FUREBRBRBENRK L TR E 1976

EEEA* - AR - EEHE - EEE

Meteorological Observations at Syowa Station in 1976 by the
17th Japanese Antarctic Research Expedition

Kikuji YosHipA*, Jikki HokAaMA*, Kunio ENosHIMA* and Yoshio KATo*

Abstract: Meteorological observations at Syowa Station for the 17th expedition
were made from February 1, 1976 to January 31, 1977.

General and characteristic features in the meteorological observations are
summarized as follows:

1) Surface observation: 3-hourly observations were made throughout the
whole year and all observations were transmitted by telegram to the Common-
wealth Bureau of Meteorology in Melbourne via Mawson Station four times a
day.

2) Upper air observation: Twice daily (00 Z and 12 Z) Rawinsonde obser-
vations were made throughout the year. All observations were transmitted in
the same way as the surface observations. Various types of figures and tables
are shown in this report relating to annual variation of mean heights and
temperatures, monthly average upper air temperatures, monthly average upper
wind profile, wind component, velocity and so on at Syowa Station in 1976.

3) Ozone observation: Total ozone observations were made by using Dobson
ozone spectrophotometer throughout the year except from April to August.

4) Significant feature of the weather for that year is that, every monthly
average temperature of the year was below the normal value of the respective
monthly average, except December. A minimum temperature —42.5°C recorded
on September 1 was the second lowest temperature since the observation had
begun in Syowa Station. In other words, fine weather causing the lower temper-
ature has dominated the climate for most part of all the year.

5) It is difficult to make a weather forecast in Antarctica due to not only
scanty observations but also changeable weather. We made a special effort to
forecast for blizzards, for the safety of the life of our parties and for the benefit
of our operations using the satellite pictures and FAX weather charts which
were broadcasted by Molodezhnaya Station of the Soviet Union.

6) D-55B type Automatic Direction Finder was renewed on January 26,
1976 and worked favorably.

* &, Japan Meteorological Agency, 3-4, Otemachi 1-chome, Chiyoda-ku, Tokyo 100.
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Table 1. Elements and instruments of surface observation.
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Table 2. Monthly summaries of surface observation in 1976.

1917%55 28 | 38 | 48 | sa | ea | 7a | 8| 98 |08 [ 11g | 29

FHSUE ($F) (mb) 993.5 | 987.1| 985.0| 979.5| 980.8 | 992.8 | 986.4 | 984.7 | 979.8 | 981.5| 994.6 | 003.0
F o K | (C) —1.5| —3.9| —6.5| —11.5| —15.1 | —19.6 | —21.4 | —23.2 | —21.0 | —15.1 | —6.7 | —0.0
BRESEOHE (°C) +6.6| +2.6| —1.4| —1.7| —4.0| —9.0| —6.2| —8.7| —8.5| —59| +4.4| +8.7
R & A 15 15 6 12| 28,29 11 5 23 28 26 30 25
% 5 S| 0 18 (°0) —9.4| —10.3 | —17.7 | —26.3 | —31.7 | —35.0 | —37.8 | —41.4 | —42.5 | —=31.9 | —17.2 | —6.7
R & A 31 18 27 20 8 5 11 31 1 6 11 8
T 8 E (%) 69 68 70 2| XX 63 57 59 62 55 68 66
oy 2 4.2 7.0 8.3 7.2 6.9 5.1 3.7 5.4 6.2 4.9 6.4 4.2
¥ 15 | & (m/s) 3.0 6.2 9.3 9.1 9.0 5.1 5.9 3.8 6.5 3.6 5.8 3.4
1051 F (m/s) 19.9] 28.1) 27.9| 32.4] 31.2| 24.8| 29.6| 31.6| 33.8| 27.1| 22.4| 252

% A R ENE NE| ENE| ENE| ENE| NNE| ENE NE NE | ENE NE NE
N A & A 13 5 22 12 21 29 14 23 8 13 4 10
2L, 3 B (m/s) 27.1| 38.6| 36.5| 39.1| 39.1| 31.2| 36.5| 38.1| 43.8| 34.2| 28.1| 316
H A R ENE NE| ENE| ENE| ENE| NNE| ENE| NNE NE | ENE| ENE NE
A & A 13 5 22 2| 21 25 14 23 8 13 4 10

H ™ 0§ [ (b 469.4 | 210.1| 91.9| 74.6| 22.0 — | 18.2] 77.2| 156.2| 313.1 | 340.4| 525.1
H ™ £ (%) 66 42 23 29| 19.4 — 38 36 46| 65 54 71
K¥EE B 48 (cal/cm?) 21653 | 12027 | 5840 | 1907 209 0 40 | 1423 | 5353 | 12852 | 18637 | 24390
- © 10.0~14.9 m/s 6 8 9 6 10 6 11 8 6 10 15 8
& 15.0~28.9 m/s 3 8 14 15 12 9 8 3 6 3 8 4
A 29.0 m/s DL E 0 0 0 2 2 0 1 2 4 0 0 0
4 H 9 16 23 23 24 15 20 13 16 13 23 12
* g (28<2.5) 11 4 1 3 5 9 14 9 9 10 8 11
= 5 (EBE2T.5) 9 17 24 18 7 10 7 11 16 12 19 8
A = 5 12 14 16 15 16 3 9 17 7 11 5
¥ % 6 3 0 0 0 0 0 1! 1] 1 1 4
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Fig. 1. Annual variation of ten days mean values in 1976 (surface). Solid

line: Observed values (1976). Broken line: Averaged values (1957-
1975).
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Table 3. Number of time and arrived heights of upper air observation.

F#g(km) | Fig(mb) | FE (km) | FE (mb)

19762 | st | 7 0 1 25.7 249 | 305 | 12
3| =3 10 0 2 2.1 20.5 | 27.7 15
4| %2 8 0 1 23.8 27.7 | 29.8 11

5 3 9 1 0 21.4 40.1 26.6 14
6| 55 0 s 22.1 32.2 | 311 6
7 | s8 4 0 0 20.4 38.8 | 244 |- 18

g | s 7 0 2 20.5 37.5 25.6 4
9| 6 0 1 22.3 20.1 | 28.7 10
0 | 57 5 0 1 24.0 23.4 | 273 | 13

n | s 4 | 0 4 25.4 | 23.8 | 27.4 | 15
12 S8 4 0 0 25.9 250 | 29.6 | 14-
1977.1 | 60 5 0 3 | 25 25.9 | 28.4 17

" 663 74 | 1 20 | ¥523.4 | 7y 29.8
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Table 4. Monthly summaries of upper air observation in 1976,

mb| PJ%F | 3p 48 SA 6A 78 8 A og | w08 | ug | g |

850 1170 1149 1089 1082 1158 1103 1089 1050 1078 | 1212 1311 1249
700 2641 2610 2539 2514 | 2596 2509 2502 2456 2503 2668 2803 2739

£ | 500 5070 5021 4928 4872 4977 4858 4859 4812 4857 5085 5277 5195
o | 300 8483 8398 8278 8172 8310 8142 8156 8108 8134 8472 8746 8638
=~ 1200| 11160 11020 10886 10695 10782 10578 10568 10548 10571 10996 11370 11309
B 1150 13089 12913 12749 12491 12516 12274 12231 12239 12271 12807 13276 13243
§E | 100| 15816 15580 15353 14985 14925 14620 14540 14593 14663 15414 15985 15975
| 50| 20489 20118 19731 19144 18944 18521 18424 18580 18776 20023 20692 20688
30| 23957 | (23433) | 22965 | (22060) | (21891) | (21389) | (21264) | (21546) |. 21865 23553 24215 24189

80| —10.5 | —12.1 | —14.6 | —17.8 | —18.2 | —22.9 | —23.3 | —24.2 | —19.1 | —13.0 —6.5 —5.8

- |700f —19.0 | —19.8 | —22.3 | —25.4 | —23.6 | —28.2 | —26.7 | —27.5 | —26.2 | —20.8 | —14.9 | —16.1
1500 —33.6 | —36.0 | —38.8 | —42.2 | —39.1 | —42.2 | —41.2 | —41.5 | —42.5 | =351 | —29.6 | —31.2
& 1300 —53.3 | —56.9 | —56.6 | —60.7 | —60.6 | —63.3 | —63.7 | —62.7 | —63.6 | —57.3 | —51.5 | —51.8
pg (200 —44.2 | —48.6 | —S1.2 | —59.1 | —66.9 | —70.9 | —74.3 | —71.0 | —70.6 | —60.0 | —48.8 | —44.4
150| —43.9 | —46.7 | —52.5 | —61.1 | —68.2 | —73.0 | —76.8 | —73.6 | —70.7 | —56.4 | —45.5 | —43.1

X |100| —43.0 | —48.7 | —55.0 | —65.0 | —72.6 | —77.7 | —80.2 | —75.6 | —71.2 | —S50.7 | —43.7 | —42.4
50| —42.2 | —50.0 | —59.4 | —71.9 | —78.3 | —83.5 | —83.3 | —76.4 | —68.5 | —41.1 | —39.2 | —39.5

30| —41.0 | (—=50.7) | —60.8 | (=75.5) | (—79.9) | (—82.3) | (—82.7) | (—=72.0) | —62.1 | —35.5 | —35.7 | —36.4

850 6.6 8.7 7.8 11.8 9.0 8.0 6.9 10.4 5.6 8.2 7.8 5.0

700 5.3 6.9 9.0 9.0 8.6 7.1 7.1 9.7 6.1 7.4 8.5 6.7

~ | 500 6.2 7.6 12.0 10.7 13.1 10.2 9.1 12.6 7.5 10.7 11.9 10.1
T | 300 9.7 13.1 15.7 15.2 | 19.1 13.3 12.6 18.3 10.8 15.8 17.6 11.3
@ 200 8.2 9.9 15.0 13.2 17.4 10.8 13.3 20. 4 8.6 12.7 8.7 6.5
150, ~ 7.5 9.9 | . 14.8 14.3 18.1 10.3 14.1 22.6 9.5 13.6 6.4 5.8

= | 100 6.8 10.4 16.3 19.1 20.6 12.8 17.9 26.4 12.7 14.7 5.1 5.1
50 4.9 11.0 19.0 26.6 29.7 22.2 26.9 38.3 18.3 17.2 8.2 6.6

30 3.7 (10.1) 21.3) (34.8) (36.5) (32.2) (31.0) (44.9) 21.4) 19.9 11.7 9.9
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Fig. 2.

Variation of upper air temperature (00 Z).

; IR
pd ,/ Neao, 50 |‘| A
\ s Y Vot
30 Vo VY ohe
1 \ [
[ P N Y )
[ N s \ J1
1 AY \ / VMo e
40 ] \ vl w [} 1!
[ \ v ' 1t
I 1 307 [
! ] il
e 1
! 50 ' H o
I s 1 3 :l‘
\ ' i -~ N
: ] ! 4 “ [
' 0F ! A i
|| ‘\ \ / \ 30 ll
\| |‘ Se20 7 |‘ '
1
- [} 100 — : ‘| ' ’_‘1
1 \ '
| ; 0N
H 1 ]
' 1 R B 1
‘\ — ' w Vb o\
£ hEN 1oy 20!
N w ) \ H
x I \ ]
2 ] \ i
2 20 ' v
- A .
E : AN I'
1
|
\ ]
1
- 300 1 £
I
i
[
- 400 ]
— 500
- N 700
- 850
10, 410+
L . LY F \A A 4 z " - 1 1 1
2 3 4 5 6 7 8 9 10 1t 2 1 2 3 4 5 6 7 8 9 1 omo12
" MONTH - MONTH R

Fig. 3.

X3

TR RALS) & G (ms)

Isopleth of upper air wind component and wind speed in 1976.
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Table 5. Number of observation of the total ozone amount.
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Fig. 4. Variation of total amount of ozone (ten days mean).



88 A « SMHISEEE - FERFR: « IR CRaEsERt

50 R & @ oW
5. X & F #®&

BT BT B AHIEEOW L, BRADLGOLED RS, LEITIE URAT Wi Rk
5EELIT, 7Y F— FOTFHRCOWCTIBLE Ll CAERAIOBK I Lie. ok
B LONRRIRITBR DT Y, IBREDRAEFGERHRIC XL 2 RADBEITIEEL, K%
f§#ix VHF CleiTBaicdisg L.

52. F & & H

BEINSKERDBEHRLIBLO FH, Bhicko&kzFIME L.
5.2.1. K[&WmBTR

HI6 KK FTREWE= » P8 BN LDEHEZHE LT\ A2y, 1976 483 iz =,
8 BAEEL, FIRAREL /oo fcicdd, 4 LIRSS 17 X o8RBTk Lc AT
WmRZHEERETREEE NOAA OFABHFTC LB EZE LT b, REATIT
DT, WHERESMLICIRTE, ERECTBFEE O E ORECHET I b &
ALTCHe.
5.2.2. FAX W

<5 Y g~ Y - VEBETHORT 2Rk EREK &, 500 mb R RSN S L Ot
NOAA D777 ) v AL, BHa74A~, 7/R=ZmL, MELHLIHHLT V¥
~ FOFMCEIL Tle. 7ok FAX 0ZEFEREXLT LR, Fic&iiiEL 2fE
TERVAXLIELIED - .
5.2.3. KBERE A ER

VAT U7 AAY (VHIEH), = U7 7V »IFEREM), =T a—vIF v
(VAE), =~V v (F—A 70 VM) Lol EREBIRD v~ v 2k{ED,
FHORGIEACIREL G L. Fc KBERALZEVGEA 2-38) Tl d 2 EKKESR
HHAROEF O THIE, BREMOEAE T+ b 1000 + v O BEIZH D 2 £S5
VIZAN Y EFF=DBRIRFRTH - .

53 & B
WRRBEM O T Wk BT 2L ORDTIL, WA oM EXAREH 0L b O
FEH D B EEERCHD. 7V ¥ — FizownTh, FENIIER &L bLH2



No. 70, 1980 17 RS BRR RS TP 1976 89

BEHIZL D TFHTE B2, 5 EOREEMCENL LEREY RIETL, BESESE
D DEF & DR T—H#ETIX/e\ . i OBRIE, 13- & VEKECTER OB D
D2 DRRETBRT 34 HTH2. BEAIEEL W2 ED—HTIL, 2RIcEH
LTkY, ZORIHLAGHEM~NDEIEQETEYEAT 5. T ABRKEDHEXS
iz k% <7< 980mb B TH 52, HMOKENZABIZTTHEL TS DIZKEMEL
Ttole), FLMZKEIERL2OH5DICRZUESTOEI®KOGAELHSH. T X
5isREO L 212, PREBIECHETHOLABEBKECHET (XL o) 12
LGBETHB.

5, sk Lic7 ) ¥~ FITROXKELRD 1 fITh 5. RIRELEERSR
SBER L OEL GRS &,

4 A8 HMLIMOTEIE A TR LI LDRRZIT IR E RS, FRIIRFE LD

LT April 8 April 9 - April 10 April 11 o
V.P 36 9121518210 3 6 912151821 0 3 6 9 12151821 0 3 6 912151821 0 | .G

30
o S O O N 5o
990 . 20
N B / AN ™
0 om] | o \\ \\ | .
! v el ~._ L.
= ... oot

ww @@¥¥¥%4¥+®@@****@®©é©66+$© LELE5k

T April 12 April 13 April 13 April 15 .
V.P\[3 69121518210 3 6 912151821 03 6 912151821 03 6 912151821 0 | .S
mb /_
1000 < 4 7 =
990 ' TS S =T 120
/s e P
2 980 P[] Vo
. = -~
20 970| Y [1 - ‘ l kn / ‘ -10
\L ‘-— 3"
10 960| |{v|LHt--H1 ‘ ” _
] l|“| lﬂﬂﬂﬂ”ﬂnn
r T TS & o & P
wo [ X EFFFLELALLELEL +++@S@@©©****@@§*@
3 2 2

5 LgzitE (197644 F 815 A)

Fig. 5. Variation of temperature (T), wind speed (V), and pressure (P)
at Syowa Station (April 8-15, 1976). .
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