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Meteorological Observations at Syowa Station in 1978 by the
19th Japanese Antarctic Research Expedition

Masahiro Yasubpa*, Tatsuji SaTto*, Takashi MATsuMoTO*
and Susumu KANETO*

Abstract: This paper describes the results of surface and aerological meteoro-
logical observations at Syowa Station (69°00’S, 39°35’E) between 1 February
1978 and 31 January 1979. The main subjects of the observations, methods,
and equipments are the same as in 1977 except the use of hydrogen generator
at the station.

According to the WMO procedures, the surface and aerological data were
immediately reported to the World Meteorological Center in Melbourne via
Mawson Station.

This paper also gives the results of experiment on the influence of sunshine
upon the sonde thermistors, statistical discussion on the stratospheric sudden
warming using the data of the last 13 years and analytical research of meso-
scale cyclonic activities observed at Syowa Station.
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Table 1. Elements and instruments of surface observation.
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Table 2. The comparison of surface observation instruments.
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ceag | 197 1110 | 1978 5.6 | 5.27 | 7.7 | 815 | 114 [ 1127 | P2
| —=9.8C| —5.5|—13.9|—16.0 | —2.7 0.3 —1.9
MAMS | 989.7 B | —9.4 | —4.8| —13.7| —15.7| —2.6 0.4 —1.7
o8 989.6 = |—17.7 | —9.5| —=23.9| —23.1| —9.4| —5.6| —4.3
5 |—-17.6 | —9.4 | —23.8 | —23.7| —9.0| —5.4| —3.9
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Table 3. Monthly summaries of surface observation”in 1978-1979.
1917%5 2 | 3 | 48| sa | ea | 1A | 8a | 98 | 108 | un ] 125 ‘1917%‘35
T E () (mb) 986.5 | 987.6 | 989.2 | 984.4 | 987.6 | 988.4 | 991.4 | 978.0| 978.1 | 986.2 | 987.4| 989.7 | 987.7
F oy K iR (C) —2.1| —3.8| —9.3| —11.3| —11.7 | —16.9 | —14.7 | —=21.3 | —15.2 | —13.7| —=7.2| —1.6 | —0.4
ERZKEBEDE (C) 4.3 26| —1.1| —3.6| —3.3| —6.2| —4.4| —5.6| —3.7| —4.7 46| 6.2 9.1
A & A 19 9 5 8 28 19 13 5 29 13 27| . 26 11
RIS E OB (°C) —10.1 | —14.7 | —22.3 | —24.5 | —25.2 | —34.5 | —32.3 | —35.0 | —30.0 | —27.1 | —23.5 |—10.5 | —8.2
B & A 31 13 19 30 3 16 25 13 12 4 6 12 31
oy o OE (%) 67 72 72 70 65 65 65 60 70 70 64 66 | 67
oy 2 g 7.6 7.3 7.5 6.6 7.1 6.7 7.2| 6.8 8.0 7.5 59| 59| 6.5
¥ 5 m # (mfs) 3.7 5.6 8.6 | 10.3 6.2 9.9 6.5| 10.3 6.7 4.6 3.7 3.2
105y - F5 R (m/s) 19.3| 29.2| 31.0| 28.3| 32.3| 26.1| 352| 34.1| 343| 32.1| 20.6| 15.6| 23.1
2R A m NE E NE| ENE| ENE| ENE| ENE | ENE NE E NE | NE | ENE
AR &£ H 18 20 5 11 31 19 13 1 28 23 25 17 2
| B A B A (m/s) 24.6 | 36.8| '38.8| 36.7| 38.8| 32.6| 44.9| 40.5( 43.6| 41.2| 24.7| 19.6 | 29.0
# IR B M NE E NE| ENE| ENE| NE| ENE| ENE NE E NE | NE | ENE
M & A 18 20 5 11 31 18 13 1 28 23 25 17 2
ST A (1)) 306.8 | 161.8 | 106.1 | 83.3| 17.2 — 29| 76.1| 78.4| 155.5| 340.2 | 428.5 | 341.4
H B =R (@) 43 33 27 2 15 — 6 35 23 32 54 58 48
4 K B & & (cal/cm?) | 19468 | 11560 | 6146 | 1857 114 — 8| 1220 | 4084 | 9783 | 18316 | 22767 | 19462
7= | 10.0~14.9m/s 8 5 10 7 6 8 7 8 7 4 12 10 6
&, | 15.0~28.9m/s 4 7 5 15 16 12 10 8 9 12 4 1 2
H |29.0m/s Pk 0 1 1 0 4 0 6 2 10 1 0 0 0
# & 3t 12 13 16 22 26| 20 23 18 26 17 16 11 8
x | B (EB&<2.5) 4 4 2 5 5 4 3 7 4 3 7 10 6
B (BBE21.5 21 18 21 15 20 17 19 19 22 21 12 14 14
] & 14 15 19 15 18 17 13 20 21 22 13 11 10
E54 % 2 1 1 0 0 1 0 0 0 0 1 1 3
- A 0 0 0 0 3 0 9 4 10 2 0 0 0
FYV¥—F B 0 0 2 4 2 3 0 1 2 7 0 0 0
C 0 0 1 7 1 0 0 0 3 0 1 0 0

(086F ‘OL "ON

8L6T b BB RN R B3R 61 &

€11



114 LZMET - IR « IAARE - &F CRIH DR

I 2 3 4 5 6 7 8 9 101l 12
W LD L L Ll L) L LD O LD L L

TR DU TN N SR NN BT |

M TR DI T |

| R T TN N A I |

S
TRE YT T8 YWY
B 1 AREEEE (EHu P

Fig. 1. Annual variation of ten-day mean values in 1978.
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Fig. 2. Annual variation of snow accumulation in the Kita-no-ura
Cove (mean values of 9 stakes).
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Table 4. Elements and sensors of aerological observation.
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Table 5. The difference of angle observation between the D 55B-2
and the theodolite.
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Fig. 3. Results of calibration of radio-sonde sensors.
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Table 6. Summary of aerological observation.

L R A e e e e

Ml %] (o #op R BRI #| R B FoB o R OE & &

(km) (mb) (km) (mb)

1978 2 54 2 o | 3 25.9 25.6 28.9 | 14

3 60 2 0 2 25.3 26.2 32.5 8

4 58 2 0 0 24.1 28.6 28.3 15

s 58 2 2 2 22.5 38.4 26.7 14

6 57 3 0 0 22.5 40.6 28.0 10

7 57 4 1 3 22.8 26.3 26.3 12

8 60 2 0 1 23.5 | 23.4 28.3 9

9 54 5 1 6 | 239 | 255 | 286 10

10 56 5 11 1 24.4 24.8 29.3 1

1 58 2 0 0 26.1 21.5 32.4 9

12 60 2 0 0 26.3 24.4 30.6 12

1979 1 60 2 0 0 27.0 20.6 | 32.6 9
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Fig. 6. Difference in temperature measurements with exposed and shaded thermistors.
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Fig. 7. Temperature differences between daytime and nighttime at
certain pressure levels in 1974-1978 and variations of ele-
vation angle of the sun at Syowa Station on 03 and 15
local time. (Dots are 5-year means; top is the maximum
and bottom is minimum values in 5 years.)
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Fig. 8. Height differences between daytime and nighttime
at two constant pressure levels at Syowa Station
in 1974-1978.
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Table 7. Troubles of contact plate of radio sonde pressure gauge.
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Fig. 9. Examples of ozone sonde observations.
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Table 8. Statistics of total ozone observations in 1978-1979.

5| 3R | 9m | 108 | ug | 1A [P e #
RIS R 17 19 8 19 27 30 31 151
2 IR 41 21 8 38 72 86 87 353
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] ¥ 19 12 5 28 41 53 34 192
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Fig. 10. Annual variations of total ozone and air temperature at 30 mb.
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Fig. 11. Variations of 30 mb air temperature in sudden warming period.
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Fig. 12. Statistics of stratospheric sudden warming in 1966-1978.
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