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Test Flights of the Airborne Laser Hydrography system(JCG-SHOALS) in Japan
Minoru TOZAWA, Yoshihiro MATSUMOTO: Hydrographic Surveys Division
Nobuyuki IWAMOTO, Tomozou ONO, Hiroki YAJIMA: Hydro. Dept., 6th R.C.G. Hgs
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Hybrid Echo Sounder "PDR701"
Minoru TOZAWA, Yoshihiro MATSUMOTO: Hydrographic Surveys Division
Takuya CHUJO: Ocean High Technology Institute Inc.
Takamitsu NAKAGAWA: Senbon Denki Co. Ltd.
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VRS RTK

Evaluation of Vertical Positioning Accuracy by VRS-RTK system on S/V
Minoru TOZAWA, Yoshihiro MATSUMOTO: Hydrographic Surveys Division
Tetsuichirou YABUKI: Ocean Research Laboratory
Takuya CHUJO, Yumi AMEMIYA, Toshiaki UEKI: Ocean High Technology Institute Inc.
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GIS

Compilation of Digital Smooth Sheet on General-Purpose Analytic GIS Software
Yoshihiro MATSUMOTO, Minoru TOZAWA: Hydrographic Surveys Div.
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CTIARE (Caution area) lo_CTNARE
CTRPNT| __(Control_point) [P_CTRANT style _|p_CTRANT_label| Right Center
DEPCNT (Depth contour) R
FSHFAC| _(Fishing facility) [o_FSHFAC

[P_LNDELV_sty!

P_LNDELV_label| Right Center

LNDELV|  (Land elevation)

L_LNDELY
[P_LNDIRK_style
[P_LNDIRK_styleRED
NAVLNE (Navigation line) L_NAVLNE

Lower Center

LNDWRK | (Landnark) P_LNDURK_label

lLabel Style  Special Format:
[P_OBSTRN_style  [P_OBSTRN_label|Nautical Depth

0BSTRN (Obstruction) Centered
ln_0BSTRN OBSTRN
OILEAR (il barrier) onear
RAILWY (Railvay) _RaILIY
RIVERS|  (River) LRIVERS
[o_RIVERS
ADW®
ROADIY|  (Road) -_ROADHY
[o_RoADIY
P_sBDAREL
SBDARE|  (Seabed area) (Centered
PSEOAREZ over center
SILTIK 7 Gilo/tanky [A_SILTK
SLCONS ne Construction) | |L_SLONS
SNDHAV (sand waves) P_SNDWAY
[o_sNoav
[Label Style  Special Fornat:
SOUNDG (Sounding) P_sounos Nautical Depth
Centered
TOPUAR (Topnark) lp_ToPuAR
UNSARE (Unsurveyed area) [o_UNSARE
VEGATN| __(Vegetation) A
VEKLP | (Weed/Kelp) [p_wepkLP
lLabel Style  Special Fornat:
[P_IRECKS style  |P_WRECKS_label|Nautical Depth
WRECKS | (iireck) Centered
- TRECKS
. Vector Layer style, Label
_style, _label ®Y
. RED 5-52

3 S-57

(QRY )

Table 3 Summary of script (QRY) files

corresponding to S-57 objects.
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4 S-57
Table 4 Object and attribute table between
digital smooth sheet and S-57.
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5l Ima bit 07 o ] B3}
Display Edit Process Support Toolbars VYiew Tool LegendYiew GPS Options Help |
@1oei| O 02 2] 7| S 2 0 28 R ﬁ%&@ﬂﬂﬂﬁl |
s s 5
File Edit Insert Syntax He 4 a 0,
« 8 Group 1
deltas = 0,005 7
if{ SOUNDG.DEPTH > -99399 } £ o 7 Sket
5 = SOUNDG,DEPTH + deltas o (B Tran:
ifCs =310 € B
printf{"%,0f", int(s)) !
3 else £
, printfC"7, 16", (int(s % 10,0) / 10,00 o B potn
3
| = KOMINATO / Pointlata / sonns_mimes e G LIRS
Table Edit Record Field  Help [=——
e Bt Bt ekt by |
LR E] sl se -
DEPTH
@ | .10 = of B
Bl 0.50 - =
s_| 0.3 o 2 Point
Il 0,30
| 0.30
N B
N 0,40
| 0.40 pose  of 2B Point
El 0,40
@) EAD o 2 Poin
& _ -
0|
Bl « B
| 0.50
@ _| 0.50 o 2 Point
El 0,60 —
| 0.60 S
Bl 0,70 of B Poin 9 8, 8 6, 10,
@_| 0.70 i °f S 9 ° 1
(o 0,70 | B - K ] -
Cl 0,70 . Vieu:| 9.1 scale:] 321 (| | §] 75,52« 292,20 n
N = [Tine to draw: 9 Seconds
Fig.6 Example of soundings.
NATSUR( )
1D s-57
1 1
2 0.002mm Cy
3 0.002-0.0625mn Si
4 0.0625-2.0mm s
5 st
6 2.0-4.0mm G
7 4.0-64.0nm P
8 64.0-256.0mm ch
9 R
1 Lv
14 Co
4 17 sh
18 256mm
NATQUA( )
1D s-57
1 ( NATSUR ) f
2 ( NATSUR ) m
3 ( NATSUR ) c
4
5
6
7
8
9
10

Table 5 Attributes for quality of the bottom.
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; 4 b 7 J =]
File Edit Insert Suntax Help |eu Tool Legendview GPS Options Help |
T S e > 03 T S PV o e | SN LY
a$ = " &2 Group 2[2 < 7 5
3 soumre watqun 1= = > £ ! ? 0,
cb = SBDARE.NATOUR P 6 4 2
Len = strlente$) + 1 of Isken| [ £ oop™ 7 S
Tt 8 6 e B & of (i Tran: 5 4 3
if{ i< len £ « B AL 6 5 3 T
. b$ = nid$cs, i, 1} 4 5’
1 i{== len ) 1 « FEPoint 75 8, 6‘2 & 4,
ey g g &
s ¢ _Table Edit Record Field | 7 7 :
R N 6 3
> HATQUA NATSUR | X 73 9 6, fs 5 43 2 1,
e o a E g 8, ‘s 3 3
& d 9 =
o] s 7 T % 4@3 Y
L 9 9 9 ? 4,7 4
& _| 3 7 4 5 2
re [ 3] 3 5, q
ye @ 9 10; & 7, 1
3 else if( at == "10" ) € :;J : 10, 9, P 6, 7s Ms i
R H = 5 §2 7, 7
at = o) ‘ 10 10, 8
1else ¢ = @ 7 7 7s 5,
. at = al + b3 o] ] 84 7& g 7 4
Soaon rn %] 10, f ]
. 3 & a 8 P '736 67 49
: . || d g 7 4
M o) s ’ CS e T 5
3 o _ T 17 ° 10
o d p
R b=y g e_ll T Yopg 9 5, ’ i
N — = :;Ji : =R 75,52 | 292,20 n -
% 1‘] [ = / nds
7
Fig.7 Example of quality of the bottom.
4.3.1 CATCOA( )
2 [0} s-57
S-57 !
SOUNDG.DEPTH
2
( 6 )
(SORDAT) (SORACC) ’ e
4
5 16
7
8
4.3.2 .
( )
(SBDARE)
6
NATSUR( ) Table 6 Attributes for natural coastline.

NATQUA( ) (
5 7 ) (COALNE)
(SLCONS)

4.3.3
S-57 Edition3
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| 1 [ 0 5
File Edit Insert Syntax ) 2 0 0
if( COALNE,CATCOR > -99993 ) £ & _| 2 0 0
if¢ CORLME,CATCOR == 1 } ] H [ [ A
Style$ = "SteepCoast0l™ Y o 0 i £
3 else if{ COALNE,CATCOR == 3 3 § ] T
Stylet = “SandyShore01” =IKOHINATO / LineData / COALNE MIEd |4
3 else if¢ COALNE.CATCOA == 4 ) §
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Fig.8 Example of coastlines.
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Fig.9 Example of depth contours.
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Table 7 Case examples confusing to attach

adequate attributes.
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(Chain Node) (Chain Node)

1

1

1
SLCONS

CBLOHDI

1

~.——m-”
DEPCNT
TNTmips(Full Topology)
/‘ TNTmips(Full Topology)
CBLOHDI
.\ —/. DEPCNT'\.
SLCONS : SLCONS -
- ~
I t/‘ 'f’ ~“s
CBLOHD: ’ CTNARE ,;; \
1 1 277 DEPCNT )
: A g CTNARE ¢
~.~— _——"
SLCONS: , CBLOHD:
[
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10
Fig.10 Example of an overhead cable across a
wharf. DEPCNT: , CTNARE:
o
) 11
Chain Node
Fig.11 Example of a depth contour across
caution area.
10 TNTmips TNTmips
(SLCONYS) (CBLOHD)
2 Chain Node
11 (CTNARE)
TNTmips (DEPCNT) 2 5.2
S-57 SBDARE
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Overview of the seafloor geodetic observation
- from the aspect of practical operations-
Junichiro UNEMI: Geodesy and Geodetic Office

1 GPS
12
GPS
KGPS
4
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1 (2003) (2003)
1000 2500m 2
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GPS-GYRO
CTD GPS-GYRO :|

XBT ‘ KGPS ‘ ‘ GPS ‘ v

ERE————
R T

\ . —

—8 & = =

R [ «eprs [ cmo xer

Fig.1 The seafloor geodetic system.
Fig.2 Components of the on-board systems.

33



Vol. 22, 2004

1
KGPS
GPS-GYRO
KGPS KGPS
KGPS GPS
GPS
CTD XBT
2
3
KGPS GPS
GPS
GPS-GYRO
1
1
Photo.1 The pole installed on the bulwark at the
8m stern.

2

Photo.2  On-board systems in the observation

room.
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3.1
3.1.1
1.062s
3
14 DGPS
3
Photo.3 Installation of a transponder.
3.2
NAVTEX

3.1.2
1 4
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3.3.1
10kHz M
, 2003

4 M1 M4
M5 M
1
150
4
A/D
, 2003
1

3 a

Photo.4 Installation of the pole.

33
CTD
KGPS
1 CTD
1 XBT
1 2 Sleep
3
Fig.3 Drifting observations (a) and Observations
Wake Up

migrating around the seafloor stations (b).
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Photo.5 The old-type pole (a) and The improved
pole (b).

6

Photo.6 The improved hinge.
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Fig.4 Sketch of the bow of the vessel "MEIYQO". 11
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7

Photo.7 The permanent base of the saddle (a)

and The saddle installed on the bulwark (b).
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Effects of sound velocity profiles in the seafloor geodetic observation
Mariko SATO and Masayuki FUJITA: Geodesy and Geophysics Office

1 KGPS
2003

12
2001
GPS KGPS

1
CTD
XBT
2004

KGPS

2
CTD
XCTD XBT
1 Wilson 1960 Del Grosso and Mader
Fig.1 Schematic image of the seafloor geodetic 1974

observation system.
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1 CTD XCTD XBT

Table.l1 Measurement accuracy of CTD, XCTD

and XBT.
CTD XCTD XBT
Temperature 0.01 0.02 0.2
Conductivity [ 0.001S/m | 0.003S/m -
Depth
(Pressure) 0.15 2 2

CTD XCTD XBT

1 CTD
Sea-Bird
SBE-19 XCTD XBT
1
CTD
CTD
CTD
GPS GPS
CTD KGPS
CTD
1
XBT
XBT CTD
XBT
1 CTD
XCTD
XBT
XCTD
XCTD XBT
XBT
CTD XBT

2 2002 7 4

Vol. 22, 2004

CTD XBT
CTD XBT
CTD
2 (a XBT
CTD
CTD XBT
XBT
XBT
XBT CTD
2 (b
CTD XBT
0 200m 0.5
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CTD XBT
3 2
CTD XBT XBT CTD

(@) Temperature [ ] (b) dT(XBT-CTD)[ ]
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0 ‘
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400 =—
E 600 1%_:]';
£ 800 qﬁ.
& 1000
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1600
2 CTD XBT 2002 7 4
CTD XBT

(a) (b)
Fig.2 Temperature profiles obtained by CTD and

XBT measurement (a) and their difference (b).
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[ Mean Temperature (0 1800m) 2
44 Table.2 Data summary used in this study.
42 | #CTD oXBT|
40 FO—900 2 o A
%o
38 | @ ®
350 2300m
3.6
34 ‘ : 2001 4 2002 7
8 10 12 14 16 18
Time[Hour] 1 )
3 2002 7 4 1122 4300

Fig.3 Time variation in the mean temperature
at Off-Kamaishi during Jul. 4, 2002.
0.1 0.2
0.2 0.5m/s
7 XBT
XBT
4
0.1 0.2 0.2 0.5m/s
Fig.4 The locations of the seafloor geodetic
points used in this study.
XBT CTD
4
XBT CTD 5
CTD
SGOBS Ver.2.2
2004
SGOBS
KGPS
3 NASA/GSFC
IT Colombo, 1998
1
XBT
A Near-Miyakejima-A CTD
350m Off-Kamaishi
2300m 2

Del Grosso
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Fig.5 Locations of the seafloor geodetic stations and the obtained data at Near-Miyakejima-A (a) and Off
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Kamaishi (b).
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Fig.6 Error models given to the sound velocity

structures: (a) Bias error, (b) Linear error, (c)

Linear error (<1000m).
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Fig.7 The differences between the original positions and the positions estimated using sound velocity

structures including the given errors at Near-Miyakejima-A (Left) and Off-Kamaishi (Right): (a) bias

error; (b) Linear error; (c) Linear error (<1000m).

o, O,

1

: the difference of each seafloor station e : the difference of the mean position (REF)
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Fig.8 The dependency of the deviation of the estimated position of REF on the mean sound velocity at

Near-Miyakejima-A (a) and Off-Kamaishi (b).

B: Bias error, L: Linear error, LZ: Linear error (<1000m).
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Development of seafloor positioning software using inverse method
Masayuki FUJITA, Mariko SATO: Geodesy and Geophysics Office
Tetsuichiro YABUKI: Ocean Research Laboratory

1 2 SGOBS
21
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2001 2002 2
1 SGOBS GPS
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KGPS KGPS
GPS

SGOBS (Seafloor
Geodetic OBServation)
Ver. 2.5

>
~~I

1
2
Fig.1 Schematic Figure of the observation
Fig.2 Flow chart of data analysis.
system.
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Fig.3 Algorism for seafloor positioning software.
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Fig.4 Distribution of the seafloor stations with

an example of one-day observation lines.
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Fig.5 Comparison of positioning results due to

differences of initial values and
strategies for estimation of sound
velocity: (a) EW component, (b) NS
component, (¢) UD component for the Off

Miyagi reference point.

1
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Table 1 Travel time residuals (msec) in analyses
for the combination of initial values and
strategies for the sound velocity
correction.

A B C D
C 0.397 0.119 0.166 0.120
X 0.277 0.118 0.164 0.119




~ 04 (@) Stl"ategy‘(c) —‘EW

N’ 0_3 T

8 0.2 f

c

S 0.1

(]

t 0 o ;

= -0.1 e 1
-0.2
-0.3
-0.4 1 1 | L L

ALL(4D) 13 14 15 16

o 0.4 (b) §trategy (C)‘— NS :

<~ 03

8 0.2

g 0.1

e 0.

D T -

t 0 [ 4

= -0.1 ? ;
-0.2 |
-0.3
-0.4 1 1 1 ? 1

ALL(4D) 13 14 15 16
6 C
1 (a) (b)

Fig.6 Comparison of positioning results between
solutions from all-day data and one-day
data in the case of the strategy (C) for
estimation of sound velocity: (a) EW
component, (b) NS component for the Off

Miyagi reference point.

16 1 4
D 1
C
D
3.3
8 5 16 D

55

Vol. 22, 2004

~ 0.4 (@) Strategy (D) - EW
= - T T T T
~ 0.3
]
© 0.2 6
o 0.1 Y é
E 0 ° ®
= -0.1 *

-0.2

-0.3

-0.4 1 1 | L L

ALL(4D) 13 14 15 16

o 0.4 (b) SFrategy [()) - NS :
~ 0.3
8 0.2
c
g 01 +
= -0.1

-0.2

-0.3

-0.4 1 1 1 1 1

ALL(4D) 13 14 15 16
7 D
1 (a) (b)

Fig.7 Comparison of positioning results between
solutions from all-day data and one-day
data in the case of the strategy (D) for
estimation of sound velocity: (a) EW
component, (b) NS component for the Off

Miyagi reference point.
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The detection of oil spills and discoloration water according to the satellite image.
Hiromi NAKAMURA: Ocean Research Laboratory

1
2004
ALOS
ALOS
PULSAR
2000 10 AVNIR-2
1 PRISM
SAR 2000
LANDSAT-7 1999 4
2000 15 SPOT-4 1998
3 24
SAR
SAR 2
2
Aqua(2002 5 4
) ADEOS- 2002 12 14 2003
10 25 1995 5 2002 14
10 o
Table 1 Satellites and their sensors searched by 2000
Tsuchide, Imoto and Kageyama (2000).
ERS-1 AMI
ERS-2 AMI
JERS-1 SAR 3
ADEOS AVNIR
SPOT-1 HRV 1996 6 10 2
SPOT-2 HRV 2003 15 5 9
MOS-1 MES
MOS-1 MES
LANDSAT-5 MSS, TM
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2 1995 7 2002
Table 2 Maritime disaster case in 1995 2002 .
7.04.01 MARQUESA 36,559 33-06N  131-54F 140kl
7.06.22 MINERAL DAMPIER | 87,709 210 30-32 N 126-15E 107kl
7.09.03 895 33-43N  131-32F 94kl
8.04.20 SOUTHER VENTURE| 25,725 20-01 N 136-10E 700kl
9.01.02 NAKHODKA 13,157 37-14N 134-25E 6,240kl
9.04.03 OSUNG No.3 19,684 65km 34N - 35N 129E-130F 186
9.07.02 DIAMOND GRACE 147,012 35-23 N 139-42 E 1,550k!
11.09.24 SEA HOPE 1,698 33-55N  131-52F 110kl
1111.23 199 34-02N  131-48F 90kl
14.03.31 AIGE 2,847 36-00N  133-32E 120k
14.07.25 CO-OP VENTURE 36,080 31-26N  131-01F 910kl
14.10.01 HUAL EUROPE 56,835 34-39N___139-28F 260k!
5.07.23 699 34-35 N 140-00 E 267kl
5.12.23 1,583 94kl
10.09.04 998 260kI
6.02.14 328 34-30N 135-20E 116kl
12.05.09 SUN SAPPHAIRE 22,620 10 40
50113 551 42-20 N 140-55 E 3
5.09.15 KISOGAWA 11,637 1
8.02.09 SUNNY BREEZE 2,635 1
3 1992 4 10 2 2003 15 5 9
Table 3 Recognized discolored water from Oct.2, 1992 to May 9, 2003.
200m 05 1m
31-26N 140-02E 1|1997/11/21
31-29N 140-04E
30-28N 140-18E 2(1997/3/10 100m 20m  10m
3[1097/11719-2 500m  2,000m
4]1998/2/26-27
5[1998/10/27-2 1,000m
61999/1/12-12 7,000m
72001710731 800m  400m 29200179722
300m 1,700m
29-46N 140-23E 8|1996/10/2 2002/5/21 1,000m 6,000m
28-35N_140-52E
27-15N  140-53E 91997/3/10 3,000m
10[1997/11/19-2 30200271711 900m 600m
11]1098/2/26-21 31|2002/4/15
12(1998/10/28 32 N24-26 6 E141-22.7 500m
13[1999/1/12-12 500m 24-26N 141-24E 2001/10/30 _1,000m
14]2000/1/25-2€ 24-17N 141-30E 33]1996/12/9 (200mx 50m
15/2002/2/28 34[1996/12/16 (300mx 50m
200m 2.000m 35[1997/1/27 (2000mx_100m
200m 36(1997/2/17 (5,000mx 560
1,000m 37]1997/3/10
16200373710 so0m 38[1997/3/26 460
26-40N_140-57E 17|2001/7720 _ n26-07_E141-06 3911007/4/14 3,700mx_900m
25-32N 141-15E 18[1997/3/10 4011997/4/16 (3.000mx 80m
19]1998/5/21 41[1997/4/18 500mx_80m
20(1999/9/7 25-27.3N 141-134E 50m 42(1997/4/23 (1,600mx 300m
21]1999/9/16 20m 43|1997/4/26 (200mx_100m
22]2000/1/25-2¢ 4411007/5/1 100m
0.5km 1.5km
45 1,.800m
% 02km 46(1997/10/9 500m
47(1998/2/16 1.9km 370m
23|2001/10/29 100m 48[1998/2/27  N24-17.4E141-292 N24-
2,000m 500m 17.2E141-279 12
3
2412002/2/28 200m
24-47N 141-20E 25|1997/3/10 49|1998/5/21 1 1
26|1998/2/27 50(1998/10/16 60 1 500
51(1998/10/28  N24-17.1E141-29.7 3
27(2000710731 700m 100m 500m
1,000m 30m
28[200179721 N24-45-44.7 E141-19-03.1
200m  150m 52(1998/12/14  N24-153E141-246 15
2 50m
53(1998/12/16 N24-16.9,E141-29.5
30 50m 1
54[1999/978 24-16.5N,141-295E 1,000m
4,000m
55(1999/11/22  N24-17.09E141-28.49 650m
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3 1992 4 10 2 2003 3 ALOS
15 5 9
Table 3 Recognized discolored water from Oct.2, 1992 2004
to May 9, 2003. (continued) ALOS
55 2000/1/25-26 25 0.3km 2km L
26
PULSAR
0.7km
3km
0.5km L
57{2000/4/13 90m 270m
gg 238%27 N24-17.3E141-29.1 70km
2,000 %
60[2001/3/5 10m
ScanSAR 250
61(2001/2/26 N24-18.0,E141-28.5
350km
62|2001/2/16 Ngzgn—116‘5£141—30.1 20m
627 |2000/12/25 1km
63]2000/10/31 N24-17.0,E141-29.0 100m
2 AVNIR-2
2,000m
64(2000/10713  N24-17.2E141-29.2
150m 1,800m
65(2000/7/26 a00m 70km 1Om
66[2001/6/13 450m
67(2001/10/30 3 3,000m
50m 3
68[2001/12/6 100 7,600m
69[2002/2/10 100 sst75 4 4
70(2002/3/1 200m
1,500m P R I S M
500m 50m
1,500m
1,500m 2.5m
200m 400m
7112002/3/13 350m
72[2002/12/19 N24-20,E141-26
73[2003/3/11 1km 3
3km 1km
23-32 41-55E 1996/10/2 2003/5/9
23-06 42-17E 1996/10/2 2003/5/10
21-55 43-28E 1996/10/2 2003/5/9
4 ALOS
Table 4 Sensors of ALOS and the satellites to be searched in this article.
ALOS
JERS-1 SAR
AVNIR
LANDSAT-5 ™
LANDSAT-7 ETM
PRISM SPOT-2
SPOT-4
5
Table 5 The outline of the sensors.
SAR 75km 18mx 24m 35° 1,275MH
AVUNIR 80km 16m 8m |+ 40°
™ 185km 30m 120m
ETM+ 185km 30m
HRV 60km 10m 20m + 26°
HRVIR 60km 10m 20m HRV 4
A [PRISM 70km|[2.5m t1.5° 0.52-0.77u
L [AVNIR-2 |70km 10m + 44° 0.42-0.89u m 4
0 40-70km  [10m 10° -51°
S |PALSAR |50 350kn | 100m 1.27 HZ L
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4 5
4
NASDA
EOC
30
60
1
TRMM 1997
11 28 )
VIRS
5
5.1
2
6
[ ] [0]
[ ] 2000
LANDSAT-5 LANDSAT-7

LANDSAT-5 T™M
LANDSAT-7 ETM+

LANDSAT-7

LANDSAT-7 ETM+
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6

Table 6 Retrieved heavy oil runoff case.

JERS-1| ADEOS |LANDSAT-5(LANDSAT-7| SPOT-2 [ SPOT

7.04.01 1
7.06.22 0 0
7.09.03 2
8.04.20
9.01.02
9.04.03 0
9.07.02
11.09.24
11.11.23
14.03.31
14.07.25
14.10.01

o

coococo N
= © 1

oo ooo
oo ooo

2000

5.2
5.2.1
1
14 3 31 03 30
20 3 78t
AIGE 2,847t
c 160t AIGE
36-00.3N
133-31.7E 120 1,200m
500m
5.2.2
3 31 4 8 9
1
LANDSAT-7(ETM+) 2002 14 3
31 01 30 (UTC)
10 30 7
ETM+ 30m
4
LANDSAT-7 ETM+
ALOS
10m  AVNIR-2
1 3
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Table 7 Retrieved discolored water case.

[JERS-1|
(SAR)

LANDSAT-5|
(™)

LANDSAT-7]
(ETM )

ADEOS
(AVNIR)

SPOT-2
(HRV)

SPOT-4
(HRVIR)

o

=
oc©W~NU R

11
12
13
14
17
19
20
22
23
24
25
26
27
31
33
34
35
36
37
38
39
40
2
42
43
44
45
46
47
48
49
51
56
59
60
62
63
64
65
66

LANDSAT-7 ETM+

I oOOoO 1 1L 1 1 1 1 1 1 I OO0 I OO

Fig. 1 LANDSAT-7(ETM+) image.
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2

LANDSAT-7 ADEOS

Fig. 2 The image near lo Shima (left : LANDSAT-7 right : ADEOS).

6
1995 2002 12
1996 10 2003 5
73
6 JERS-1 ADEOS LANDSAT-5
LANDSAT-7 SPOT-2 SPOT-4 6 SAR

AVNIR TM ETM+ HRV HRVIR

ADEOS
AVNIR
2000 ALOS
AVNIR-2
PULSAR
JERS-1 SAR 1999
ALOS

55
18 47-65,
(2000)
SAR
18 66-73 (2000)

NASDA ALOS

http://www.eoc.nasda.go.jp/
NASDA ALOS

(1990)

(2001)
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Status of Oceanographic Research and Ocean Conditions in the South of Japan during World War 1I
Yoshihiko SUGIYAMA, Isao TEDOKON and Shigeru TOYOSHIMA: Oceanographic Data and

Information Division

1
1939 1
GODAR Global  Oceanographic Data 19
Archaeology and Rescue Project I0C/IODE o o
Intergovernmental Oceanographic
Commission / International Oceanographic 10
Data and Information Exchange 1993 20 100
600m
WESTPAC 1944

GODAR-WESTPAC 2002 5 9

JODC Project-Office 20

81 84
JOoDC
1931 1947 3
12,000
2001
1939 “
1944 ” GODAR
JODC
2 30
81
1924
13
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1
Table 1 Number of digitized stations for each oceanographic research organization.

1943 8 1944 9
1943 3 1943 1944 42
1942 7 1944 2 1943 8
1940 5 1944 9 1940 1944 1108
1940 6 1944 2 1940 1944 1530

( ) 1940 9 1944 9
1939 5 1944 2 1939 1942 622
1939 9 | 1939 1943 467

1939 10 1943 12

1940 6 1944 2
1939 5 1944 9 1939 1944 1589
1942 7 1944 2 1942 1944 215
1939 3 1944 9 1939 1944 1258
1610
1941 1 1941 1943 366
1939 10 1944 2 1939 1944 847

( ) 1939 7 1944 9

( ) 1943 2 1944 2
1942 9 1942 13

( ) 1943 2 1943 10
( ) 1931 1943 1184
1939 1943 650
1939 1941 632
1939 1947 55
12196
4 800m 4000m

JODC 1965
J-DOSS JODC
1931 1947 6 22
12,196
80
1,300
1
1 1 600m

Fig. 1 Distribution of serial observations
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pH 9 3 1944 1945
1944
2
pH J-DOSS 1945
pH
2
Table 2 Number of stations for observed data items.
1931 42 42 22 22 50N
1939 1464 1447 944 73
1940 2,197 2,187 2,163 15
1941 3121 3113 1994 30 o
1942 2467 2,466 1940
1943 2,320 2,243 2,155 17
1944 556 555 543
1945 40N
1946 7 7
1947 20 20 20 14 20
12,194 12080 9,781 109 82 a5 [
1930 1949 3
2 30°N
J-DOSS .
“ JAPAN” World Ocean Database 2 f .
=
1998 “ WOD” £
20°N g
120°E 125°E 130°E 135°E 140°E 145°E 150°E
“ GODAR” GODAR
1942 1943 3 1943
Fig. 3 Station plots for serial data in summer 1943
8000 5 1939 1944
7,000
6,000 1934 1943
5,000
4,000 1961
3,000 1951 26
2,000
1,000 1931 1949
01930 1932 1934 1936 1938 1940 1942 1944 1946 1948 4
1 1940 11
1941 1944 1945
2
J-DOSS 1939 1944
Fig. 2 Time series for serial observed data.
1 3 4 6 7 9
10 12 200

1943 7
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6
2003 9 J-DOSS
oDV
200m
ODV Ocean Data View “ VG Gridding
1939 5.1 100
20
5.2
J-DOSS
4
1940 5.3
1941 54
15
32.5N
1942 5.5
5.6
(1854 1977)
1943 5.7 (Vol.1 No.2) 81-88,
1943 5.8 (1978)
B
1944 81 84 (1966 1968)
5.9 5.10
Cc ( 1) 67 54-57 (1961)
Ocean Data View
1943 (2002)
1978 1961
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The effect of jet from rivers to the driftings
Shinsuke KIMURA: Hydrographic and Oceanographic Department,10th R.J.C.G. Hgs.
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"Tagiri" and Shallow-sea Multi-beam Echo sounder
Yoshiaki MATSUO and Masaru TAGA:
Hydrographic and Oceanographic Department, 10th R.C.G. Hqgs.
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Wind effect on the Temporal Variation of Water Quality at the innermost of Tokyo Bay in the

Season of Strong Stratification

Satoshi YAMAO: Environmental and Oceanographic Research Division
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Fig.1 Observational station
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Table 1 Specification of each sensor

Vol. 22, 2004

0 25m 0.1m + 0.1lm
-5 40 0.01 + 0.02
0 70mScm’ 0.01mS cm™ |+ 0.05mS cm™"
0_40 0.01 + 0.05
0 200p gl™( ) [0.1p gt + 2%
0 100ppm( ) 10.01ppm + 2%
0 20mg I™(0 200%) 0.0lmg I [+ 0.2mg I
2 Im 1
34' 05"
140° 02' 45" N-262LV-D
1 DoPa
15 10
2003 1
3
5 3
2003
UNESCO 1983 2 @ (b
5
5
19.0 6 23.2
Im
;
236 7
22.9
2003
22.3
1
7
153.8 2003 57.4
NORTEK

AQUADOPP CURRENT PROFIRLER

DoPa
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Table 2 Direction and calculation time of water
transportation in the surface layer

mass  transportation with maximum

2km correlation coefficient in each layer
5cms-? (m) ¢) ()
19 1.6 289 19
3.42km 2.6 297 19
3.6 285 16
4.6 290 9
19 5.6 128 47
6.6 100 24
7.6 96 23
8.6 95 22
7 9.6 87 19
10.6 75 17
2
2.6m
10.6m 17 23
7.6m
75°
96° 17 23
17 23
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Analysis of Iron in Seawater Samples by Flow Injection Analysis

Hirofumi OKANO: Ocean Research Laboratory

1 Fe
Fe
Fe
2002 2003
Fe
1987
a,a'-
1987 2000
Web
FIA
Fe
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2
1981 Fe
Fe
H20:2
o-
CH30CsH4sNH:2 N,N-
DMA
N-  p-
-N',N'- -p- MDP
(1) MDP
Fe( ) N- p-
-N',N'- -1,4-
MDB A max 735 740nm
2) ) Fe( )
H20:2
Fe( ) (3) 3
Fe
(2) Fe( ) Fe( )
3) Fe( )
2) MDB
CH3OCsHsNH2  DMA - MDP (1)
H20:2
MDP  Fe( ) =7 MDB  Fe( ) (2)
2Fe( ) H20: 2HY o
2Fe( ) 2H0  (3)
Fe( ) (3)
Fe( )
MDB
Fe( ) (2)



Fe( )

kinetic method

1989

MDB
MDB
MDB
Fe
Fe( )
Fe
precision
FIA
FIA
1984
(1989)
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pH
3 FIA
Fe( )
H20:2 FIA
Fe( ) 2002
2003
FIA
S-3250 2
FIA FI-3000 Yokogawa
Hokushin Electric
C-R6A 0.5mm
PTFE
FIA
FIA
Sample
— AR
] DR
¢ D o 60 20 |
PZ
i D H\W—w
Re—H_H \/(\;/(\;/\— BPC
D
Rz_‘I:I'
P, D
Re—{_
1 FIA
Fig. 1 Manifold of FIA system for iron analysis.
Fe C: Carrier solution, Ri: Reagent solution, Rz

Reagent solution, R3: Reagent solution, P1: Pump,
P2: Pump, I: Injector (valve on six sides, 320uL of
sampling loop), F: Filter (pore size 0.45 pum), T:
Three side joint, RC: Reaction coil, CC: Cooling
coil, D: Detector (Spectrophotometer, 8uL of flow
cell), AR: Analog recorder, DR: Digital recorder, W:
Waste.
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_ Analog

Detector
§-3250
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| Air Trap — (@ 045, m) t
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SOE i soen S somer Joert o super e

ple)
R, R, R, C
\ J A\ _J
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2 FIA FI1-3000(A) (B)

Fig. 2 Conceptual drawing for laying PTFE tubes in the FIA system. The shade areas stand for the inner

area in FI-3000(A) and (B).
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c 4 4
4
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|
¢ 0.45y m FIA
(F) 320p L FI1-3000 2 2
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0.5mm PTFE
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R1 R2
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4.1
60
(RC) MDP 1970
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NaCl 23.48g MqgCl:
Na2S04 3.92g CaCl:

6H20 10.649
2H.0 1.46g KCI 0.66g
1L
4.2 1 mol/L(M)
CHs3COONa 41.02g
CHsCOONa 3H:0 68.04g

500mL
4.3 pH3.2
1M 250mL
1M 237.5mL 762.5mL
pH
pH3.2
44 R:
30% 16.5¢g
pH3.2 250mL
45 R2
p- CH30CsH4NH:
HCI 7.98¢g 1,10-
0.006g pH3.2 250mL
46 Rs3
N,N-
(CH3)2CsHsNH2 6.06g conc.HCI 4.2mL
pH3.2 250mL
4.7
200mL 2mL 1000mg/L
1mol/L 2mL
10mg/L
200mL 10mg/L
2mL  1mol/L 0.2mL
100p g/L
100mL 1mol/L
0.2mL 100p g/L

0,05,1,2,5,7, 10, 15, 50mL

0,05,1,2,5,7, 10, 15, 50u g/L

1

Vol. 22, 2004

Table 1  The condition of equipments in FIA
system.
F1-3000 (A) : 0.25mL/min.x 2
: 0.5mL/min.x 2
FI1-3000 (B) - 60
1 320u L
(Sampling loop vol.)
= 735nm
ABS range: 0.02ABS
$-3250 - 8y L
= 10mm
range: 0.5mV/cm
chart speed: 20cm/h
ATTEN 4
C-R6A  SpEep 2
5
5.1
1
Fe
2
1
4.7
3 (@ (b)
3 (a)
range Full Scale
0.02 0.02ABS 50p g/L 100
Mg/l
0 15p g/L
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3
Fig. 3 The calibration curves of Fe ( ).
ABS range range
S-3250
3 (b ABS range range
ATTEN=4 50u g/L 100p g/L
0 100p g/L
0 50p g/L
RSD
3 (b) 100p g/L
Ou g/L n 5 2.8% 2 0 50p g/L
M g/l n 5 4.3%
Ou g/L n 4 0.5% 2
M g/l n 5 9.1% 0 50p g/L
5.2 0 50y g/L
50u g/L  100u g/L F1-3000

S-3250 Full Scale
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2

Table 2 The results of samples analysis.

pH u mlA Lol
No.2) 8.03 9.4 4.6
N\o.3) 8.07 8.9 2.3
No.9 8.10 8.3 2.3
5.3
No.2 No.3 No.4
Fe pH
FIA 2002
Fe
2
2 2
Fe pH
Fe
pH
Fe Fe
1987
30
Fe
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FIA
2.2. 11
1 p.37-40 (2002).
( )
12 5
p.449-460 (2003).
23 p.15-128
(1987).
84 (1981).
15 154 (1984).

p.136-140 (1989).

FIA
130 - 20 p.29-39 (2002)
FIA
21 p.97-102 (2003).
p.3 (1970).

Web
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GC-MS

Analytical Condition of Organotin Compounds by GC-MS
Hirofumi OKANO : Ocean Research Laboratory
Junko SHIMIZU Environmental and Oceanographic Research Division

1 Sn
1960 2003
TBT
1980
TBTO tributyltin oxides GC-MS
2000 2002
GC-MS
1990 GC-MS
TBT tributyltin TPT
triphenyltin GC-MS
1
2
2.1
TBTO 1 GC-MS
TBT GC-17A
TPT 2 GCMS-QP5050A
GC-17TA J&W
DB-1 30mx 0.25mm 0.25
M m
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2.2
2.3.3
2N GC

n- 2.3.4 MS
GC-MS
1M
n- JTHF !
MBT(monobutyltin) MPT(monophenyltin) Table 1 The parametric condition of GC.
DBT(dibutyltin) DPT(diphenyltin) TBT TPT

TPeT(tripentyltin) TeBT(tetrabutyltin) 260_
min.

280
2.3 300

1.00min.
2.3.1 /

TBT TPT 71.8kPa
1.2mL/min.

GC 39.9
GC 11.6mL/m!n.
13.7mL/min.

Grignard RMgX R

X Br I
NaBEts Table 2 The parametric condition of auto

2

GC injector on GC.

1998 1999

mono- di- 3
tI‘i' R4-nSl’1Xn
R X n 1 3

0.2sec.

0.3sec.

tetra-

R:Sn R 3
Table 3 The parametric condition of MS.

50
450
TeBT tetrabutyltin 0.5sec.
1000count

1000amu/sec.
2.3.2 GC 7min.

GC-MS GC 9min.
GC 31.0min.

31.0min.

10y g/ml  n-

(2000)
1.5kV
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time
2.3.5
GC
2.3.6
1998
4

retention
retention time
MS
3
1997 1998
2000
4
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3
3.1
GC-MS GC
MS
4
10y g/ml  TeBT
GC-MS
4
retention time 1
1
1 2 15
20 /min 130
200 5 7 /min.
300 ’../
_ 250 e A —
g 200 /‘f .....
g 150 /y _ ,,,,,
E 100 F-u” -0 |-
50 = e
0 5 10 15 20 25 30 3!
Retention time (min.)
1
Fig. 1 Column temperature plotted against

retention time at 4 methods as indicated.

Table 4 The parametric condition of temperature control on column in GC.

80 1min. - 15 /min. =170 1min. -
1997 200 5 /min. -210 - 15 /min. =260  7min.

50 2min. - 20 /min. 140 - 7 /min.

1998 280 220 - 15 /min. -310  6min.
60 2min. -~ 20 /min. -130 - 10 /min.
1998 270 5210 - 5 /min. -260 - 10 /min. -300

2min.

60 2min. - 20 /min. 200 - 5 /min.
2000 280 300 2min,
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< 10,000,000 'd_)
£ 1%
]
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Fig. 2 Peak height of TeBT standard solution Retention time
under the condition each temperature Fig. 3 The column temperature plotted against
programs. the retention time of TeBT under the
260 300 condition each temperature programs.
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Fig. 4 The A intensity of peak plotted against
the retention time of TeBT under the
condition each temperature programs.
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peak under the condition each temperature

programs.
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3.2
TeBT 10y g/ml
n=7 5
6
Intensity
5 6
3.1 TeBT
5 TeBT

Table 5 The result of repeat analysis of TeBT

standard solution.

No.  Peak Ht. Base Ht. A Peak Ht.
1 14869530 189773 14679760
2 12201230 120240 12080990
3 12413890 129895 12283990
4 12481530 131834 12349700
5 13036420 122772 12913650
6 13128260 123749 13004510
7 12336010 132126 12203880
Average of No.1 7 12788069
SD of No.1 7 839099
RSD (%) of No.1 7 6.6
Average of No.2 7 12472787
SD of No.2 7 354424
RSD (%) of No.2 7 2.8
100,000,000~ e e B e B 3
R I Peak .
g 10,000,000t Y 3
% 1,000,000 3
z )i ]
§ 100,000Mkﬂ7 A 3
10,000 ————— S e S P
0 1 2 3 4 5

Intensity
Fig. 6 The height (Intensity) of peak and base
plotted against the passage time after the

first analysis.
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2
TeBT n=6
RSD 2.8%
3.3
0 3min.
TeBT
7 Omin.
0.5min. 1.0min.
1.0min.
1.5min.
15,000,000 ; 1 g
2 10,000,000 ,ff . -
< 5,000,000
q
0 i i i
0.0 05 1.0 15 2.0 2.5 3.0

(min.)

Fig. 7 The peak height (Alntensity) plotted

against the sampling time.

GC-MS-SIM SIM Selected Ion Monitoring

4.1
(2000)
100p g/ml  DBT TBT DPT TPT TPeT
TeBT n- 1000p g/ml
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MBT MPT n-
n- 10
M g/ml
4.2
(2000)
15 20ml 4.1
10y g/ml
1ml STD-A
MBT DBT TBT MPT DPT TPT TPeT
STD-B TBT TPT
TPeT
40
1ml
1ml n-
THF 1M 30
10ml  0.5M
10ml 10ml 5%
n- 2.5ml
5% n-
2.5ml 2
10ml
2
10ml
10p g/ml  TeBT
1ml n-
GC-MS-SIM
4.3
TeBT n- (300
) 7
1y g/ml STD-A
3 TBT TPeT TPT
3 1y g/ml
STD-B

6(a) 6(b) 6(c)
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6(a)  STD-A
Table 6(a) The result of peak detection on STD-A analysis.
Sample | Peak No.| NAME | M/Z R.TIME . TIME F.TIME | A/H(sec) AREA HEIGHT | ID No.
STD-A 1 MBT | 263 9.083 9.043 9.127 1.18 307399 | 260593 1
2 261 9.083 9.043 9.127 1.15 245515 | 213474
3 DBT | 277 9.667 9.643 9.703 1.272 19236 15123 2
4 275 9.669 9.643 9.7 1.245 15707 12620
5 TBT | 277 10.264 10.23 10.293 1.277 21002 16449 3
6 275 10.266 | 10.227 | 10.293 1.391 15884 11417
7 TeBT | 291 10.882 | 10.843 10.92 1.357 27111 19977 4
8 289 10.879 10.85 10.917 1.348 19965 14807
9 MPT | 283 11.04 10.99 11.093 1523 | 281664 | 184931 5
10 281 11.039 | 10997 | 11.077 152 210905 | 138784
11 281 11.093 | 11.077 11.12 1.286 5926 4610
12 TPeT | 305 12.622 12.59 12.673 1.66 17730 10678 6
13 303 12.626 12.59 12.667 1.498 14246 9508
14 DPT | 317 14.582 14.53 14.637 2117 95144 44940 7
15 315 14.583 14.53 14.64 2.089 67994 32542
16 TPT | 351 19.282 | 19.223 | 19.357 2.707 87562 32345 8
17 349 19.285 19.22 19.35 2.696 67188 24923
6(b) n-
Table 6(b) The result of peak detection on n-hexane analysis.
Sample | Peak No.| NAME | M/Z R.TIME . TIME F.TIME | A/H(sec) AREA HEIGHT | ID No.
n-hexane 1 263 8.982 8.97 8.987 0.415 49 119
2 263 9.127 9.12 9.193 1.487 229 154
3 277 9.567 9.55 9.577 0.672 91 136
4 277 9.588 9.577 9.63 1.373 196 143
5 277 9.68 9.63 9.687 0.875 172 196
6 TeBT | 291 10.892 | 10.857 | 10.927 1.296 22586 17431 4
7 289 10.893 | 10.857 10.93 1.369 16663 12171
8 283 11.02 11.01 11.07 2.487 240 96
9 283 11.089 11.07 11.123 1.63 767 470
10 281 11.096 | 11.063 | 11.127 1.315 3926 2986
11 305 13.812 13.77 13.83 1211 151 125
12 303 13.309 | 13.293 | 13.317 0.635 76 120
13 317 16412 | 16.397 | 16.423 0.699 91 130
14 315 17.435 17.42 17.487 0.976 143 147
15 315 17533 | 17487 | 17.543 0.435 76 175
16 351 24.975 24.96 24.997 0.55 60 110
17 351 28.113 28.11 28.16 1.579 67 42
18 351 29.537 | 29.533 29.54 0.221 11 51
19 351 30.232 | 30.217 30.24 0.429 59 137
6(c) STD-B
Table 6(c) The result of peak detection on STD-B analysis.
Sample | Peak No.| NAME | M/Z R.TIME . TIME F.TIME | A/H(sec) AREA HEIGHT | ID No.
STD-B 1 TBT | 277 10.281 | 10.253 | 10.323 1.291 16361 12672 3
2 275 10.283 10.25 10.317 1.321 12671 9591
3 TeBT | 291 10.905 | 10.873 10.94 1.262 21265 16849 4
4 289 10.905 10.87 10.94 1.23 16310 13256
5 283 11.077 | 11.073 11.08 0.195 33 170
6 283 11.102 11.08 11.133 1.646 1035 629
7 281 11108 | 11.083 | 11.137 1178 3881 3295
8 TPeT | 305 12.643 | 12.607 | 12.683 1.756 13484 7677 6
9 303 12.644 | 12.603 | 12.687 1.651 11112 6731
10 DPT | 317 14.58 14577 | 14.623 1.279 260 203 7
13 315 14589 | 14563 | 14.607 0.907 184 203
14 315 15.13 15.127 15.15 1.114 62 56
11 317 17.638 | 17.623 | 17.647 0.379 44 116
12 317 18.755 | 18.753 | 18.763 0.263 28 107
15 TPT | 351 19.305 | 19.243 | 19.373 2.479 62411 25181 8
16 349 19.306 | 19.243 19.37 2.543 46629 18337
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7 STD-B
Table 7 The result of STD-B analysis.

NAME  M/Z RTIME AREA IS RATIO CONC

D (U u/mi)
1 MBT 263
2 DBT 277
3 TBT 277 10281 16361 077 0.99
4 TeBT 291 10905 21265 1.00 1.00 IS:
5 MPT 283
6 TPeT 305 12643 13484 0.63 0.97
7 DPT 317 14.58 260 001 0.00
8 TPT 351 19.305 62411 2.93 0.91
GC-MS
STD-A n- 2
STD-B 3
TeBT
7 STD-B
TBT TPeT TPT 3
MBT DBT MPT DPT 4
n- 7
MBT DBT MPT 3
GC-MS
STD-B 3
DPT
STD-A STD-B
DPT M/Z 317
SIM DPT

R. TIME retention time
STD-A STD-B n-

1y g/ml TBT TPeT
TPT 3 0.99 0.97 0.91y g/ml

TeBT
MBT DBT TBT MPT DPT TPT TPeT
7

GC-MS
GC
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[EITOERICELNE, LFHALEZEOTZHAR
FENIZITBLAE 100 LL EOTEKILATFELTE D,
ZD 450 1L ERBRERYIE NS/ NER—~ U T
Tl B RAET Dk - R KL TH D, Rk
KILNTITHIECHIR A ®), "ERURE 22 & owffisl
BIAAT I TN DAY, MR K L C UL 25 & 5
BT DH L AEBPEITICHETH Y, BURTIX
T JEE K LS B O3 REBLINTAT DAL TV 7R 0.

WIS K LTS B RELS, Wk O E A OV i 23
H, M, H, ¥, FMEAERET 5L E L 6A0
KEBEATND., ZHUTFRELEAOTRIER E L
ATl BICh bbb HBHERBLD—-D2ThH
% (N, 1986) . = R AT I < M
Si02-Al203-Fe203-H20O & DAL i & ik e d 5%
WIZELLHbDOTHY (UMK, 1975), Z DILEWY
MR L B ikt & iz Si, Fe, Al el EE
TR IEBK N EARIC K > TH RIS -k RAT D
LD THD (- fih, 1977).

Z OEFLAL A, BB KITEE OEEIC
X LT T % (K 1986 ;5 /N - fill, 1996
) 72, 0 B EUBLIIRA S AT IR IR K LS
BORUEITRET 2602 FEO—DTHS.

2000 4F 6 H 26 H 4 17 ORESE MBI A 2 2 %6
Lie=FHOKINEE T, ZOEHO 27 HIC
S TR CA AU AKNRAE L., WIS

W T OME K SRS S, MR KRB ORI
O ELHE L 7 AR KT O Si, Fe, Al Ok
SEIGE RO DI DOALESHT R AR Tz, EE
[ /7 45 (VN - i, 1996) < E R (/K - i,
2000) 7¢ & TiE, BREL 2 A G EAKREHC R %
WL, —B&IE L CitE%z, HFELTh L
KR LT, SFTIc L7z, Z ok T
TEMRALBRICRF 2 8T 2 Z LA RETh o 7.
A Fe TlE, SiO2-Al20s-Fe203-Ho0 SR AK i E ik
B 2 N THICAE Y, =5 B K B O B 72 B A
Wi T & 2 AT AL ER T & BR % L 72 D T
BT 5.

2 SyHTRTALERIE DRES

2-1 REDOHE
OSi &k
Si JREOEWEBMERRIEIAN THIZ/EY #v o
T, Si ORENEL, Fe, Al OREEIE,
TE S U B TR R 7 R JRUR CHRER L 7 RS K &
FAW T
OFe 1A%
Kk FeCls % 0.02N Mg FeVA IR I IR fif
L CT#J 1000mg/kg (272 5 K 5 i
OAIl ¥
KRk Al2(SOas)s + 14~18H20 % 0.02N HE BRI
AR L, Al & L TR 1000mg/kg (2725 X 9
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AR L 7.
Offg K
PRZS VRS 2 Wi 7 TR L 72 ¥ K % 7E & 55
Bril 5 # A(SLEE 7pm) D&Mt (LLF T5A J&
Mel) ThEwm L, EBRICHL .

HIR T o Si, Fe, Al ®JEE % ICP
(Inductively Coupled Plasma (i & #3455 & 7
7 A=) Vs e ris (R AREZRIED, 1988)
R VRE LZRER A 1 RITRT.

2-2 ANTHITEBR DAL

B2 RITRLIZED Si WK, Fe &k, Al AR
K OMEK 2 500me B — 1 —IZ & VIRA %, 72
FRREIFHE L, Bk~ 72k @ Si02-Al203-Fe203-H20
FOEAE BB 2 ER L. (BE 1)

2-3 LB DOYRE
AR LT ib B & E BT 5 i C(HLAE 1um)
DOPEHE (LT [5C JE#%)) TIRBI L, I8k % 250m

1L FIBEWF O S, Fe, Al IBE (mg/kg)
Table 1 The silicon, iron, and aluminum

concentration in each solution(mg/kg)

Si Fe Al
Si 172 119 60.7
Fe 0 913 0
Al 0 0 927

023 0 0

FHE 1 ALK

Photo.1 Artificial precipitation
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VART7 ZAaTxTe. 612, K Loy
TR THoWERE L, Jed 250meA X7 T A =3
TRIREAKTER (BRA) L. b, Z0
TR A X, LB L 727~ » 72 Si,Fe, Al D&% KD %
ol airicfi L. E72, KISE®7- Si, Fe
KOVAl O ERBEM e DT, WK A D 3 sy D
B2 bZELGITIEB Ry OTER & & KA
MRk BN D.

TR LIk oJE K Z & 100mo e — 7
—lZB L, AEK%E 5~10m0, 1IN VAR %
5.0meiN A 7. EMEREZWERTICRL, B—0

2R WEBIERICHELZEROE (M)

Table 2 Quantity of the solution used for

generation of artificial precipitation.(mo)

Si Fe Al
#1 1 0.3 0 200
#2 1 0.6 0 200
#3 1 0.9 0 200
#4 1 0 0.3 200
#5 1 0 0.6 200
#6 1 0 0.9 200
#7 1 0.3 0.3 200
#8 1 0.3 0.6 200
#9 1 0.3 0.9 200
#10 1 0.6 0.3 200
#11 1 0.6 0.6 200
#12 1 0.6 0.9 200
#13 1 0.9 0.3 200
#14 1 0.9 0.6 200
#15 1 0.9 0.9 200
#16 4 0.2 0 500
#17 4 0.2 0.2 500
#18 4 0.2 0.4 500
#19 4 0.2 0.6 500
#20 4 0 0 500
#21 4 0.6 0.2 500
#22 4 0.6 0.4 500
#23 4 0.6 0.6 500
#24 4 0.6 0.8 500

BEH 2 BT LI LDRME

Photo.2 The dissolution by the microwave oven.
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FI3R TEME (ug)

Table 3 Fixed quantity result. (u g)

A B

Bp | PH T Fe [ Al Si Fe T AL | 5 [ Fe [ A [ s [ Fe [ Al
#1 7.85] 100 0 o __120] 290 60| 100] _ 300 40]_ -20 10 20
#2 7.82 | 100 0 o120 560 60] 100|580 50| 20 20 _-10
#3 7.77] 110 0 o __110] 830 60| 110] 810 60 o 20 0
#4 7.88 90 ol 110 130 10]___ 230 90 10100 -40 o] _-40
#5 7.80 | 100 o] _120] 120 10| __500] 100 10 __490]  -20 o] _-10
#6 7.76 80 ol 100 140 10 790|100 10790 -40 0 0
#7 7.87 80 o] 110|140 290] 230 100] 290] 220] -40 o] -10
#8 7.81 80 ol 110 140 290] s10] 110 280] s500[ _-30] -10] _-10
#9 7.41 70 o] _100] 150 290] 790] 110] 280] 800] -40] -10 10
#10 | 7.72 90 0 60] __130] 560] _280[ 110] 570 260[ -20 10 _-20
#11 | 7.67 90 0 80| 130] 560] 540 110] 560] _ 550] -20 0 10
#12 | 7.58 80 0 70| _140]  se0]  s830] 120] 70| 850  -20 10 20
#13 | 7.68 90 0 70] _130]  830] 270[ 110 840 260 -20 10 _-10
#14 | 7.65 80 0 90| 140] 830] 530[ 110] 850] 540 -30 20 10
#15 | 7.47 80 0 80| 140] 830] s20[ 120 8s0] 840[ -20 20 20
#16 7.74 * X * * * * * X * * * * 340 220 120 * * * * * *
#17 7.85 * * * * * * * * * * * * 360 220 250 * * * * * *
#18 7.89 * X * * * X * X * * * * 370 230 430 * * * * * *
#19 7.86 * * * * * * * * * * * * 400 220 620 * * * * * *
#20 7.95 * X * * * * * X * * * * 340 40 100 * * * * * *
#21 7.69 * * * * * * * * * * * * 370 560 330 * * * * * *
#22 7.74 * X * * * X * X * * * * 390 560 480 * * * * * *
#23 7.74 * * * * * * * * * * * * 390 560 630 * * * * * *
#24 7.74 * X * * * X * * * * * * 410 570 820 * * * * * *

* *

—I|ZRFEHILZ N SE 7%, 500W OFEEMEF L
VT 30 MIEINENE 2 pfZEm A 3 EIF VR L
I Z M LT (B 2). 30 LI Em#Ed 25 L
T HRNNHEDOT, GETHIHLEND .

Z DR A SAJERK TIER] L, JEIK % 100mo A
AT TAATZ T, WEMEEREHSED
72 DI BC UKD A - 725D 100me e — 7 —
(ZZ& B K % 5~10me, 1N ¥EFEVAR % 5.0mofn z,
TNEN « YA - LB ATV, JE0D 100me A R 7
T A TEIT. BA TR ZE K T el
L, %60 100meA A7 T X a T, KEKTE

& (JEEB) Liz. 7d, ZOIEEBIL, TLEA

K E7= Si, Fe, Al DE RO 5 7= DI 5ot
L.

3 R

3 K DEEIZOWT, MEEMITRD IR L
TR A, BB 200 LR E2E 3RITRLTE.
ZORNL THEMIZRO LB & EKB
DIHTE) EDFEEZHT H L, Fe & Al [T
BOEHLELZELDETHDN, Silco>NT

%, #3230 TH LHMMITAIH - TV, 2D Z &
%, AEIOFEBRTIE, ImINT 2 Si RO &R D7
Mol=Z LITIMAT, Fe, ALICH AT Si 3L
ML N - fth, 1977), hEER DA
CICERTILDOEEZLEND. fto THHICH
THBERTEDICZ T EMBE SN LBETH
A9

FTo, TERIT - TV DU ARBUEHI R 2N 2 <
T % RS 2 AT AL ERVE T U, BB A ICP ey
JOMETHRIET 256, BN DS & /0 Vil
THHIEDIZ NaBEIZLDTURREZ -T2,
IR R D Z3 TSN 7T A — el (2 55 % 23
HUISIEROMEBENRREIC R D120, EMfElE
FERBB/ONRL RDZENH 70, WK B D
Ko, ThIBAEWAKDEEL, IR B
T EEM L REE T h R, BRI T o XE Sy
BEIEKS sz, £, 8FxHRLRON
L2 &M, TUOLOERIZEDBEL/NSLST
LT ENTED.

F£72, 18 B I22 W T ICP A IED Sy
Bril & e+ 572010, HH5 (1987)D Hikic
PEVIE S S 1 (ST, Fe) & R OBIEADNIZ £ 5 5y
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WraEhi L., ZOEER% 4 #1277, Felao
WL, HTE O 2 0.98~1.07 L b B < A3
LT, AlIZOWTIiX 0.68~1.28 & EEICE
R ERMNA ST, £72, Silc>W\WTiX 1.08
~1.45 L2 TORBHZOWTWIEEEIZ X D
IHTED E o Tz, ek, WY BR6NDRIZD
WTIEA B OBBEE L7ow.

4 Bbhiz

WK DJRIR T & 2 LB 2 WK 5 6 3B L,
il & KRR Z M A TET L o P L 0 IR R
THZEICE T, TERITOITE Il E
HBICke, prErEfaEfEcx 5. T2 0k
T, HR B DRV EREHA IR & T T 5 729

IRETES W#I%T@otﬁ%ﬁﬁ@@mﬁ
BEo IR 2 0 U CRIEZ B X, o
OREE DM ERNHIFRFTE L. S HEOZERIZ X
DREICONTL, RBEOHAICHE TH L1,

TE B 2 PR R ALVER L - ISR D E R B ZI S T 2 &0,

REEZHET L THRBTEL2bDLEEZD
ns.

£, A%, BARROEEMAKEEZ VTR
FaR HWEHMEORKR (1 e)

Table 4 The result of a cross-check. (u g)

ICP

Exp Si Fe Al Si Fe Al

#4 90 10 190 120 10 130
#5 100 10 490 120 10 540
#6 100 10 790 130 10 690
#7 100 290 220 130 290 240
#8 110 280 500 140 300 620
#9 110 280 800 130 290 830
#10 110 570 260 140 560 290
#11 110 560 550 140 570 640
#12 120 570 850 150 600 1050
#13 110 840 260 160 880 330
#14 110 850 540 150 890 660
#15 120 850 840 150 870 1045
#17 360 220 250 390 220 320
#18 370 230 430 430 230 490
#19 400 220 620 440 220 740
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Monitoring submarine volcanic activity using T-phases recorded at ocean bottom stations
Yasuo OTANI, Katsuo YAMANE: Hydrographic Surveys Division
Noboru SASAHARA, Azusa NISHIZAWA: Ocean Research Laboratory
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Fig.5 Seismogram recorded by ocean bottom
seismograph off Sanriku from the Kushiro-oki
Earthquake at 17:47 December 22, 2003.
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Fig.9 Seismograms
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