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Tethered balloon operation for wintering aerosol measurements

in the lower troposphere at Syowa Station, Antarctica

Keiichiro Hara+�, Kazuo Osada, and Takashi Yamanouchi-

 ,**0 ! 1 " -+ #$%; ,**0 ! +* " ,1 #$&'

Abstract: The .0th Japanese Antarctic Research Expedition (JARE-.0) carried

out twenty seven tethered-balloon-borne aerosol measurements at Syowa Station for

better understanding of aerosol chemical and physical properties in the lower tropo-

sphere from 0th January ,**/ until ++ December ,**/. This report summarizes the

plan, preparation, field activities and some troubles/problems in the tethered-balloon

observations.
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Nankyoku Shiryô (Antarctic Record), Vol. /+, No. +, +-�-., ,**1
� ,**1 National Institute of Polar Research

13



�����������	
��� 
����������������� �
�����

�����������  	� !	"#$%
&����'(
)����� �
�
��

�	"*�� +	"��,- %	"./�01��2���3	45�
617��	
�

�
�������89
��
&�������:�;<=
����� �>
&���

�����?@� �ABC� ����.��
���D�E����� � .0FG�����


�������	"��$�?@%*���	H !�IJ"K.#9�	
�� L$M

��N��O%&P.&�	
&�������.QR<	�


��
&.S�T�����U'�<��� V�W� &P� O%&P�X�()*�Y

&���� V�W�Z����E+����[��\�%]]� �
^<�������

�_,���� S�
�� `a�bc�d-e�D.%W*/f�01g-�h23/f�

X�ij��
6�k4���\l���mn���1� h23���o5�@6�Z3�

�� &p45�71�:��.QR�6��@q�����:��8��  	� (;r�s

V9��9�	
� 
&.W:�;<��t�� 
&/�uvw%=x���	">y%"

A�z6���:{?<�n|}�~��� @A������� V�W�Z�������

����:&P.&�	�������:L$M�%�����M��;3�6���

+B� ,**+� �� ,**--� ������ &P��&�i\�|	 OPC +optical particle counter-

.�&�����������&p���.&P�Z�
��CP<���.QR��	


� 
��D���
&�����	"�*���	H !.�������_,����

<�<� &P��[�����E���	
� �$ �&�1�/.FG�������H

���� ��� � .0F��;3	O%&P.&�	���������� ��.;9�]�

�&P.O%��	
��a���a��I���J�|�< ��� S��JK�:��

|}V�W���LM��������	"�>y%"A�������XN���6� �

$ �&������	"�1���:O �;9�� -�. kg����[.P�¡¢� O%

&��a�E+ �QR.8�	
��
6F�&P.�&�������� ��r�£T

��¤¥¦§¨�*S�����:��� V�W©&��ª��«*�ij¤¥�<���

��¬�1�����
6�TU����

� .0F���O%&P.&�	¡V�W­������G���.� ,**/X +® 0@�

+,® ++@�¯� ,1�QR�����$°<	� A±��� ��²³�~´:��g-� W

µ%��*¶�X�·¸.Y¹���

,� ��\l�´:��g-
,.+. �������

O%&P���	
�g-<	��Wµ.� +� �
�� ���������&��

CPC +condensation particle counter- � OPC�E+�&PO%��&���a��E+.{

� º(Z�I[$\�»: ¼14



��� �����	
� ��	 /�0 kg�
�������� �TTB--,3: 3 m-, Vaisala Inc.�

������ ������ !���
� "����#$� %��&'��()*�(�

+,-(.�/� 0123�45��6� 7�8!�9:;
<=�>$� ?@�ABCD

EFG���H���!��
IJK	L�� M�� &'��	
N7OPQR�� O�


ST�&'U/VWX�MB��YZ�[\;]^_/� QR�� 	]`+.ab;�

L�cdefghijG'k	Ll�m(]no.p	L�� TTB--,3��
� qr ,.- m,

s% /., m��6� tuvw7x/ / m�s�y!#_.z5	
� ���{|��/}~�

.|� t�P������P��������[\]��.���.�.B� CDEFG�

��!�u	
� �B�/�B,�M	�lXB�#_.z�]��������!m(]

� + ������������.�T���
Table +. List of instruments and other equipment used in tethered-balloon operation.
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Fig. +. Frequency (in days of occurrence) of each mean wind speed at Syowa Station in every

month during +33.�,**. (from “Antarctic meteorological data obtained through the

Japanese Antarctic Research Expedition”). Error bars indicate standard deviations.
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Table ,. List of spare instruments and equipment used in tethered balloon operation.
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Fig. -. Simulated variation of tethered-balloon

height.
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