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Photo:A Deep NINJA flo& be deployedff the AdélieCoast, Antarctica in Decemb2012.(@ R/V Mirai)
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Deep NINJA: The first practical float
measurable in the deeper ocean than 2000m

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.

Specification of Deep NINJA

A Max. profile depth: 4000 dbar

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

I About 90% of the oceands voll
Pressure hull: Aluminum alloy

Sensor: SBE 41CP deep float model
I Enough capacity for additional sensors

Communication: Iridium SBD, two-way
Position fixing: GPS
Est. lifetime: more than 1 year (by Lithium battery)

~ Functions: Avoidance of sea ice
50 kg Avoidance of groundings

To Do Io o Bo P>




Observation:status As ofMarch 2016

PENEE Area of # of obs.| Latest

2012/8/29 Eas of Japan, Wakatakamaru 1(1) 2012/8/30  Dead(Failureof transmission unf)
002 2017 " g e — " ption?)
Yellow: Deep field test in 2012/13 -
Cyan: 2012/13  Australisummer: : .
004 201 A b< SIN 182 ption?)
003 | 2012 3 P s Yok SIN 18 N7
005 2012 SO0 WELRCPES R :?)
006 2012 : } RIS AS i ice?)
007 201. ption?)
oo 201 ° €?)
009 201
010 201
011 201 :€?)
_30° -1000
012 201 :€?)
-1500
014 201 ; ~2500
- . . . : ~3000
015 201‘_600 (¥ ; Is':':io 3 SIN 3500
016  201€ | -—— - —4000
-4500
017  201€ 60° 90° 120° 150° 180°
Subtropical, Ryofumaru .
018 2016/03/02 North Pacific (RF1602) 2(2) 2016/3/13 Operation

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



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.
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In-situ Temp. observed by SAM: survived 2 winters.
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Accuracy omeasurements of Deep NINJA

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

CKS / ¢5 aSyazNJ 2y 5SSL)I bLbW!' Aa a
stano[ard CTD sensor for deep floats at present and is an improved model
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The Argo target for data accuracy (0.005C, 0.01psu, and Sabal)l be
Insufficientto detect slight changes/variations in deep/bottom waters.

JAMSTEC made an effort to evaluatep NINJA.e. deep float)
measurements mainly bgomparison with the shipboard CTD observation
conducted at float deployment.

Comparisons were conducted for 11 float/shipboard CTD pairs (by 4 cruise
of 3 ship$. For 4 pairs, the reference data were obtained at the Southern
Ocean GEBHIP cruise by R/V Mirai, JAMSTEC in 2012.

Thepair observation®f CTD and float wergenerally carried out almost
simultaneously (within about 10 kmn space an@bout 30hours 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
Temperature Pressure

Iso-bar Isotherm

Float temperature and pressure were deviated negatively from shipboard refere
iIn average (N=11), especially in the depth below 2000 dbar. Howewas not
concludedstatisticallyl KI i GKSeé @gSNB aoAl AaSRE 6
For pressure, the slope of the regression line through the origin (no bias at sea surface)
estimated at-3.6 dbar/1000 dbar (thick blue line).



