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 Started by Prof. Kimio Hanawa in 1988
 Tokyo - Chichijima (Bonin Is.)
 Ogasawara Maru (Passenger-Cargo Ship)
 Partnership with JAMSTEC
 Aug 1988 – Mar 2005
 Every two months
 Every about 30 min in latitude (10 min in Kuroshio)
 ADCP (130 kHz, 1991-2005)
 Had to quit due to national policy

90 transects

TOLEX (Tokyo-Ogasawara Line Experiment)

Earlier experience

Tokyo

Chichijima



TOLEX (Tokyo-Ogasawara Line Experiment)



Overview

http://www.pol.gp.tohoku.ac.jp/~kizu/jahmp/jahmp-e.htm

 Hawaii – Japan

 Oct 1998 – June 2014

 Initially named “JAHMP”, labelled as PX40 in 2002

 XBT (mostly TSK T-7, see the following slides) 

 150 kHz ADCP (2003 -) 



Platform:   T/V Miyagi Maru

 Miyagi Maru (4th)    Oct 1998 – Dec 2002

 Miyari Maru (5th)    Jun 2003 – Jun 2014

497 t

650 t 

 Training vessel owned by Miyagi Prefecture
 Operated for students in two local high schools for fishery
 Runs three far-ocean training cruises per year to near Hawaii



XBT system
 Probes

TSK T-7 (Oct 1998 - Jun 2013, and part of Jun 2014)
XCTD-1 (2000-2008, replacing part of TSK T-7)
Sippican DB (Nov 2013, Mar 2014, and most of Jun 2014)

 Launcher
Handheld launcher (LM-3A)
*) Auto-launcher was not allowed by the ship.  

 Deck units 
Murayama Denki Z-60-16 II (1998 – 1999)
TSK MK-130 (2000-2014)

 FRE
H95 throughout the period

Resolution
 Spatial

every 30 min in longitude (160W – 140E, nominally 121 pts)
 Temporal

3 times per year (nominally)
*) uses the return leg of the ship’s far-ocean training cruises.
*) one transect needed 11-12 days.



Supported by AOML/NOAA (Sippican DB). “1406” is “mixed”.

Transects

All realizations 
except the last 
three transects 
were made solely 
by TSK T-7.

March: 14 June: 16

October-December:16

Total : 46



Difficulties / Problems

 Cost
3.5-4 Million JPY (35,000-40,000 USD) per year for the probes only

 Unstable tracks (sea condition, accidents, operational policy, etc.)

 Incomplete transects, insufficient sampling for WBC (i.e. Kuroshio)
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Good example

A very happy case. The ship ran almost 
straightly from Hawaii to Japan (more 
specifically, to Misaki at this time).  



Bad example – incomplete transect

An unhappy case. The ship met rough 
sea, which often occurred near Japan in 
spring/autumn cruises. The crew had to 
give up launching the XBTs for their 
safety.  



Bad example – unstable track

An unhappy case. The ship got some 
accident and had to change the course 
of their cruise. This case was for injury, 
but there were also cases when the US 
Coast Guard did not allow the ship to 
visit Hawaii for safety reason. 



Qiu and Chen, 2005, JGR

High variability, low sampling
 Only 3 transects a year, and unstable ship track
 30 min resolution (in longitude)        insufficient for resolving Kuroshio



@WPGM  2006



http://abcnews.go.com/US/story?id=94115&page=1

T/V Ehime Maru,
sunk by a US submarine
on 10 Feb 2001 (JST), off Hawaii.

9 crew (incl. 4 students) 
were killed, and more injured.

The operation of similar training 
vessels (incl. Miyagi Maru) has 
been badly changed after that. 

Accident which struck T/V Ehime Maru
February 2001 



Sendai (where I live)

Tokyo

Hawaii

Miyagi Pref.

(Misaki near Tokyo
>>> Ishinomaki

or Kesennuma)

Japan Sea

Pacific Ocean

Kesennuma

Ishinomaki

where the schools are/were

3 transects per year

Port change: since 2008  



Sendai Station

Sendai Airport

Sendai Airport

Our campus

Where I live

Giant quake on Mar 11, 2011 (Mw=9.0)

Flooded area
(near Sendai)

4km



Ishinomaki

Where the ship 
usually stays

Port of Kesennuma

Kesennuma

High schools were here

4km

Area flooded by tsunami

Some area subsided by more than 1 m by the 
earthquake, suffered poor drainage for months.



One of the two high schools which has been using the ship is still not recovered.



Z-60-16 II (Murayama Denki)
(used to be popular until 1990s
in some Japanese institutions;
we used this type until 1999)

MK-130 (TSK)
(since 2000, for our PX40)

10m

2m

Surface transient identified in winter mixed layer (ML)

(Kizu and Hanawa, 2002a)

Technical fruits



(Kizu and Hanawa, 2002b)

Near surface temperature profiles in winter mixed layer (ML)

Murayama Z-60-16 II TSK MK-130

ML

ML

Technical fruits : Bowing

With bowing Without bowing



(Kizu and Hanawa, 2002b)

XBT

CTD

Side-by-side XBT/CTD comparison (not from PX40)

Z-60-16 II
(Murayama)

Technical fruits : Bowing



Oceanographic fruits (Uehara, Kizu, Hanawa, Yoshikawa, Roemmich, 2008)



Oceanographic fruits (Uehara, Kizu, Hanawa, Yoshikawa, Roemmich, 2008)
Ekman

Kuroshio

Interior



Oceanographic fruits

Nagano, A., Ichikawa, H., Yoshikawa, Y., Kizu, S., Hanawa, K. (2012):
Variation of the southward interior flow of the North Pacific subtropical gyre, 
as revealed by a repeat hydrographic survey. J. Oceanogr., 
DOI 10.1007/s10872-012-0102-3

Nagano, A., Kizu, S., Hanawa, K., Roemmich, D. (2016?): 
Heat transport variation due to change of North Pacific subtropical gyre 
interior flow during 1993-2012, Clim. Dyn., (just accepted!)

Coming up tomorrow.



New generation of PX40 JRS CANIS (7545t)

Between Hawaii and Yokohama, by SIO


