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J@Groperating SR at Simosato

rated more than 30 years since 1982
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e site of the Marine Geodetic Control project in Japan

Marine Geodetic Control Network

@ :Mainland control point
O :First order control points
@ :Second order control points °

Simosato .

(7838)

Poster Presentation
Po35: “Satellite Laser Ranging at Shimosato Hydrographic Observatory”







Early VLBI results by Heki et al. (1987) GeOd esy
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~Development of high-density GPS network



- Dense GPS network in Japan
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(Modification to the figure produced by the Geodetic Society of Japan)
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Seafloor Geodesy ~ Open a new window in this field
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Eeseismicimovement (onland+seafloor)
associated with the 2011 event

=3 on land (by GSI) =% on land (by GSI)
= on seafloor (by JHOD) |~ =3 on seafloor (by JHOD)

5m—»
6 2. 100 km et T 100 km
35° ' . - I I ! I . - ' : ' ' I ' I ' I
138° 139° 142° 143° 144° 1457 138° 139° 141° 142° 143° 144°




Sliprdistribution model
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hat to measure ?

~ General aspects



GPS stations )
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GPS/Acoustic combination technique
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Coseismic movement
could be at meters level
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"% Transmitted signal Receijved signal

ONSIEOpEration

The vessel runs at a speed of 5-8 knots.

round-trip
travel time
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Ranging data of about 5200 shots

Seafloor Stations
(Mirror Transponders)
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(1) Acoustic wave analysis

Round-trip travel time

Acoustic
Wave Data

b/w vessel and transponder

(3) Underwater positioning

Sound Speed
Data

Seafloor
Reference
Point

Attitude
Data




(AHFAGeUStic wave analysis
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(1) Acoustic wave analysis

Round-trip travel time

Acoustic
Wave Data

b/w vessel and transponder

(3) Underwater positioning

Sound Speed
Data
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Attitude
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v aJor error source
; h....
frorsiincluded in the sound sped

S ®@Sound speed in water ~1.5km/s

@ Temporal & Spatial variation
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Error reduction through estimation of sound speed



Sound' speed'estimation
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Drecision of seafloor p05|t|on|ng
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POstseismic movements
(Mar.2011-Jul. 201:3) s

Example of time series at FUKU

_0.50 1 1 ! 1 |
20111 201147 201211 201217 20131 20137 20141

s Aftershock
M=>7)

144°E i 2011 event




@@ |

|~

Q. 1oy
S e
S a
gQ
g &

/
4

&

% Tl\@@/
8
59 H

g\

9ansion

—

p=|

Self

5 - 5
E
5
T

1B
’
A

(‘\l
2

hoku University

== '\f: .

- «

) more sites in 2012

- N

- .
3 —

. 21000~2000m
3000~4000m
- 4000~5000m

= +2000~3000m




T

-~
p—

S—
e < - . — R ———

-

B, g rd &

anka| region

o - — ‘»‘ -t -
_:-'.'“ Z:

-
- —-"

-

—  where huge earthquakes were repeated

2 ' ,._7‘—_-/"-
e — —

=—— ~ and are expected in the future

—



es

triggered tsunami

/ Earthquake!



//upload.wikimedia.org/wikipedia/commons/d/d8/RuptureAreasNankaiMegathrust.png

JNankarfMegathrust earthquakes

- ('-

}

L el | ——_

pemmmmmnpen |

Hakuho (684)

ol

Minna (887) [

Kowa (1099) Eicho ( 1098)
p |

Shohei 01361)

| | ---I--r*i
Meio-Nankai (1

a8) Meio-Tokai (1498)
Keicho (1605)

Hoei (1707)

1, S

Ansei-Nankai (1854) Ansel-Tokai (1854) y o il s
Nankai(1946) Tonankai(1944) Hoei Eruption of Mt.Fuji (1707)
Recent Modified from Seno (2012) 49 days after the earthquake


http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=15pCqReHYPPjRM&tbnid=qo7o0jFpu3rJTM:&ved=0CAUQjRw&url=http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=15pCqReHYPPjRM&tbnid=qo7o0jFpu3rJTM:&ved=&url=http://www.asahi.com/special/news/articles/TKY201305220532.html&ei=g5NjUsajCInGkgWO84CACg&bvm=bv.54934254,d.dGI&psig=AFQjCNHVPEro3eSCDao2Hca6ikwaECybeQ&ust=1382343939542993&ei=1JNjUtLPBoeekAX7yICIDQ&bvm=bv.54934254,d.dGI&psig=AFQjCNHVPEro3eSCDao2Hca6ikwaECybeQ&ust=1382343939542993
//upload.wikimedia.org/wikipedia/commons/d/d8/RuptureAreasNankaiMegathrust.png

uption, (1 f07).pf§i4{¥Ffaj11;-

Hoei Crater

=

% -

View from/SE of .Mt.:fEL!.J'i o

Report by the Committee under the Cabinet Office

-
ST

Aerial photo (Hoei Crater) >Photos are taken from Wikipedia


http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Mt.Hoei_Aerial_Photograph.1975.jpg
http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Mount_Hoei_from_Jyuriki.jpg

132/ E 133E 134E

B JCG
< Nagoya Univ.

€ Tohoku Univ.
o GPS station

Philippine Sea Plate
4~5cm/year

L

132'E 133E 134E 135E 136'E 137 E 138 E 139E 140'E




plimesseriesionithie estimated positions

glpng the Nankai Trough 2 A o

. : > 10, 7 “\ s
e — - m—— - ) Philippine Sea Pl ‘
Eastward Il Northward Il o) 4 "'?'3:,'1‘*5;:?,,,;'%

East TOKE
A 4.4 year

March 11, 2011
----- Tohoku-oki earthquake
(M9.0)

TOKW
3.4 year

KUMA
3.4 year

SIOE
4.6 year

SIOW
3.4 year

MURO
v 4.3 year

WeSt 26 + 04 cm/year RMS= 1.6cm ' 0.7 + 04cm/year RMS= 1.7cm
1 1 1 L 1 1 1 L
2006 2007 2008 2009 2010 201 2012 2006 2007 2008 2009 2010 201 2012

Position reference:
EU plate




o o
>

alocity Vectors on the seafloor .
along the'Nankail Trough ‘(*‘2'63‘17

srEba Sl

"' ”“:' “‘: 5 ‘-
IR T N
B

".. 1
.t

%,

132° 133



Back Slip estimation

Preliminary results by Yokota et al. (2013)



XPansIoner: Seafloor Reference Points

long the Nanka| Trough (2011 ~)iks= R —




13aﬁﬂEﬁ§Seaﬂoor Geodetic Networks
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srSeafloor Network in Nanka| regldn
DONET* by JAMSTEC

__Anc

139°00E  134°20E  I34°40E 135°00E  135°20E 135'40E  136'00E 136°20E 13640

® Seafloor cable network

— DONET1 : 20 pts,
completed in Aug.2011

— DONET2 : 30 pts,
started in 2010

® Seismometer, Water-
pressure gauge,
Hydrophone ...

N (JAMSTEC homepage)

13°00E  134°20E 13M°40E 13S°00E  135°20E 13540E 136°00E  136°20E  136'40E  137T'00E

* DONET = Dense Oceanfloor Network system for Earthquakes and Tsunamis
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