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GPS observations on the Antarctic ice sheet conducted during JARE-.+

Koichiro Doi+, Naoya Imae+, Naoyosi Iwata, and Noritsune Seo-

�,**-� +* 1!"#; ,**-� +, -!"$%

Abstract: We conducted GPS observations at three sites on the Antarctic ice sheet

during wintering of the .+st Japanese Antarctic Research Expedition (JARE-.+).

The three sites are N1 (vicinity of coastline), Mizuho Station (,0* km inland on the ice

sheet), and YM+1/ (bare ice field near the Yamato Mountains). Continuous data for

more than four days were obtained and velocity vectors were determined with

reference to the Syowa International GPS Service for Geodynamics (IGS) site using a

precise ephemeris. The obtained velocity at N1 was +./ cm/day and the direction was

N0*&W. At Mizuho Station, the observed velocity was 0 cm/day and the direction

was N0*&W. These values showed good agreement with previous observations by H.

Motoyama et al. (Nankyoku Shiryô, -3, 3., +33/). At YM+1/, continuous observa-

tion for more than +* days was carried out; observed vertical and lateral displacements

were about + cm. The considerable upward displacement as well as the small lateral

displacement supports the meteorite accumulation hypothesis for the Yamato Moun-

tains region.
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Table +. Coordinates and observation period of each site.

Observation site N1 Mizuho Station YM+1/

Latitude (S)

Longitude (E)

Height (m)

Observation date
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Fig. +. Location of the observation sites.
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Fig. ,. Observation at N1.
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Fig. -. Observation at Mizuho Sta-

tion.
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Fig. .. Observation at YM+1/.

�
������������������10



���������	GPS
��
������	������������������

������� � �!"#$%&'�()���*+'�,-� .�/	01�/ 2�	

� 23�45'�6�� ���789:�	;��� < .
���=
� >?	��@�

�	A
��BC�D+E�F�
�-G��	HI	JK@��L#�M� ��	NO@

�-PQ
RM+'��=
ST���

-. U V W X
WX
�UVWXYZ[\]^GPSurvey Ver. ,.-/ _Trimble`a @	6� b
Uc IGS

_International GPS Service for Geodynamicsa : _SYOGa @Ud:���efWX@4g��

WX
�NGS _National Geodetic Surveya 	Webhi[ _http: //www.ngs.noaa.gov/GPS/

GPS.htmla j+k\lmno��
�pq�@r	��� �,� st
��uvwx�yd

stz{|@	6�}N~
�P&'��

�:�/ +���	{n�@	6�W@��� +���	UV����@��� G , _+a�

_,a� _-a 
N1� ���Uc� YM+1/	UVWX	��@��� �,� �y��WGS2.�

��-� Ud����WGS2.�������

.. �;�:	��
�
�6�
< / _aa� _ba� _ca� < 0 _aa� _ba� _ca� < 1 _aa� _ba� _ca 
�:	����� ��

��� �&��	
�@��� G -
�:	����� ����� �&��	
�� _
N

��a @��� �
N���V���
�-����

..+. N1

N1	�����N0*�W	��
� +./ cm�day	����N��6�� F'�� S+0�

45'�GPS;� _Ootaki and Fujiwara,+332; Motoyama et al., +33/a ��� ���
� +.-

cm�day�6=;�����+'�,-�  '�-��� ,* km
��N1����O	


N¡��sO#�-� �N��/��sO6F��5j��

¢£	�=
N1�� +¤¥� -�	;��45'��� �;�¦¥�	
���@G .


��� .§�
45'�;�� 2§A¨
45'�;�@©ª���� ��
N��
«

�%+'���¬«	sO&j+­M��®¯

�����­M
#6��,� 3§A¨	

;�� ,�¥�j45'�� ,°	WX���j�+'�6�6	�� ¬«��&�6�

..,. �����

���Uc
�6��� N0*�W± +�� 0 cm _,,./m�yra 	
N����+'�� ���

Uc�²��4|n[	.��³´:��-� F'��
µ�jGPS
��;��®¶&

· .+¸¹º;�»
,6�®¶&'�¹º��¼
,1�GPS;� 11



�
,
�+
�

N
1 �
�
�
�
�
�
�

+
�
�
	
�
�


�
�


�

T
a
b
le

,(
+)

.
D

a
il

y
re

su
lt

s
of

b
a
se

li
n
e

a
n
a
ly

si
s

b
et

w
ee

n
N

1
a
n
d

S
yo

w
a

S
ta

ti
on

.

�
,
�,
�
�
�
�
�
�
��
�
�
�
�
	

+


�
�
	
�


�
�
�
�

T
a
b
le

,(
,)

.
D

a
il

y
re

su
lt

s
of

b
a
se

li
n
e

a
n
a
ly

si
s

b
et

w
ee

n
M

iz
u
h
o

S
ta

ti
on

a
n
d

S
yo

w
a

S
ta

ti
on

.

���������	�
��
�����12



�
,
�-
�

Y
M

+1
/ �
�
�
�
�
�
�

+
�
�
	
�
�


�
�


�

T
a
b
le

,(
-)

.
D

a
il

y
re

su
lt

s
of

b
a
se

li
n
e

a
n
a
ly

si
s

b
et

w
ee

n
Y

M
+1

/
a
n
d

S
yo

w
a

S
ta

ti
on

.

� .+�������	
��
���������	��GPS�� 13



����� ���	 Motoyama et al. 
+33/� �
����� ,, m�yr 
���N0-�W� ��

�	 ��
������� !"#����

� / N1$%&'()* 
a� +,�� 
b� -.�� 
c� /0��*1234
Fig. /. Distance changes between N1 and Syowa Station. (a) N-S component,

(b) E-W component, (c) Height component.
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Fig. 0. Distance changes between Mizuho Station and Syowa Station. (a) N-S component,

(b) E-W component, (c) Height component.
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Fig. 1. Distance changes between YM+1/ and Syowa Station. (a) N-S component,

(b) E-W component, (c) Height component.
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