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1. Cruise Summary 

Ship 
Chief Investigator 

Cruise Code 
,Project Title 
Period 
Ports of call 

Institutions 

Purpose: 

RN KAIYO 

Kunio Yoneyama (Leg- 1) 
Kentaro Ando (Leg- 2) 

Oapan Marine Science and Technology Center) 
KY9709 
Tropical Ocean Climate Study 
August 2, 1997 August 29, 1997 
Guam, U.S.A. 
Truk (Chuuk), Federated States of Micronesia 

Koror, Republic of Palau 
JAMSTEC 
MWJ (Marine Works Japan) 
NME (Nippon Marine Enterprise) 
PMEL (Pacific Marine Environmental Laboratory) 
BPPT (Badan Pengkajian dan Penerapan Technologi) 
GODI (Global Ocean Development Inc.) 

The purpose of this cruise is to observe the physical oceanographic and 
atmospheric conditions in and over the tropical western Pacific for better 
understanding of the air- sea interaction and its relation to the ENSO(El 
Nino/Southern Oscillation) and global climate change. 

Observation Summary 

The TOCS (Tropical Ocean Climate Study) group in Japan Marine Scienc� 
and Technology Center OAMSTEC) and Badan Pengkajian dan Penerapan 
Technologi (BPPT) of Indonesia conducted 47 CTD/DO (Conductivity, Temperature 
and Depth/ Desolved Oxygen) casts, current �easurement by shipboard ADCP and 
77 upper air soudings by radiosonde. The four subsurface ADCP mooring lines at 
ON156E, 2S142E, 2.5S142E and ON138E were recovered and deployed during this 
cruise. The 7 ADCPs are now being moored in the surveyed area (ON165E, 
ON156E, ON147E, ON142E, ON138E, 2Sl42E, 2.5S142E). 

The TAO project group in Pacific Marine Environmental Laboratory 
(PMEL;NOAA) and the TOCS group in JAMSTEC conducted the 2 repairs, 4 
recoveries, 5 deployments ATLAS buoys along the 156E, 147E and 137E line. 
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Preliminary Results (by Kentaro Ando) : 

According to the TAO data in the end of August, rather large positive SST 
anomaly is found in the eastern Pacific. This is one of characteristics found during 
the El Nino phenomena. The westerly wind burst, which is also thought to be 
associated with the El Nino, has occured from the mid of July in the central Pacific. 
Associated with this westerly burst, strong northward wind was observed during 

the first leg (see Section 5). After the mid of August, the wind over the western 
Pacific has moderated, however, rather anomalous ocean surlace layer ( lower SST 
and higher SSS than usual) was observed. The data obtained in this cruise may 
prevail the condition in the developing stage of this large El Nino phenomena in 
1997. 

The preliminary data from this cruise shows that the sea surface 
temperature (SST) along 156E shows 28 29 C, and the SST in the western section 
(142E and 138E) shows 29 30 C (Section 4). The SST along 156E is lower than 
usual, showing the warm water was moved to eastward. The warm water more 
than 29 C in the western sections (138E and 142E) is rather shallow (20 40m), 
which may be caused by the local shortwave (solar) radiation after the July August 
westerly wind burst. The surface salinity shows lowest (less than 33.6) at 5N156E, 
at which latitude (5N 10N) cloud band of ITCZ are found from 130E to 180E from 

.. GMS images (see Appendix 2). Along the equator, SSS is low (34.4) in the 
western sites (138 142E) and high (34.6) in the estem sites (147 156E). 
However, strong east west SSS front, which is usually found in normal year is, not 
found from the data, suggesting the lack of rainfall in this year. 

During the cruise, the surface current along the equator was weak but 
eastward except for the current at ON156E. The current data at ON156E from 
shipboard ADCP shows the strong east wouthward surface current during the 
leg 1 (Section 6), which is caused by the July August westerly wind burst. (As 
the current data from the moored ADCP at ONJ56E does not show this responce, 
the data need to be checked. (Page 7.11 7.13)) The ocean responce to this 
westerly wind burst was not apearent at  2Sl4f.E and 2.5S142E from both shipboard 
ADCP and moored ADCP data during the cruise (Section 6). The current data 
from the moored ADCP was almost westward during the period of the July August 
westerly wind burst (Section 7). Conversely, during the winter 1997, the eastward 
surface currents developed at 2S 2.5S 142E, which showed its maximum 
(approximately l.5m/s) in March 1997 when the strong westerly wind burst 
occured. The eastward currents was observed down to 100 m during December 
1996 and March 1997. 
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We could observe the atmospher and ocean in the western Pacific during 
the developing stage of El Nino 1997. The moored and shipboard ADCP data and 
the CTD casts during KY9709 and K9702 Ganuary- February 1997) cruises may 

prevail us variability in the western Pacific during developing the 1997- 98 El Nino. 

Acknowledgement 
We would like to express our special thanks to Captain Hyodo and his 

crew members of RIV Kaiyo. In spite of the shortness of this cruise, we could 
conduct rather large number of CTD casts and all mooring works (ADCP and 
ATLAS) scheduled from the first time. This cruise will not be success without 

their help. 
The instruments (CTD, ADCP Water Sampler etc.) and mooring cables 

used during the cruise were set up, operated and sometimes repaired by staffs from 
Marine Works Japan, Nippon Marine Enterprize and Global Ocean Development Inc. 
Each section in this report were also written by the staffs (Section 11). 
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2.List of Instruments 

(1) CTD (Conductivity-Temperature-Depth profiler) 

·SBE9-11 plus system, Sea Bird Electronics, Inc., USA 

CTD Fish for 10,500m(TOCS Group) 

Date of Calibration 

Primary: T-sensor SN1462 (29-Mar-1997) 

C-sensor SN1045 (25 Mar-1997) 

Secondary: I-sensor SN1465 (29-Mar-1997) 

C-sensor SN1174 (25-Mar-1997) 

P-sensor SN41223 (24-Sep-1993) 

DO-sensor SN130311 (03-Sep-1996) 

(2) Shipboard ADCP (Acoustic  Doppler Current Profiler) 

VM-75,RD Instruments,USA 

(75kH z, 16m bin length, Normal range 560m starting 30m depth) 

(3)Atmospheric Sounding 

·Radio Sonde System, DigiCORA MWll, VAISALA, Finland 

(4)Dissolved Oxygen 

·TOA Portable Dissolved Oxygen Meter Model D0-25A 

·Metrohn Model 726DMS Titrino/ 10ml of titration vessel 

·Pt.Electrode/ 6. 0401. l 00 

·SBE13,Sea Bird Electoronics, Inc., USA 

(5)Bottom Salinity 

·Guildline Autosal Model8400B 

(6) PC02 and TCOz 

·The MRI CO2 Measuring System 

·The MRI Coulometric TC02 Measuring System 
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3. Observation Sites K9709 TOCS Cruise 

15 

10 Palau 

Aug. 29, 1997 

5 

. """' 

0 

-5 

-10 

130 135 140 

JAMSTEC ADCP BUOY (R) 

V JAMSTEC ADCP BUOY (D) 

X NOAA/PMEL ATLAS BUOY (R) 

+ NOAA/PMEL ATLAS BUOY (D) 

NOAA/PMEL BUOY (Repair) 

Guam Aug.3,1997 

Chuuk 
Aug. 15-17 1997 

,;;: 

Kavieng 

Manus 

145 150 155 160 

Longitude 

NOAA/PMEL PROTEUS BUOY (R) 

0 NOAA/PMEL PROTEUS BUOY (D) 

A NOAA�MEL ADCPBUOY(� 

NOAA/PMEL ADCP BUOY (D) 

Q CTD 

t::,. 

Majuro 

165 170 17 



4.1 CTD Sites (K9709) 
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4.2 CTD Cast Table 

St. Date Time(GMT) Latitude Lon itude 

COl 05 Aug.'97 23:25 07
° 

58. 722'N 155
° 

59.649'E 
CO2 06 Aug.'97 05:00 07

° 

00.006'N 156
° 

00.016'E 
C03 06 Aug.'97 10:30 05

° 

59.839'N 156
° 

59.897 
C04 06 Aug.'97 23:43 04

° 

57.554'N 156
° 

13.638'E 
C05 07 Aug.'97 05:28 03

° 

59.949'N 156
° 

00.216'E 
C06 07 Aug.'97 11:20 02

° 

59.960'N 156
° 

00.127'E 
C07 08 Aug.'97 00:51 01

° 

59.884'N 156
° 

Ol.065'E 
C08 08 Aug.'97 04:00 01

° 

30.088'N 155
° 

59.960'E 
C09 08 Aug.'97 07:29 01

° 

00.065'N 156
° 

00.000'E 
ClO 08 Aug.'97 10:48 00

° 

29.9ll'N 156
° 

00.075'E 
Cll 09 Aug.'97 06:22 00

° 

Ol.131'S 155
° 

59.963 
Cl2 09 Aug.'97 09:30 00

° 

30.0l 7'S 156
° 

00.038'E 
Cl3 09 Aug.'97 12:42 0 00.054'S 156

° 

00.006'E 
C14 09 Aug.'97 16:00 01

° 

29.923'S 156
° 

00.025'E 
C15 10 Aug.'97 04:53 02

° 

Ol.191'S 156
° 

00.387'E 
C16 11 Aug.'97 05:53 04

° 

58.991'S 155
° 

59. 768'E 
C17 11 Aug.'97 11:02 03

° 

59.873'S 156
° 

00.021 
C18 11 Aug.'97 16:30 03

° 

00.067S 156
° 

00.021 
C19 12 Aug.'97 09:30 00

° 

00.154'N 155
° 

00.049'E 
C20 12 Aug. '97 16:05 00

° 

00.015'S 154
° 

00.049'E 
C21 12 Aug. '97 22:40 00

° 

00.lll'S 1 59.98l'E 
C22 13 Aug.'97 05:00 00

° 

00.119'S 152
° 

00.008'E 
C23 19 Aug.'97 07:23 00

° 

00.643'S 146
° 

59.520'E 
C24 19 Aug.'97 13:05 00

° 

00.012'S 145
° 

59.824'E 
C25 19 Aug.'97 18:53 00

° 

00.003'N 144
° 

59.975'E 
C26 20 Aug.'97 00:25 00

° 

00.16l'S 144
° 

00.023'E 
C27 20 Aug. '97 06:19 00

° 

00.043'N 142
° 

59.894'E 
C28 21 Aug. '97 02:40 02

° 

27.000'S l
o 

58.648'E 
C29 21 Aug.'97 07:52 01 

° 

59.954'S 141 ° 58.851'E 
C30 Aug.'97 01:40 01

° 

29.966'S 142
° 

00.139'E 
C31 22 Aug.'97 04:53 01 

° 

59.960'S 141
° 

59.930'E 
C32 22 Aug.'97 08:08 00

° 

30.053'S 141
° 

59.920'E 
C33 22 Aug.'97 11:17 {)0

0 

08.099'N 142
° 

00.053'E 
C34 22 '97 16:38 00

° 

00.070'S 140
° 

59.883 
C35 22 Aug.'97 21:51 00

° 

00.084'S 140
° 

00.029'E 
C36 23 Aug.'97 03:08 00

° 

00.084'N 138
° 

59.867'E 
C37 23 Aug.'97 10:21 00

° 

59.932'S 137
° 

59.838'E 
C38 23 Aug.'97 13:36 00

° 

29.958'S 138
° 

00.038'E 
C39 23 Aug.'97 15:37 00

° 

14.968'S 137
° 

59.979'E 
C40 23 Aug.'97 17:32 00

° 

00.062'S 137
° 

59.909'E 
C41 23 '97 19:28 00

° 

14.894'N 137
° 

59.996 
C42 23 '97 21:20 00

° 

29.972'N 137
° 

59.959 
24 Aug.'97 00:26 01

° 

00.052'N 138
° 

00.742'E 
C44 24 Aug.'97 03:27 01 

° 

30.140'N 137
° 

59.963'E 
C45 Aug.'97 01:33 02

° 

26.105'N 137
° 

24.027 
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St. Date Time(GMT) Latitude Longitude 

C46 27 Aug.'97 11:10 04
° 

00.034'N 136
° 

59.931 'E 
C47 27 Aug.'97 16:30 05

° 

00.029'N 137
° 

00.0lO'E 
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4.3 CTD Profiles 
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4.4 CTD sections 
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4.5 Bottle Salinity 
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4.6 Dissolved Oxygen Measurement 

T. Shiribiki 1 
> and K. Komine 2

> 

1 > :Sanyo Techno Marine, Inc., Japan 2 l :Marine Works Japan, LTD. 

Objectives: 

Measurement of dissolved oxygen (below D.O.) using D.O.meter corrected by the 
Winkler titration processed to the WHP Operations and Methods(Culberson,1991). 

Compari�on of D.0.meter data corrected by the Winkler titration with CTD D.O. data. 

Instruments: 
D.0.meter ; TOA Portable Dissolved Oxygen Meter Model D0-25A 
Titrator ; Metrohm Model 716 DMS Totrino/ 10ml of titration vessel 
Ditector ; Pt Electrode/ 6.0401.100 
Software ; Data acquisition/ Metrohm,METRODAT N 6.6040.100 

Methods: 

The 12 piston Niskin water samplers (Go 1015) sampled sea water during CTD upcast. 
The water samples for D.O. were sampled from the 5-liter Niskin water samplers into 
100ml D.O. glassbottles. In each cast, several water samples for the Winkler titration were 

also sampled to calibrated BOD flasks (ca, 180 ml) ( see Green and Carritt 1966). 
During sampling, water corresponded to three times of D.O. bottles was used to flush, then 
water temperature was measured during sampling. 
After the sampling, we analyzed D.0. with salinity correction within 30 minutes. 
(Before measurement, the D.O.meter was adjusted to 0-100% (see TOA D.O.meter 
operation manual)). 
The samples for the titration method were analyzed within 2 hours. These samples were 

analyzed by Metrohm piston buret of 10ml with Pt Erectrode using Whole bottle titration 
in the laboratory under controlled temperature (ca, 23" c) 
The standerdizations have been performed every day before the sample titration. 

The data from the D.O.meter were corrected with calibration factors. The factors were 
decided by linear regression based on the Winkler titration value vs D.O.meter Value. 

Reproducibility: 

(1) D.O.meter Value 
104 pairs of samples were analyzed as replicates taken by same Niskin bottle. The avera 

geand standard deviations (2 sigma) of difference of replicates samples were 0.009 ml/1 and 
0.016 ml/1 (0.34% of D.0.maximum (4.655 ml;1)in this cruise). 

(2) Winkler Titration Value 
61 pairs of samples were analyzed. The average and std.(2 sigma) of difference was 0.008 

m1!1 and 0.018 ml/1 (0.38% of D.O. maximum ( 4.692 ml/1) in this cruse). 
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Results: 

(1) Correction of D.O.meter Values 
Linear regression line listed below was obtained form 352 pairs of D.O.meter- Winkler 

data.(Fig.4.6.1) 

All D.O.meter data were calibrated by this formula.(corrected D.O. data were Shown in 

Table 4.6.1) 

Formula : Y = 0.1201 + 0.9779 X X ( n = 352 ) 

R = 0.9983 

Y : Winkler Value ( mV 1 ) X: D.O. meter Value ( mV 1) 

'(2) CTD- D.O. Sensor Value correction 
The two kinds of alculated polinominary regression curve for upcast and downcast were 

obtained from 631 pairs of CTD D.O.Sensor and corrected D.O.data. (Fig.4.6.2) 

For upcast fomula : Y = 0.7250 + 0.5217 X X + 0.3969 X X 2 ( n = 631 ) 

R = 0.9662 

Y : Corrected D.O. Value ( ml/ l ) X : CTD-D.O. Sensor Upcast Value ( ml/ 1 ) 

For downcast fomula : Y = 0.4680 + 0.6394 X X + 0.3376 X X 2 ( n = 631 ) 

R = 0.9144 

Y : Corrected D.O. Value ( ml/ 1 ) X : CTD-D.O. Sensor Downcast Value ( mV 1 ) 

(3) Contour plots 

Contour plots in Fig.4.6.3 were made from corrected dissolved oxygen data in 

Table.4.6.1 

156E Line : Stn l,2,3,4,5,6,7,8,9,10,11,12,l3,14,15,l8,l 7,l6 

142E Line : Stn 33,32,31,30,29,28 

138E Line : Stn 47,43,42,41,40,39,38,37 

Equator Line : Stn 40,36,35,34,33,27,26,25,24,23,22,21,20,19,11 

( 4) Vertical plo:files 
All vertical plo:files in this cruise are showed in Fig.4.6.4. These data were used from 

corrected D.O. data in Table.4.6.1 

(5) Comparison of D.O. Sensor's value and corrected D.O. value 

To compare D.O. Sensor's value and corrected D.O. value, we calculated root mean 

squares (below r.m.s.) are calculated for each depth and stations by this formula. 

r.m.s. = /! 2:(Xi-Yi )' 

X i : corrected D.O. value Y i : D.O. Sensor's Value 

The upcast and downcast r.m.s. values for each stations and depth are showed in 
Fig.4.6.4 and Table 4.6.2. 
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(6) Comments 

In all stations, D.O. concentrations is more than 4.00 ml/1 above 100m depth .. 
D.O. in the western observations area along equator line is relatively higher than that in 

the eastern area below 700m depth. 

Along 138E and 142E sections, the latitudes of D.O. front around 600db (about 3.00ml/1) 

are near IS, and along 156E, that was near 4N. In paticular, the gradients of the D.O. 
:front is very higher in 138E and 142E sections than 156E 

References 
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Table.4.6.1 (1) Corrected D.0. Data 

Stn. 1 Stn. 2 Stn. 3 Stn. 4 

8N 156E 7N 156E 6N 156E 5N 156E 

Depth(db) D.0.(ml/1) Depth(db) D.O.(ml/1) Depth(db) D.0.(m]/1) Depth(db) D.0.(ml/1) 

0 4.58 0 4.47 0 4.46 0 4.51 

49 4.76 50 4.61 50 3.53 49 4.51 

100 3.30 100 3.28 100 3.25 99 3.41 

148 2.46 149 2.56 150 2.33 149 2.87 

199 1.86 199 1.60 199 1.65 199 2.01 

250 1.38 249 1.41 250 1.23 250 tn 

299 1.28 300 1.32 300 1.27 300 1.23 

349 1.29 350 1.35 349 1.28 350 1.25 

401 1.37 399 1.32 400 1.59 400 1.35 

499 1.43 499 1.40 499 1.19 499 1.46 

599 1.38 600 1.36 598 1.40 598 1.77 

799 1.61 799 1.46 799 1.66 799 1.88 

1011 1.90 1000 1.83 1005 n.d. 1001 2.00 

Stn. 5 Stn. 6 Stn. 7 Stn. 8 

4N 156E 3N 156E 2N 156E 1-30N 156E 

Depth(db) D.O.(ml/1) Depth(db) D.0.(m]/1) Depth(db) . D.O.(ml/1) Depth(db) D.O.(ml/1) 
0 4.45 0 4.47 0 4.53 0 n.d. 
50 3.81 48 4.30 50 4.51 49 4.50 

96 3.54 99 3.08 99 3.35 100 3.22 

148 3.28 150 3.28 149 3.43 149 3.44 

199 2.11 199 2.73 198 2.90 198 3.08 

248 1.68 248 2.59 251 2.46 249 2.78 

299 1.58 300 2.40 300 2.43 299 2.24 

349 1.66 348 2.61 350 2.60 349 2.47 

399 1.78 400 2.63 399 2.59 398 2.58 

500 1.63 499 2.73 500 2.43 500 2.47 

600 1.77 598 1.93 600 2.42 599 2.19 

799 2.01 798 2.11 800 2.23 798 2.35 

1010 1.98 1007 1.93 1012 2.12 1011 2.24 

Stn. 9 Stn. 10 Stn. 11 Sta 12 

lN 156E 0-30N 156E 0 156E 0-30S 156E 

Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/1) Depth(db) D.0.(ml/1) Depth(db) D.0.(ml/1) 
0 4.62 0 4.51 0 4.49 0 4.43 

51 4.56 50 4.34 50 4.46 51 4.22 

100 3.35 100 3.36 100 3.26 101 3.19 

150 3.57 150 n.d. 150 3.13 150 3.00 

201 3.24 200 3.21 200 3.20 200 3.17 

250 3.02 249 3.18 250 3.18 249 3.10 

300 2.91 299 3.04 300 2.98 300 2.63 

348 2.43 350 2.65 350 2.52 350 1.99 

401 2.79 400 2.47 400 2.30 400 2.34 

500 2.58 501 2.71 500 3.01 500 2.95 

599 2.28 600 2.35 601 2.18 600 2.57 
799 2.34 799 2.26 798 2.21 800 2.17 

1010 2.21 1012 2.21 1009 2.12 1010 2.16 

Stn. 13 Stn. 14 Stn. 15 StrL 16 

IS 156E 1-30S 156E 2S 156E 5S 156E 

Depth(db) D.O.(ml/1) D�th(db) D.O.(ml/1) D�th(db) D.0.(ml/1) Depth(db) D.O.(ml/1) 
4.47 0 4.45 0 4.44 0 4.58 

50 4.32 52 4.36 49 4.39 48 3.93 
101 3.17 100 4.40 98 3.27 98 3.06 
151 2.95 149 3.14 148 2.77 148 2.81 
200 3.06 199 2.94 199 3.01 198 2.13 
251 2.96 251 2.95 249 2.68 248 2.12 
301 2.36 301 2.78 299 2.53 298 2.39 
350 2.43 350 2.55 348 2.60 348 2.74 
401 2.63 401 2.56 398 2.60 399 2.89 
501 2.97 502 2.93 498 2.97 499 3.02 
601 2.67 601 2.60 600 2.41 599 2.30 
800 2.42 797 2.60 796 2.58 798 2.78 

1011 2.29 1009 2.25 1010 2.30 1011 2.80 

n.d.=NO DATA 
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Table.4.6.1 (2) Corrected D.0. Data 
Stn. 17 Stn. 18 Stn. 19 Stn. 20 

4S 156E 3S 156E 0 155E 0 154E 

Depth(db) D.0.(ml/1) Depth{db) D.O.(m1/1) D5?th(db) D.0.(ml/1) Depth(db) D.0.(ml/1) 
0 4.54 0 4.60 0 4.60 0 4.46 

50 4.46 49 4.58 52 4.59 49 4.45 

100 3.21 99 3.58 101 3.35 99 3.32 

150 2.42 150 2.65 147 3.08 148 3.01 

201 2.08 199 2.76 198 3.27 200 3.18 

251 2.28 250 2.80 250 3.26 248 3.19 

300 2.56 299 3.36 301 2.99 298 2.95 

352 2.74 349 2.67 351 2.26 348 2.17 

400 2.59 399 2.99 401 2.62 398 n.d. 

501 2.85 500 3.18 500 2.91 498 2.84 

600 2.74 599 2.64 599 1.99 599 2.22 

801 2.50 799 2.30 801 2.24 798 2.32 

1011 2.22 1010 2.37 1013 2.21 1010 2.15 

Stn. 21 Stn. 22 Stn. 23 Stn. 24 

0 153E 0 152E 0 147E 0 146E 

Depth(db) D.O.(ml/1) D�th(db) D.0.(ml/1) D!mth(db) D.O.(ml/l) Depth(db) D.O.(ml/l) 
0 4.64 . 0 4.58 0 4.60 0 4.54 

51 4.56 49 4.56 49 4.63 49 4.57 

102 3.33 100 4.34 98 3.51 100 3.75 

150 3.04 150 3.08 150 3.10 151 3.15 

200 3.26 199 3.25 199 3.33 200 3.24 
251 3.28 246 3.25 249 3.34 250 3.42 

300 3.06 298 3.17 299 3.26 300 3.38 

350 2.39 350 2.28 349 2.84 349 3.03 

400 2.52 400 2.53 398 2.44 400 2.65 

500 3.02 501 2.87 496 2.74 500 2.72 

599 2.44 600 2.40 599 2.51 600 2.41 

800 n.d. 800 2.46 797 2.47 799 2.65 

1011 2.21 1011 2.20 1011 2.39 1012 2.38 

Stn. 25 Stn. 26 Stn. 27 Stn. 28 

0 145E 0 144E 0 143E 2-30S 142E 

Depth(db) D.O.(ml/l) Depth(db) D.O.(ml/l) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/l) 
0 4.61 0 4.67 0 4.56 0 4.56 

49 4.60 49 4.67 48 4.59 48 4.63 
99 3.58 98 3.26 101 3.43 99 4.38 
149 3.22 150 3.35 150 3.23 148 3.45 

198 3.26 200 3.38 199 3.25 200 3.31 

248 3.39 248 3.34 251 3.32 248 3.42 

298 3.17 299 3.21 298 3.23 298 3.54 
349 2.78 348 2.78 350 2.80 350 3.58 
400 2.63 399 2.74 399 2.69 400 3.66 
500 2.60 500 3.03 500 2.84 499 3.52 
598 2.32 600 '2.46 599 2.39 599 3.45 
798 2.61 800 2.52 801 2.45 799 3.38 
1011 2.33 1011 2.33 1010 2.36 1011 2.82 

Stn. 29 Stn. 30 Stn. 31 Stn. 32 

2S 142E 1-30S 142E 1S 142E 0-30S 142E 

Depth(db) D.0.(ml/1) Depth(db) D.O.(ml/l) D�th(db) D.0.(ml/l) Depth(db) D.0.(m]/1) 
4.53 0 4.62 0 4.58 0 4.52 

51 4.57 49 4.64 50 4.60 50 4.51 
100 4.34 99 4.47 100 4.30 100 3.73 
151 3.35 150 3.01 149 3.02 150 3.10 
200 3.31 199 3.13 199 3.30 200 3.35 
250 3.45 249 3.52 250 3.46 250 3.41 
298 3.49 299 3.55 300 3.27 300 3.21 
349 3.57 349 3.45 351 2.84 350 2.76 
400 3.39 399 3.69 400 2.96 400 2.61 
502 3.28 499 3.52 500 3.26 500 2.76 
602 3.46 600 2.75 600 3.50 600 2.40 
800 2.82 800 2.91 800 2.94 799 2.63 
1009 2.41 1010 2.39 1011 2.26 1010 2.26 

n.d.=NO DATA 
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Table.4.6.1 (3) Corrected D.O. Data 

Stn. 33 Stn. 34 S1n. 35 S1n. 36 

0 142E 0 141E 0 140E 0 139E 

Depth(db) D.O.(ml/1) Depth(db) D.0.(ml/1) D�th(db) D.0.{m]/1) Depth(db) D.0.(ml/1) 
0 4.54 0 4.62 0 4.62 0 4.54 

49 4.56 51 4.64 49 4.67 49 4.60 

100 3.51 100 3.84 99· 4.23 99 4.34 

149 3.10 150 3.28 149 3.20 150 3.24 

200 3.25 200 3.26 199 3.26 200 3.23 

249 3.32 249 3.30 249 3.26 249 3.26 

299 3.17 299 3.23 299 3.22 299 3.32 

349 2.71 350 2.78 349 3.19 349 3.23 

399 2.62 399 2.56 400 2.98 399 3.12 

500 3.19 500 2.78 499 2.88 498 2.97 

601 2.30 599 2.39 600 2.57 599 2.27 

800 2.61 799 2.76 800 2.89 800 n.d. 

1012 2.31 1012 2.28 1012 2.30 1012 2.32 

Stn. 37 Stn. 38 Stn. 39 S1n. 40 

1S 138E 0-30S 138E o.1ss 138E 0 138E 

Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/1) D�th(db) D.O.(ml/1) Depth(db) D.O.(ml/1) 
0 4.52 0 4.58 0 0 4.60 

51 4.56 51 4.61 100 4.40 49 4.63 

100 4.51 100 4.24 199 3.26 98 4.55 

149 3.13 150 3.22 300 3.42 150 3.24 

200 3.28 201 3.23 399 3.32 200 3.26 

250 3.45 250 3.26 499 3.62 250 3.33 

300 3.34 300 3.24 599 2.33 298 3.39 

349 3.41 351 3.27 799 2.84 348 3.25 

400 3.54 400 3.43 1010 2.29 399 3.12 

500 3.36 501 3.31 1010 n.d. 499 3.58 

599 3.72 600 2.34 1010 n.d. 598 2.28 

800 3.23 800 3.16 1010 n.d. 800 2.88 

1012 2.30 1011 2.32 1010 n.d. 1012 2.31 

Stn. 41 S1n. 42 S1n. 43 S1n. 44 

0-lSN 138E 0-30N 138E lN 138E 1-30N 138E 

Depth(db) D.0.(ml/1) Depth(db) D.0.(ml/1) Depth(db) D.O.(ml/1) Depth(db) D.O.(ml/1) 
0 4.60 0 4.67 0 4.56 0 4.58 

100 4.50 48 4.67 49 4.54 49 4.59 

200 3.22 100 4.45 99 4.22 100 4.10 

300 3.30 150 3.26 150 3.16 149 3.16 

399 3.15 200 3.26 200 3.19 200 3.21 

498 3.56 248 3.36 249 3.27 250 3.29 

599 2.22 298 3.32 299 3.31 302 3.12 

799 2.93 348 3.13 349 3.12 352 2.84 

1012 2.31 397 3.14 399 2.93 401 2.74 

1012 n.d. 499 3.19 499 2.75 499 2.43 
1012 n.d. 600 2.33 599 2.28 601 2.39 
1012 n.d. 799 2.89 799 2.43 801 2.39 
1012 n.d. 1014 2.32 1011 2.30 1011 2.32 

Stn. 45 Stn. 46 Stn. 47 

2-30N 137-30E 4N 137E SN 137E 

D�th(db) D.O.(ml/1) D�th(db) D.O.(ml/1) Depth(db) D.O.(ml/1) 
0 n.d. 0 n.d. 0 4.54 

50 n.d. 50 n.d. 50 4.58 

100 n.d. 100 n.d. 100 4.38 
150 n.d. 150 n.d. 150 3.64 
200 n.d. 200 n.ct 200 2.69 
250 n.d. 250 n.d. 249 2.59 
300 n.d. 300 n.ct 299 1.87 
350 n.d. 350 n.d. 350 1.65 
400 n.ct 400 n.d. 399 1.69 
500 n.d. 500 n.d. 499 1.92 
600 n.d. 600 n.d. 599 2.02 
800 n.d. 800 n.d. 799 2.12 
1000 n.d. 1000 n.d. 1011 2.13 

n.d.=NO DATA 
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Table 4.6.2 R�t mean squares for each depth 

Niskin 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Depth 
(db) 

1000 
800 
600 
500 
400 
350 
300 
250 
200 
150 
100 
50 

r.m.s (ml/1) 
CTD (Up) CTD (Down) 

0.11 0.11 
0.14 0.11 
0.13 0.10 
0.16 0.13 
0.15 0.13 
0.16 0.13 
0.17 0.15 
0.18 0.17 
0.18 0.17 
0.20 0.19 
0.26 0.25 
0.31 0.30 

Corrected D.O. Meter * CTD (upcast & downcast) 
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5 .Meteorological Measurements 

objectives : To promote our understanding about the air sea interaction over the 

"warm water pool " area. 

5.1 Atmosphexic Sounding 

Method: 

We observed ve1·tical profiles of pressure, temperature, relative humidity, and wind 

speed/direction by using VAISALA DigiCORA :MW 11 semi Automatic Radiosonde 

System. The system consists of Main processor ( :.MWll ) , Local VLF Antenna 

( CAS11B/CAA21), UHF Telemetry Antenna (RB21), Microdisk Recorder (MF12), 

Ground Check Set (GC22), Printer (EPSON LX 1050), Balloon Launcher (ASAP 

JAMSTEC) , and Radiosonde (RS80) . The range and accuracy of parameters measured 

by the radiosonde are follows 

Parameter Range Accuracy 
Pressure 1060 3 hPa 0.5 hPa 

Temperature 90 +60 deg C 0.2 deg C 

Relative humidity 0 100 % 3% 

Wind speed 0 180 mis 0.5 m/s 

The surface data were measured by using handy humidity and tempewture meter 

(YOKOGAWA2451 01), shipboard Aneroid barometer (YANAGI type 8A) and wind 

speed/direction meter (OGASAWARA). 

We launched the radiosonde with balloon every 6 hours at OOZ, 06Z, 12Z, 18Z from 5th 

AUG '97 to 14thAUG '97 and from 18th AUG '97 to 28thAUG '97. So we obtained 

sounding data. Table 5-1 shows radosonde launch Log. 

Preliminary Result 

1 shows the EMAGRAlVI and wind profiles with sounding time (YYMMDDTI 

UTC) and position. 

In the days of this cruise ( "-'Aug.8), convectively active area existed inl60
° 

E Dateline and within 10
° from the equator. One outstanding phenomena was that 

the tropical depression developed around ( 10
° 

N, 160° E) on Aug.8. It grew and 

moved west-northwestward, and clear eye of typhoon could be found at (18
° 

N, 

at OOZ of Aug. 12 (see Appendix A 2, GMS IR Image). 

Atmospheric sounding by radiosonde shows that westerly wind burst (WWB) occurred 
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in the lower troposphere("'"' 5km) on and north of the equator during Aug. 7 -18. The 

vertical profile shows easterly wind prevailed above 5km whose maximum speed 

reached over 25m/s at about 10km. Southerly wind was also dominant south of the 

equator during Aug.10-12. Although relatively moist conditions were dominant in this 

whole cruise period, some extremely dry layers could be found at 700 SOOhPa level 

while WWB occurred. 
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Table5-1 

Radiosonde launch Log Sites 

No. Time(UTC) Position Press. Temp. RH W.D. W.S. Max Attitude Cloud 

YYMM DDTI Lat.. Log. (hPa ) :oEG-C) (%) (deg) (m/s) (hPa) (m) Amount Type 

1 97 08 05 00 09 18N 151 15E 1011.4 28.3 77 79 3.5 426.5 7135 8 Cb.Cu 

2 97 08 05 06 08 59N 152 24E 1009.1 27.8 86 180 4.3 646.1 3823 3 Cb.Cu 

3 97 08 05 12 08 38N 153 39E 1011.7 27.7 78 142 4.5 43.0 21665 1 NIA 

4 97 08 05 18 08 19N 154 52E 1008.0 25.7 83 158 3.5 28.7 24178 8 Cb.Cu 

5 07 08 06 00 07 59N 156 OOE 1008.4 26.7 72 238 8.5 41.7 22082 8 Cu,Cb,Ac,Ci,Cs 

6 97 08 06 06 06 59N 156 OOE 1006.8 28.0 77 270 9.0 42.3 21695 9 Cu,Sc,Ac 

7 97 08 06 12 05 59N 156 ODE 1010.1 26.7 86 299 8.6 42.3 21750 10 NIA 

8 97 08 06 18 05 03N 156 12E 1008.2 26.1 87 225 5.0 543.0 5193 10 Cb,Ns 

9 97'08 07 00 04 58N 156 14E 1008.8 28.2 77 214 7.1 18.7 26938 10 Ns,As,Sc 

10 97 08 07 06 04 OON 156 OOE 1005.8 27.2 77 203 10.0 48.6 20843 7 As.Sc.Cu.Cb 

11 97 08 07 12 03 DON 156 OOE 1008.8 26.7 82 221 10.5 60.1 19511 As 

12 97 08 07 18 02 04N 155 59E 1008.7 27.3 78 180 8.0 34.8 22956 10 NIA 

13 97 08 08 00 02 OON 156 OOE 1012.0 24.0 92 266 9.2 62.2 19421 10 Ns,St 

14 97 08 08 06 01 26N 156 OOE 1007.7 29.1 70 180 8.0 46.0 21208 5 Cb,Cu,As 

15 97 08 08 12 00 29N 156 OOE 1011.4 27.1 75 181 10.5 29.9 23924 9 Cs 

16 97 08 08 18 00 OON 156 25E 1009.2 27.0 75 176 10.0 22.8 25632 10 Ac.As 

17 97 08 09 00 00 01N 156 14E 1011.5 29.1 68 191 8.0 21.1 26116 2 Cu 

18 97 08 09 06 00 OOS 156 OOE 1008.7 27 9 79 180 10.0 621.5 10876 5 Cu.Cc 

19 97 08 09 12 00 43S 156 OOE 1011.5 27.3 75 185 10.5 35.9 22761 As,Cu 

20 97 08 09 18 01 36S 156 OOE 1009.7 27.5 70 180 11.0 35.7 22770 8 Cu,Cs,As 

21 97 08 10 00 02 OOS 156 04E 1011.9 28.6 68 204 14.8 20.4 26283 2 Ci,Cu,Cs 

22 97 08 10 06 02 01S 156 OOE 1009.5 27.4 74 203 12.0 29.8 23898 9 Cu,As,Ns 

23 97 08 10 12 . 03 07S 156 OOE 1012.6 24.7 87 137 8.5 536 9 5317 10 Cb 

24 97 08 10 18 04 24S 156 OOE 1010.2 27.1 77 223 11.0 29.1 24075 4 Ac,As,Cc 

25 97 08 11 00 05 OOS 156 OOE 1012.3 28.4 68 175 11.0 42.6 21669 4 Ac,Ci,Cu 

26 97 08 11 06 05 OOS 156 OOE 1009.8 27.7 69 158 7.0 150.3 14218 9 As,Cs,Cc,Cu 

27 97 08 11 12 04 OOS 156 OOE 1009.7 26.7 81 151 17.5 45.8 21244 9 Ac,Cs,Cc 

28 97 08 11 18 03 OOS 156 OOE 1008.8 27.3 73 158 10.5 30.1 23856 9 Cs.As 

29 97 08 12 00 01 53S 155 38E 1011.3 27.6 78 191 10.5 24.5 25147 3 Cu,Ac,Cc 

30 97 08 12 06 00 41 S 155 13E 1007.9 28.3 75 203 10.5 34.4 23033 9 Ac.Cu.Cc 

31 97 08 12 12 00 OOS 154 50E 1011.7 26.9 82 186 10.5 26.0 24795 7 As,Cb,Cu,Cs 

32 97 08 12 18 00 OON 153 55E 1009.6 27.0 74 180 9.0 42.4 21720 0 

33 97 08 13 00 00 OON 153 OOE 1010.3 28.5 70 175 11.5 28.0 24272 2 Cu 

34 97 08 13 06 00 OOS 152 OOE 1006.7 26 9 75 170 8.0 26.2 24710 1 Ac 

35 97 08 13 12 01 OON 152 OOE 1010.8 25.1 81 118 3.0 30.5 23784 10 Cc 

36 97 08 13 18 02 11N 152 ODE 1008.7 26.2 78 158 5.6 32.8 23304 10 As.AC.Cs 

37 97 08 14 00 03 22N 152 OOE 1010.3 29.1 67 144 6.5 33.5 23153 1 Ci,Cc,Cs 

38 97 08 18 00 03 59N 150 36E 1008.0 30.0 68 208 10.5 27.1 24496 7 Ci,Cu,Ac 

39 97 08 18 06 03 16N 149 57E 1005.8 28.9 72 194 8.0 26.4 24661 8 Ci.Cc.Cu 

40 97 08 18 12 02 30N 149 15E 1008.2 27.4 76  mo· 7.5 34.8 22947 2 Cu 

41 97 08 19 06 00 OON 147 OOE 1005.7 28.6 69 145 7.0 37.8 22414 2 Cu 

42 97 08 19 12 00 OON 146 21 E 1007.9 77 147 6.5 34.2 23054 2 Cu 

43 97 08 19 18 00 OON 145 18E 1006.6 26.4 90 142 7.0 27.9 24300 3 Cu 

44 97 08 20 00 00 OOS 144 13E 1009.1 29.1 89 136 6.0 36.6 22597 5 Cu.Cb 

45 97 08 20 06 00 OON 143 11 E 1005.7 29.4 72 145 5.5 37.3 22496 4 Cu 

46 97 08 20 12 00 49S 142 40E 1007.7 27.7 83 117 7.5 30.4 23758 O+ Ac 

47 97 08 20 18 01 57S 142 10E 1007.4 25.7 90 94 5.3 29.3 24004 4 Ac.Cb 

48 97 08 21 00 02 29S 141 56E 1009.7 28.0 88 130 5 2 30.0 23866 3 Cc,Cs,Cb,Cu 

49 97 08 21 06 02 03S 141 59E 1006.4 27.9 73 92 5.0 42.0 21737 7 Cu,Sc 

50 97 08 21 12 02 01S 141 59E 1008.4 27.2 83 103 5.5 31.4 23577 2 Cu 

51 97 08 21 18 01 58S 142 01 E 1007.3 27.0 84 83 3.0 30.3 23785 5 Cs,Cu 

52 97 08 22 00 02 ODS 142 OOE 1010.3 28.7 73 104 5.3 21.6 25963 8 Cb.Cu 

53 97 08 22 06 01 OOS 142 OOE 1006.7 31.5 57 118 8.5 27.4 24418 Cu.Cb 
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Table5-1 

Radiosonde launch Log Sites 

54 97 08 22 12 00 OOS 142 OOE 1008.7 28.5 77 98 7.5 29.6 23974 0 

55 97 08 22 18 00 DOS 141 OOE 1008.2 26.3 82 90 5.0 33.0 23268 Cu 

56 97 08 23 00 00 OOS 139 52E 1010.5 29.2 74 101 4.6 40.6 21962 2 Cu 

57 97 08 23 06 00 14S 138 47E 1006;9 30.0 70 131 6.1 30.6 23722 Cu 

58 97 08 23 12 00 58S 138 ODE 1009.0 28.3 78 49 8.2 37.1 22536 O+ Cb 

59 97 08 23 18 00 04S 138 OOE 1007.8 27.0 84 24 6.0 37.4 22465 1 Cu.Ac 

60 97 08 24 00 00 44S 138 OOE 1010.1 29 2 73 100 2.0 27.3 24435 2 Cu,Ac,Ci 

61 97 09 24 06 01 17N 138 OOE 1006.2 30.3 65 130 5.0 27.7 24339 5 Cu 

62 97 08 24 12 00 07N 138 05E 1009.2 28.3 76 79 5.0 30.8 23713 

63 97 08 24 18 00 03S 138 OOE 1008.8 27.1 80 100 3.0 29.2 24002 Cu.Cb 

64 97 08 25 00 00 01 S 137 59E 1010.9 29.0 71 119 5.0 26.7 24595 O+ Cs.Cu 

65 97·os 2s 06 00 41N 138 l6E 1008.3 32.0 59 55 2.0 30.4 23747 4 Ci,Cu 

66 97 08 25 12 01 41 N 138 36E 1011.7 28.1 74 78 2.0 39.5 22137 0 

67 97 08 25 18 02 17N 138 52E 1008.8 28.7 75 138 3.0 34.9 22879 4 Cs,Cu 

68 97 08 26 00 02 20N 138 49E 1010.8 29.7 68 175 3.0 47.7 20965 3 Cs,Ci,Cu,Cb 

69 97 08 26 06 02 12N 138 06E 1007.8 30.2 69 122 2.5 34.8 22197 9 Ci,Cc,Cu 

70 97 08 26 12 02 OON 137 10E 1010.0 28.3 77 112 4.5 49.4 20767 3 Cu 

71 97 08 26 18 02 OON 136 59E 1009 2 28.0 78 131 2.5 34.8 22931 8 As 

72 97 08 27 00 02 24N 137 25E 1010.4 29.0 70 240 1.0 33.7 23139 2 Cu.As 

73 97 08 27 06 02 50N 137 07E 1007.5 30.9 68 290 2.5 32.1 23412 2 Cu 

74 97 08 27 12 04 OON 137 OOE 1009.7 27.6 75 275 1.5 31.6 23553 

75 97 08 27 18 05 OON 137 OOE 1007.8 27.6 77 247 6.0 39.0 22200 O+ Cs 

76 97 08 28 00 05 40N 136 03E 1009.4 27.9 75 247 8.0 28.6 24126 Cu 

77 97 08 28 06 06 19N 135 02E 1006.7 31.6 60 253 5.5 32.0 23415 4 Ac,Cu 
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5.2 Surface Meteorological Measurements 

We observed some surface meteorological paramete1·s (pressure, dry air temperature, 

wet air temperature, dew point temperature, sea temperature, wind speed/d.irnction, 

cloud amount and weather) every 3 hom·s from Guam to Chuuk and Chuuk to Palau. 

The parameters were recorded by officer and crew of R/V KAIYO according to the 

Ship's Weather Observation Reports. 

Table ,Fig.5 2,3 and Fig.5-4 show results of observation. 
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Table 5 - 2 Surface Meteorological Mesurements 

Time UTC Ship's Position W.D. w.s. Weather Press. Dry Tem� Sea W.T. Wet Temp Dew P.T. Cloud 

time Lat. Log. (16deg) (m/s) (hPa) (DEG-C) (DEG-C) (DEG-C) (DEG-C) Amount 

Aug 04 12 Aug 04 22 10 10.3N 149 14.3E E 4.0 be 1011.1 29.0 29 25.5 24.3 1 

15 05 01 09 50.5N J 49 32.1 E ESE 4.0 be 1010.5 28.2 29 25.8 25.1 2 

18 4 09 36.1 N 150 14.4E SSE 4.5 be 1009.6 27.5 29 25.0 25.6 2 

21 7 09 26.9N l 50 48.8E ESE 2.8 C 1010.5 28.2 29 25.8 24.9 8 

05 00 10 09 16.6N 151 22.9E E 3.5 C 1011.4 29.8 29 28.0 27.5 6 

3 13 09 06.1 N J 52 00.5E ESE 4.2 be 1009.8 29.6 29 26.8 26.0 4 

6 16 08 56.7N 152 34.1 E SSE 6.5 be 1009.2 29.8 29 26.6 25.5 5 

9 19 08 47.6N f 53 10.3E ESE 4.9 e 1010.1 28.2 29 25.4 24.5 6 

12 22 08 36.6N 153 47.6E SE 4.5 b 1011.7 28.0 29 25.5 24.6 1 

15 06 01 08 26.8N J 54 25.1 E SSE 3.2 be 1010.0 27.8 29 25.6 24.8 2 

18 4 08 15.7N 155 03.3E SW 6.1 q 1009.2 27.4 29 25.6 24.8 5 

21 7 08 05.BN 155 38.7E SSW 5.4 C 1010.3 28.2 28 25.6 24.7 8 

06 00 10 07 58.7N 155 59.5E SW 8.5 C 1011.0 30.3 28 26.4 25.1 8 

3 13 07 22.6N 156 00.3E WSW 5.5 0 1009.3 28.2 28 25.4 24.4 6 

6 16 06 55.9N 156 00.1 E w 7.5 0 1008.2 28.4 28 25.8 25.1 8 

9 19 06 17.6N l 56 00.0E SW 5.7 C 1009.6 27.8 28 25.4 24.5 8 

12 22 05 50.0N 156 02.4E SSW 8.4 C 1011.1 27.1 28 25.1 24.4 6 

15 07 01 05 14.1N 156 10.3E SW 5.5 be 1009.0 26.0 28 24.6 24.0 5 

18 4 05 04.2N 156 10.7E SSE 2.5 r 1009.0 24.6 28 24.0 23.8 8 

21 7 04 00.0N f 56 13.6E SSW 8.1 r 1010.2 25.5 28 25.1 24.9 10 

07 00 10 04 57.7N 156 13.6E SSW 5.0 0 1010.3 27.0 28 25.0 24.3 8 

3 13 04 25.6N f 56 06.4E s 12.0 0 1007.9 27.4 28 25.6 24.8 6 

6 16 03 59.9N 156 00.1 E SSW 12.3 0 1007.0 27.6 28 25.4 24.6 8 

9 19 03 24.7N f 56 00. l E WSW 12.4 C 1009.1 27.8 28 24.4 23.1 4 

12 22 02 59.9N f 56 00.3E SSW 11.4 be 1010.6 27.0 28 24.9 24.2 3 

15 08 01 02 27.5N 155 59.9E SSE 10.7 0 1009.6 26.8 28 24.8 24.3 8 

18 4 02 04.5N f 55 59.9E s 8.0 0 1010.0 28.0 28 25.2 23.9 8 

21 7 01 59.9N 155 59.9E w 11.3 r 1012.1 23.4 28 23.2 23.1 10 

08 00 10 02 00.1N 156 00.1E w 9.2 r 1013.4 23.8 27 23.8 23.8 NIA 

3 13 01 41.3N 156 00.5E SE 9.5 0 1010.4 28.0 28 25 2 23.9 6 

6 16 01 16.7N 156 00.3E s 11.0 be 1009.0 28.5 28 24.8 23.7 6 

9 19 00 49.4N 156 00.lE s 11.2 C 1011.5 27.8 28 23.8 22.2 4 

12 22 00 25.5N 156 03.8E s 11.0 be 1012.6 28.0 28 24.5 23.2 2 

15 09 01 00 00.6N l 56 26.2E s 7.5 0 1011.3 27.8 28 24.8 23.9 6 

18 4 00 00.5N l 56 25.4E SSE 10.0 0 1011.0 27.8 28 25.0 24.0 7 

21 7 00 01.7S 156 27.7E s 7.8 C 1012.1 28.3 28 24.9 23.6 8 

09 00 10 00 00.0N 156 1 O.OE s 6.2 be 1012.9 28.3 28 25 2 24.0 2 

3 13 00 00.0N 156 OD.SE s 9.0 be 1011.8 28.0 28 25.1 23.9 3 

6 16 00 00.1 N f 55 59.9E s 10.0 be 1010.2 28.0 28 24.8 23.9 3 

9 19 00 26.5S 155 59.9E s 11.4 be 1011.6 28.0 28 23.9 25.0 3 

12 22 00 53.1 S 156 00.0E s 11.1 be 1012i3 28.0 28 24.8 23.6 1 

15 10 01 01 19.lS 155 59.8E s 11.0 be 1011.9 27.6 28 25.0 24.1 3 

18 4 01 44.2S 155 59.8E s 11.0 be 1011.0 27.6 28 24.2 22.9 2 

21 7 01 59.0S 156 00.4E SSW 15.3 be 1012.5 27.4 27 24.0 22.9 3 

10 00 10 01 59.6S 156 04.0E SSW 14.8 be 1012.7 29.0 27 24.5 22.8 3 

3 13 02 00.3S f 56 00.3E SW 13.0 C 1011.6 28.0 27 N/A N/A 4 

6 16 02 04.1 S 156 00.2E SSW 13.0 0 1011.0 27.4 27 24.6 23.4 8 

g 19 02 40.BS 155 59.7E SSW 11.7 0 1012.3 27.4 27 24.8 24.0 NIA 

12 22 03 16.5S l 55 59.7E SE 8.5 r 1014.0 25.2 27 24.0 23.5 8 

15 11 01 03 51.3S 155 58.BE SW 11.0 r 1012.3 25.2 27 24.2 23.6 8 

18 4 NIA NIA s 11.0 C 1011.5 27.4 27 24.0 22.7 6 

21 7 NIA NIA s 15.0 e 1012.4 27.3 27 24.0 22.8 7 

11 00 10 04 59.3S 156 00.2E s 12.0 0 1012.6 29.6 28 25.5 24.1 8 

3 13 05 00.1 S 155 59.4E s 11.0 C 1011.6 27.3 28 24.3 22.3 7 
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Table 5- 2 Surface Meteorological Mesurements 

6 16 04 58.9S 155 59.7E SSE 10.0 e 1011.1 27.0 28 24.4 23.6 7 

9 19 04 24.8S 156 00.0E SSE 12.9 C 1012.1 27.1 28 24.7 23.8 8 

12 22 03 54.7S 156 00.3E SSE 15.0 e 1011.9 28.0 27 24.9 23.5 8 

15 12 01 03 14.9S 155 59.5E SSE 10.0 0 1010.8 27.6 27 25.4 24.8 8 

18 4 NIA NIA SSE 10.5 e 1010.5 27.8 27 24.6 23.4 6 

21 7 02 17.1 S 155 45.5E SSE 9.8 C 1012.0 27.8 27 25.2 24.3 5 

12 00 10 01 43.6S 155 34.7E SSW 12.8 be 1012.6 27.7 27 25.0 24.0 4 

3 13 01 09.5S 155 23.4E s 11.0 C 1010.2 28.2 27 25.6 24.6 6 

6 16 00 36.3S 155 11.7E SSW 10.5 e 1009.3 28.0 27 25.4 24.6 6 

9 19 00 04.6S 155 01.5E SSW 8.2 C 1010.4 27 9 28 25.4 24.5 7 

12 22 00 00.1S 154 41.0E s 11.7 e 1012.6 28.1 28 25.0 23 9 6 

15 13 01 00 00.2S 154 09.5E s 2.7 C 1012.0 27.6 28 24.4 23.4 6 

18 4 NIA NIA s 9.0 be 1011.0 27.4 28 24.0 22.7 2 

21 7 00 00.3S 153 16.6E s 12.8 be 1010.8 27.4 28 24.1 22.9 3 

13 00 10 00 OOAS 152 53.2E s 13.7 be 1011.4 28.0 28 24.8 23.5 2 

3 13 00 00.2S 152 21.3E SSE · 7.5 be 1009.4 27.6 28 24.6 23.4 2 

6 16 00 00.8N 151 59.9E SSE 8.5 be 1008.0 27.8 28 24.2 22.7 2 

9 19 00 35.2N 151 59.9E SE 5.6 be 1010.1 27.4 28 24.5 23.4 1 

12 22 01 11.2N 152 00.lE ESE 3 9 C 1012.1 27.7 28 24.4 23.2 7 

15 14 01 01 46.5N 152 00.5E SE 4.2 C 1010.9 27.6 28 24 2 22.7 7 

18 4 02 20.9N 152 00.3E SSE 5.0 0 1010.0 27.6 28 24.6 23.4 8 

21 7 02 56.2N 152 00.4E SSE 5.2 be 1010.6 28.4 28 25.4 24.3 3 

14 00 10 03 31.6N 152 00.1 E SSE 7.0 be 1011.7 29.8 28 25.4 23.8 2 

3 13 04 04.8N 152 00.0E SSE 5.7 be 1010.0 30.0 28 24.8 23.9 2 

6 16 04 38.5N f 52 00.0E s 3.6 be 1009.1 30.2 28 25.8 24.4 2 

9 19 05 13.5N 152 00.0E SW 4.6 be 1010.1 28.0 28 25.6 24.7 2 

12 22 05 48.9N 151 59.6E s 4.1 C 1011.5 28.0 28 25.1 24.0 6 

15 15 01 06 25.0N 152 01.SE SSW 5.5 0 1009.8 27.8 28 25.4 24.6 7 

18 4 07 OD.ON 152 04.0E SSW 5.0 be 1008.6 27.8 27 25.6 25.0 6 

21 7 Chuuk 

15 00 10 

3 13 

6 16 

9 19 

12 22 

15 16 01 

18 4 

21 7 

16 00 10 

3 13 

6 16 

9 19 

12 22 

15 17 01 

18 4 

21 7 

17 00 17 10 

3 13 

6 16 

9 19 

12 22 05 51.3N 151 44.4E WSW 9.5 r 1009.2 27.2 27 26.5 26.3 8 

15 18 01 05 15.8N 151 34.2E w 9.6 0 1007.9 27.3 27 25.7 25.1 8 

18 4 04 45 9N 151 17.0E WNW 11.3 r 1007.8 26.0 28 24.9 24.6 8 

21 7 04 20.0N 150 54.0E SSW 7.7 q 1008.4 26.6 28 24.6 23.9 7 

18 00 10 03 55.9N l 50 33.0E SSW 10.5 C 1009.5 29.0 28 26.2 25.2 5 

3 13 03 33.2N 150 12.lE SSW 10.0 be 1008.6 28.9 28 26.0 25.0 4 
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Table 5 - 2 Surface Meteorological Mesurements 

6 16 03 11.0N 149 51.7E SSW 8.0 be 1006.6 28.8 28 25.0 23.5 4 

9 19 02 47.5N 149 30.5E s 7.2 be 1008.4 28.2 28 25.0 23.8 4 

12 22 02 24.4N 149 09.BE SSE 7.5 be 1009.8 28.0 28 26.2 25.6 4 

15 19 01 02 00.BN 148 48.SE SSE 8.5 be 1009.1 28.0 28 24.5 23.2 3 

18 4 01 36.5N 148 26.9E SSE 7.0 be 1008.5 27.5 28 24.5 23.4 2 

21 7 01 10.7N 148 03.7E SSE 5.1 C 1009.1 27.8 28 24.8 23.7 5 

19 00 10 00 45.4N f 4 7 40.8E SE 6.0 be 1010.6 28.5 28 24.9 23.6 2 

3 13 00 19.BN 147 17.1E SSE 6.0 be 1008.8 28.5 28 25.5 24.4 2 

6 16 00 00.4N 146 59.6E SSE 5.5 be 1007.4 28.0 28 24.9 23.9 2 

9 19 00 00.6N 146 47.7E SSE 5.7 be 1007.8 28.2 28 25.4 24.4 2 

12 22 00 00.0N 146 11.2E SE 6.5 be 1009.5 27.8 28 25.6 24.8 2 

15 20 01 00 00.1S 145 47.3E SE 8.5 be 1008.9 28.5 28 25.5 24.4 2 

18 4 00 00.0N 145 08.0E SE 7.0 be 1008.6 28.0 28 25.3 24.6 2 

21 7 00 00.2N 144 40.6E SE 7.2 be 1009.1 28.2 28 25.4 24.3 3 

20 00 10 00 00.0N 144 03.2E SE 6.0 be 1010.5 29.6 28 25.0 23.4 3 

3 13 00 00.0N 143 37.3E SE 7.5 be 1008.8 28.6 28 25.0 23.7 2 

6 16 00 00.0N f 43 01.1 E SE 5.5 be 1007 2 28.8 29 25.0 23.6 3 

9 19 00 23.3N 142 50.4E SE 6.7 be 1007.0 28.6 NIA 25.4 24.2 2 

12 22 00 57.1S 142 35.5E ESE 7.5 b 1009.5 28.5 28 25.4 24.5 1 

15 21 01 01 28.0S 142 22.5E ESE 5.0 be 1009.7 28.1 28 25.l 23.9 2 

18 4 02 05.5S f 42 06.9E E 5.3 be 1008.6 27.9 28 25.0 23.9 2 

21 7 

21 00 10 02 28.0S 141 55.6E SE 5.5 be 1011.0 28.4 28 26.2 25.4 3 

3 13 02 26.9S 141 58.6E SE 6.0 C 1009.2 29.5 28 25.5 24.1 6 

6 16 02 00.1S 141 59.0E SE 5.0 be 1008.1 27.0 29 25.0 24.3 3 

9 19 02 00.0S 142 00.0E SE 5.1 be 1008.6 27.8 28 25.4 24.5 3 

12 22 02 00.9S 141 58.0E ESE 6.5 b 1010.0 27.8 28 25.8 25.1 NIA 

15 22_01 02 02.3S 141 56.1E ENE 7.0 be 1009.6 28.2 28 25.0 23.9 4 

18 4 01 58.3S 142 01.5E E 5.5 be 1008.5 27.8 28 25.0 24.0 2 

21 7 02 00.0S f 41 57.7E E 8.7 be 1010.1 28.2 28 24.6 23.4 2 

22 00 10 01 48.7E 141 59.9E E 5.5 C 101 l.3 30.4 28 25.3 23.5 7 

3 13 01 21.5S 142 00.0E ESE 5.5 be 1009.6 31.0 28 25.5 23.5 6 

6 16 00 55.0S 142 00.0E ESE 8.5 be 1007.9 28.5 29 25.5 24.4 3 

9 19 00 28.1 S 142 00.0E E 8.5 be 1009.1 28.6 29 25.6 24.5 2 

12 22 00 00.3N 141 58.SE E 7.5 b 1010.6 28.2 29 26.0 25.2 1 

15 23 01 00 00.3N 141 19.5E ESE 4.0 C 1010.1 29 2 28 25.3 23.9 5 

18 4 00 00.0S 140 49.1E E 4.0 be 1009.7 28.3 28 25.2 23.9 2 

21 7 00 00.3S f 40 05.4E ESE 5.1 be 1010.4 28.2 28 25.4 24.2 2 

23 00 10 00 00.4N 139 40.9E ESE 4.5 be 1011.5 29.0 28 26.0 25.0 3 

3 13 00 00.0S 139 00.0E ESE 4.0 be 1010.4 29.2 29 25.5 24.3 3 

6 16 00 20.9S 138 39. l E SE 6.1 be 1008.2 28.5 29 25 2 23.8 2 

9 19 00 49.6S 138 11.1 E E 5 9 be 1008.6 28.6 29 25.2 23.9 

12 22 00 47.7S 138 00.0E NE 6.5 fr  10m2 28.0 29 26 2 25.6 

15 23 01 00 20.5S 138 00.0E NE 4.5 be 1010.7 28.1 29 25.5 23.9 2 

18 4 00 00.0S 138 00.0E E 5.5 be 1009.7 28.0 29 25.4 24.6 2 

21 7 00 30.0N 137 59.9E E 3.6 be 1010.3 28.4 29 25.2 24.0 2 

24 00 10 00 55.9N 138 00.0E E 2.0 be 1011.5 30.2 29 25.6 24.0 2 

3 13 01 26.2N 138 00.0E ENE 2.0 be 1010.3 29.5 29 26.0 24.8 4 

6 16 01 09.2N 138 DO.OE SE 5.0 be 1007.7 29.0 29 25.3 24.3 2 

g 19 00 30.5N 137 59.7E SE 5.1 be 1008.5 28.8 29 25.6 24.5 2 

12 22 00 01.0S 138 OS.OE ENE 3.5 be 1010.8 28.2 29 26.2 25.5 

15 24 01 00 02.3S 138 01.9E E 4.0 be 1011.2 28.5 29 25.2 23.8 2 

18 4 00 02.BS 138 00.6E E 3.0 be 1010.7 27.8 29 25.0 24.0 2 

21 7 

25 00 10 00 01.2S 138 01.7E SE 4.5 be 1012.0 30.2 29 25.4 23.7 N/A 

3 13 00 19.2N 138 08.6E ESE 2.5 be 1011.4 30.8 29 26.0 24.3 2 
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Table 5 -2 Surface Meteorological Mesurements 

6 16 00 49.8N 138 18.3E NE 2.0 be 1009.9 29.0 29 25.2 23.6 2 

9 19 01 19.8N f 38 28.BE NNE 5.0 be 1010.7 29.0 29 25.6 23.8 2 

12 22 01 50.8N 138 41.0E NNE 2.5 b 1012.8 28.0 29 26.4 25.9 1 

15 26 01 02 15.6N l 38 48.7E ESE 3.0 be 1011.8 28.4 29 24.8 23.6 2 

18 4 02 18.1 N t 38 52.3E SE 3.0 be 1010.4 28 2 29 25.0 23.9 2 

21 7 01 21.7N 138 48.6E s 4.0 be 1011.4 28.4 28 25.2 24.0 4 

26 00 10 02 20.5N 138 48.9E SSE 2.8 be 1012.3 30.2 29 25.6 24.0 2 

3 13 02 16.1 NJ 38 24.2E SSE 2.0 be 1011.1 30.5 29 25.4 23.7 3 

6 16 02 10.5N J 37 57.2E SE 2.5 be 1009.4 29.5 29 25.8 24.3 4 

9 19 02 05.5N 137 29.2E ESE 3.6 be 1009.6 29.0 29 26.0 25.0 4 

12 22 01 58.3N 137 02.9E ESE 4.5 b 1011.4 28.8 29 26.0 25.0 1 

15 27 01 01 59.6N l 36 58.1 E E 3.5 b 1011.3 28.8 29 25.4 24.3 1 

18 4 02 00.0N 136 58.4E SE 1.5 be 1010.6 28.5 28 25.2 23.8 2 

21 7 02 00.1N 137 01.2E NW 5.1 C 1010.6 29.0 28 25.6 24.4 5 

27 00 10 02 26.3N f 37 26.9E s 0.5 be 1011.8 29.4 28 25.4 24.0 3 

3 13 02 29.7N 137 22.1 E SSW · 2.5 be 1010.6 31.8 28 25.5 23.1 4 

6 16 02 53.0N 137 05.1 E WNW 2.5 be 1008.7 29.8 28 25.6 24.0 3 

9 19 03 35.1 N 137 00.8E WNW 3.1 be 1009.6 NIA NIA NIA NIA NIA 

12 22 04 04.9N 136 59.9E w 1.5 b 1011.4 28.0 28 25.4 24.5 

15 28 01 04 43.4N 137 00.1 E WSW 5.0 be 1011.1 28.0 28 24.8 23.9 3 

18 4 05 05.1N 136 57.5E WSW 6.5 be 1009.5 28.0 28 24.5 23.2 2 

21 7 05 25.8N 136 23.6E WSW 5.1 be 1009.7 28.6 28 24.8 23.4 

28 00 10 05 46.1 N 135 55.0E WSW 7.5 be 1011.1 27.8 28 24.8 23.7 4 

3 13 06 06.8N 135 25.3E w 5.0 be 1010.6 28.5 28 25.2 27.8 3 

6 16 06 24.9N 134 57.5E WSW 5.5 be 1008.8 28.5 28 26.0 25.1 2 

9 19 06 42.0N 134 18.8E WSW 7.7 be 1008.1 28.8 28 25.2 23.9 3 

12 22 07 08.9N 134 04.9E SW 5.0 b 1010.3 27.5 27 25.8 25.2 

* weathe be: Fine but cloudy( cloud 3 to 7) 

c : Cloudy( cloud 8 to 10) 

o : Overcast(cloud10) 

r : rain 

q : Squalls 
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5.3 Precipitation measurement 

Rain guage (RM. Young, Model 50202) was set on the compass deck and data are taken 

every minutes. Data were sto1·ed onto PC (NEC, PC9801LV) through the data logger 

(Eikoseiki, SOLAC III, MP-090). Time series of rainfall rate is shown in Fig.5-5,6,7 

and Fig.5-8. 
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6. Shipboard ADCP 

R/V Kaiyo mounts the VM-ADCP(Vessel-Mounted Acoustic Doppler Current 
Profiler) . The ADCP measures the speed and direction of the current profiles using 

the Doppler effect. 

Instrument 

Type RD Instruments VA1-NB(Narrow Band)ADCP 77kHz 

Data description 

current profiles obtained by ADCP on the equator from 137E to 156E show that 
the Equatorial Undercurrent is found about 200m depth. The Southern Equatorial 
Current is week or disappeared during this cruse. A strong vertical velocity shear is seen 

in Fig.1 at subsurface layer from 150m to 300m depth. 

Configuration file (for KY9709) 

-COMMUNICATIONS-
ADCP GPIB 
Data out COM2 4800 None 8 1 
Navigation COMl 9600 None 8 1 
Ref.out COM4 9600 None 8 1 

-ADCP CONFIG.-

Serial number 
Firmwave 
Beam angle 
Frequency 
System 
Range switch 
Orientation 
Pattern 

-RECORDING-

CFG file 
595 
1710 

30 
77 

BEAM 
HIGH 

DOWN 
CONCAVE 

Raw ADCP Data YES 
Averaged Data YES 
Navigation Data YES 

-ADCP 
Depth cell Length 
Number of depth cells 
Pings per ensemble 
Time between pings 
Transmit pulse length 
Blank after transmit 

16m 
64 
28pings 
01.10sec 
16m 
8.0m 

ADCP 

595 

1710 
30 
77 

EARTH 
HIGH 
DOWN 
CONCAVE 

- 6. 01 -



-PROCESSING PARAMETERS-
ADCP depth 6.0m 

Head offset/Mag. var. 224.0
° 

/0.00
° 

Xducer misalignment 0.00
° 

Sound absorption 0.025dB/cts 
Intensity scale factor O. 4 3 dB/ cts 
Speed of sound used Func.(t,s,d) 
Salinity 34.5ppt 

Tilt misalignment 0.00
° 

Pitch/Roll offset 0.00
° 

/0.00
° 

Top/Btm Q method CONSTANT/POWER 
Power curve exponent 0.01667 

- 6. 02 -

(file name : kytm9706.cfg) 



Fig.6-1 Zonal and meridional velocity profiles and percent good 

near Eq.,156E. 

Fig.6-2 Zonal and meridional velocity profiles and percent good 

near 5S,156E. 

- 6. 03 -



Fig.6-3 Zonal and meridional velocity profiles and percent good 

near Eq., 152E. 

Fig.6-4 Zonal and meridional velocity profiles and percent good 

near Eq.,147E. 
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Fig.6-5 Zonal and meridional velocity profiles and percent good 

near 28, 142E. 
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7 . ADCP MOORING 

To knowledge of physical process in the western equatorial 

pacific. In s se (K97-09), we recovered four subsurface ADCP 

moorings at(00-156E), (2.5S-142E), (2S-14 ) ,and (00-138) ,and deployed 

four ADCP mooring at the same place. 

Instrument: 

1) ADCP 

stance to first : 8m 

2) 

Pings per ensemble 16 

Time per ping : 2. OOs 

Bin length : 8. OOm 

Sampling Inte : 3600s 

CTD 

SBE-16 

ADCP 

· Serial Number 

· Se Number 

· Serial Number 

· Serial Number 

Deployed ADCP 

· Serial Number 

· Serial Number 

· Se Number 

Serial Number 

Sampling Inte : 1800s 

CTD 
. Se l Number 
. Serial Number 
. Se al Number 
. Se Number 

CTD 
. Se Number 
. Se l Number 
. Se Number 
. Se Number 

1151 No.960729-00156E) 

1152 (Mooring No. 960713 5Sl42E) 

1153 (Mooring No. 960713-2Sl42E) 

1221 (Mooring No. 960711-00138E) 

1223 (Mooring No. 970809-0015 

1225 (Mooring No. 970821 5Sl42E) 

1220 (Mooring No. 97082l-2S142E) 

1222 (Mooring No. 970824-00138E) 

1286 

12$.4 

1285 

1279 

No.960729-0015 

No.96071 5Sl42E) 

No.960713-2Sl4 ) 

No.960711-0013 

1278 (Mooring No. 970809-0015 

1280 (Mooring No. 970821 142E) 

1282 (Mooring No. 97082l-2S142E) 

1223 ( No.970824-00138E) 

7. 01 -



Four ADCP were at (00 156E), (2. 5S- 142E), (2S-

l42E), 

placed at 

(00-138E) . The moorings were planed to make the ADCP buoy 

270m. 

we dropped , we monitored depth the acous 

releaser (Fig. 7-1 ---- 7-4). The descending rate was about 2. 7m/sec. 

Each position of the mooring were showed below. 

Results of calibration 

· Mooring No. 970809-0015 

Lat: 0
° 

00.03 

· MooringNo.970821 5S14 

156
° 

00.03 

Lat: 2
° 

47.953S 141
° 

58.63 

· Mooring No. 970821 S142E 

Lat: 2
° 

00.023S Long: 142
° 

00.013E 

· Mooring No. 970824-00138E 

Lat: 0
° 

01.247S Long: 138
° 

01.79 

Recovery 

We recovered four ADCP moorings which were deployed on Jul. 1996 

(K9 06). 

We monitored depth acoustic releaser a 

anchor ( . 7-1 ,..._ 7 4) . 

r recove , we uploaded ADCP and CTD 

ASCII code. Re 

s. . 7-5 ,..._ 7-8 shows CTD 

. 7-9 .._, 7 0 shows the ve 

we released the 

a r, 

then raw 

figures on 

and salinity 

and northward ) at 50m(l 00-156EADCP,25bins 2.5S 

142E, 2 

ADCP,19bins 

150m( 

2S-142E, 2lbins for 00-138E), lOOm(lObins for 00-156E 

2. 5S-142E, 2lbins :f_or 2S_-142E, 15bins for 00-138E) and 

00-156E ADCP, 12bins for 2. -14 , 1 2S-142E, 

9bins 00 138E) depth. 

- 7. 02 -








































































































































































