)
® | &S hPa|10.2 9.7 9.7 11.3 10.1 10.1 8.8 11.7 10.5 10.5 12.4 12.4

B | B& km [31.131.030.128.028.1 27.8 28.8 26.9 29.7 30.9 30.2 30.3
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Fig. 5. Annual variations of upper air temperature (°C) and upper wind components
(m/s). (a) Monthly mean from January 1991 to January 1992, (b) normal

(c) Anomaly from normal
values. (a)-(b)

values in 1968-1990 and (c) anomaly from normal values.
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AT~ 72,

2.2.3. BB

1991 42 HA 5 19924 1 H £ ToE ik, iR, BEoH PRt ERtf7T— 5 £ K7
RT. F72, KOS ICHERHRE L SBBRORERS - AR DOFRLERT.

BAER)IC L 2 RIEOEELIE, MEBICE W THM > 2R s e vy, EH
CBWT, K2 LH&IIHIIT QA~6H) OB EHETE BH~10H) OREAHBIC
MBS B2 T2, HICESOHBIIEMEICET T 5. 191 FHEOHRIIHS
(BRAEEH)) LR L2 LEEE T, 30hPaicBiT 5 10 HOH BHLRIEATH & D b
34 CHIBLTWE, 22 LIFRFEFHEL» LOREKICHLHRNA TS

ERBOEERTICOWTRS &, REFHTE, HRE FMIZEFICH2 > THRD
s, RBETHRE L ANDRETOE, LB TH L. REEREY = v MIHIH9
HemA L2, FPEBRAEO LR L DI85 F 245 1991 (3 10 A @ 30 hPa {3 T
K CEWED B P 60.6 m/s) 2R L72, WEXKLSHEL 1914 10 HIZB T 28K Y =
5 P DR HEEAEULS. 30 hPa O H ¥ 2 4 5 —Jiikld 63.6 m/s TH -7z,

B RO EELKIC & 5 &, BREPHTIE, ZORBIIREARTICHNTL2EICH
25T, 4 HOMFBEBREMETHhT»ICEBIERAR S5 Mhi3dbksr)a & 7% -» Tw
2. 191 43BN I AL 6 10 AT T HAHRB TEB AR, £724H, SH
OB REMEDER B L) b FBICSALE L 72, 50 hPa~20 hPa 6o LR o7 &
3R EFBICBWTHE L V&<, & XHFRIZ 300 hPa fHf iCi RS IR L T 5,

RBEBRBEOZS A B L mR AL HA s 11 HIZMT ToHBEIR X 55
rEREDENERLDOHX 6 THDLH, REEORBIIIAPHLLHEY) 1T I,
F RSB L T A, Bz, 10 A FRIOHIBIZSEE TH -7z, 30 hPa l ORI (3
I0OHSH~I0HDSHMIZ36°CLORBRFEZBR L2, LBRE8HNSH 10 HIZH
GCEBIRICIESS A AR DR L, 10 H FAajd & h)od 30 hPa i fHE Tl 80m/s 28 2 5
vaJE A Acgk L 72,

X712 30 hPa il H P RAX 2 /_Y. I HOHATHRAKIC L 5 L8k Fod.LA%E
ITHIRRE 222 H - T, BAEIIHBADOTE L 2 AICfE L TWwedhs, 10 A2l
O FToFLAY =y FOEICHE L, B EE0SSERANTITRAICTE ) FE
BARATOWTHREASICMEBEL TV I E2RT. I0HDERIIZHNZ LITER LY
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Fig. 6. Variations of upper air temperature (°C) and upper wind speed (m/s) in
August- November [991.
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Q 2,
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B7 30hPa i H PRGN GASUTIER, FEEhid som k, BUL3iEAE)
Fig. 7. Monthly mean weather charts on 30 hPa, made by JMA. Contours are at 50 m intervals;
black circle shows Syowa Station.
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8 PR S EORELIL (1969-1991 %)
Fig. 8 Year-to-year changes of air temperature at standard pressure levels in 1969
-1991.
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Table 8. Number of ozone observations.

\\\\ii\iAwm 1992
H O H 2 38 4 5 8 7 8 91011 12 1 |a&a#
B M B B2 23 20 1 3 10 9 17 24 29 30 30 | 221
o g |EHEEM ) 20 13 16 0 0 0 6 16 15 25 23 26 | 160
KEXE®|M| 5 10 1 0 0 0 0 1 9 4 7 4 a1
"R pxmm| o o 3 1 310 3 0 0 0 0 0 20
R&| va-+l 4 5 6 0 0 0 0 0 5 1 0 2 23
B e v 7| 4 4 0 0 0 0 0 0 4 1 0 2 15

HBRIL 2000 g & vy, NV T LS R (BEHEIT S 3500 ) % Fobk L s L7,
232, BHEHA
(1) 28R#a

EROH KBRS, REARDOZS, SHIZTH, 6 HIZIZ3 HOBRI LA TX 72 -
72H, THIZIOHOBRIA»TE, £8ICHMNOL Y 4BEEOR BEREHBLE2
DIZH BRI G FEDONREIRT,

BRES 7 HRDOMERD 5, ADKEICOWTIEIANMEMEZ S HE 12 I22E L
oL FN92FTLHIREY, HEAY CRELOEEICKT X, 4V WIUERSE
Weio7,

AVCR—NEDB AR L 1N A ETOLF Y L &BF—F 1200 T, 2593 —UF
THMEAL 2L TL Y 2 22D BB EITF
(2) KREZER

KIBANI 2~4 A, 10H, 11 AR 1LBIZF-7, BRIEKOAEHTL 2 — b Kiiz
230, v 7RIS TH B, KEBRMOKRIZZSO LB Tho. BRESE (5%

R FV VL BN
Table 9. Number of ozonesonde observations.

& H 19914F 2H 3 H 4 A 5 A 6 A 7 H
H, HEKE 12 6.4 19 8.1 g 7.0 1 61.0 20 27.1
(hPa) 26 6.0 28 40.1 24 24.1 27 60.4 26 8.0
£ H 19914F 8H 9 A 10 A 11 A 12 H 19924 1A

B, BEAT 21 17.4 3 12.1 6 9.1 7 25.0 3 14.0 1 27.2
(hPa) 25 15.1 10 10.0 15 15.1 12 9.0 10 25.2 8 15.1

15 x} 28 x2 19 10.0 18 8.3 17 7.0
20 13.0 25 %3 ‘ 22 1.0
23 24.1 27 14.0

30 13.0

1! AEERARDO D F— s MBTEF.
2 ERECRIRELOLD F—sNETET.
M ERECRIEBARBROCOLD F— s MBTEF.
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Fig. 9. Annual variations of total ozone amount and air temperature at 30 hPa in
February 1991-January 1992.
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Fig. 10. Year-to-year changes of monthly mean total ozone amount.
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Fig. 11. Year-to-year changes of monthly mean total ozone amount. Solid line shows
September, dashed line shows October and dotted line shows November.



8 32 K iR BRI A S MR 1991 287

RIEMIZBIT 2 RBEL) 34+ 57+ —= } (FORM 02BHR) T2 % H R
AV T =75 — (WODC, #F%) 125 ) MRS (RUEBRIA Y L 8) 213K
-7z,
3) AV TR
%ﬁm#fyfy?%%ﬂé,ﬁ%uﬁwttfﬁzw,ﬁVym~ww%€U8H
LRI L R E L LA BB MM L. 209 B3 EIZRIEH O RE L B
ICARGUREL DT — 9 2B TELL 57, BRMKRE £ 91257 T
TAPVRMD LV T S DRBIKFES B, 19 EIHSLIHETO
T=2IZOWTA 2T Ly 7 2L TTF— 2 KR iT- 1.
233 BUAIRSE
() 28#N
191 F 21025 1992F 1HETOL Y > 28 30hPaHO BN EEALE K 9 1257
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Fig. 12.  Annual variation of ozone partial pressure (solid lines: umb) and upper air temperature
(dashed lines: °C) in February 1991-January 1992.
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Fig. 13. Vertical profiles of ozone g
partial pressure (umb) and upper
air temperature (°C) on 20 July, 3 S L ! 1
September, 30 September and 19 -80 -70 -60 -50 -40 _go 50 100 150 200 230
November 1991. TEMPERATURE (* C) 03 PART.PRESS. ( « mb)

Monthly mean of October 1991 30 September 1991

(14 TOMS (2 & B2 EERDF V> 2B GARITA V> BT E(RK)
Fig. 14. Maps of total ozone amount in the Southern Hemisphere by TOMS (Total
Ozone Mapping Spectrometer, Nimbus 7), Made by JMA.
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Table 10. lItems and instruments used in surface radiation observations.
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Fig. 15. System for measurement of surface radiation observations.
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Fig. 16. Annual variation of daily total of global solar radiation in March 1991~
January 1992.
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Fig. 17. Annual variation of daily total of direct solar radiation in April 1991~
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Table 12.  Number of ozonesonde observations on SHIRASE.
NO. BB ) HE B E B ERE  dibEh XL
1 1990.11.17 2347 13°50°N 130" 32’E 4.9hPa  36. 1km AKRGH A”Y
2 1990.11.19 2334 3'51'N 123 41'E 11.2hPa  30.3km  SABKWZ thig
3 1990.11.20 2303 0°02’S 119" 25°E 4.9hPa 36.0km  IIREAZ 0
4 1990.11.21 2329 5°36°S 117 03’E 8.3hPa 32.4km  SEREHZ W
5 1990.11.23 0331 11"44’S 115 01’E 14.1hPa 28.8km BHFEH of
6 1990.11.23 2333 16722'S 114 04’E 7.9hPa  32.8km  HWIRWAZ By
7 1990.11.24 2325  21°46°S 112°52°F 6.7hPa 34.0km  SIREAZ W
8 1990.11.25 2332  27°01'S 112 38’E 7.0hPa 33.7km  HIKWZ BY
9 1990.11.26 2306  31°51’'S 119" 19’E 5.6hPa 35.3km HIREHZ BY
I —2v b VA
10 1990.12. 4 0036  34°21'S 111 12°F 10.7hPa 30.7km  QKRWZ BV
11 1990.12. 5 01483  39°02'S 109 59'F 5.0hPa 36.2km  HFRKWZ BY
12 1990.12. 6 0129  43°46’S 109 58’E 10.9hPa 30.8km SR WZ BY
13 1990.12. 7 0130 48 46’S 109 59°F 7.8hPa 33.2km HERKWZ WY
14 1990.12. 8 0144  53°37°S 110" 01'E 8.9hPa 32.4km  QAFREAZ thEY
15 1990.12.10 0734 59°20°’S 92'50’F 8.9hPa 32.5knm [KBZ B’y
v
o
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Fig. 29. Route map from Tokyo to Syowa Station in 1990. Dots show ozonesonde
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observation points.
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Fig. 30. The latitudinal variation of total ozone amount from the equatorial region
to the Antarctic region. Obseved from on 20 November to 17 December 1990.
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Fig. 31. Latitude-height cross section of ozone partial pressure (solid lines: umb) and
upper air temperature (dotted lines: °C). Bold dashed lines show the
tropopause.
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Fig. 32. Annual variations of temperature and wind speed at S-16 and Syowa
Station in February 1991-January 1992.
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Fig. 33. Variations of temperature and wind speed at S-16 and Syowa Station for hydraulic
jump (a) and A-class blizzard (b, c, d).
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£ 14 KON (b3 B, 19914 1 H-11 1)
Table 14. Weather summary in January-November 1991.
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Fig. 35. Annual variation of ten-day mean values in January - November 199].
Broken lines show normal values in February 1987-November 1991.
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Fig. 36. Number of days of blizzard in January- November 1991.
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®15 {EEQAEEBBEE (BT BRBE, 1991 4 10 H)
Table 15. Aerological data at standard pressure levels in October 1991, by Omegasonde at
Asuka Station.

19914F | REHE
lﬂé 9H 108 1689 17H 18H 19H 20H 21 228 238
by | (hPa)
SFC 875.1 873.5 860.9 862.2 858.0 862.2 862.6 854.2 850.3 857.8
850 1147 1129 1025 1035 999 1035 1039 967 933 998
700 2570 2555 2447 2443 2401 2455 2488 2388 2334 2405
500 4947 4965 4827 4794 4746 4834 4872 4785 4698 4769
W B | 300 8279 8169 8118 8077 8150 8048 8089
(m) 200 10799 10649 10611 10588 108634 10563 10579
100 14803 14769
70 16944 16903
50
SFC -19.6 -24.9 -20.5 -22.0 -22.9 -22.4 -21.8 -21.7 -22.1 -19.7
850 -19.8 -22.3 -20.7 -20.9 -23.7 -23.0 -22.0 -22.7 -22.2 -20.0
700 -25.83 -21.9 -25.2 -29.8 -28.9 -26.3 -21.8 -24.9 -29.3 -29.1
500 -39.7 -36.4 -38.9 -40.0 -41.9 -37.0 -37.7 -85.5 -40.1 -39.8
% & | 300 -58.4 -60.1 -59.1 -58.7 -60.2 -58.3 -62.4
C) 200 -63.3 -66.6 -65.9 -64.4 -64.9 -63.9 -62.2
100 -69.0 -69.9
70 -65.9 -67.8
50
SFC 2.6 6.0 3.1 6.9 4.8 3.8 2.9 8.0 2.1 3.2
850 5.1 - 3.7 8.9 7.0 5.7 5.1 10.9 2.1 5.8
700 4.2 - 6.2 - 7.7 7.5 3.8 8.2 6.4 5.8
500 - - 10.0 - 15.7 16.9 15.1 20.0 8.4 15.7
% i@ | 300 - 13.9 - - - 18.8 18.0
n/s) | 200 - - - - - 14.2 -
100 - -
70 - -
50

1991 BEm
10% 24 H 25 H 26H 27TH 28 H 29H ¥y
IH H | (hPa)
SFC 865.2 864.5 853.9 859.1 864.6 854.1 861.1
850 1061 1055 964 1010 1057 968 1026
700 2461 2470 2408 2449 2486 2408 2447
500 4824 4850 4814 4835 4864 4793 4828
" ? 300 8165 8184 8183 8158 8195 8095 8168
(m 200 10637 10658 10858 10619 10640 10557 10630
100 14824 14807 14781 14784 14806
70 16969 16918 16934
50 19088 19020
SFC -20.7 -18.5 -17.1 -18.0 -16.8 -14.7 -20.1
850 -23.8 -20.7 -17.1 -18.9 ~-17.8 -15.1 -20.5
700 -29.4 -26.2 -20.9 -23.5 -28.8 -23.7 -25.8
500 -38.7 -38.5 -37.8 -39.0 -37.7 -37.9 -38.5
% F 300 -60.4 -61.8 -58.8 -61.8 -61.8 -64.4 -80.5
‘C 200 -66.4 -66.1 -69.2 -66.6 -68.6 -67.4 -65.8
100 -67.2 -67.2 -87.1 -69.4 -68.3
70 -63.0 -67.0 -65.9
50 -52.7 -52.7
SFC 3.3 14.5 16.1 14.6 14.2 14.8 7.6
850 5.6 19.7 22.7 15.7 15.8 15.4 9.9
700 5.3 10.1 4.4 4.7 20.5 14.1 7.8
500 9.7 9.0 2.1 7.8 - - 11.8
% % 300 14.0 - 15.0 - - 1.9 12.4
n/s %gg - - - - - - 14.2
70 - - -
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Fig. 39. Annual variations of 5 years average of ten-day mean values, Solid lines
show values at Asuka Station in February 1987-November 1991, dotted lines
at Syowa Station in 19871991 and broken lines show monthly mean values
at Mizuho Station in 1977-1984.

HARS D BSFIZEHE (1987 4 1 A-1991 4 12 1) O PRI —108°C L NHIIT5°CTH -
7 QM OEEEIC L B AEMEIL082°C/100m T, I OfEIZIEHEM & AT I3 A
(1977 4F- 1984 £ P 4R —32.5°C) WO REME 0.98°C/100m & N/ v, AiED
4IRS X AL L T U 2, Bs AR & B RIR o MR & T B A DT
R L ) L AIRITL T B,

(2) BRI o0 SEREGE 12 &3 BLRIHLE A 12.6 m/s T, BEAIEMO ZNIZ 6.5m/s TH
otr BEIIRAE L HT OB SR L) LR 2 MEEE T o> T
2. REOFELIZBAES L B BT 2, B IZRREHERICMEL TW NI
L, HTHBARSIY S SAFIMEL TSI L 2TRRT 5,

() HT BB IIALE LS EDBAZ VA, EMEERL TIRAELL ) VE
Bhbred, PHRERMSHBI-NIIA~3ALSA~THOMBTH -7,

wm
W2 KBHBROSREEBRNERTT212H7220, B EOBRMRE-BE & v
W BISHIE S 32 KEBRIBKE, [ESTRMETRATIL AR, SEAREBAE R &



%32 Kb SR I B S SRR 1991 321

BATZIR GRARUTH YV BRMTER), RIFR—K AV BRES), FaEiK,
FELRK, AGUTICHREB R F EARRIM CRARTFHE RS, oifgmea
FHEERREEAR CREBARGENE B8R RUM BRI AL K& o7
WOABERUT [Lod] REBOH 2 IEHH LT+, 252, BREF MY 2EE
RO LB E % £ 2 W8T AR, SHAB L EIKE 3 U dREE
RiHo7:0TEHBHLHL FIFET.
COWMEEZLEDBIZHZ, IB4EDH L T+ b XA =512t 2 ARRBEDF— 4
IR RAHIR E R RSB L Tn i n, BRICE2EEN B 2B L 2 ErF
T =7 2 HERBRFRBOE RIS 22705, BRI oW T3 E SRS AR s —
REBERATRAEBRICIRI L Twiertnre, 72, fTrEBBllEEsELS
R, FEPCARE EBREME RICTIRMEE W20 nw e, SIEERHOTEE
LET.

X m

Bl ERAE (1979) @ MRREZAIA I CHURI S W72 B RN 2258, K4, 26, 688-692.

Aoki, T, (1989): Meteorological data at Asuka Station, Antarctica in 1988. JARE Data Rep., 150
(Meteorology 23), 110p.

IwasAki, A. and YAMANoucHI, T. (1992): Meteorological data at Asuka Station, Antarctica in 1990.
JARE Data Rep., 179 (Meteorology 29), 110p.

JAPAN METEOROLOGICAL AGENCY (1993): Meteorological data at Syowa Station and Asuka Camp
in 1991. Antarct. Meteorol. Data, 32, 376p

MESHIDA, S., AZUMA, N., YUKIMATSU, A. and YAMANoucH!, T. (1991): Meteorological data at Asuka
Station, Antarctica in 1989. JARE Data Rep., 164 (Meteorology 25), 110p.

EALIR (1990) 1 BRI TORA HEARBREE OB, MR, 57, 253-269.

SFRUFCRED (1973)1 2. %, Mk, BIEShR, F, MR, 48p.

K[l #(1990) 1 BifRIZ B 2 RIKEMGTROFBE M 2OV T, RRAFRALTRBE,
1990.

SHIOBARA, M., TANAKA, M., NAKAJIMA, T. and Ocawa, H. (1987): Spectral measurements of direct
solar radiation and the sky brightness distribution at Syowa Station, Antarctica. Atmospheric
Radiation Progress and Prospects, Proc. of the Beijing, China, August 26-30, 1986, Science
Press, Beijing, China, 1987, 629-637

SUKEGAWA, Y. and YAMANOUCHI, T. (1993): Meteorological data at Asuka Station, Antarctica in
1991. JARE Data Rep., 190 (Meteorology 30), 101p.

BRATEZ - g P RARIES: - BORIER « SCHME] (1993) 0 55 31 KR BB S % i
#1990 BIfREHR}, 37, 128-168

YAaMANoucHI, T., SHIBUYA, K. and Sakal, R. (1988): Meteorological data at Asuka Camp, Antar-
ctica in 1987. JARE Data Rep., 140 (Meteorology 21), 104p.

WA 2% - @ ERIARE (1989) 1 58 28 KRk BBIBR I & 2 MR SIREENFFZ (ACR) BRI,
iR Ek, 33, 53-72.

(1994 49 H 4 H-Z1F 5 1994 49 H 19 H &KiTAS 2 7)



