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Re—estimation of the velocity of Simosato from analysis of LAGEOS SLR data’

Mariko SATO™', Hiroshi MATSUSHITA **, Masayuki FUJITA™® and Arata SENGOKU **

Abstract

Simosato Hydrographic Observatory in Wakayama Prefecture has been carrying out Satellite Laser Ranging
(SLR) observation for AJISAI, LAGEOS-1, LAGEOS-2, and other geodetic and Earth—observation satellites,

since 1982. More than 26, 000 passes have been obtained.

In this report, we re—estimated the velocity of Simosato from LAGEOS SLR data for 15 years. As a result, the

velocity of 2. 9 cm/year in direction to 294° N relative to the Eurasian plate was obtained. This velocity is close to

the subduction velocity of the Philippine Sea plate. This indicates that the interplate coupling at this region is

strong. In addition, our result is consistent with other researches using SLR data (e.g., ITRF 2000, ITRF 2005 SLR

rescaled) .
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Fig.1 Satellite Laser Ranging at the Simosato Hydro-

graphic Observatory.
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Table.1 Summary of global LAGEOS data from 1993 to

2007.
LAGEOS-1 LAGEOS-2
Year Station ~ Pass NP Station  Pass NP
1993 40 5,793 68,291 41 4,847 67,760
1994 40 4,792 54,454 39 4,276 54,698
1995 41 5,100 58,076 39 4,436 58,415
1996 38 5,359 57,402 39 4,677 56,639

1997 34 5,084 52,985 33 4,657 55,641

1998 38 5,930 65,824 39 4,948 59,732
1999 36 7,208 76,274 35 5,928 69,485
2000 37 6,462 65,955 38 5,610 65,016
2001 39 6,946 73,542 39 5,983 71,538
2002 37 7,169 73,314 38 6,037 66,382
2003 40 7,190 76,312 39 6,577 76,483
2004 40 7,074 76,386 40 5,914 69,774

2005 35 8,040 94,059 35 6,460 82,421
2006 31 8,414 97,886 31 7,393 96,817
2007 32 9,017 101,632 32 7,299 89,202
Ave. 37 6,639 72,826 37 5,669 69,334
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Fig.2 Time series of estimated coordinate of Simosato station. Large earth-
quakes (M 7.4, M 6.9) occurred about 100 km southeast of Simosato on

September 5th, 2004.
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Fig.3 Definition of arc between station 1 and station 2
(Sengoku, 1998).
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Table. 2 List of SLR stations used for the estimation of velocities.

ID Station Country Plate” Period
1884  Riga Latvia EU 1995-2007
7080  McDonald United States NA 1993-2007
7090  Yarragadee Australia AU 1993-2007
7105  Greenbelt United States NA 1993-2007
7110  Monument Peak  United States PA 1993-2003
7124  Tahiti French Polynesia PA 1998-2007
7210  Haleakala United States PA 1993-2004
7237  Changchun China EU 1996-2007
7249  Beijing China EU 1996-2007
7403  Arequipa Peru SA 1995-2000, 2002-2007
7501  Hartebeesthoek  South Africa AF 2000-2007
7806  Metsahovi Finland EU 1998-2004
7810  Zimmerwald Switzerland EU 1996-2007
7811  Borowiec Poland EU 1995-2007
7832  Riyadh Saudi Arabia AR 2001-2007
7835  Grasse France EU 1993-2005
7836  Potsdam Germany EU 1993-2004
7837  Shanghai China EU 1997-2007
7838  Simosato Japan EU 1993-2004
7839  Graz Austria EU 1993-2007
7840  Herstmonceux United Kingdom EU 1993-2007
7845  Grasse France EU 1998-2004
7849  Mt.Stromlo Australia AU 1998-2003
8834  Wettzell Germany EU 1993-2007

“EU: Eurasian plate, NA: North American plate, PA: Pacific plate, AU: Australian plate,
SA: South American plate, AR: Arabian plate, AF: African plate

Fig.4 Locations of SLR stations used for velocity esti-
mation.
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Table. 3 Arc length rates between Simosato and other SLR stations.

Rate Sigma

Are (cm/year) (cm/year) Plate
Simosato - Changchun -2.65 0.05 EU-EU
Simosato - Beijing -4.26 0.12 EU-EU
_Simosato - Shanghai 340 0.06 . EU-EU
Simosato - Riga -2.33 0.12 EU-EU
Simosato - Metsahovi -2.56 0.16 EU-EU
Simosato - Zimmerwald -2.50 0.04 EU-EU
Simosato - Borowiec -2.50 0.10 EU-EU
Simosato - Grasse(7835) -2.65 0.06 EU-EU
Simosato - Potsdam -2.48 0.05 EU-EU
Simosato - Graz -2.73 0.05 EU-EU
Simosato - Herstmonceux -2.21 0.04 EU-EU
Simosato - Grasse(7845) -2.55 0.17 EU-EU
Simosato - Wettzell -2.54 0.06 EU-EU
Simosato - McDonald 0.33 0.04 EU-NA
Simosato - Greenbelt -0.40 0.07 EU-NA
Simosato - Monument Peak -3.28 0.04 EU-PA
Simosato - Tahiti -6.93 0.11 EU-PA
Simosato - Haleakala -6.29 0.04 EU-PA
Simosato - Yarragadee -7.32 0.03 EU-AU
Simosato - Mt.Stromlo -4.85 0.14 EU-AU
Simosato - Arequipa 0.69 0.13 EU-SA
Simosato - Hartebeesthoek -3.10 0.10 EU-AF
Simosato - Riyadh -4.68 0.09 EU-AR
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Fig.5 Velocity vectors of SLR station : (a) World, (b) Europe, (c) Asia. Red arrows, blue arrows,
purple arrows and green arrows show the estimated velocities, velocities of ITRF 2000, ITRF
2005 (SLR rescaled) and NUVEL-1 A, respectively.
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Fig.6 Correlations between estimated velocities and (a) ITRF 2000 / (b) ITRF 2005 (SLR rescaled).
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Fig.7 Differences between estimated velocities and velocities calculated from NUVEL-1 A.
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vector estimated from Sengoku (1998).
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Table.5 Velocities of Simosato station by other researches.
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Sengoku (1998) AJISAI SLR 1986-1994 32 291 NUVEL-1
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