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Accuracy of measurements of Deep NINJA 

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

• The CTD sensor on Deep NINJA is “SBE41CP deep float model”, which is one of the 
standard CTD sensors for deep floats at present and is an improved model of the CTD 
sensor (SBE41CP) for “normal” floats prepared for Argo originally. 

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

 

• 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.  

• Comparisons were conducted for 13 float/shipboard CTD pairs (by 6 cruises of 5 
ships). For 4 pairs, the reference data were obtained at S04 GO-SHIP section (the 
Southern Ocean) by R/V Mirai, JAMSTEC in 2012. 

A CTD profile at P17E section by Mirai (in the Pacific in 2017) will be also available for the evaluation 
soon. 

• 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). 



Deep NINJA status and its sensor evaluation 
S/N Date of deployment Area of deployment Ship and cruise Ref. CTD Status of float Note 

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

Wakataka-maru 
(WK1208J) 

St. WC7 Dead 

002 2012/8/29 St. WC7 Dead 

004 2012/12/6 
South of NZ,  

Southern Ocean 

Mirai 
(MR12-05) 

St. 11 Dead 

S04 cruise of GO-SHIP 003 2012/12/20 

Off the Adélie Coast, 
Antarctic Ocean 

St. C04 Dead 

005 2012/12/17 St. 62 Dead 

006 2012/12/16 St. 67 Dead 

007 2013/7/17 
Subtropical,  
North Pacific 

Mirai 
(MR13-04) 

St. S1 Dead 

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

Shirase 
(JARE55) 

- Dead 

009 2014/3/8 - Dead 

010 2014/1/23 

Off the Budd Coast, 
Antarctic Ocean 

Umitaka-maru 
(UM041) 

St. C04 Dead No float observations 

011 2014/1/19 St. KC5 Dead 

012 2014/1/23 St. C03 Dead 

013 2014/1/27 St. A02 Dead Too near coast 

014 2014/1/24 St. C05 Dead Too near coast 

015 2014/12/6 
Off the Budd Coast, 

Antarctic Ocean 
Shirase (JARE56) - Operation 

016 2016/01/31 
Western Indian Ocean 

Hakuho-maru 
(KH-16-1) 

- Dead 

017 2016/02/02 St. A Operation In a local small trough 

018 2016/03/02 
Subtropical,  
North Pacific 

Ryofu-maru (RF1602) St. 5661 Dead 

020 2017/2/19 Southern Ocean Mirai (MR16-09) St. 10 Operation 
P17E cruise of GO-SHIP 
Under processing of CTD data 

As of March 2017 

1st observation of 13 floats were evaluated 
 with shipboard CTD data at the deployments 
obtained by 6 cruises of 5 ships 
 including a GO-SHIP cruise. 



Location of Deep NINJA for sensor evaluation 

1st observation of 13 floats were evaluated with shipboard CTD 
data at the deployments obtained by 6 cruises of 5 ships including 
a GO-SHIP cruise. 



Accuracy of float measurements 
- Pressure and Temperature - 

Average of 13 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=13), especially in the depth below 2000 dbar. However, it was not 
concluded statistically that they were “biased” (95% confidence level). 
For pressure, the slope of the regression line through the origin (no bias at sea surface) was 
estimated at -3.4 dbar/1000 dbar (thick blue line). 



Accuracy of float measurements 
- Salinity-  

Iso-therm 

Float salinity measurements were deviated from shipboard reference. 
The salinity bias, besides an offset component for some floats, had a pressure 
dependence component which makes the deeper measurements fresher. 

Float salinity was compared by shipboard CTD reference on isothermal surfaces 
under the assumption of no biases for pressure/temperature. 

-0.88+/-0.11 
 x10-6 dbar-1 



Pressure dependency of salinity bias 

• The fresher-ward pressure 
dependency was found at the 
salinity of all floats (statistically 
significant at 95% C.L.). 

• Average: -1.08 x10-6 dbar-1  

Range: -0.5 to -2.3 x10-6 dbar-1 

  (except S/N 13 & 14 & 17) 

 The well-calibrated CTD sensor 
yields fresher salinity than the 
truth at 4000 dbar  
by 0.004 in average and  
by around 0.01 at the worst. 

Float profile coincided less with the shipboard 
CTD because of 
- large disturbance caused by strong lateral 

interleaving for S/N 13 & 14 (too near coast), 
- Too short profile and observing local water 

mass for S/N 17 (in a local small trough ). 

Technically, the fresher-ward pressure 
dependency can be corrected well by 
adjusting a parameter (e: -9.57e-8) of 
the sensor to -12.7e-8 (-11~-15e-8). 
However, its basic cause is not 
identified yet. 


