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Photo: A Deep NINJA float to be deployed off the Adélie Coast, Antarctica in December 2012. (@ R/V Mirai) 
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ÅLƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ά5ŜŜǇ bLbW!έ 

ïSpecifications of Deep NINJA 

ïObservations under sea ice 

ÅAccuracy of float measurements 

ïPressure and temperature 

ïSalinity: bias with pressure dependence 

ÅPreliminary results of the Southern Ocean 

observations 

ÅDeep NINJA array in the Indian Ocean 

 



Deep NINJA: The first practical float 

measurable in the deeper ocean than 2000m 

Specification of Deep NINJA 

Å Max. profile depth: 4000 dbar 

ï Available from the tropics to the high-latitudes with 
seasonal ice 

ï About 90% of the oceanôs volume is measurable 

Å Pressure hull: Aluminum alloy 

Å Sensor: SBE 41CP deep float model 

ï Enough capacity for additional sensors 

Å Communication: Iridium SBD, two-way 

Å Position fixing: GPS 

Å Est. lifetime: more than 1 year (by Lithium battery) 

Å Functions: Avoidance of sea ice 
  Avoidance of groundings 

2009 Beginning of development by JAMSTEC and TSK 

2011/03 The first prototype was assembled. 

2012/08 The first profile from 4000 dbar depth was obtained. 

2012/12 4 floats were deployed in the Southern Ocean by R/V 
Mirai. 

2013/04~ Available in public from TSK. 

210 cm 

25 cm  

50 kg 



Observation status 

S/N 
Date of 

deployment 
Area of 

deployment 
Ship and cruise # of obs. 

(deep) 

Latest 
observation 

Status (cause of death) 

001 2012/8/29 East of Japan, 
North Pacific 

Wakataka-maru 
(WK1208J) 

1 (1) 2012/8/30 Dead (Failure of transmission unit?) 

002 2012/8/29 21 (16) 2012/10/31 Dead (Energy consumption?) 

004 2012/12/6 
South of NZ,  

Southern Ocean 

Mirai 
(MR12-05) 

50 (24) 2014/10/19 Dead (Energy consumption?) 

003 2012/12/20 
Off the Adélie Coast, 

Antarctic Ocean 

15 (9) 2013/5/31 Dead (unknown) 

005 2012/12/17 14 (10) 2013/7/14 Dead (Accident under ice?) 

006 2012/12/16 27 (23) 2014/8/22 Dead (Accident under ice?) 

007 2013/7/17 
Subtropical,  
North Pacific 

Mirai 
(MR13-04) 

33 (33) 2014/6/1 Dead (Energy consumption?) 

008 2014/3/6 Off the Adélie Coast, 
Antarctic Ocean 

Shirase 
(JARE55) 

3 (3) 2014/3/27 Dead (Accident under ice?) 

009 2014/3/8 23 (23) 2015/5/3 Dead (unknown) 

010 2014/1/23 

Off the Budd Coast, 
Antarctic Ocean 

Umitaka-maru 
(UM041) 

0 (0) - Dead (unknown) 

011 2014/1/19 10 (10) 2014/6/20 Dead (Accident under ice?) 

012 2014/1/23 5 (5) 2014/3/25 Dead (Accident under ice?) 

013 2014/1/27 24 (24) 2015/3/24 Dead ? (under sea ice?) 

014 2014/1/24 40 (40) 2016/2/4 Operation? 

015 2014/12/6 
Off the Budd Coast, 

Antarctic Ocean 
Shirase (JARE56) 10 (10) 2016/3/11 Operation 

016 2016/01/31 
Western Indian Ocean 

Hakuho-maru 
(KH-16-1) 

5(5) 2016/3/12 Operation 

017 2016/02/02 5(5) 2016/3/14 Operation 

018 2016/03/02 
Subtropical,  
North Pacific 

Ryofu-maru 
(RF1602) 

2(2) 2016/3/13 Operation 

As of March 2016 

Latest status (update monthly) : http://www.jamstec.go.jp/ARGO/deepninja/ 



Off Adelie Coast 
Off Budd Coast 

Detect & avoid sea ice:  

Indispensable function for higher latitude operation 
12 Deep NINJA floats were deployed in the Southern Ocean. 

8 of them (probably), which operated near the Antarctica, were covered with sea 

ice in winter during their operation, and 4 floats succeeded to survive 5 winters 

and transferred the deep measurements under sea ice. 

Ice covered 

2014/05 ς2015/02 
(8 months) 

In-situ Temp. observed by S/N 14: survived 2 winters. 

2015/03 ς12 
(8 months) 



Accuracy of measurements of Deep NINJA 

Å One of the important issues for deep observation: how accurate does a 
deep float measure temperature, salinity and pressure? 

Å ¢ƘŜ /¢5 ǎŜƴǎƻǊ ƻƴ 5ŜŜǇ bLbW! ƛǎ ά{.9пм/t ŘŜŜǇ Ŧƭƻŀǘ ƳƻŘŜƭέΣ ǿƘƛŎƘ ƛǎ ǘƘŜ 
standard CTD sensor for deep floats at present and is an improved model of 
ǘƘŜ /¢5 ǎŜƴǎƻǊ ό{.9пм/tύ ŦƻǊ άƴƻǊƳŀƭέ Ŧƭƻŀǘǎ ǇǊŜǇŀǊŜŘ ŦƻǊ !ǊƎƻ ƻǊƛƎƛƴŀƭƭȅΦ 

Å The Argo target for data accuracy (0.005C, 0.01psu, and 5dbar) would be 
insufficient to detect slight changes/variations in deep/bottom waters. 

 

Å JAMSTEC made an effort to evaluate Deep NINJA (i.e. deep float) 
measurements mainly by comparison with the shipboard CTD observation 
conducted at float deployment.  

Å Comparisons were conducted for 11 float/shipboard CTD pairs (by 4 cruises 
of 3 ships). For 4 pairs, the reference data were obtained at the Southern 
Ocean GO-SHIP cruise by R/V Mirai, JAMSTEC in 2012.  
The pair observations of CTD and float were generally carried out almost 
simultaneously (within about 10 km in space and about 30 hours in time). 



Accuracy of float measurements 
- Pressure and Temperature - 

Average of 11 comparisons (gray) to remove heaving effects 
Thick/thin red: Average and upper/lower limit of 95% confidence interval 

Float temperature and pressure were deviated negatively from shipboard reference 
in average (N=11), especially in the depth below 2000 dbar. However, it was not 
concluded statistically ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ άōƛŀǎŜŘέ όфр҈ ŎƻƴŦƛŘŜƴŎŜ ƭŜǾŜƭύΦ 
For pressure, the slope of the regression line through the origin (no bias at sea surface) was 
estimated at -3.6 dbar/1000 dbar (thick blue line). 

Pressure 

Iso-bar Iso-therm 

Temperature 


