ISSN 1348-1045

40

2004
16 3




I nquiries about this publication may be addressed to:

Ocean Research Laboratory,

Hydrographic and Oceanographic Department, Japan Coast Guard,
5-3-1 Tsukiji, Chuo-ku, Tokyo, 104-0045 Japan

E-mail: kenkyu@jodc.go.jp

Older issues. http://wwwl.kaiho.mlit.go.jp/




VEPETS I ZC 84 45 40 & ERak 16423 H 29 H
REPORT OF HY DROGRAPHIC AND OCEANOGRAPHIC RESEARCHES No0.40 March, 2004

H A JE 0 eI K LB (5 3 FR)

The List of Volcanoes and Their Activities Records in the Adjacent Seas of Japan
3rd Edition

OTANI Yasuo™, TSUCHIDE Masakazu™*, SHIBATA Atsushi***, KATO Shigeru™***
and IWABUCHI Yoshig™*##*

Abstract

The Hydrographic and Oceanographic Department of Japan actively participates in The Volcanic
Eruption Prediction Plan since the Plan started in 1973. Observation of volcanic activities in the adjacent seas
of Japan is very important, not only to protect safety navigation, fishery and other activities in the sea area
against a disaster, but also to manage the sea area itself effectively.

This list is a 3rd edition which revised by Otani, Tsuchide, Shibata, Kato and Iwabuchi 3 timesin "The
List of Volcanoes and Their Activities Records in the Adjacent Seas of Japan" prepared by Iwabuchi(1989).

Intensive volcanic eruptions occurred in the sea area at Miyake Shima volcano, 1zu Islands from 2000 to
present, at Tori shimavolcano, l1zu Islands in 2002 and at Usu volcano, Hokkaido in 2000. During the past five
years, a lot of fundamental data on geology and geophysics were collected from the surveys on Myojin Sho,
Ao-ga-Shima, Fukutoku-Oka-no-Ba, Minami-Hiyoshi Seamount and Kita-Fukutoku Tai in the Nanpo Shoto arc
and Others.
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Fig.1 Distribution of Volcanoes in the Nansei Shoto arc. Numbers in the figure refer to each number of

volcano listed in this article.
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Fig.2 Distribution of Volcanoes in the Nanpo Shoto arc. Numbers in the figure refer to each number of

volcano listed in this article.
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Fig.3 a: Topography of Unzen volcano. Line A-B
shows the seismic profile line. b: Seismic profile
along line A-B in Shimabara Bay. c:its line
drawing. F shows the fault elongated from Futsu

Fault. After Hydrog. Dep. Survey Team (1992).
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Fig.4 Topography of Tachibana Bay surveyed in 1993. [T.D.]
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Bay after Hydrog. Dep. Survey Team (1992)
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Fig.7 Topography of Kagoshima Bay from Report of Coordinating Committee for Prediction of Volcanic
Eruption, No0.46, (1990).[T.D.]
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Fig.8 Geological map of Kagoshima Bay from Report

of Coordinating Committee for Prediction of

Volcanic Eruption, No0.46 (1990). 1l:delta and
shore deposit, 2:lava flow from Sakura Shima

volcano and fan deposit, 3:intrusive rock,
4:acoustically chaotic layer consistof submarine
terrace, 5:acoustically chaotic layer in the bottom
of Aira Caldera, 6:stratified layer in graben,
7:lava flow and dome, 8:0ld pyroclastic flow and

lava, Basement, 9: Shimanto group, 10:caldera

and crater, 11:fault
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Fig.9 Topography of Kikai Caldera surveyed in 1980
and 1981. Main contour interval 100m. [T.D.]
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Fig.10 Aeromagnetic total intensity anomaly chart in
and around Kikai Caldera at height of 3800ft,

surveyed in 2000. Contour interval 25nT.
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Fig.19 Topography of volcanic chain in the southern part of the Nansei Shoto arc (Ryukyu Sone to
Dai-ichi Miyako Knoll) surveyed in 1975, 1976, 1984 and 1986. Contour interval 200m.[T.D.]
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Fig.20 Geomagnetic total intensity anomaly chart in same area in Fig.19. Contour interval 100nT.[T.D.]
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Fig.21 Topography of volcanic chain in the southern part of the Okinawa Trough surveyed in 1976,
1980, 1984 and 1985. Contour interval 200m. [T.D.]
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Fig.22 Geomagnetic total intensity anomaly chart in same area in Fig.21. Contour interval 100nT. [T.D.]
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10

Fig.23 Topography off north-northeast of Iriomote Shima from Report of Coordinating Committee for

Prediction of Volcanic Eruption, No0.60, (1994). Contour interval 10m. [T.D.]
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Fig.24 Geomagnetic total intensity anomaly chart in same area in Fig.23 from Report of
Coordinating Committee for Prediction of Volcanic Eruption,No0.65(1996). Contour interval 25nT.

[T.D.]
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Fig.25 Free air gravity anomaly chart in same area in Fig.23 from Report of Coordinating Committee

for Prediction of Volcanic Eruption, No.65, (1996). Contour interval 10mGal. [T.D.]
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Fig.26 Topography of Teishi Knoll and its vicinity

from Report of Coordinating Committee for
Prediction of Volcanic Eruption, No0.46 (1990).

Contour interval 10m.

Fig.27 Detail topography of Teishi Knoll surveyed
by Hydrochart multibeam sounding system in
October 1989 from Report of Coordinating
Committee for Prediction of Volcanic Eruption,

No0.45 (1989). Contour interval 1m.

Fig.28 Echo sounding profile and 3-D image map
of Teishi Knoll from Report of Coordinating
Committee for Prediction of Volcanic Eruption,
No.45 (1989). A;Echo sounding profile
surveyed by "Ten-yo" in October 1989. B;3-D
image map viewed from north, in elevation

angle :45° , depth exaggeration :4times
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Fig.29 Topography of O Shima volcano (after Kato
et al., 1987). Surveyed in 1954, 1974, 1983 and
1986. Contour interval 100m. 1;Flank crater
on the island, 2;Knoll, 3;01d volcano.[T.D.]
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Fig.30 Aeromagnetic total intensity anomaly
chart over O Shima volcano at height of 3000ft
(after Ueda et al., 1988). Contour interval
100nT. [T.D.]
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Fig.31 Aeromagnetic total intensity anomaly
chart in and around O Shima at height of
4000ft, surveyed in 2003. Contour interval
50nT.
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Fig.32 Topography of Nii Shima surveyed by multibeam sounding system from Report of Coordinating
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Committee for Prediction of Volcanic Eruption, N0.49(1991). Coutourinterval 10m. [T.D.]

13810 13915 ) 13820
L L L L . 1

: : . ;
8w 1391 138w

Fig.33 Aeromagnetic total intensity anomaly chart
over Nii Shima from Report of Coordinating
Committee for Prediction of Volcanic Eruption,

No0.44(1989). Contour interval 50nT. [T.D.]

[Em]

7. XRE

BEAE 34° 19'N, 139° 13'E (#[X 51)

BME SHEOWlEMELY 3km (I2h v, ruzEsd,
Mg— D AR B TEDOTERILLLEWIE (34°
19.3'N, 139° 12.0'E, 109m) O&E=MTE & (&
BUE) 3B 5. BRI E OO IIMED TEH T
5.

ARLROKILTES) Fosk/e L.

8. MEE

BEfZ  34° 13'N, 139° 09'E  (#[X 51)

BME ABREOmMEMENER 15km 125 55k 6km,
WP 4km O B THiikia (SiO2 75~77%) DI
EHHTEEREE KEEN B 5. EAREIT ST
oK il (34° 13.2'N, 139° 09.2'E, 572

|THLES ==

e
=

Fig.34 Topography of Kozu Shima surveyed by multibeam sounding system. Contour interval 10m. [T.D.]
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Fig.36 Free air gravity anomaly chart around Nii Shima and Kozu Shima surveyed in 1993. Contour

interval 10mGal. [T.D.]

-28-



The List of Wolcanoes and Their Activities Records in the Adjacent Seas of Japan 3rd Edition

9. =&

AL 34° 05'N, 139° 31'E
(#F D FEAR X 63641, 63641)

WME R 8km DIXIFMAEE LI LA HE (SiO2
50~55%) O —EHARUE KL, LR BR T
m N 300mE TCOVEAL G MICE#NH 5. K
ILTE (34° 04.9'N, 139° 31.6'E) % Fpk 12
O KIZ K> THEFK 1500m OMIRICT
J5~ 500m LL kR U7z, [LTERSE K O1EH L g
~fFHEE COFEN AN LIS AbiLd. ([l
P AU B U C I e B Mk T L W KR KR R
ML Z D RTINS T T O W IR RN 1

FERRD S AL IO 2 BN A RS BAFET D

BRI 70 5 A AR — L (+1,760nT, —430nT,
MAEHIPR 3.4km) OBEREF A% r~d . LK
D RIBH LR E X 10.6A/m. fwf 9.7° , fifa
43.2° . RENMERD E, HELZIZITEEIZ
M+ 2 AOMEK L BOMEETITICROND
BOEBPHFHTH D, £, MRIck-T
BRI AN E LT
A HLSkED 2 KILTES)

1643 £ (F7k 20 ) K. AT~ 1km

T, AR 2 3 <
1712 4 (IEfEITA) MK, AR~ O st

139°°15"  139° 20° 139“; 25" 1397 30

7

34° 15 34° 15
)

34° 10"

34° 05

34 i i =T 34
139° 15" 139° 20" 139" 25" 139° 30"

Fig.37 Topography of western area off Miyake

Shima surveyed in 2001. Contour interval 50m.
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Fig.38 Geomagnetic total intensity anomaly
chart in western area off Miyake Shima

surveyed in 2000. Contour interval 50nT.
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interval 50nT.
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Fig.41 Topography of Mikura Seamount surveyed by multibeam sounding system from Report of

Coordinating Committee for Prediction of Volcanic Eruption, N0.51(1991). Contour interval 10m.
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Fig.42 Geomagnetic total intensity anomaly
chart of Mikura Seamount from Report of
Coordinating Committee for Prediction of
Volcanic Eruption, No.51 (1991) Contour
interval 50nT. [T.D.]
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Fig.43 Aeromagnetic total intensity anomaly chart over Mikura Seamount at height of 1600ft,

surveyed in November 1997. Contour interval 25nT. [T.D.]

Fig.44 Free air gravity anomaly chart of
Mikura Seamount from Report of
Coordinating Committee for Prediction
of Volcanic Eruption, No.51 (1991).
Contour interval 50mGal. [T.D.]



OTANI Yasuo, TSUCHIDE Masakazu, SHIBATA Atsushi, KATO Shigeru and IWABUCH/ Yoshio

e

RN 772

//////J, //fw \\\\\\
, N
\ B\ w w )

=\

L4306

e

N\
- J/ R

JRPE
./’»[J

Sho T L
i
M

sy, ﬂ// S G S 4
> N \k\\\

N

N N
i
M\'

W

XA
)

TG

\ N ‘\\\& AN

of Coordinating Committee for

Fig.45 Topography of Hachijo Shima surveyed in 1996 from Report

Prediction of Volcanic Eruption, No0.69 (1998). Contour interval 10m. [T.D.]



The List of Wolcanoes and Their Activities Records in the Adjacent Seas of Japan 3rd Edition

oy
FE
s

FEER Y $

I, P

Fig.46 Geomagnetic total intensity anomaly chart of Hachijo Shima surveyed in 1996 and 1997.

Contour interval 50nT. [T.D.]
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Fig.47 Aeromagnetic total intensity anomaly chart

over Hachijo Shima volcano at height of 1500m

(after Ueda et al., 1985).
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Surveyed in 1983. Contour interval 50nT. [T.D.]
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Fig.48 Topography around Ao-ga-Shima volcano.
Surveyed in 1984. Contour interval 100m.
[T.D.]



The List of Wolcanoes and Their Activities Records in the Adjacent Seas of Japan 3rd Edition

140°
\\

404

322

- 132°
30 '

]

140°

Fig.49 Aeromagnetic total intensity anomaly
chart over Ao-ga-Shima volcano at height of
3000ft from Report of Coordinating Committee
for Prediction of Volcanic Eruption, No.40

(1988). Contour interval 100nT. [T.D.]
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Fig.50 Topography of Ao-ga-Shima surveyed in
1998. Contour interval 50m.
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Fig.51 Topography around Myojin Knoll surveyed in
1998. Contour interval 100m.



OTANI Yasuo, TSUCHIDE Masakazu, SHIBATA Atsushi, KATO Shigeru and IWABUCH/ Yoshio

[ T T EE S TR ST UL - N s AR CUR L A O | S (U A

Fig.52 Topography of Myojin Sho volcano surveyed

in 1993.Contour interval 10m. [T.D.]
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Fig.53 Sketch of a newly born island at Myojin Syo

volcano in 1946 (after Mita, 1949).
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Fig.54 Topography around Myojin Syo volcano

surveyed in 1998.Contour interval 100m.
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Fig.55 Geomagnetic total intensity anomaly chart in

the vicinities of Myojin Syo volcano surveyed in

1998.Contour interval 50nT.
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Fig.56 Topography around Sumisu Shima surveyed in 1996.Contour interval 10m. [T.D.]
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Fig.58 Geomagnetic total intensity anomaly chart

Fig.57 Topography around Sumisu Shima and

-Sumisu Knoll

around Sumisu Shima and Daisan

Daisan-Sumisu Knoll surveyed in 1984. Contour

surveyed in 1984. Contour interval 100nT. [T.D.]

interval 200m. [T.D.]
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Fig.60 Geomagnetic total intensity anomaly chart

Fig.59 Topography around Tori Shima and Sofu Gan

around Tori Shima and Sofu Gan surveyed in

surveyed in 1986. Contour interval 200m. [T.D.]

[T.D.]

1986. Contour interval 100nT.
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Fig.61 Topography around Tori Shima surveyed in 1995.Contour interval 10m. [T.D.]

140

w0

Loone

( I

i
il

10715

\“‘i\“\“‘“‘}

0

Fig.62 Topography around Sofu Gan surveyed in 1994.Contour interval 10m. [T.D.]
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Fig.63 Topography of Shichiyo Seamount chain located between Sofu Gan and Nishi-no-Shima and
detail topography of the summit of Shichiyo Seamount chain. S;Sofu Gan, N;Nichiyo Seamount,

G; Getsuyo Seamount, K;Kayo Seamount, Si;Suiyo Seamount, M;Mokuyo Seamount, Kn;Kin-yo

Seanount, D;Doyo Seamount, Ns;Nishi-no-Shima. Contour interval 100m. [T.D.]
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Fig.64 Nishi-no-Shima and Nishinoshima-Shin To

drawn from the aerial photograph in 1999
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Fig.65 Topography around Nishi-no-Shima. Contour interval 10m. [T.D.]
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Fig.68 Topography of Kaitoku Seamount surveyed in 1992. Contour interval 20m. [T.D.]

Fig.69 Topography around Kita-lo Shima surveyed in 1992. Contour interval 10m. [T.D.]
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Fig.70 Topography around lo Shima surveyed in 1991. Contour interval 10m. [T.D.]
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Fig.71 Aeromagnetic total intensity anomaly
chart in and around lo Shima at height of
2200ft, surveyed in 1998. Contour interval

100nT.
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Fig.72 Topography  of Kaisei-Nishi-no-Ba

surveyed in 2003. Contour interval 50m.
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Fig.73 Topography of Kita-Fukutoku Tai surveyed
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Fig.74 Geomagnetic total intensity anomaly chart

in the vicinities of Kita-Fukutoku Tai surveyed

in 2002. Contour interval 100nT.
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Fig.75 Topography of Fukutoku-Oka-no-Ba

Fig.76 Geomagnetic total intensity anomaly

surveyed in 1999. Contour interval chart in the vicinities of Fukutoku-Oka-no-Ba

100m. surveyed in 1999.Contour interval 50nT.
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Fig.77 Topography around Minami-lo Shima surveyed in 1991. Contour interval 10m. [T.D.]
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Fig.78 Geomagnetic total intensity anomaly chart from Kita-lo Shima to Minami-lo Shima surveyed in

1981, 1985 and 1986. Contour interval 100nT. [T.D.]
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Fig.81 Topography of Fukujin Seamount surveyed
in 1994. Contour interval 10m. [T.D.]
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intensity anomaly in the northern part of the
Mariana Ridge surveyed in 1976 and 1977.
Left;Magnetic anomaly in interval of

100nT(broken lines show negative), Right;

Topography in interval of 500m (until 2000m)
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Photo 1 Satsuma lo Shima from east on Oct.20,
2003

Photo 3 Myiake Shima from west on Nov. 4,
2003

Photo 5 Discolored water

spouting from
Fukutoku-Oka-no-Ba submarine volcano on
Nov. 5, 2003

Photo 2 Suwanose Shima from south on Oct.20,
2003

: v-L".’. ﬂs
Photo 4 Tori Shima from north on Aug. 12,
2002.

AP

Photo 6 Intelligent survey boat “jimbei”
sounding Kita-Fukutoku Tai submarine

volcano.
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Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,

Shimabara Peninsula, Kyushu in 1792

Noboru SASAHARA*

Abstract

In 1792, a sector collapse occurred on the eastern slope of Mt. Mayuyama, a small eastern peak of the

Unzen Volcano in the Shimabara Peninsula in the Kyushu Island. Debris avalanche rushed into the Shimabara

Bay, a large-scale tsunami was generated in the region. In this study, | estimated the heights of the tsunami in

the region, employing a numerical simulation of tsunami generation caused by the sector collapse with

considering vertical displacement of the seafloor. The result of the calculation shows good agreement with the

researched tsunami height on the east coast of the Shimabara Peninsula.
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Fig.1 Topographical map of Shimabara Bay, Numerals in the sea show Z0 value (Hydrographic
and Oceanographic Department, 2003a) in each sea region. Triangles show the locations

of tidal station.



Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,
Shimabara Peninsula, Kyushu in 1792
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Fig.2 Assumed topography at Mayuyama and

its adjacent sea before the collapse in 1792.
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Fig.3 Contour map of the current topography.

A red line shows the region of extended debris.
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Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,
Shimabara Peninsula, Kyushu in 1792
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Fig.4 Distribution of debris calculated by the
simulation of the present study. Case a; friction angle
of sliding slope and internal friction angle of collapse
rock are assumed to be 0.2° and 23.0° at the land, 0.8°
and 8.0° at the sea. Case b; 0.2° and 9.5°. Convective
term is neglected in calculation. Case c; 0.2° and
23.0° at the land, 0.7° and 9.0° at the sea.
Convective term is neglected in calculation.
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Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,
Shimabara Peninsula, Kyushu in 1792
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Fig.6 Vector and color map of tsunami current, 15min after the outbreaking of the collapse. Figs a, b, and ¢

show the results for the Case a, Case b, and Case c, respectively.
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Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,
Shimabara Peninsula, Kyushu in 1792
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Horizontal Motions derived from Satellite Laser Ranging Observations.

Mariko SATO , Hiroko FUKURA , Masayuki FUJITA

Abstract

Since 1982, the Hydrographic and Oceanographic Department of Japan (JHOD) has been
continuing the SLR observation at Simosato Hydrographic Observatory in Wakayama Prefecture.
In addition to this, during 1988 - 2001, JHOD operated a mobile SLR station and carried out the
SLR campaign observations at off-lying islands or coastal areas of Japan for the purpose of
determining each precise position. In March 1996, JHOD completed a first round observation at
each site. As a result, the observations greatly contributed to determination of precise positions of
the mainlands and isolated islands in Japan. After that, the re-occupations were carried out at
four sites (Chichi Shima, Ishigaki Shima, Wakkanai and Tsushima) to detect each motion by
comparing the results obtained in two or more different periods.

In this study, we present horizontal motions of the sites where we occupied twice or more.
Furthermore, we compare the motions with results derived from GPS observations and VLBI

observations by GSI and show that all results are consistent.
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Table.1 Observation periods at the sites where

the SLR observations were carried out

twice or more. SLR
SLR
Site Epoch Table.1 4
chichi Shima 15t 1988 Jan. - Feb apte.
2nd 1996 Sep. - Dec. 2 SLR
1st 1988 Jul - Sep 1 2
e 2nd 1997 Sep. - Nov.
Ishigaki Shima
g 3rd 1998 Aug. - Nov. 8 12
4th 1999 Sep. - Dec. Table.2
Wakkanai Ist 1992 Sep. - Oct.
2nd 2000 Jun. - Sep.
Tsushima 1st 1989 Oct. - Nov. SLR

2nd 2001 Oct. - Dec.

AJISAl LAGEOS-1, LAGEOS-2
NP
Table.2

Table.2 SLR data used in this study. The numbers of Global data include those of data obtained Simosato

and the first order control points for re-occupations.

. . Titi Sima Simosato Global
Site Epoch  Satellite Pass NP Pass NP Pass NP
Chichi Shima 1988 AJISAI 34 420 119 2381 517 9722
LAGEOS-I 11 95 18 198 378 5498
1996 AJISAI 35 341 110 2117 2144 35162
LAGEOS-I 12 74 36 390 1343 12652
LAGEOS-II 26 262 51 709 1276 15624
Ishigaki Shima 1988 AJISAI 27 320 33 579 449 8859
LAGEOS-I 21 187 21 262 896 13180
1997 AJISAI 24 303 47 885 2495 40310
LAGEOS-I 8 73 1 19 1733 18427
1998 AJISAI 43 572 86 1731 2071 31185
LAGEOS-I 19 114 38 496 982 9850
LAGEOS-II 36 404 62 1009 1471 16641
1999 AJISAI 29 264 40 818 3431 60150
LAGEOS-I 13 97 16 156 2892 36997
LAGEOS-II 31 356 25 382 2456 34402
Wakkanai 1992  AJISAI 31 479 27 490 879 14732
2000 AJISAI 35 461 41 765 2702 39855
LAGEOS-I 7 97 11 121 673 7151
LAGEOS-II 5 27 11 148 908 10421
Tsushima 1989 AJISAI 50 694 46 946 690 11847
2001 AJISAI 60 799 116 2400 2323 37053
LAGEOS-I 8 52 26 389 972 10822
LAGEOS-II 8 63 35 623 893 11207
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Table.3 Estimated rectangular coordinates with formal errors of SLR measured points at Simosato and the

first order control points for re-occupations together with those of the stone marker at the first order

control points for re-occupations.

(a) Chichi Shima

Epoch X [m] Y [m] Z [m]

Simo SLR  -3822388.364 0.011 3699363.505 0.011 3507573.234 0.007
1988.05 Chi SLR -4491072.491 0.012 3481527.800 0.015 2887391.883 0.010
Chi Marker -4491061.291 3481517.741 2887417.424

Simo SLR  -3822388.379 0.005 3699363.586 0.005 3507573.144 0.004
1996.75 Chi SLR -4491068.257 0.011 3481531.208 0.010 2887394.378 0.008
Chi Marker  -4491061.038 3481517.975 2887417.405
(b) Ishigaki Shima
Epoch X [m] Y [m] Z [m]

Simo SLR  -3822388.396 0.011 3699363.479 0.012 3507573.268 0.008
1988.50 [shi SLR -3265753.882 0.012 4810000.832 0.010 2614265.605 0.009
Ishi Marker -3265721.017 4809994.342 2614345.283

Simo SLR  -3822388.359 0.006 3699363.593 0.007 3507573.192 0.006
1997.58 Ishi SLR -3265798.000 0.008 4809974.132 0.008 2614255.213 0.008
Ishi Marker -3265721.358 4809994.291 2614344.786

Simo SLR  -3822388.322 0.007 3699363.538 0.008 3507573.186 0.007
1998.58 Ishi SLR -3265797.679 0.019 4809974.127 0.014 2614255319 0.014
Ishi Marker -3265721.251 4809994.244 2614344.708
Simo SLR  -3822388.405 0.007 3699363.508 0.007 3507573.091 0.005
1999.67 Ishi SLR -3265798.626 0.010 4809979.242 0.009 2614245.094 0.007
Ishi Marker  -3265721.498 4809994.286 2614344.605
(c) Wakkanai
Epoch X [m] Y [m] Z [m]

Simo SLR  -3822388.406 0.011 3699363.508 0.012 3507573.176 0.009
1992.67 Wak SLR -3522929.135 0.010 2779243436 0.010 4517637.359 0.011
Wak Marker -3522919.105 2779242922 4517642.943

Simo SLR  -3822388.341 0.008 3699363.529 0.009 3507573.093 0.007
200042 Wak SLR -3522928.427 0.037 2779241.039 0.044 4517639.387 0.044
Wak Marker -3522918.775 2779242481 4517642.330
(d) Tsushima
Epoch X [m] Y [m] Z [m]

Simo SLR  -3822388.345 0.008 3699363.523 0.008 3507573.231 0.009
1989.75 Tsu SLR -3344473.915 0.009 4087076.191 0.010 3564512.530 0.008
Tsu Marker -3344472.549 4087072.823 3564514.641

Simo SLR  -3822388.283 0.004 3699363.649 0.004 3507573.033 0.004
2001.75 Tsu SLR -3344478.205 0.008 4087079.742 0.007 3564504.044 0.007
Tsu Marker -3344472.417 4087072.198 3564513.871

-76-



Horizontal Motions derived from Satellite Laser Ranging Observations.

Table.4 Relative vectors from the SLR measured point to the stone marker.

Site Epoch X [m] Y [m] Z [m]
Chichi Shima 1988 11200 -10.059 25541
1996 7.219 -13233 23.027
1988 32865 -6.490 79.678
o 1997 76642 20158 89573
Ishigaki Shima
1998 76427 20117 89.389
1999 77128 15044 99511
. 1992 10030 -0.514 5.584
Wakkanai
2000 9.652 1.442 2.943
. 1989 1366 -3.368 2111
Tsushima
2001 5788 -7.544 9.827
SLR NASA SLR
GSFC
GEODYN-I1/SOLVE GEODYN-I1/SOLVE
Table.3
GEODYN-II GPS

JGM-3 Tapley et al., 1994
MSIS86 Hedin, 1987

IERS Conventions 1996
IERS
IERS Bulletine B
ITRF93 ITRF96
Greenbelt 7105
Haleakala 7210 2000
Haleakala
Haleakala
Graz 7839
GEODYN-I1/SOLVE
1997 1998

Table.4

GEODYN-I1/SOLVE

1999
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Table.5
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Table.5 Baseline vectors from Simosato to the stone

re-occupations and differences between each epoch.

(a) Chichi Shima

marker at the first order control points for

dXx [m] dY [m] dZ [m] Baseline [m]
1988.05 -668672.927 0.009 -217845.765 0.010 -620155.809 0.008  937642.516 0.009
1996.75 -668672.659 0.011 -217845611 0.011 -620155739 0.008  937642.243 0.011
A 0.268 0.014 0.154 0.015 0.070 0.011 -0.273 0.014
(b) Ishigaki Shima
dX [m] dY [m] dZ [m] Baseline [m]
1988.50 556667.379 0.013 1110630.863 0.013 -893227.984 0.011 1530109.707 0.013
1997.58 556667.001 0.009 1110630.698 0.010 -893228.406 0.009 1530109.696 0.010
A -0.378 0.016 -0.165 0.016 -0.421 0.014 -0.011 0.016
1988.50 556667.379 0.013 1110630.863 0.013 -893227.984 0.011 1530109.707 0.013
1998.58 556667.071 0.020 1110630.707 0.016 -893228478 0.016 1530109.770 0.017
A -0.308 0.024 -0.156 0.021 -0.494 0.019 0.063 0.021
1988.50 556667.379 0.013 1110630.863 0.013 -893227.984 0.011 1530109.707 0.013
1999.67 556666.907 0.011 1110630.778 0.010 -893228486 0.008 1530109.767 0.010
A -0.472 0.017 -0.085 0.016 -0.502 0.014 0.060 0.016
(c) Wakkanai
dX [m] dY [m] dZ [m] Baseline [m]
1992.67 299469.301 0.013 -920120.586 0.014 1010069.767 0.013 1398765.416 0.016
2000.42 299469565 0.011 -920121.048 0.013 1010069.237 0.011 1398765.394 0.014
A 0.265 0.017 -0.462 0.019 -0.530 0.017 -0.022 0.021
(d) Tsushima
dX [m] dy [m] dZ [m] Baseline [m]
1989.75 477915796 0.010  387709.300 0.012 56941.410 0.009 618032.631 0.011
200175 477915866 0.008  387708.548 0.008 56940.838 0.007 618032.161 0.008
A 0.070 0.013 -0.752 0.014 -0.572 0.011 -0.470 0.014

Table.6 Horizontal motions relative to Simosato (a) and a stable area in Eurasian plate (b) derived from

SLR observations.

(a) Simosato

(b) Eurasian plate

Site Magnitude Azimuth Magnitude Azimuth comment
[mm/yr] [deq] [mm/yr] [deg]
Simosato - - 32 291 Sengoku (1998)
Chichi Shima 35 292 67 293
Ishigaki Shima 64 136 40 159 1988-1997
57 144 38 175 1988-1998
62 141 41 167 1988-1999
Wakkanai 26 96 10 334
Tsushima 37 106 5 75
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ite
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1999 VLBI
Table.7
SLR
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ITRF96 Table.8
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Table.8 Rectangular coordinates and velocities of Simosato and Kashima published in ITRF96.

X [m] Y [m] Z [m] Vx [m/yr] Vy [m/yr] Vz [m/yr]
Simosato -3822388.367 3699363.547 3507573.115 0.0030 -0.0014 -0.0075
Kashima -3997892.263 3276581.277 3724118.220 -0.0013 0.0024 -0.0129
Vh = 7mm/yr, Az =180° Fig.5 SLR GPS
VLBI
2 3mmlyr 5
Vh =29 mm/yr, Az = 299° SLR GPS
Vh = 63mm/yr, Az =126° 15
Vh =16 mm/yr, Az = 155°
SLR 1997 1999
SLR GPS VLBI 3 SLR 10mml/yr
Fig.5 VLBI SLR GPS
SLR
VLBI SLR
VLBI SLR
GPS 3
(a) Chichi Shima (b) Ishigaki Shima -
10mm/yr 10mm/yr
VLBI+ITRF96
GPS (Aira)
SLR(99-88)
SLR(97-88)
SLR(98-88) GPS
(c) Wakkanai (d) Tsushima
«— —
10mm/yr 10mml/yr
SLR
""\> SLR
e ey
GPS ops
VLBI+ITRF96
(Shintotusgawa)

Fig.5 Comparisons of horizontal motions relative to Simosato (or Susami) derived from SLR, GPS and VLBI

observations.
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Examination on Repeatability of Precise Seafloor Positioning

Masayuki FUJITA , Mariko SATO

Abstract

Repeatability of the precise GPS/Acoustic seafloor positioning was examined using observation data
acquired at the Off-Miyagi reference point with a water depth of 1700m located on the landward slope of the
Japan Trench. Using three campaign epochs with comparatively many observation days, estimated coordinates
of the seafloor stations from various data subsets within one epoch were compared. Results from two epochs
show the subset positioning repeatability of several centimeters in the horizontal components, which satisfies
our current target precision. However, one of the epochs gives the difference of several tens of centimetersin
the estimated positions between the first and second half of the campaign period. An error source could be
attributed to the unstable condition in the underwater sound velocity structure implied by the CTD
measurement results. Comparison of the positioning results between different campaign epochs shows that
inter-epoch repeatability is within the range of error comparable to the subset repeatability obtained in this
study, in consideration of the possible stationary intraplate crustal deformation in this region.

Key words: precise seafloor positioning, Off-Miyagi reference point, repeatability
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2001
2002
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Fig.1 Map showing the location of the Off-Miyagi seafloor

reference point with a solid star.

Table 1 Number of data for the Off-Miyagi reference point for the 3 epochs used in

this study.
EPOCH 2002/5 2003/5 2003/7
Observation days 4 6 6
Observation lines 47 29 60
Shots 3994 6448 7157
1700m
Fig.
2001
4
3
1700m 4 Table
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Validation of Ocean Current Observation with High-Frequency Radar

Hideki KINOSHITA , Hiroyuki YORITAKA |, Toshihiro TAKASHIBA and Tomotaka ITO

Abstract

Japan Coast Guard has started real time sea surface current observation with High-Frequency (HF) radar
in the area between Hachijo-jima Island and Nojima-saki Cove from August, 2001. In this paper, to understand
the characteristics and quality of HF radar data, some comparisons are carried out. Radial current speed data
measured at each radar site are compared with the current data observed with shipboard ADCP and moored
ADCP, and the geostrophic current from sea level difference between Miyake-jima Island and Kozu-shima
Island. As aresult, it is shown that the residual error between the surface current speed with HF radar and
current speed at 10m depth with ADCP is about 30 cm/s, and that the residual error between the surface current
speed with HF radar averaged in 25 hours and the geostrophic current speed calculated from sea level
difference averaged in 25 hours is 15.5 cm/s. In conclusion, HF radar observation in the area between

Hachijo-jima Island and Nojima-saki Cove is available to monitor the Kuroshio Current as for daily averaged.

2002

Fig.1 2

Fig.2

200km
Crombie (1955) 1970
2001 8
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Environmental and Oceanographic Research Division
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Table 1 Specification of the HF radar.

manufacturer CODAR Ocean Sensors
frequency 5 MHz

sweep width 15 kHz
coverage 200 km

spatial resolution 10 km

time resolution 0.5 hour

data processing interval 3 hour

power 50 W

receiving antenna

vertical monopole (2.5 m) and
horizontal 2 crossed loopes (2.5m)

transmitting antenna

1 monopole (14.5m)

35°N

34°N

33°N

Q Nojima_Site

138°E

139°E

140°E 141°E 142°E

Fig. 1 Map of observation site. Solid triangles

indicate

Coverage of each radar site is shown as a

locations of HF radar remote site.

sector form. Solid circle indicates a mooring

point of ADCP.

Barrick et al., 1977)

Lipa and Barrick (1983)

(1983)

Lipa and Barrick

MergedSST_& TotalVector_2003-10-19_ 1200

— 1lknot

35°N

34°N

33°N

ATYRREE® Y c R AAY
=% Y®EEPTTAAT
YrRYYSTTTT

139°E

140°E

141°E

142°E

Fig. 2 An example of current vector map by HF

radar with sea surface temperature by

satellites. Spatial resolution is about 10 km

Bragg

and Barrick (1983)
Codar

Codar

2001
ADCP

Lipa

2003
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Fig. 4 Map of yearly averaged radial speed by each remote site during FY2002. Left: Hachijo site. Right:

Nojima site.
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Fig. 6 Results of comparison between radial velocity by HF radar and radial component of velocity at 10m in
depth by shipboard ADCP. Top: Cruise Track, Middle: Scatter plots of the radial velocity at HF radar
Nojima site (vertical axis) and the ADCP velocity (horizontal axis), Bottom: Scatter plots of the radial
velocity at HF radar Hachijo site and the ADCP velocity. Left: September, 2001, Right: December,
2001. Vertical bars in scatter plots are indicate RMS of radial velocity measurement by HF radar.
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