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REPORT OF UPPER AIR OBSERVATIONS OF THE 7TH
JAPANESE ANTARCTIC RESEARCH EXPEDITION, 1966-1967

Kyoichi ISHIDA*, Zenbei SEINO* and Masayoshi SHIMIZU*

Abstract

Syowa Station was officially opened on
February lst, 1966 and routine upper obser-
vations by the use of newly-developed rawin-
sonde (Type RS II-64) were started on
February 11th. By January 3lst, 1967, 360
sondes in total were released at 1200 GMT,
including 3 additional observations at 0000
GMT during the period of stratospheric
warming in October 1966..

Meteorological elements measured with
the sonde attached to 600 gr Latex balloon
were: Temperature with bead-type thermistor
(0.5-1.0 mm in diameter, 1.0-1.5 mm long),
humidity with carbon-type hygrometer (thick-
ness 1 mm, size 16 x60 mm), and pressure
with  bellow-type barometer (60 mm in di-
ameter). Signals were received by a D55B
Automatic Direction Finder with parametric
amplifier, and were printed automatically.

Monthly average values of temperature,
height, and humidity were computed. Increase
in humidity was observed in late summer
and the decrease was noticed in late spring,
which indicated the change of air mass over

Syowa Station. Analysis of mean monthly

1. &%

temperatures at 500 mb-level showed that
there were pronounced year-to-year variations
in all seasons except winter. Mean monthly
temperatures at 50 mb-level indicated large
year-to-year variations in September, October,
and November. In the troposphere and the
stratosphere, the southerly wind component
prevailed in April-May (autumn) and Sep-
tember-October (spring), and the easterly
wind component which was predominant in
summer disappeared in the stratosphere dur-
ing winter.

Stratospheric warming started on October
20th from the coast of east Antarctica. Ac-
companying the movement of the warming
centre to the east, the warmed area expand-
ed all over the continent. Circum-polar
vortex disappeared on about November 20th
and summer type circulation was established.
At Syowa Station, changes in wind direction
and speed were not observed immediately
after the stratospheric warming; however,
within a month the wind speed decreased
gradually and the direction changed from

westerly to easterly.
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* S%fF. Japan Meteorological Agency.
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Fig. 1. Rawinsonde stations on Antarctica.
Table 1. Frequency of upper air observations at Syowa Station (Feb. 1966~ jan. 1967).
T &W%ngim oK% | # 7 OB b I
{4 HE 7 ! i 12 17 14 i ooE %
| - T
1966 Feb. 21 1 1 2 2
Mar. 33 | 0 2 0
Apr. 30 | 1 1 0
May 30 1 0 0
Jun. 28 3 1 0
Jul. 29 | 2 0 0
Aug. 30 5 1 0 0
Sep. 31 1 2 0
Oct. li 34 2 1 ‘[ 3
Nov. 32 0 2 | 0
Dec. 32 0 1 0
1967  Jan. 30 | 1 0 ‘ 0
= — e
Total i 360 ! 12 L 5
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BHEUCFEREINCHEGMD I-ALF U214 700D T, ZIERNEHIT 210, 27 2
MY oy s BIESBAINLTH 5. REESRE, AEREHEESESRNE L, BRCRT 55
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(Fig. 2) 2fFH L. B, SREr— 3 2z2—, BECH»—Kv, [ECEEY AL
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B &R 0.7mmX1.2mm Do — FEl4— 3 2% —~T, 20°C~—80 °C DZ{LIT*f L,

Fig. 2. RS II-6¢ Type Rawinsonde.
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DEZR L, 70kQ~3MQ OEGIE LT T 5.
SUE : EE 60mm 0eESE A ER, VoA LT IS0y oA EAET
5.

2-2. KX, BhH, R

SEIE, VVFORENSVRRINIDOTO00gr 77 » 27 2 (HNTIX800gr) % {#/H
Lic. Z0H (5 AKRL D 9 AR ET) 1k, MG BMCE S 2 L X h BlHSE
DIE TR E. FETT ve=TNBAGHET ABEEB ) wX b, KR, EFEORGH
ARBGEOFFHERA L. COEBIL, SENL LD THACLOTH 528, BIENEHHTH
D, (ZIFRIFCEE L. ERHEERSE0LE) THA.

MEB  Okw, #»AJEAE 1 5 mi/h, FREFRE © FEA 559 2 BERIT 950°C, & AT

0.1~0.01kg/cm?, # ARi4 : KFET5%, 2225 %, IMCKIHE.

RTEY) % Ol e\ & E DIFEINE, 2500 gr ¢, Z D7D ET HFIEMERNL, S LE 357
Thab. Vi EREEIZI0m/s ThHo7o. W7 vE=THv~1%K (50kg A D) 7
HFI33EIFE SR, 12A2600ICEEBAREE LT, To%E 1 » AR, EEFo s
ST AN FIA MVRERALIED, NV asARGHLEY LTREG L.

Bk, ORI & Ek, BUREE 0Tl 10m/s kx5 & HEREN X D& T %
AL TEERE Lic. LaL, 20m/s Dl Eic/e s & KERAEEA X 0 T4 3 < M i
LD, ZEEEL, BYFFCEMIN 7 ARARE b0 TREE Ik L.

3. 8 W & B

3-1. % e

FHIRESTERC BT 5 AFHfEL Table 2 0Lk hThD. FHEILTE S BROLGE
oW T, &5 wig (1961) @ & iz MEEGFBRMNI N lcoTEOBIMZ L &0 &
TTIZREIN TV Y. BMHCEITHEBIEOFHERE L TOLFCBEATMAR 5
&, BB ABROMCEREOFE L FFC BT HRIBOET, BEEHLTIC
T AHMERBOLFELE L, WEFTOBAEFRLTH A2, IHITWLLDRDFEFEITDONT
DRT 5. BEOBANE DL EHTS00 mb & 50 mb >\ T, AFHREOE LY FEH
L7z (Fig. 3). 07 T50mbEonl5946 H, 127, 19604E445, 196145 1 AD Rk
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Fig. 3. Annual variations of 500mb and 50mb temperatures at Syowa Station.

MR T5., RicX b &, 500mb f2ALZET, 8 Itk 28 X 28T 7 <,
TE LIREEE R TS, o AREIAEENKREL o T 5. FHIOKTS, &L IHF,
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1000mb | 850mb | 700mb | 500mb | 400mb | 300mb | 200mb | 150mb | 100mb | 70mb | 50mb | 30mb | 20mb Trop
Feb. _o1| 1245 | 2717 | 5160 | 6702 | 8623 | 11322 | 13261 | 16002 | 18420 | 20710 - — 8266
Mar ~70 | 1193 | 2660 | 5098 | 6648 | 8562 | 11257 | 13187 | 15904 | 18204 | 20544 | 24001 | 26861 8359
Apr. 102 | 1142 | 2594 | 5005 | 6526 | 8404 | 11014 ' 12887 | 15515 | 17811 | 19981 | 23200 — 8706
May ~56 | 1182 | 2629 | 5033 6550 | 8418 | 10989 | 12820 | 15388 | 17637 | 19698 | 22884 — 8833
~ | Jun. —83 | 1127 | 2545, 4900 | 6383 | 8207 | 10695 | 12453 | 14890 | 16989 | 19019 | 21981 — 8946
% Jul. 49| 1155 | 2577 | 4947 | 6441 | 8273 | 10718 | 12411 | 14777 | 16816 | 18824 — — 10188
T Aug. 167 | 1030 | 2438 4790 | 6272 | 8057 | 10515 | 12187 | 14511 | 16526 | 18434 | 21396 — 10493
Z | Sep. _137 | 1091 | 2529 4917 | 6419 | 8258 | 10699 | 12393 | 14750 | 16812 | 18754 @ 21625 | 14011 10633
& | Oct 161 | 1065 | 2499 | 4884 | 6388 | 8237 | 10711 | 12443 | 14902 | 17096 & 19205 | 22661 — 9736
Nov —102 | 1162 | 2625 | 5057 | 6582 | 8372 | 11023 | 12847 | 15581 | 17876 | 20135 | 23818 | 26423 9461
Dec _93 | 1192 | 2674 { 5139 | 6701 | 8620 | 11267 | 13195 | 15948 | 18398 | 20748 | 24332 | 27238 9280
Jan. | =52 1241 2734 | s210 6779|8708 1’ 11377 | 12969 | 16068 | 18510 | 20828 | 24373 | 27234 9156
mean l —91 | 1152 l 2602 | 5012 | 6553 | 8395 | 10966 | 12754 | 15333 | 17500 | 19740 | 23027 | 26353 9338
Feb. — 12| —18.6 ‘ 321 —40.7 | —47.5  _a3.4] _42.8| 419 —41.5] _41.5 — — 504
Mar — | —11.8| —19.8 —32.0 —41.3 —48.5 ’ ~44.0 ! _44.3 | _44.7 | _44.6 | —44.5| _41.8 | —36.7| —51.0
Apr. | —14.4] _21.8( _35.9| 44.8| _55.0, —50.7| —50.9  —~53.2 | —55.8 | —56.8 | —54.7 — | —57.2
May — | —15.4) —22.3 —36.3 —46.0| —55.7 | —56.1 —55.8 —58.2 —60.7 —62.4 | —67.2 | —60.3
S | Jun 211|268 | —41.6| —51.2| ~61.3| —64.1| —65.9| —70.1 | _74.0 —74.6 | ~76.6 — | —64.2
0 L — | —21.8| —25.4 | —39.9 —49.7 | —61.3 —71.5| -73.2| ~76.9 | —79.9 | —79.6 — — | —72.2
3| Aug | _23.5| _28.4| —41.6 | —51.4| —63.1  —73.4 | —75.8 —78.9| 80.9 _80.8| —78.8 — . —74.3
§ Sep. — | —17.5| —23.8 | —38.4 | —48.6 —61.2 | —72.5| —74.1 | —75.6 | —76.2 | —75.9 | —76.7  —71.2| —73.1
£ Oct — | —18.3| —24.4 | ~38.3| —47.9 | —59.6 | —67.5| —67.1 | —64.6| 61.4 -56.9| 437, | —67.3
= | Nov — | —12.4 | —19.8| -33.4 | —43.7| —55.6 | —58.4 —54.4| —47.6| —41.7 | ~38.7| —30.1 215  —60.6
Dec — | 84| -16.6 | -29.4 —39.2 | —51.1 | —46.2 | —42.9  —39.8 _37.3 | —35.1| —31.9 | —29.6 | —36.0
Jan | 65| —15.1| —28.41 —37.8 _—49.7 ‘ _44.2 | —42.3 | —40.8 | —38.3 | _37.1| —35.0 —31.4  —52.9
mean — | —152 ~21.9| ~35.6 | —45.2 —55.8  —57.6| —57.5 | —57.7 f ~57.7| —57.0 | —53.6 | —38.1  —61.6
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Table 2(b). Number of temperature readings at standard pressure levels (Feb. 1966~ Jan. 1967).
1000mb | 850mb | 700mb ' 500mb ' 400mb | 300mb | 200mb | 150mb | 100mb 70mb 50mb 30mb 20mb

1966 Feb. 4 17 17 17 17 17 17 17 17 17 13 — —

Mar. 0 31 31 31 31 31 31 30 30 29 23 10 2

Apr: 0 29 29 29 29 29 29 28 27 22 14 3 —

May 5 30 30 30 30 30 30 30 30 24 12 3 —

Jun 1 27 27 27 27 27 27 27 26 24 17 6 —

Jul. 4 29 29 29 29 29 29 29 28 27 9 — —

Aug. 0 30 30 30 30 30 30 30 30 26 15 3 —

Sep. 3 29 29 29 29 29 29 28 28 27 24 9 I

Oct. 0 29 29 29 29 29 29 29 29 29 24 6 —

Nov. 1 30 30 30 30 30 30 30 29 27 24 13 2

Dec. 0 31 31 31 31 31 31 31 31 30 25 10 4

1967 Jan. 2 30 30 30 30 30 30 30 28 27 25 18 5

Monthly mean humidities (U), dewpoint-temperatures (Td), and numbers of humidity readings (n) at standard pressure levels.
Surface 850mb 700mb 500mb 400mb

U(%) | Td(°C) n U(%) | Td(°C) n U(%) |Td(°C) n U(%) | Td(°C) n U(%) |Td(°C) n
1966 Feb.™ 66 | —9.2 I7 5T —22.2 16 421 —34.3 16 38| —46.2 16 47 | —47.6 6
Mar. 64 | —10.7 31 64 | —18.6 31 69 | —24.8 31 63 | —36.8 31 57 | —43.5 11
Apr. 79| —13.9 29 73 | —18.5 29 70 | —26.3 29 60 | —40.3 25 46 | —46.0 4
May 67 | —17.9 30 62 | —22.2 30 60 | —29.2 30 50 | —42.5 22 38 | -49.4 5
Jun. 66 | —23.6 27 74 | —24.6 27 75| —30.0 27 66 | —42.4 6 — — —
Jul. 57 | —27.0 29 55 | —28.7 29 46 | —34.9 29 45 | —46.2 17 — — —
Aug. 72 | —=27.9 30 68 | —27.9 30 70 | —32.1 30 63 | —42.8 12 — — —
Sep. 73 | —19.4 29 59 | —24.1 29 56 | —31.9 29 51 | —45.3 20 28 | —53.4 2
Oct. 71 | —18.1 29 58 | —25.2 29 57 | —31.4 29 47 | —44.9 18 36 | —48.0 1
Nov. 7% | —8.1 30 64 | —18.6 30 64 | —25.8 30 56 | —39.9 30 52 | —46.3 6
Dec. 70 | —4.1 31 57 | —15.9 31 56 | —24.0 31 48 | —38.1 31 36 | —48.0 16
1967 Jan. 73| —2.5 30 56 | —14.1 30 54 | —22.8 30 47 | —37.9 30 40 | —45.7 22
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Fig. 5. Annual variations of monthly mean wind components at Syowa Station.
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Volo. BURENAASTCEWS 2 B, —ErRICE X, BRI E 2 L =1 L DORNCER
)y FOE S hicZ Lzl b, FABREBORERRYRL T 5. COFLENOCE~NDB
Tzt a8y, i boSEZE oW T L B ELh T 5(Fig. 9). $7cbHH13H,
I8 D &\ AITELL T e b oA, 11 A08 1278 - TR RHERC e b, Al



2 B ki - R - K ER (FIREERY

HAohiel{leoT b, ZOLEER, bLiEEBEWTILERCHIIBT L& T
HY, SEOMBIBITLE~DOBTIZIDLETHDLEZELTRL .

mb

1010 ~

I \

x {1
» 990] « A % /\f MkN\VW\ 7
; ‘ /\ j \f\ \/\ Y \:& N/’\v‘/‘ \//J \h\/\ Z\/
 gq0f »\ﬁj ‘\NW} V U
'A\
i 28 3 0 630 0 20 20 0 25
Sept Cct Nov Dec

Fig. 9. Variations of surface pressure at Syowa (Sept.~Dec. 1966).
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