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Abstract

Precise SeaBeam 2000 swath bathymetric data around Japan obtained by Hydrographic Depart-

ment were compiled and displayed in common format. Shaded relief maps and three dimensional

whale-eye’s views are produced from these data, which help us to understand the sea bottom

topography intuitively.

Statistical estimation was attempted for objective evaluation of the

topography by means of the power spectrum slopes of the water depth profiles. The result suggests

that the horst and graben structure characterizing the trench seaward slope is the origin of the

values of the power spectrum slopes greater than 3.
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Fig.1 left : Epicenter distribution with M 24 by Japan Meteorological Agency during 1926-1995 Sep. on
the ETOPOS5 bathymetry. Red and white dashed lines are positions of plate boundaries. right : Map
showing the data coverage of the SeaBeam 2000 obtained by Hydrographic Department, Japan (HDJ).
Shading indicates where the bathymetry was collected. EU : Eurasia, PA : Pacific Ocean, ST :
Sagami Trough.
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Fig.2 (a) Bathymetric map of the Nankai Trough region. Contour interval is 200m. The data include
not only the SeaBeam 2000 data but other multibeam data, for example, obtained by S/ V Takuyo. (b)
Shaded relief plot of the same region of (a). Illumination angle is from the west-northwest.
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relief plot. Illumination angle is from the west-northwest.
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SeaBeam 2000 bathymetry of the region Al in Fig. 1. Contour interval is 50m,
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Fig.8 (a) Bathymetric map around
Tohoku region. Contour interval is
200m. (b) Shaded relief plot of

the same region of (2). Illumination

angle is from the west-northwest.

135°E 140°E 145°E

39°N

144°E

140°E  141°E  142°E = 143°E

e

145°E

4
7
s
-

6.5 35 25

depth,km

[

-1.5

-0.5 0.0

[HZ] 1YPION] pun ONINQ 0YOfiY ‘VALVOVIVN MOunsvpy ‘VA VZIHSIN psnzy



139°E
44° 00'N T
‘\;:\.f 15
= A
'.'_';gu
43" SN e A
()
2 s
N— gL
43° 00'N = 5
F~
",_=-. ”
4 ¥
42" 30N g— = .
£SO - SO 1]l . [
42' 0O'N T

Fig. 9
is 50m.

141°E

135°E 140°E 145'E
(a) Bathymetry of the region Bl in Fig.1, the eastern margin of the Japan Sea. Contour interval

(b) Shaded relief plot. Illumination angle is from the west-northwest.

44° 00'N

43" 30N

43" 00'N

42" 30'N

42° 00'N §

-3.5

25 =5 1.0

depth,km

undoyp punoan ggog wnagnas bHuisn fAgaufiyyng yinmg



42° 30'N

42° 00'N

41" 30'N

41° 00N

a)

35°N Maia?

135°E 14

42° 00'N

41° 30N

41° 00'N

0°E 145°E
Fig.1l0 Same as Fig.9 but for region B2.

40 -35 -25 -15 -0 -03 0.0

depth,km

IWAZT 1YDION pun ONIIQ 0O ‘VAVOVIVAN MOUnsSnpy ‘Vil VZIHSIN DSnzy



Swath Bathymetry using SeaBeam 2000 around Japan

¢ uo01dal 10] Mg §31 sk sweg 18]
3.5%} 3.0¢1 3.5¢}

W ‘yidep

00 €0 O+ G- g2 g¢ 0%

N.00 .68 N.Q0 .6€

N.OE .6€

N.OE .6€

N.00 .0F%

N.00 .0¥

N.Og .0V

N.OE .0¥




Azusa NISHIZAWA, Masanori NAKAGAWA, Kyoko OKINO and Noriaki 1ZUMI

w

Rt d .
T RS T N TR T R NV VT T S G (TR —

0.5

-1.5

144°E
-3.0

-65 -55 45

.0

-8

145°E

144°E

SeaBeam 2000 bathymetry of the region Clin Fig.1, around the Japan

P
143°E
Fig.12 (a)

41°N
40°N
39°'N

B P

depth,km

(b) Shaded relief plot. Illumination angle

Trench. Contour interval is 50m.
-northwest.

is from the west




39" 00'N —

38" 30'N

38" 00'N

37° 30'N

38" 30'N

38° 00'N

37" 30'N

Swath Bathymetry using SeaBeam 2000 around Japan

140°E 145°E

143°E 144°E 145°E

———pm————— )
-80 -65 -55-45 -3.0 -1.5 0.5

depth,km

Fig.13 Same as Fig.12 but for region C2.

s



Azusa NISHIZAWA, Masanori NAKAGAWA, Kyoke OKINO and Noriaki 1ZUMI

a)

28° 30N

28" 00'N

130" 00'E

130" 30'E 131° 00'E

-7.0 -4.5

28" 30'N

I 28° 00N

130" 00'E 130° 30'E 1317 00'E

)
-3.0 -2.0 -1.0 -0.0 1.0

depth,km

Fig.14 (a) Bathymetry off the Kikai island near the Nansei-Shoto Trench. Contour interval is 50m. (b)

Shaded relief plot. Illumination angle is from the northwest.
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for Figs.16-20 is shown at the right.

Japan Trench seaward slope (region #1)

g , ;
1024 N k
1019 L
topography ot N ]
i Lot 1017 4 3
0] ——— 16
e 1076 3
9 e . .
- % :2:\ i Fig.16 (Left) Water depth profiles used to gen-
3 F
7 e T ] erate one-dimensional power spectrum from
1024 3 . : N "
8 o] i various azimuths for Region 1 in the Japan
5 E — 100 ™ 3 % 2 - ]
o ] i Trench. The top is NS direction transect and
X = .
£ 2 :E: k [ the following ones are sampled along the line
= 23 SR AN i clockwise at an interval of 5°. These profiles
£ 17 o 1054 E X i
2, L e\ i are offset for clarity of presentation.
53 ,/ff;‘l) :§:1 ‘ 1 (Right) Power spectrum densities estimated
-2 3 H - o .
v 10" 1 for profiles at every 15° clockwise from the
E 10° 4
-4 107 4 north. For ease of comparison, each spectrum
’ 10 4 .
5 159 has been offset by two orders of magnitude.
e
s :2‘5‘ I'he absolute values of the vertical axis in this
1
-8 s 1081 . ‘ figure are meaningless. Also shown are lines
-50-40-30-20-10 0 10 20 30 40 50 60 102 10! 100

Distance (km) wave length(km) of slope of g=3.

WHR 1, R2ickigl Cex/hE 2 aliass Mol s (R5, Fig20) oaigicoly a2y
HBH, COWEELVFEL(HNLG2HIc, R3 PR, WIENEBRTIE, w555 kAl
DACEBELIF /N E k2 % R a5 4 & TN DEENIKE L, A7 P vd
hE, ShicHAOMEE4 (R4, Figl9) &b HRTL22 L pHLARE( LT3,



depth (km)

Fig.17 Same as Fig.16 but for the Region 2.

depth (km)
0 0 W O D I W - P

Fig.19 Same as Fig.16 but for the Region 4.

o

“ o = N W s OB N B ®

& N e b oAb R

(=3
Rt Bis B Bats Bad e B 1

Azusa NISHIZAWA, Masanori NAKAGAWA, Kyoko OKINO and Noriaki IZUMI

Japan Trench seaward slope (region #2)

topography

] ==

—

%_

R

" Power(km?)

102! 4L L L
0
1019 4
10‘"1\" \
1077 o, i
1084
1054
oM 4
1094
1024 -
1011 4
1070 4
1074,
109 4
107 4
105 4
105 4
1044
108 4.
1024
10'1
10° 4
10 4
102 4
103 o
104 4
105 4

s B B maie Bii

i Dbl T b b i s R T B lobun, b i D i et i

T

-50-40-30-20-10 0 10 20 30 40 50 60
Distance (km)

108

102 16‘ u':;ﬂ
wave length(km)

Japan Trench seaward slope (region #4)

topography

|

Power(km3)

102 ~
10301 3
1014,
1004
1074,
1016 4
10554,
0% 4
10'3 4 1
1024 °
i 8
100
109 §
1089
107 o
106 o
105
1044
1024,
102 4
10" 4
10° 4
107 4
102 o
103
104
105+

o B B bt ke A I B ks I B Ik e B |

-50-40-30.20-10 0 10 20 30 40 50 €0
Distance (km)

108

e o
wave length(km)

depth (km)

topography i

r

10 I

o r

1

8 1

7 1

il :

- 1

o 1

4- E 3

3 4 = r
©

23 = J

14 © [
o

; |

-1 3 %

2 T

-3 = E

-4 b

51 F

83 r

7 ; {

8 ey 108

Japan Trench seaward slope (reglon #3)

102

-10080-60-40-20 0 204‘08‘03’0100
Distance (km)

w0 10
wave length(km)

Fig.18 Same as Fig.16 but for the Region 3.

depth (km)
8 0 i oM AR 0 400 WO A

=}

Japan Trench seaward slope (region #5)

topography

Power(km3)

107

10204 N
1°|ﬂ}
1018
1017 4
1018 §
1015 k'
ST
1012 4,
10‘2 ] 3
1om %
o]\
109]\
1084 °
107 o
108
105
10% o
107 4
1023
10' 4
10° o
10! 5
102 +
102§
104 o
105 o

e B B B B e A B i B R B B b e s S

-50-40-30-20-10 0 10 20 30 40 50 60
Distance (km)

108 4 T T
102 10! 109
wave length(km)

Fig.20 Same as Fig.16 but for the Region 5.




Swath Bathymetry using SeaBeam 2000 around Japan

b [ [ [ [

LA T R A A A

dntin

WE HE WE ME
- ]

B

Fig.21 Three-dimensional view (whale-eye’s view) of the seaward slope of the Izu-Ogasawara Trench.

Index map for Figs. 22-23 is shown at the right.
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lzu-Ogasawara Trench seaward slope (region #1)
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Fig.22 (Left)

erate one-dimensional power spectrum from

Water depth profiles used to gen-

various azimuths for Region 1 in the Izu-
Ogasawara Trench. The top is NS direction
transect and the following ones are sampled
along the line clockwise at an interval of 5°.
These profiles are offset for clarity of presen-
(Right)
estimated for profiles at every 15" clockwise

tation. Power spectrum densities

from the north. For ease of comparison, each
spectrum has been offset by two orders of
magnitude. The absolute values of the verti-
cal axis in this figure are meaningless. Also

shown are lines of slope of 3=3.
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lzu-Ogasawara Trench seaward slope (reglon #2)
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Fig.23 Same as Fig.22 but the Region 2.

Japan Trench seaward slope (region #4 & #5)
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Fig.24 Comparison of the water depth profiles
and power spectrum densities between Region
4 (green) and Region 5 (blue) in the seaward
slope of the Japan Trench.
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