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Abstract: This report presents the results of meteorological observations at Syowa

Station from February +, +333 through January -+, ,***, carried out by the .*th
Japanese Antarctic Research Expedition (JARE-.*). The meteorological observa-

tion method, measuring instruments, means to compile statistics, and other aspects of

the work were almost the same as those used by the -3th Japanese Antarctic Research

Expedition.

Remarkable weather phenomena during the wintering period are as follows:

+) In the surface weather observations, in July, December and January, the atmospher-
ic temperature was significantly lower recorded compared to normal average years, and

also the atmospheric pressure was significantly lower in May, October, December and

January. The lowest sea level pressure, 3-,.+ hPa was recorded during a severe

blizzard on October / for the JARE-.* period (the ,nd lowest in history). There

were ,/-blizzards of which . were class A, +* class B, and ++ class C, the same level as

in a normal year.

,) As a result of total ozone observation, the large-scale ozone hole was observed, as in
the previous year, and the monthly average amount of total ozone in November

recorded the lowest ever. Then, the ozone hole disappeared in mid-December,

however, the recovery of the total amount of ozone was the slowest in years.

-) Because, the temperature rise for the stratosphere was delayed, record-low monthly

average temperature was observed in the lower stratosphere in springtime.

.) By observing with an aerosol sonde, we observed cloud particles of polar strato-

spheric cloud (PSCs), which are thought to be the most important cause of ozone holes

formed in the Antarctic lower stratosphere in springtime.

/) In observation of surface ozone concentration, the rapid decrease of surface ozone

concentration has been observed continuously, since JARE--2 started this observation.
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Table 1. Sensors and instruments for aerological observations at Syowa Station.
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Table 2. Number of observations and attained height of aerological observations.
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� 3 ��������	

Table 3. Monthly summaries of the aerological observations (** UTC).

� . ��������� �+333� +��,***� +��
Fig. .. Time-height cross section of upper-air temperature (Jan. +333�Jan. ,***).
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Fig. /. Annual variations in upper air temperature (�C) and upper wind components (m/s) (a),

normal values (+303�+332) (b), and deviations (c).
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Fig. 1. Monthly mean weather chart on /** hPa (Feb. +333�Jan. ,***).
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Fig. 2. Monthly mean weather chart on -* hPa (Feb. +333�Jan. ,***).
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JKJ: Ratio of hourly mean surface ozone concentration which fit a normal distribution.

JNJ: Ratio to all hourly mean surface ozone concentration.

OPQRS2204



��������	
���� -�������
	����� -����������

��� � !  -��"#$%&
� �'(�) +/�*+� ,-��./,0�1

2� 3456�78�����9:;�<=> 9��&�=�?8�9�� @A�

78;B�7�C/1/DEFG� ,�GHI�JKD�� )�L�0� ����8 *.-

ppbv12MN=EFG� ����8MNKD��C=�����12<��0D2OP

$DKD&�=�� ,1/D,09:� QRSTU@AG����8MNKD�� +DV

WXY8MNKD�1/DEF�GSTU@A�7OPZ8[\]^_�` � ;B�

7�CVD=a8bKD�� ,,0G� QRSTU@AGXYc �0�dc � �

����GXYc �=D=a12@A�8eKD�
	0fg: ��

�,$� XYc 
EF�� hiA;B�7�Fj�
���9:-��
k��12

e=��D�9�L�a&�l
� QRSTU@AGmnop��=�
	� -���k

q+�+,kr$s����-��.=� -������	
�) +0� *.+ ppbv9: +./ ppbv

r$����t��uv�������-��
k��0� ;B�7wx�Fj�
��

�9:-��
k��0���*+� ,)�l�0� ����8MNKD��C=� �

�����-��
k��0� ;B�7�Fj�
a9:�	
k��0��8� <

_y�MNKD&�=�� ,,0G� Cz{|��=
����t� +./ ppbv$G� ;B

� +0 k����� }: B~A; �: C~A

A: ;B�7wx�Fj�
���9:-��
k��
B: �����t�9:-��
k��
C: ���������9:-��
k��

Fig. +0. Deviations of monthly means.

A: The monthly mean calculated by the hourly mean which fit a normal distribution.

B: The monthly mean calculated by the hourly mean which fit a each standard deviation

therehole value.

C: The monthly mean calculated by the hourly mean for each standard deviation.

� .*���Q���������� +333 205



��������	
�� �	������������ ����� +./� +.- ppbv!

"# ��$%��&' ((� ����)*+,�&���� - +.��.(����/01

2�34)5�,�&��� 67�����8�� +./ ppbv%(�94�:;�<:=>�

�� ?@%(A:BC�������<DE����	 *.- ppbv!"
,�&'

FG�$%<� +�HI�	�JKLM"�NOP�.Q- +/� RS����8�� *.+

ppbv< +./ ppbvT�UV�WX���YZ(�- +0�	� [B�����8�: *.-

ppbv�\&'

�-# /01]^_`aL�bc(��&def�gh

- +1�i(,bc(��������8��ef(�X��� RS�j�/01]^_

`aL�DE�X��RS;����� - +2�:i(�/01]^_`aL�DE���

��.(A�&' $��b&%klmn�op&nGJKLM":� qr�JKLM")5

�,� sr�*+,�&%��tuUV�vw(� xyzp<{r�pA�U|)*+

�$%)�&' /01]^_`aL�bc(�$%�� X��	U|:\&)� X��)

=>(A *., ppbv!"},�~�' ��� st<{t�pA��)*+,�~A�&'

� +1 i�/01]^_`aL��&X�����UV%�� �+331� ,X�,***� +X#
 � : �/01]^_`aL
 � : i/01]^_`aL
� : /01]^_`aL��&��

Fig. +1. Time series of monthly means with new and old data selection, and those deviation

(Feb. +331�Jan. ,***).

 � : Old data selection.

 � : New data selection.

� : The deviation by the data selection.

�����<206



��� -2����� -	
��������� ��
������������

� !�"#$�%&'(� �)���*+�,�� -	)�./0�1�.�2345

6(748 9'� :;!<=>(?@AB'CD�E� FG�.�23456(748

H.I JK�LM:;!�N<=OP

QR�SR�TU=LVWX� RY(Z['JK�LM\]�:;!(^_`�abcd

e� +f�ag`�abh
��ijAB'abkl�mnopq340o�rs� :;!

(
tAB<=(uv$� woxyz{�|4OP(740o(}�B��4 H~�� +331;

���� +332I8 0�OPX�� .*��WE� -2� -3��FG�0�r�|OP���$'8

LM:;!��������4'��� � +3�� -2�.*��W��AB'RY(Z['J

K H2� 3�I �LM:;!<=��o� ����LM_��/M� H1** hPa� 2/* hPaI o

LM���QSh
 HQ��(�I ��38 0���"�
�4r��� � .*��WX:;

!��OPX��AB'E��� � -2�����r��LM:;!<=(���z{�]

�1oX|��� � -3��oF�r������
[�LM:;!<=(N���(7&

'0o(
�48 9'� LM:;!<=(N�|4�X� M� H1** hPa� 2/* hPaI oLM�

�QSh
(� HS�I o|s� LM_�EM�$��48 0�0oX:;!<=�N�_

�(QR^���� WX|�� ¡��S�¢��£¤B'E�W740o��¥$��

48

/. LM¦§�i§��
/.+. �������

LM¦§i§��X�¨©�ª«¬!LM¦§i§�� BSRN HBaseline Surface Radia-

� +2 LM:;!�®1 H+331	 ,�¯,***	 +�I
Fig. +2. Hourly means of surface ozone concentration (Feb. +331�Jan. ,***).

� .*�QRLV���_P °±² +333 207



� +3 ��������	
��	�� ������ ��� 2/* hPa� 1** hPa�������
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Fig. 0,. Trends of ozone partial pressure and air temperature.
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Fig. 0-. Correlation between ozone par-

tial pressure and air tempe-

rature fluctuations (correlation

coe$cient of more than *.1).

������262



� 0. +,���������	
 ,* hPa���������
: ,* hPa������� �+302�+32-��
: ,* hPa������� �+32.�+333��
: +,���������	����� �+302�+32-��
: +,���������	����� �+32.�+333��

Fig. 0.. Time series of monthly mean total ozone and monthly
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Fig. 0/. Correration between the monthly mean total ozone and

monthly mean temperature at ,* hPa for December.
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