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Meteorological observations at Syowa Station in 1998
by the 39th Japanese Antarctic Research Expedition

Takayuki Kishi, Takehiko Yasuda, Toshiaki Fukita,
Kazuhisa Horikawa and Nozomu Ookawara*

Abstract: This paper describes the results of meteorological observations at Syowa
Station from February 1, 1998 to January 31, 1999, carried out by the Meteorological
Observation Team of the 39th Japanese Antarctic Research Expedition (JARE-39).

The method of observation, instruments and statistical methods used by JARE-39
were almost the same as those used by the JARE-38 observation team.

Remarkable weather phenomena observed during the period of JARE-39 were the
following:

1) Changes in the weather were severe through out the year, and the surface
temperature in the first half of the year was higher than average. The monthly mean
temperature in March was the highest temperature on record.

2) A heavy snowstorm (blizzard) hit Syowa Station from June 3rd to 5th and
recorded a maximum wind speed of 46.4 m/s, with a peak gust of 54.8 m/s (both the
record high of June). Rough weather continued in September, and the number of
blizzard days reached 17 days.

3) The large scale Antarctic ozone hole was observed for the tenth successive year,
and the monthly mean total ozone amounts in September, November, December 1998
and January 1999 were recorded as the lowest in observation history for the respective
months. The total ozone amount was less than 220m atm-cm indicating that the
ozone hole, was observed until the middle of December, which was the latest in
observation history.
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Table 1. Instruments used for surface meteorological observations.
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Table 2. Monthly summaries of surface meteorological observations.
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Table 3. The principal extremes of surface meteorological observations
recorded from February 1998 to January 1999.
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Fig. 1. Surface meteorological data (decade means of sea level pressure, decade means of
temperature, decade means of wind speed, decade means of cloud amount, decade total
sunshine duration) from February 1998 to January 1999.
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Fig. 2. Variation of snow cover and number of heavy snowstorms (blizzards) from February 1998 to
January 1999.
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Annual mean sea level pressure
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Fig. 3. Surface meteorological data (annual mean of sea level pressure, annual mean of
temperature, annual mean of cloud amount, annual mean of wind speed) from 1960 to
1998. No wintering in 1962-1965.
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Table 5. Instruments used for surface meteorological observations.
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Table 6. Basic statistical table of type 80, type 95 surface meteorological observation system
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Fig. 4. Histogram of pressure difference (JMA80 minus JMA9S5).
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Fig. 5. Histogram of temperature difference (JMA8O minus JMA9S ).
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Fig. 9. Relation between wind speed difference (JMA8O minus JMA9S5 ) and
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Table 7. Sensors for aerological observations.
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Fig. 12.  Instrument system used for aerological observations.
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Table 8. Number of observations and attained height of aerological observations.
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Table 9.  Monthly summaries of aerological data at standard pressure levels.

%8 1998 1999 | oo
(hPa) | 2B 3H 4H SH 6H 7H 8H ©R 108 11H 12R | 18

850 1145 1113 1037 1118 1106 1083 1083 1095 1094 1079 1146 | 1185 | 1107
700 2615 2584 2483 2571 2546 2521 2510 2519 2524 2535 2614 | 2662 | 2557
500 | 5050 5011 4882 4985 4933 4900 4885 4881 4906 4945 5043 | 5116 | 4961
# B | 300) 8473 8417 8258 8362 8271 8223 8198 8190 8242 8323 8459 | 8572 8332
200 | 11126 11029 10830 10868 10742 10666 10620 10611 10698 10804 11013 | 11203 | 10851
(m) 150 113035 12014 12681 12640 12476 12359 12291 12281 12401 12534 12820 | 13094 | 12627
100 (15732 15570 15273 15127 14896 14706 14604 14599 14758 14949 15372 | 15776 | 15114
50120374 20086 19644 19291 18932 18596 18471 18508 18766 19181 19880 | 20426 | 19346
30 123817 23403 22831 22298 21851 21395 21284 21399 21816 22539 23384 | 23916 | 22494
850 | -98 -106 -155 -152 -17.3 -170 -210 -203 -193 -127 -104| -90  -148
7001 -188 -190 -228 -208 -234 -24.1 -251 -260 -247 -214 -198| -17.9 | -220
500 -332 -342 -368 -359 -385 -395 -39.8 -407 -393 -354 -334 | -308 | -365
R B | 300|-527 -552 -564 -575 -605 -61.8 -628 -627 -60.6 -588 -552 | -518 | -580
200 -467 -499 -539 -634 -673 -709 -732 -735 -694 -670 -584 | -49.6| -619
(C) | 150| -463 -492 -537 -626 -67.7 -733 -763 -762 -725 -887 -587 | -47.9| 628
100 | -454 -406 -557 652 -710 -77.7 -802 -79.2 -758 -69.8 -56.8| —46.4 | —64.4
50| -435 -509 -598 -707 -770 -846 -847 -81.0 -735 -575 -434 | -418 | -640
30} 414 -515 617 -728 -788 -867 -845 -766 —61.6 409 -354| -37.6 | -608
8501 90 100 90 99 88 100 70 128 105 101 54| 96| 94
7001 76 79 99 82 89 77 65 109 82 83 49| 90| 82
50| 88 78 156 124 108 97 95 148 122 90 72| 97| 106
B ®| 300/ 105 134 202 208 139 158 134 192 185 140 148 155| 158
2000 60 117 182 187 103 155 135 161 177 104 130| 108| 135
(m/s) | 150 | 51 115 181 185 101 159 146 155 173 93 136| 03| 132
1001 38 114 193 213 138 185 191 191 215 128 163| 76| 154
501 23 115 231 202 230 266 272 282 336 264 180| 46| 211
30| 29 114 266 356 306 314 345 376 440 333  149| 50| 257
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Fig. 13. Monthly mean and normal values (January 1998-January 1999) of upper air temperature
at standard pressure levels.
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Fig. 14. Annual variations of upper air temperature (°C) and upper wind components (m/s).

(a) Monthly mean from January 1998 to January 1999.

(b) Normal values in 1968 to 1997.
(c) Anomaly from normal values.
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Fig. 15. Variations of air temperature in January 1998 to January 1999, and normal values of air
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Fig. 16. Variations of air temperature, wind speed and wind components at 50hPa (30hPa), and

total ozone amount in February 1998 to January 1999.
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Fig. 17.  Monthly mean weather chart on 30hPa in September 1998 to November 1998 (Monthly
Report Climate System),
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Fig. 18. Total ozone amount at Syowa Station (February 1998-January 1999).
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Fig. 20. Layer ozone amount from Umbkehr observations in February 1998-January 1999.
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Table 12. Instruments used in downward radiation observations.
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Table 14. Radiometersonde observations.

A H 0B R ER (109K) BIUEE

SJE (hPa) £, | TR & 58
4 30 7.5 1 0+ Sc - 1Ci
5 8 0.6 0+ - -
5 20 5.4 0 - - -
5 24 3.0 10- 1Sc 10- Ac X
6 18 10.5 10 0+ Sc 10 Ac X
6 26 8.9 o+ - - 0+ Ci
6 28 6.0 0 -
7 15 3.8 1 - 1Ci
7 21 6.6 10- 1Ac 10- Ci
7 26 6.3 0 - -
7 31 7.8 10- 2Ac 10- Ci
8 25 19.2 10- 10- St X X
8 28 3.1 0] - - -
9 10 8.4 0+ - 0+ Ci
9 16 4.2 10- 0+ Ac 10- Ci
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Table 15. Specification of balloon—Borne Optical Particle Counter Sondes.
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Table 17.  Visual observations of Polar Stratospheric Clouds (1998).
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