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Precision enhancement of earth’s physical 
frameworks (Geocentric coordinate system)

Activity on the earth could not take place without positional 
information, and position on the earth is determined in the 
framework of the International Terrestrial Reference Frame 

(ITRF). At Syowa 
Station, we carry 
out three different 
s p a c e  g e o d e t i c 
techniques (VLBI, 
GNSS and DORIS) 
and contribute to 
the enhancement 
o f  I T R F .  T h e 
latest results were 
published as ITRF 
2008 (Altamimi et 
al. 2011).

Detecting earth’s response to past changes in the 
Antarctic ice sheet

Solid earth undergoes a slow 
viscoelastic response to past changes 
in the Antarctic ice sheet. In GNSS 
observations at and around Syowa 
Station, we have detected a rising 
trend of around several mm per year.

In absolute gravity measurements, 
meanwhile, a change in gravity 
equivalent to an uplift rate of around 
1mm per year has been obtained. 
This is more or less consistent with 
the change predicted from past ice 
sheet models.

Explanation of Terms
【VLBI】Very Long Baseline Interferometry　【GNSS】Global Navigation Satellite System
【DORIS】Doppler Orbitography and Radiopositioning Integrated by Satellite (a French satellite system used for the determination of satellite orbits and for positioning of radio beacon.)
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Displacement rate of each observation station shown in ITRF 2008
source: Altamimi et al. 2011

Rate of rise around Syowa Station observed using GNSS
source: Ohzono et al., 2006

Displacements in position of Syowa Station observed using GNSS and DORIS 
(from the top: east-west component, north-south component, vertical 
component)
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Positional information is indispensable to activity on the earth today, ranging from the navigation of ships 
and aircraft to car navigation systems. Supporting the framework of this positional information is a geocentric 
coordinate system, and observations using VLBI, GNSS and DORIS are essential for creating and maintaining 
this system. Syowa Station is one of the few observation stations in the southern hemisphere that makes these 
observations simultaneously, thus contributing signifi cantly to maintaining and improving this social infrastructure.

Monitoring changes in the earth’s environment
The impact of sea level rises and changes in the ice sheet 

accompanying global warming can be detected via observations 
using GNSS and DORIS, superconducting gravimeters, absolute 
gravimeters, seismometers and bottom pressure gauges, among 
others. In the observations by GNSS and DORIS, we found that 
the rate of vertical 
d i s p l a c e m e n t 
changed in around 
2002.  This  may 
have been affected 
by changes in the 
Antarctic ice sheet, 
among others.

Highly integrated precise solid earth observation stations


