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Japan SLRs

Shimosato

Tanegashima & ..

Several domestic institutions are currently 
collaborating to start new research.



Syowa (NIPR)
Mizusawa (NAO)

Ishioka (GSI)
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Koganei

(NICT)
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Tanegashima

(JAXA)

GGOS affiliate “GGOS Japan” 
made this pamphlet.
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GGOS Japan core member (2020)



Workshops by GGOS Japan (& Local survey tour in Ishioka)
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Owned & operated by: Japan Coast Guard
Operational since 1982. Longest operating point in Asia.  
Primary missions:

Nautical chart, Reference frames, Island positioning…
Future project:

kHz laser to be installed by the end of 2018.

Monthly average of Ajisai normal point rms

SLR+GNSS
Shimosato Hydrographic Observatory
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GEONET networkGEONET: GNSS network by GSI

2000s Present GNSS network GEONET 
was constructed.
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GEONET networkGEONET: GNSS network by GSI

2000s Present GNSS network GEONET 
was constructed.

Fuji-Yoshida
18th ILRS Workshop

Shimosato
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Modern history of earthquake disaster in Japan

1923 Great Kanto Earthquake (M~8)
Sato et al., Science, 2005

More than 100,000 dead / missing
(Worst in Japan)
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Modern history of earthquake disaster in Japan

1923 Great Kanto Earthquake (M~8)
Sato et al., Science, 2005

More than 100,000 dead / missing
(Worst in Japan)

1933 Showa-Sanriku Earthquake (M~8.4)

1944&46 Tonankai & Nankai Earthquakes (M~8)

1995 Kobe Earthquake (M~7.2)

More than 1,000 dead / missing

More than 6,000 dead / missing
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Modern history of earthquake disaster in Japan

1995 Kobe Earthquake (M~7.2)
More than 6,000 dead / missing

2011 Tohoku Earthquake (M~9.0)
More than 22,000 dead / missing

Slip distribution of Tohoku earthquake

Iinuma et al., 2012, JGR
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Geodetic monitoring & earthquake

1985 Monitoring of plate motion by VLBI

In this case, there was a newspaper article saying that expectations for “earthquake prediction”
(In Japan, geodetic observations have been expected to contribute to earthquake science)

1995~ after Kobe Earthquake (M~7.2)

Science and Technology Agency (~2001)
It must be possible to detect the crustal movement field before, immediately after, & after event.
The current high-density observation network “GEONET” is established.

The world‘s leading geodetic observation network was still for seismic observation in Japan.

However, as a result, it brought about the development of global geodesy, 
gravity, ionosphere, and meteorology in Japan.

Japan (Kashima) Hawaii

tsunami
earthquake

volcano
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Geodetic monitoring & earthquake

However, even in 2000, there was almost no 
geodetic measurement method for the sea area.

→ This was not good for Japan Islands.

The world's leading geodetic observation network was still for seismic observation in Japan.

However, as a result, it brought about the development of global geodesy, 
gravity, ionosphere, and meteorology in Japan.



14

GEONET networkGEONET: GNSS network by GSI

2000s Present GNSS network GEONET 
was constructed.

2000 First “seafloor GNSS” station was set.
(GNSS-A(Acoustic) station)
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GNSS-Acoustic combination technique Fujita et al., EPS, 2006

Present frequency & precision：
2 → 4 times/year
2-4 → 1-3 cm
(we can discuss <1 cm/year)

Fujita-san talked in 18th Workshop.
I will introduce a progress after that.
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2011 Tohoku earthquake

Sato et al., 2011, Science Watanabe et al., 2014, GRL

Crustal deformation due to M9 earthquake & following 
deformation fields were detected by seafloor geodesy



Nankai Trough interplate deformation

about 6 cm/year

Yokota et al., 2016, Nature

Interseismic crustal deformation field of interplate 
boundary were detected by 9-years seafloor monitoring.



Nankai Trough coupling condition

18

Coupling condition

< 2cm/year

5cm/year <

18

Yokota et al., 2016, Nature

1940s historical 
earthquake region

No station region

（average speed）

Interplate coupling regions were assumed by seafloor data.
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Shallow slow slip event signals

Yokota & Ishikawa, 2020, Sci Adv

Shimosato station

（SSE signal）

Interplate boundary sometimes released coupling in the 
opposite direction. Accuracy of seafloor geodesy was 
upgraded in this decade.

Japan Coast Guard group & we will continue to monitor 
it in the future. It may also contribute to global geodesy.
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Shimosato observatory

Continuous observation for about 40 years
Only geodetic SLR station in Japan
also improving the value of data from other GGOS stations in Japan

In detail, talk by him...
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Thank you
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