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Measurement of Antarctic ice sheet movements in vicinity of Syowa Station
through one year of GPS observations

Naoki Arai'*, Minoru Ito', Koichiro Doi** and Yuichi Aoyama*?

(20100 80 18000;20100 90 4000)

Abstract: We conducted GPS observations on the Antarctic ice sheet in the vicinity
of Syowa Station, during wintering of the 48th Japanese Antarctic Research Expedi-
tion (JARE-48). Continuous GPS data for about one year was obtained for the first
time. The flow velocity of the ice sheet, as determined by GPS analysis was 5.1 m/
year, or 14 mm/day, and the direction was WNW. The movement of the ice sheet was
fairly constant and no seasonal variations in velocity were observed.
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Fig. 2. GPS observation at P50.
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Fig. 3. GPS observation instruments.
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Table 1. Observation Equipment Specifications.
GPS S {56 : Trimble 5700
o B F] e L1,L2
F 4 N 24
(e SEREEH R L0
i 7 A MIL-STD-810F
81y 1.4kg
“HE (WXHXL) 13.5cm X 85cm X 24cm
B 11-28 Vv DC
R W] 25W
Th{f iR —40°C ~ +65C
i 1009 Bkt
AT AT

Compact Flash

GPS 7 »»7+ : Trimble Zephyr 2

ki ) i 4 L1,L2,L5
7 T 50 dB
i Ay e MIL-STD-810F
BT ik 0.55kg
i (R X&) 16.2cm X 6.2cm
TR —40°C ~ +70C
fmAE 1009 P45
il /1% Wik : FORGEN 500
7 (EG#E 12.5 m/s) 12w
SR —30C ~ +100C
HE (EEX R X) 200 mm X 370 mm
B ik 3.65kg
—v Fs3% 5 ) : Concord PVX840T
EREEIE 12v
ZFEHE(25°C) 24 Bl 84 Ah
i FH L EE G R —40°C ~ +72C
“HiE (L XWX H) 259mm X 168 mm X 227 mm
LAk 259kg
KEEEHME 2 = — /L : SunPower Corporation SPR-90 (R Hcdk : 3 #0)
I KA 90 W
Foe K S 17.7V
Fe K H B 5.0A
il FH L FE R R —40°C ~ +60C
it (LXWXH) 1038 mm X 527 mm X 46 mm
S 7.4kg

gobooboobooboooooooboo, bboboboboboboboobooa,
wo~70 40001000000 —-000000. OOO,

3. 0000

oooo, b1oooooo-0ooooo.

ooooooboobooboo



gooooooooooooooboooon 221

0oooogooggoepsOnoooOoOD—00, Trimble 0000000000000

000D (rol00—-000)H0000000D. 00000000000 0Od, Trimble Convert
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OO0O00OO0. RINEXOO-—-0O0O0OO, D0ooooo egpsO—0OOOOOODOODOODOO
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golgooooog—-ooooOoOoUO0OUU0U0OO0, DUODUDUDUOUUOO. DooUooo,
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0000 I1GSO (SYOG) 0000000000, GPSOODO0O0OODOOOO, ODO0ODOOO
00000000, DooOoDOooDOoO0O0O0O0DO0OODOO0OO0ODOODODODODODODODODODODO
OoooQoOo.0ODooO, boooooo syoGcUOOO IGSsOOOOOOogood, syocoo
oooooobooooo.
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000 ITRF2005 (Altamimi, 2009) D0 00O 0. 2007.500 (20070 60 0) O Epoch O
goooooooo00o0oO0DO0OO0OD, DOopOoDOoODOODODOODODODODODODO
ooooooo.
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0000, OotakiOl O (1998) 00000 (DDODO0OO0ODO 13mm/day (4.7m/year)), 00O
0000 (2009 00000 (OOO00O000 Sm/year) 000000000, OO0OO0O
gooooooooOoooopoooDOooo. bobooopboopopooobo, bobooboo
ooooopoopooooo, Doboo 7000.
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ooooooooo.
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Fig. 4. Time series of changes in X, Y, and Z coordinates.
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Fig. 5. Time series of changes in NS and EW coordinates. Thin lines: fitted lines.
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Table 2. Positioning Data.

KBS m) FREE 7 1) S
fHZ (m/year) 1.38 —4.94 —0.16
R ZE (m) 0.012 0.017 0.015
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Fig. 6. Time series of changes in horizontal coordinates.
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Fig. 7. Velocity vectors of observation sites.
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