AIBEL—Y—RIEEEAI (2011 &)
SATELLITE LASER RANGING OBSERVATIONS IN 2011

Summary — Satellite Laser Ranging observations have been continued by a fixed type satellite laser
ranging system at the Shimosato Hydrographic Observatory (JHDLRS-1). The total number of
returns obtained by the JHDLRS-1 in 2011 was 773,560 from 1,913 passes, amounting to
30,599 passes since 1982. We have detected the co-seismic displacement of 3.2 cm toward
east-northeast associated with the 2011 off the Pacific coast of Tohoku Earthquake (M9.0) on
March 11, 2011.
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Table 1. Principal Specifications of Satellite Laser Ranging Station of
the Shimosato Hydrographic Observatory(JHDLRS-1)

Subsystem

Specification

Mount configuration
Transmitter/receiver diameter
Laser wave length

Output energy

Laser pulse width

Repetition rate

Receiver detector

Flight time counter
Frequency standard

Time comparison

Elevation over azimuth/Coude path
75cm

532nm

60mdJ

20ps

5pps

Micro-Channel-Plate PMT

1ps resolution

Cesium oscillator

GPS

Fok TEKBERFICETH20011E0QRIFGT—2%
Table 2. Data acquisition at the Shimosato Hydrographic Observatory in 2011

Satellite Num. of ranges Num. of passes
AJISAI 146,555 337
ALOS 151 1
Beacon-C 60,878 122
ENVISAT 19,645 90
ERS-2 12,214 53
ETALON-1 4,120 11
ETALON-2 5,592 21
GLONASS-102 6,968 20
GLONASS-109 5,215 10
GLONASS-110 1,715 7
GLONASS-115 21,448 24
GLONASS-118 4,963 15
GLONASS-120 1,116 8
GLONASS-125 1,989 9
GPS-36 45 1
GRACE-A 4,549 36
GRACE-B 4,372 35
JASON-1 28,857 103
JASON-2 41,977 142
LAGEOS-1 143,416 223
LAGEOS-2 109,446 213
LARETS 12,907 57
STARLETTE 89,530 229
STELLA 45,892 146
Total 773,560 1,913
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Fig. 1 Location of the Shimosato Hydrographic Observatory
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Fig. 2 Number of passes by year and cumulative number since 1982
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Fig. 3 Time series of the estimated coordinates of Shimosato SLR station from 2002 to 2011.
Black and red diamond shapes show monthly and quarterly solutions, respectively. Green and
red dashed lines show the occurrence of the 2011 off the Pacific coast of Tohoku Earthquake.
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Fig. 4 Time series of the estimated coordinates of Shimosato SLR station before and after the 2011
off the Pacific coast of Tohoku Earthquake. Black and red diamond shapes show monthly and
quarterly solutions, respectively. Green and red dashed lines show the occurrence of the 2011
off the Pacific coast of Tohoku Earthquake and the periods for quarterly analysis, respectively.
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Fig. 5 Horizontal co-seismic displacement at Shimosato SLR station associated with the 2011
off the Pacific coast of Tohoku Earthquake. Red and black arrows show displacements
observed by SLR and GPS measurements, respectively. A yellow star shows the epicenter
of the earthquake.
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