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3 D bathymetric image along the Japan Trench based on 150 meter grid DEM
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Abstract

It is very regretful that we could not start our project on submarine active faults along the Japan Trench before the
devastating Mw 9. 0 Tohoku—Oki earthquake on March 11, 2011. Fundamental information for prediction of large
earthquakes such as the detailed distribution of active faults was not well known mainly due to lack of data regard-
ing seafloor topography. To make a more precise submarine active fault map along the trench, we have made de-
tailed seafloor topographic images based on 0. 002 degree (about 150 m) DEM processed from the original data
obtained by Japan Coast Guard and JAMSTEC. Then we have produced anaglyph images of seafloor topography
for interpretation of active faults, similar in manner to how we use air—photo stereo sets for inland active fault inter-
pretation.

Active fault distribution along and around the Japan Trench is rather simple compared with that of the Nankai
Trough and/or the southwestern part of the Kuril Trench. As mapped by a previous work (Research Group for Ac-
tive Faults of Japan, 2001), there are trench—parallel north—dipping thrusts. One of the extensive thrusts extends
from off—Sanriku to off—Ibaraki for over 500 km, and is probably related to the source fault of the 2011 Tohoku—
Oki earthquake. Numerous normal faults are depicted on the outer—rise slope and they are generally short, and may

cause M 7 class earthquakes.
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Fig.1 Track lines of multi-beam bathymetric surveys conducted by JCG (left) and JAMSTEC (right) until 2010.
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Table 2 Specifications of multi-beam echo sounders (JCG)
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GPS{w. SA): GPS with selective availability
GPS{w/c SA): GPS without selective availability

Vessel |Period Navigation Multibeam system |Swath width |Beam size
Takuyo |1983 to Oct 1993 NNSS or LORAN C |SeaBeam +20° 267 X267
Shoyo |after May 2000 GPS(w/c SA) SeaBeam?2112 +75° 2'x 2

Oct 1990 to Jan 1992 |NNSS or LORAN G [SeaBeam2000 +46° 2'x 2
Meiyo Feb 1992 to 1994 NNSS or LORAN C  [SeaBeam2000 iﬁO: 2: X 2:

1994 to May 2000 GPS(w. SA) SeaBeam2000 +60 2 %2

May 2000 to Apr 2008 |GPS(w/o SA) SeaBeam?2000 +60° 2'x 2
Kaiyo 1994 to May 2000 GPS(w. SA) SeaBeam2000 +60° 2: X 2:

May 2000 to Dec 2007 |GPS{w/o SA) SeaBeam?2000 +60° 2 %2
Tenyo |Feb 1987 to 1994 NNSS or LORAN C |Hydrochart I +52° 35 ~63 %5
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3 D bathymetric image along the Japan Trench based on 150 meter grid DEM
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s .am|41a.,|i Wiwe T [m e s e IR e R el Rl e S fan

{kR00-02 2000/5/9 |J.0. Park Arboviub oy MRO2-K05 [2002/10/11 |2002/11/6  [HONJYO S. T
KROO-04 2000/7/14 _[1.0. Park 2l i IMRO2-K06 [2002/11/13 ]2002/12/16 [YONEYAMA K. N
KROO-07 5 |2000/11/6 _|KALHO Y. Al JMRO2-K06 2003/2/ MATSUMOTO K. Frbly
KROO-07 2000/ 11/17 [KOJIMA S. ArlodLl s [MRO3-KO1 2003 WATANABE S. 2B
KROI-10 2001/7/18 |TSURU T. Al [MRO4-02 2004/4/16 [HONDA M. Bl
[KRO1-11 2001/ &n KANAZAWA T. |#a0 iy [MRO4-03 2004/7/2  |UEKI 1. e B0
KRO2-06 5 IKAWABATA N &1 vkl [IMRD4-03 2004/8/3  [HASEGAWA 1. EA AR
KRO2-07 KAWAGUCHI K. |20 il [MRO4-04 2004/8/30 [WATANABE S. Il
KRO2-07 KOJIMA S, Akl IMRO4-06 |2004/10/14 [2004/11/9  [HONDA M. Jr
KRO2-08 2002,/6, SUEHIRO K. {#hdubs IMRO4-07 12004/11/17 [2004/12/9 |WATANABE S. Bl
KRO2-08 2002/7/9  |SHINOHARA M. [+l vhub o [MRO4-08  [2005/1/14  [2005/2/19  [HDSODA S. TR
[kro2-09 FUJIWARA Y. |0 v [NROS-01 : 24 [HONDA M. e
5[2002/12/5 |KANEMATSU T, |#vhuL [MROS5-02 om}u 7/1  |KONO T. 250

29 [2003/7/10 |OGAKA Y. Hal il JMROS-03 2005/8/5  [MORL S. Il
2003/7/11_12003/7/18 [FUJT H. Akl MR0O5-04 2005/ 10/27 [HONDA M. Zr bl

2003/8/6 KODAIRA §.  |#sb vy JMROS-05 ' WATANABE S, b

/2 [2003/9/19 [KANEMATSU T. |2t v [MROG-01 2006/3/18 |KASHINO Y, Fr Bk

12/11 |2003/ |2; 26 [TSURL T, Ak MR06-03 2006/6. HONDA M. I bl
2004/6/11_12004/6/25 [HIRANO N, Zalodulos IMRO6-03  |2006/6/19  [2006/7 HONDA M. Fr B

KRO4-09 [2004/6/30 2004/ ICHIKI M. Akl JMRoG-04 [2006/7/31 HARADA N, Zr B
KRo4-10 [2004/8/6  |2004/8/ MIURA S. kol IMRo6-04 [2006/8/21 [2006/9/29  [HARADA N, ETE
KRo5-04 |20 SATAKE K. AR AN 2006/10/3  [2006/11,/27 [YONEYAMA K. A
KR0O5-07 2005/ FUJIMOTO M. [#Asbduy s MROG-05  [2006/12/14 |2007/1/19  |KASHING Y. ET
KRO5-08 _|2005/ 2005 KANAZAWA T. [Asb b JMRO7-01 {2007 2007/3/26  [MATSUMOTO K. B
KRO5-10 [2005/8/1  |2005/8/12 |ABE N, sl MRO7-02 [2007/5/31 [2007/7/14 [UEKTL 1. TR
KRO6-03  [2006/4/3  |2006/4/15 |NAKANISHI M. |#sL il [MROT-05  [2007/9/4  |2007/10/2 [HONDA M, Zr i
KRO7-05_[2007/4/19 OKAMURA Y. |Asb it~ [IMROT-06|2007/10/7 |2007/11/20 [KONO T. T
KRo7-06_[2007/5/6 BABA K. Aol JMROT-07 |2008/2/26 HASE 1. Il
[kro7-07 [2007/ / FUJIMOTO H. |20 viubo [[MROS-01 MAEND K. Zr bl
[kro7-08 [2007 2007/6/18 [HIRANO Y. 73l [IMR08-02 YONEYAMA K. Sl
KRO7-14_[2007/11/1 12007/11/8 |ARAKI E. Aaldlo [MROS-03 KASHINO Y, Zr BN
KRos-04 _[2008/4/22 MIURA S. HaloduL sy MROS-04|2008/8/15 SHIMADA K. I bl
KRos-10 _[2008/8/18 YAMANO M, Aol lMRos—05  [2008/10/11 HONDA M. LA
[Kro9-06 FUJIE G, Al JMROS-06  [2009/1/14 ABE N. LA
[Kros-07 2009,7/ |,, MIURA_S. ki IMROS-E01 |2008/3/22 ICHIKAWA H. EET
KRO9-10 _|2009/ 2009/8/17 |KOBAYASHI R. [Asl viub IMROS-E02 |2008/11/10 3003_,1,,|3 NAGAO K. Fril
KRog9-16_[2009/10/ 30 2009,/ 11/12 [YAMANO M. Aalodilo IMR0g-02 [2009/8/9 MAEDA K. EAAA)
KRO9-17_[2009/11/17 |2009/ | KATHO ¥, Hrlodul s MROS-03  |2009/8/28 NISHINO S. EAUA)
[kr10-09 [2010/7/ FUJIE G, Zalviub oy JNRO9-03  [2009/10/16 [2008/ 10,25 [NISHINO S. E)
KR10-10 [2010/ TAKAHASHI N. [Askvduus MRO9-04  |2009/11/3 2009/ 19 12 [KASHIND Y. A
KR10-10 |2010/8/ Eh NO T. Aaboduu MR10-01 [2010/1/19 /6 |MATSUMOTO K. Il
KR10-12 [2010/11/14 YAMANO M, Aol MR10-01 |2010/2/7 MATSUMOTO K. 1Al
KR97-07 _[1997/9./30 5 | TAMSTEC Asodulo MR10-02 12010/4/6 ANDO K. 1A
KR97-09 [1997/11/10 JAMSTEC Aalodul oy JMR10-04 [2010/8/11 OKUMURA_S. Zr B0
KRog-04  [1998/4/16 4 |JAMSTEC 2ol MR1o-05 [2010/8/22 [2010/9/1  1T0 M. Bl
[Kros-07 1998/7/26 |KONO Y. AL NR10-06  [2010/10/18 |2010/11/16 [HONDA M. T
[xR9s-07 mrm,x ‘8 |FUJTKURA K. [#abd1u 0 [MR10-07 [2010/11/24 [2010/12/30 [KASHINO Y. LA
KR99-02 JAMSTEC Aabodulo MRLL=01 [2010/12/31 2011/ KASHINO Y. Frbly

KR99-08 TSURU_T. Avlodil [MRES-KO1 | 1998/10/30 |1998/12/15 |[KUSAKABE M, e =1
KY00-02 MIYOSHI, RIKO |20 X 5 [IMRO8-KO2 | 1998/12/22 [1999/1/31 |KOND T, =L
IK\'OO—GS MIURA S, L5 [IMRI9-KOL KURODA Y. el A
fm’m—ng JAMSTEC Ak 9 |MRIG-KOZ HONDA M. Fr by
KY01-02 NAKAMURA S. |30k 5 [IMR99-K03 YONEYAMA K. b
KY04-07 “(JGI /B/13 KAWAGUCHI K. [AsbvE 5 [IMRYG-KO4 19499/ H 19 [YAMAMOTO H. A B
EY04-07 J2004/6/18 MITSUZAWA K. |Z0bv X 5 IMRO9-KOG |1999/8/23 [1999/10/5 |TAKIZAWA T. Frbb
iK‘fO:I—OQ 2004 10 1999/10/13 [1999/11/18 [ANDD K. =1l

KITAZATO H. A0 1 9 [MR99-KO6
3

2007,/3/3 MONMA Y. Al vk 5 |INTO4-01 2004/2/27 |1BUSUKT A. o3

2007/11/5 YAMAMOTO F.  [Asb v 9 [INTOM=0T 2004/7/13  |KARAGUSHI K. BoLE

2009/7/5 SATO T. A3y £ 5 [INTO5-08 5/28  |MATSIMOTO H. oLE

2009,/7/30 MATSLUMOTO R. |4k 95 JINTO6-03 KITAMURA M. froLE

2009,/ sn TAKAHASHL N. [0k 5 JINTOG-11 2006,/6/17 |MATSUMOTO H, oLk

{ [CHIKAWA H. [Asv 5 [INTD6E-13 2006,/7/9  [SAKAMOTO 1. o lLE

[kv10-10 SATO T, Ay 3 |INTOT-19 2007/9/18 JOGURI K. oL E
l.\llmn—ml B HONDA M. Bl VEO0-04 FLUITOKA K. LZdh
piroo-ko2 [2000/2/12 KURODA Y. LN VEO0-04 KATO C. LZdd
iﬁm}—l{m 2000/6/12 12000/ YONEYAMA K. |2 60 [IVKO1-06 OKAMURA Y, LZ4h

0l
MROO-K05 |2000/ 2000/8/1 YOSHIKAWA Y. & &1 YKO1-10 MURASHIMA T. Lzdh

MROO-KO06 [2000/8/3  |2000/10/13 |TAKIZAWA T. |51 |IVK02-02 KATD C.

MROO-KOT |2000/10/18 [2000/11, MIZUNOD K. Fri kv |IWKO2-ENG |2 JAMSTEC

MROO-KOS |2000/12/27 |2001/2 KAWANO T. ALy IVKO5-06

HIRANO N,

MRO1-KO1 (2001 2001/3 ANDO K. FLy IYKO5-10

SAKAMOTO 1.

MRO1-K0OZ {2001/5/13 YOSHIKAWA Y. [# &0 YKO6-05 INAGAKT F.

MRO1-K03 2001, 'GM WATANABE 8. [#& &1y [IYKO7T-14 MIWA T.

MRO1-K04 2001/8/27 |FUKAZAWA T. |& &Ly IYRO7-15 5 |LINDSAY D,

MRO1-K04 2001/9/14 JHONJYO S. &1 [IYKO8-06 2008/5/22 |1T0 Y.

JMRO1-KO5 2001/10/16 |KURODA Y. F 5Ly IYKO8-09 2008/8/18 |BABA K.
MRO2-KO1 ! KAWAND T. F Ly IYK09-11 TASHIRO 5.
MRO2-K02 |21 ANDO K. by |IYK09-12 / c MARUYAMA T.
MROZ-K03 |2 2002/6/21 |YOSHIKAWA Y. |H& &by |IVK99-06 [1999/7/10 [1999/7/14 | JAMSTEC Appl. Tech.
l.‘ulliﬂ?-Kﬂ-i 2002/ ﬁ "’1 2002/8/22 |HASE H. Frb b

- 151 -



Noriaki IZUMI, Daishi HORIUCHI, Azusa NISHIZAWA et al.

Table 4 Specifications of multi-beam echo sounders (JAMSTEC)
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3 D bathymetric image along the Japan Trench based on 150 meter grid DEM

Fig.2 Comparison between shaded image and anaglyph image around Daiichi-Kashima Seamount.
Shaded image is created by Global Mapper®, and anaglyph image is created by Simple DEM Viewer®.
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Fig.3 Anaglyph image around the Japan Trench and Northeastern Japan Arc.
Vertical exaggeration of the depth is about 5 to 10 times.
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3 D bathymetric image along the Japan Trench based on 150 meter grid DEM
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Fig.4 Anaglyph image of the Japan Trench off the northern Sanriku
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Fig.5 Anaglyph image of the Japan Trench off the central Sanriku

Fig. 6 Anaglyph image of the Japan Trench off Miyagi prefecture
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3 D bathymetric image along the Japan Trench based on 150 meter grid DEM
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