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WP5: Scientific and technological objectives

n Deployment of 23 Deep-Arvor floats with oxygen
sensor in the North-Atlantic Ocean

n Implement a pilot experiment for O2 and deep data

§ Deploy Argo-02 floats and Deep-Arvor floats in the
North-Atlantic Ocean

§ Implement the corresponding data stream at
International level

§ Prepare the future international Deep-Argo and
Argo-02 array

n Technological objective: Demonstrate the capacity of the Deep-Arvor float at
acquiring deep (below 2000m depth) and oxygen data of high-quality

n  Scientific objective : Investigate deep convection and water mass ventilation in order
to investigate the input and propagation of climatic anomalies within the ocean
Interior
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Pilot experiment for O2 and Deep-Argo data

n Float deployment
10 Deep-Arvor floats with O2 sensor deployed in the North-Atlantic Ocean

n
n More floats will be deployed in the coming years (remaining NAOS floats and
floats funded by CPER Euro-Argo over 2018-2021)
n Those data complement Argo-O2 floats deployed in the North-Atlantic since
2010
Argo-DO floats deployment since 2010
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Pilot experiment for O2 and Deep-Argo data

n Data stream and deployment strategy

n We established the the data management procedure for O2 data from
decoding to qualification

n We contribute to establish the European strategy regarding the Deep-Argo
and Argo-02 arrays in agreement with European partners and the
International Argo program

Strategy for evolution of Argo in Europe

argo data management
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Demonstrate the capacity of the Deep-Arvor float
at acquiring deep (below 2000m depth) and
oxygen data of high-quality

n The Deep-Arvor float is able to achieve more than 140 cycles

n Owing to the measurements below 2000m, the Deep-Arvor floats revealed that
a fresh bias was present in the classical Argo floats. Such bias is easily
correctable and has been resolved by enhanced quality checks before
deployment and a modification of the storage procedure
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-Arvor float

at acquiring deep (below 2000m depth) and
oxygen data of high-quality

Demonstrate the capacity of the Deep
The Deep-Arvor float is able to achieve more than 140 cycles

n

the Deep-Arvor floats revealed that

Owing to the measurements below 2000m,

n

a fresh bias was present in the classical Argo floats. Such bias is easily
correctable and has been resolved by enhanced quality checks before

deployment and a modification of the storage procedure
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Demonstrate the capacity of the Deep-Arvor float
at acquiring deep (below 2000m depth) and
oxygen data of high-quality
n We developed the LOCODOX tool to correct oxygen sensor bias and drift and to
generate DM files in the Argo format (subcontracting with Altran)

n Correction based on WOA or on a reference profile

n Adjusted data from 32 floats were submitted to Coriolis and are now
available to the scientific community

n The tool is still under development (2,5 months /year) : implementation of
the correction based on in air measurements
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Scientific analyses

n Investigate deep convection in the Irminger Sea and document an exceptionnal
deep convection event that occured at basin scale during winter 2014-2015: PhD
thesis A. Piron (Piron et al, 2016, 2017)
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Due to exceptionnal winter heat loss, the mixed layer observed in March 2015 in the Imringer Sea are the
deepest mixed layer ever observed in this basin.




Scientific analyses

Investigate new pathways for the deep water masses as revealed by
Deep-Arvor float trajectory and their connection with the surface
circulation; post-doc V. Racapé

Surface geostrophic velocity (m/s)
(AVISO+, resolution averaged on one Deep-Argo cycle)

20160229 to 20160309 DT

Deep-Argo floats

3 deep-Argo floats deployed in
Jully 2015 (RREX cruise)

1 cycle = 10 days

Parking depth = 2750 dbar during
9 days (to sample ISOW)

T, S, O,, GPS position (Iridium)




Latitude °N}

Scientific analyses

Dynamical context
Large scale circulation scheme in the North Atlantic subpolar gyre

Deep C|rculat|on 0y > 27 8

QUESTIONS ?

0

«w & Why did none of the floats reach the Irminger basin?
== § Whydid they move apartat 37° W?
g § Did the red float sample the DWBC ?

S IRESE] T | e
P U LT | [ . :




Scientific analyses

Dynamical conditions during float deployment

Theta — salinity — O, diagram for RREX  Absolute geostrophic velocity referenced to s-adcp
stations 114 to 131 data (m/s)
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Salinity and Oxygen concentration sampled by the 3 floats
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Scientific analyses

Optimum Multiparameter analysis to determine mixing coeficients
for the deep layers (27.8 < o, < 27.88)

WORK IN PROGRESS
Methodology

©-S-0, diagram for cy. 1 to 21 of red float

P [ — . — 300

o gt § Define the source water types (SWT)
% *“  § Define the weigth (W) of each
parameters (j = ©,S,0, + mass
conservation)

§ Define mixing figures (no more than 3
SWTs for our case)

e Vertical limit (27.8 < 0, < 27.88)

e Various configurations; for example (1)
SWT1-2and3; (2) =SWT1-24 ...

e ldentify the best configuration

«  Final residual = sqrt[2(res? / W?)]
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Water masses contribution between o, 27.8 and 27.88 — OMP results
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Summary and Future work

Surface geostrophic velocity (m/s)
(AVISO+, resolution averaged on one Deep-Argo cycle)

20160618 to 20160627 NT

M. Daniault et al. / Progress in Oceanography 146 (2016) 142-158

Latitude (*N)

Longitude (°W) 45 NG oW

§ Deep circulation : Direct trajectory from CGFZ to the DWBC (suggested by McCartney (1992)
e Why is it not here ? Is it permanent ? What is the role of SPMW?
e Is it aresponse to the change in atmospheric forcing (NAQMeute >> NAQ*)?

§ Westward erosion of ISOW core
e evaluation of the mixing coefficient (work in progress)

§ Influence of the NAC on the Deep circulation.

e How? What are the consequences on the propagatlon of cllmatlc anomalies
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Perspectives

n Continue deployment of Deep-Arvor data in the North-Atlantic ocean

n 11 remaining NAOS floats
n CPER Euro-Argo floats (15 floats/year available, some via the GMMC)
n  Scientific objective: Formation, pathways and mixing of deep water masses
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Perspectives

n Maintain the North-Atlantic Argo-Deep pilot array
n Technological issue: Float and sensor evaluations
n Strategy assessment : density, parking depth, cycling period, cost
n Demonstration of data value on a short term

n Initiate Deep-Argo time series to address the Deep-Argo objectives in 10 or 20
years from now.




North-Atlantic Deep pilot array

Program Funding Scientific Float type Deployment | Region
project and numbers

Argo-France NAQOS OVIDE, RREX, 16 Deep- 2017 and Subpolar gyre
V. Thierry OSNAP Arvor 2018 (3 in Southern
Ocean)
Euro-Argo AtlantOS OVIDE, RREX, 7 Deep-Arvor 2017 and North-Atlantic
OSNAP, others 2018
Argo-France CPER Euro- OVIDE, RREX, 15 Deep- 2018-2022 North-Atlantic
Argo OSNAP Arvor/year (5
(Brittany) years)
Argo-UK OSNAP, 8 Deep-APEX 2017 ?
RAPID, ? 02
Argo-US Deep-Argo 6 Deep-SOLOS 2017 Rapid Line at

N
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Marine Core Service

WP5: Scientific and technological objectives

Deployment of 23 Deep-Arvor floats with oxygen sensor in the North-Atlantic Ocean



Implement a pilot experiment for O2 and deep data

Deploy Argo-O2 floats and Deep-Arvor floats in the North-Atlantic Ocean

Implement the corresponding data stream at international level

Prepare the future international Deep-Argo and Argo-O2 array





Technological objective: Demonstrate the capacity of the Deep-Arvor float at acquiring deep (below 2000m depth) and oxygen data of high-quality



Scientific objective : Investigate deep convection and water mass ventilation in order to investigate the input and propagation of climatic anomalies within the ocean interior







Marine Core Service

Pilot experiment for O2 and Deep-Argo data

Float deployment

10 Deep-Arvor floats with O2 sensor deployed in the North-Atlantic Ocean

More floats will be deployed in the coming years (remaining NAOS floats and floats funded by CPER Euro-Argo over 2018-2021)

Those data complement Argo-O2 floats deployed in the North-Atlantic since 2010















Marine Core Service

Pilot experiment for O2 and Deep-Argo data

Data stream and deployment strategy

We established the the data management procedure for O2 data from decoding to qualification  

We contribute to establish the European strategy regarding the Deep-Argo and Argo-O2 arrays in agreement with European partners and the international Argo program











Marine Core Service

Demonstrate the capacity of the Deep-Arvor float at acquiring deep (below 2000m depth) and oxygen data of high-quality









The Deep-Arvor float is able to achieve more than 140 cycles 

Owing to the measurements below 2000m, the Deep-Arvor floats revealed that a fresh bias was present in the classical Argo floats. Such bias is easily correctable and has been resolved by enhanced quality checks before deployment and a modification of the storage procedure





Marine Core Service

Demonstrate the capacity of the Deep-Arvor float at acquiring deep (below 2000m depth) and oxygen data of high-quality

The Deep-Arvor float is able to achieve more than 140 cycles 

Owing to the measurements below 2000m, the Deep-Arvor floats revealed that a fresh bias was present in the classical Argo floats. Such bias is easily correctable and has been resolved by enhanced quality checks before deployment and a modification of the storage procedure









Marine Core Service

Demonstrate the capacity of the Deep-Arvor float at acquiring deep (below 2000m depth) and oxygen data of high-quality

We developed the LOCODOX tool to correct oxygen sensor bias and drift and to generate DM files in the Argo format (subcontracting with Altran)

Correction based on WOA or on a reference profile

Adjusted data from 32 floats were submitted to Coriolis and are now available to the scientific community

The tool is still under development (2,5 months /year) : implementation of the correction based on in air measurements









Marine Core Service

Scientific analyses

Investigate deep convection in the Irminger Sea and document an exceptionnal deep convection event that occured at basin scale during winter 2014-2015: PhD thesis A. Piron (Piron et al, 2016, 2017)

SPMW

NAC





Due to exceptionnal winter heat loss, the mixed layer observed in March 2015 in the Imringer Sea are the deepest mixed layer ever observed in this basin. 





Marine Core Service

Scientific analyses

Investigate new pathways for the deep water masses as revealed by Deep-Arvor float trajectory and their connection with the surface circulation; post-doc V. Racapé 





















































Surface geostrophic velocity (m/s)

 (AVISO+, resolution averaged on one Deep-Argo cycle)



3 deep-Argo floats deployed in Jully 2015 (RREX cruise)

1 cycle = 10 days

Parking depth = 2750 dbar during 9 days (to sample ISOW)

T, S, O2, GPS position (Iridium)

Deep-Argo floats





Marine Core Service

Scientific analyses

Dynamical context 

Large scale circulation scheme in the North Atlantic subpolar gyre



















Deep circulation σ0 > 27.8

CGFZ

DWBC





[Daniault et al.,  2016]





QUESTIONS ?

Why did none of the floats reach the Irminger basin?

Why did they move apart at 37°W?

Did the red float sample the DWBC ?





Marine Core Service

Dynamical conditions during float deployment

Scientific analyses



East

West

Float deployment

July 3th , 2015

Stn 120

Absolute geostrophic velocity referenced to s-adcp data (m/s)

(com. pers. T. Petit)









Theta – salinity – O2 diagram for RREX stations 114 to 131

Stn 120

SPMW



Eastward Baroclinic structure from surface to depth





Marine Core Service

Salinity and Oxygen concentration sampled by the 3 floats

Scientific analyses













ISOW

SPMW







Westward circulation constrainted by SPMW

Westward dilution of the ISOW core  



~37°W





Marine Core Service



Scientific analyses

Optimum Multiparameter analysis to determine mixing coeficients for the deep layers (27.8 < σ0 < 27.88)

WORK IN PROGRESS 



Ɵ-S-O2 diagram for cy. 1 to 21 of red float

Methodology



Define the source water types (SWT) 

Define the weigth (W) of each parameters (j = Ɵ,S,O2 + mass conservation)

Define mixing figures (no more than 3 SWTs for our case) 

Vertical limit (27.8 < σ0 < 27.88) 

Various configurations; for example (1) SWT1 – 2 and 3; (2) = SWT1 – 2 4 …

Identify the best configuration

Final residual = sqrt[Σ(resj² / Wj²)]

LSW

SPMW

ISOW

NEADW

DSOW
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ISOW

LSW

NAC

SPMW



ISOW

Water masses contribution between σ0 27.8 and 27.88 – OMP results

DSOW

LSW







SPMW

NEADW









DWBC characterisc

Main water mass progressively dilluted with NEADW 

DWBC
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Summary and Future work











































































Surface geostrophic velocity (m/s)

 (AVISO+, resolution averaged on one Deep-Argo cycle)

Deep circulation : Direct trajectory from CGFZ to the DWBC (suggested by McCartney (1992)

	 Why is it not here ? Is it permanent ? What is the role of SPMW?

	 Is it a response to the change in atmospheric forcing (NAOneutre >> NAO+)?

Westward erosion of ISOW core 

	 evaluation of the mixing coefficient (work in progress)

Influence of the NAC on the Deep circulation. 

	 How? What are the consequences on the propagation of climatic anomalies





Marine Core Service

Perspectives
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Continue deployment of Deep-Arvor data in the North-Atlantic ocean

11 remaining NAOS floats

CPER Euro-Argo floats (15 floats/year available, some via the GMMC)

Scientific objective: Formation, pathways and mixing of deep water masses





Marine Core Service

Perspectives

Maintain the North-Atlantic Argo-Deep pilot array

Technological issue: Float and sensor evaluations

Strategy assessment : density, parking depth, cycling period, cost

Demonstration of data value on a short term

Initiate Deep-Argo time series to address the Deep-Argo objectives in 10 or 20 years from now.













Marine Core Service

North-Atlantic Deep pilot array

18

		Program		Funding		Scientific project		Float type and numbers		Deployment		Region

		Argo-France		NAOS
V. Thierry
		OVIDE, RREX, OSNAP		16 Deep-Arvor		2017 and 2018		Subpolar gyre 
(3 in Southern Ocean)


		Euro-Argo		AtlantOS		OVIDE, RREX, OSNAP, others		7 Deep-Arvor		2017 and 2018		North-Atlantic


		Argo-France		CPER Euro-Argo (Brittany)		OVIDE, RREX, OSNAP
		15 Deep-Arvor/year (5 years)		2018-2022		North-Atlantic 

		Argo-UK				OSNAP, RAPID, ?		8 Deep-APEX O2		2017		?

		Argo-US		Deep-Argo SIO				6 Deep-SOLOS		2017		Rapid Line at 26°N







Marine Core Service
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Euro-Argo
European Research Infrastructure
Consortium

Strategy for evolution of Argo in Europe

EA-2016-ERIC-STRAT-V3.2

Version 3.2
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Authors: Euro-Argo ERIC members and others






image6.png

Argo data management
http://dx.doi.org/10.13155/46542

et
c
7]
£
o
o]
@
c
]
S
o]

et
©

o
o
o
S
©

Argo Quality Control Manual
For dissolved oxygen
concentration

Version 1.1
28™ September 2016







image7.png

Argo data management
htp://dx.doi.org/10.13155/39795

-
[
[
£
(]
)]
®
<
®
£
1]

-
1]

g
-]
o
9
(1]

Processing Argo OXYGEN
data at the DAC level

Version 2.2
Octobre 22nd 2016







image8.png

48°N

46°N

44°N

6901632

AA

26°W 24°W 22°W 20°W 18°VV

-500
-1000
-1500

1-2000

-2500

1-3000
1-3500
1-4000
1-4500

-5000






image9.png

N ©
X9} X9} <
[sp] [sp] [sp]
y o
=
£
©
n |
e -
]
o o o o o o o o o
o o o o o o o o
Yo} o Yo} o Te] o Yo o
— — A A (ep] (ep] <
(1eqgp) ainssald

80
Cycle number

40

1

20

1

00

1

60

40

20






image10.png

4.5

o
n

|

W

Potential temperature (°C)

2.5

Deep Arvor WMO 8901832

=y g i i i
(=] N L o o]
T \ T T T

o]
T

Potential temperature (°C)

6/
Al )
s
5 L ‘ LA
348 35 352 354 358 358
Salinity
1 1 1 1 1 1 |
348 34.95 35 35.05 35.1 35.15 352

Salinity






image11.png

4.5

o
n

|

W

Potential temperature (°C)

2.5

Deep Arvor WMO 8901832

74

i i
o o]
T T

i
~
T

=y
(=]
T

Potential temperature (°C)
e

o]
T

Deep Arvor WMO 8901632

/28,

s

352 354
Salinity

358

35.8

I
349

I
34.95

1
35.05
Salinity

I
35.1

I
35.15

j
35.2






image12.emf

Temperature potentielle (°C)

Avant correction Aprés correction

4 T

[}

[

o 35F

K

=)

T

+ 3t

o

a

(4]

—

S

25

—

9]

Q

§

= 2f
34.86 34.88 349  34.92 34.94 3496 34.98 34.86 34.88 349  34.92 34.94 34.96 34.98

Salinité Salinité












	




image13.png

48°W 42°W 36 30°W
Longitude

60°W 54°W






image14.png

PSAT WOA

grad<0.2: aX+b

PSAT

75 80 85 20 95 100 105
PSAT from float

- PSAT float
——%— PSAT float corrected
%— PSAT WOA

Pres (dcBars)

500 1000 1500 2000
Julian day from deployement

 —
- - - - PSAT float
PSAT float offset
PSAT WOA
85 90 95 100 105

PSAT

Pres (dcBars)

Pres (dcBars)

coriolis 5902302 - Correction applied on PSAT

k]
S
Pt
b4
a
o
<
°
H
=
<
@
&
-10
-15
65 70 75 80 85 90 95 100
PSAT from float
o
500
1000
1500
2000 % PSAT float
% PSAT float corrected
% PSAT WOA
2500
65 70 75 80 85 90 95 100 105 110
PSAT
o
DOXY float
DOXY float corrected (WOA)
500 DOXY float offset
DOXY WOA
1000
1500
2000
2500 . . . . . .
180 200 220 240 260 280 300 320 340

DOXY (mumol/kg)

PSAT WOA

Pres (dcBars)

Pres (dcBars)

=
s

aX+b<0.2, avg+-2.8 std =>
2=0.813, b=22.428, R?=0.653

°
&

°
8

©
&

80 85
PSAT from float

100

500

1000

1500

2000 *  [02]float
% [02] float corrected
% [021 WOA

2500
180 200 220 240 260 280 300 320

200 PSAT float

PSAT float corrected (WOA)
PSAT float offset

600 PSAT WOA

60 70 80 90 100 110 120
PSAT (%)






image15.emf

66°N

63°N RN
60°N

57°N [y

54°N

66°N

63°N &
57°N A

54°N £3

64°W 56°W 48°W 40°W 32°wW

LD I o ()

800 1000 1200 1400 1600 1800













	




image16.emf

Potential Density (og, kg.m™)
27.78 27.82 27.74 27.78 27.82

«
S H =
v - = > =
. > R
s =R
K3 o ~
w &
v - N
v 15
X3 = .
- o= &
. K
O -
- %
- - .

-250

-500 1

-750

Rl 11 H-r e

-1000

Y ey

Depth (m)

-1250 |

-1500

-1750

-2000 R ' —
84 8 8 90 92 94 968 8 8 90 92 94 96

Oxygen Saturation (O, %)

Potential Density (0g, kg.m™) Salinity
27.74 27.78 27.82 3482 3484 3486 34.88 34.9

_/ /\’\

250 | SCF box

-500

-750 1

(m)

£ -1000

Dept

-1250

-1500

-1750

-2000

Potential Temperature (°C)












-2000


-1750


-1500


-1250


-1000


-750


-500


-250


0


Potential Density (σ


θ


, kg.m


-3


)


27.74 27.78 27.82


SCF box


(b)


σ


θ


84 86 88 90 92 94 96


-2000


-1750


-1500


-1250


-1000


-750


-500


-250


0


Potential Density (σ


θ


, kg.m


-3


)


27.74 27.78 27.82


LAB box


(a)


σ


θ


O


2


Oxygen Saturation (O


2


, %)


84 86 88 90 92 94 96


D


e


p


t


h


 


(


m


)


27.74 27.78 27.82


IRM box


(c)


σ


θ


O


2


27.71


27.72


27.73


27.74


27.75


27.76


27.77


27.71


27.72


27.73


27.74


27.75


27.76


27.77


27.71


27.72


27.73


27.74


27.75


27.76


27.77


27.71


27.72


27.73


27.74


27.75


27.76


27.77


27.71


27.72


27.73


27.74


27.75


27.76


27.77


(d)


Salinity


34.82 34.84 34.86 34.88 34.9


P


o


t


e


n


t


i


a


l


 


T


e


m


p


e


r


a


t


u


r


e


 


(


°


C


)


3.1


3.2


3.3


3.4


3.5


3.6


3.7


3.8


D


e


p


t


h


 


(


m


)




image25.png

Trajectoire Deep-Argo depuis CGFZ

20150912 to 20150921 DT
4
PRS- ST
TS L R 21 L !.,,,,f»,vkv.v>,,
:v.k ‘4'44“73,' 4‘7," RJAﬂ.vq qu>“.‘
4 N .4 .4‘,’A\ ”, -

\\\\\\V‘ Sx e v as > ach vk : - - ’!’
p M. 4 il 4

MA,N

57N
56N
55N

54N MR *
AN ) N Y s
Y \\\' A\ ¥ SR r &8 |
53N TIPS 2@ N AN .
SV REERRE
\

5 IRV S RV
LR T Y

4 Sy
el 40»)’7.
52N v A Y
Tt A N N “\ -

PR S OSSP SR Sooxd
vy &

B R PRIV AL A

S S RN AL N NAXLGLT
¥ ¥ ¥

51N

50N \
s \ JA *\xv \

49N 4 SREON
¥

¥yt

48N Fhovries
47N \*/ﬁﬁ L/ ‘
46N |4+ Natyf {
45N







image26.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20150922 to 20151001 DT

2 S

:
APSCA . o

,iv(Akv',A,







image27.png

Trajectoire Deep-Argo depuis CGFZ

20151002 to 20151011 DT

-
R !
'3 N,
L.‘v>‘A14AvaQ .v, 4,1*A\‘ N S
L)
bv»A,‘»&<<4m fvvv i) AR AR N

57N
56N |
55N
54N
53N
52N

51N
50N

49N
48N '}
47N

46N ‘

45N _ ——

4fv&‘<<ﬂ-v-;“‘vlv

44,1.,‘v«<.,*>’







image28.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20151012 to 20151021 DT

~
b [ >

T w
* g -
RTINS o@[

. T AR N

< aeris » v

/
72 AL,.", |
X b ow o b G s ‘

"\a<4">"v'<

.,;‘>AQ V‘A7k4-‘,4

+ 1, NP

ff‘n‘xr

AR

PRIV SN SN

X Jn
i

vy

AN A A
¥ FR

CyanTNyy v

[N N W

v a A,4q1¢771" «»4..
x,f\/‘/_\x.,‘>A,y ,W‘ 44"

40W

Yo LR
» e

35W






image29.png

57N

Trajectoire Deep-Argo depuis CGFZ

20151022 to 20151031 DT

56N
55N
54N

—

L~ S

i
A L T 2R PR DN
® !
W - R AN
EREND S
LR "'.\ Ny S
S S N N T o e A oy

53N

52N

Ay
fﬂ.,",fx,‘v,ﬂ/“\\,‘Aa‘ 4 ‘A‘
Y5 "(-lan»“ I T N
¥ 4 ¥ O
N\ Y f

VRPN ) AV
>t|{1141\‘&‘\\s LA TN

AT LRI

ATt

51N
50N

~l
A vy
SRR ]

AN RTATEN

,/ V{é

TNy N
B\ 2

49N ,}

N W
Yams

48N
47N

g g O
= -
<1/

46N B

45N







image30.png

Trajectoire Deep-Argo depuis CGFZ

57N

56N

+
4

,,u4',> A

55N
54N

4.7

R 7 EANPA N

AR

“

P

53N
52N

.A,A,‘\I\: <y

51N
50N

49N

48N
47N

46N

45N

DT S O A I PP, > bw p 5
X 3 1 5
;’AAv“y"bﬂv o L 'S WTURAN 4D »~
v 4 (AN t s MWW







image31.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20151111 to 20151120 DT

e ad
' > Y
»v*»,v’m»’,, .4

>

~S PN,

<ip p 4 T A Y A NS r e BN
VSN
I R R P A O SR N ‘ o
4 /
v v w4 ,l",k>“.4.\'7'\.AA\71A.- 1,‘
v >

st AL

vy 4w . LW

A>:’<.k§\x“'

60W

Ab»'va<>A<Q
vy







image32.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20151121 to 20151130 DT

7S G
8 - Y m |
.44,,"14..',VA .“14,.‘},<'Axr ."‘,,y

v

v A

7] ,A‘~>..,,Avv.4“.-aA<<.v,,v4u>.'<4 v 4
@ < \ :

4 vA,Qv',-.v.‘A P PR A e

p

b - 5
. ¥ >
Al s . LoTe e a AR, Vo v VT v
1 4 oa t x “ - 4 4 ' 4
v 4 N ba e s 4,
\—\ \ }. A\‘ >N ‘\\\~"‘»>v.:\, ‘ ‘
>y < yww 4 4 AN ‘l>;;”,.4.’v*‘.=4‘.n
(&‘ 4 A, AN f(‘ A e R0
v“liovyxy\\“x“\' ; \\ ‘V‘W‘\* % o
T NN N T Y \..fw,f,_._
.A<,/7'>A<¥\‘vfw,¥l'¥§..Affx « o~ v
‘*v*//’-»-»s\»v‘ :»;**A.ka“/ s N
ALowhry //.vf',y it B P e W dol
N RS N\ G ey
% §7¥\‘,‘\ N v
AP —tay 2 \ N A
\/ﬁﬁt/ﬁ‘l \ i’ S\ 21t >
i y v
Iy -l i ‘y<|_/ 4~}
) 7
e - —
- 3

60W 55w 50w 45W 40w 35w 30w







image33.png

Trajectoire Deep-Argo depuis CGFZ

20151201 to 20151210 DT

—

v
-4 *
-
»
& .‘ <@
NI I R R PSP R A S
-

¥ P T

« 4 A ¥

RS o), 4

- 4
4
,»4, 2 e

<.

vd< o4

4 N o R

RN

Py

PO S

< v x L W '
T 7. A
O A o T o A v A X Ay T, e A
' + — A | " ¢
P B v\\#—bﬂ 4 i x‘\»ﬂ"vv,VAA “ 4 .
s . v
ok g w o xR p

Tor & o Nad
-

WY A'\;\ oL

\\\

W Ay et e
1

DAL SR
Y

TR S
¥

7 e )

A,
)

ot Wf
N

e

AN ATy







image34.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20151211 to 20151220 DT

»

VR

A
vt fag o,

4 v s v, Y,

vy aly e ¥ ay

x4

ey - o\
—N
O T

‘\\\,v‘l i

LA
= *\\‘vl
S

t sl §

i







image17.png

Trajectoire Deep-Argo depuis CGFZ

20150703 to 20150703 DT
] | , A

= -

- é < - & , . g%
£ *\ > 4 ¥
. R > . vea A‘V‘A-b‘*‘.’ \.f.¥x/J"<A4,*,A+b,

57N
56N
55N

o UTUN A“‘K5LA"_‘4‘4’<‘”>1~V}V".V
N M ~ s
4..)"_, ‘ > w B !f s A4, x e A,y
x;v‘ ‘} LI N ‘ x 4 '3 ‘1‘
54N S A,,4v,,‘»’;~h1A‘.v.<-WAv-.-.>>*
1
Jx,m,,k‘,‘ALA,//x\:fv*. AAAAAA #

o\ et N

53N .
52N
sin | e S
.y
49N / B !tfn
Ay
47N A Ae s

46N [EE } —
45N =

¥
'vv>\4->4C N

40W 30W






image35.png

Trajectoire Deep-Argo depuis CGFZ

20151221 to 20151230 DT
57N = —

T 4 >4 ' i
56N : Y
‘.,A4A‘..ﬁ,,,’.m,,e,\f<‘<f+Ax”.wf,‘v
55N -

iy o Wiy v,‘>v<v<.‘\‘A‘.ﬂ._‘,<;f‘xf>,4.
54N

53N
52N
51N
50N
49N
48N
47N
46N
45N

P AN AL T »a ATy

60W 55W






image36.png

Trajectoire Deep-Argo depuis CGFZ

20151231 to 20160109 DT
- U = &
4 ‘- P a
P 7 Ty a TRy i ‘f4"\4 ar ¥
4, .',“4A:‘,',.4A>'.', € a s Av o« ¥ 4 »
¥
k»v»»\,.‘vvs‘.vxa.“‘v' e A
at AL L RS, 5 .

A7

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

24t 4

¥v;¥7"‘vn

ARV )
e

A







image37.png

Trajectoire Deep-Argo depuis CGFZ

20160110 to 20160119 DT

~

N PO
' 4 s ‘ ‘ A p -
QA—(,,V ».A.v . y
S BT "A"V'y'

+
N »,.«4',..>v> « ¥ o PO P v'\"nA< “
15, T RN N et I L O T U SR P
i . et
A‘Aﬁvx\zf‘,l,fx o v Vil S

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

¥ ‘*""v!vv\A,

bl M x4 4...,.4‘4vAv..4
L d







image38.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20160120 to 20160129 DT

l \\44 AN AW

3 AT T Lk
Y

v
: '
vy \ 3 -
*
b“‘vqu"“v0~'A>A ‘.,¥.y\‘,~4T‘,+<‘
[
Al N e QYSRGS . P h I
v \ ol . |
G e v BGOSR b
N AN S RSN L L RN
N v
f y
et s \1\4“J.ff,,/A Aﬂf’;Avt,’.<v¥< N
AT 7 > S I S Gy G
i L
S AXN % o« 4

S

2 //\1.6 A ww g

oY
>N ol

¥

x
"y

P R

¥ 7

-







image39.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20160130 to 20160208 DT

i« AL G 4 A
4 +

| /| » “ g ‘ $ -
L N < \ {
I‘ - \"A'*k‘uv",""“‘”"ﬁ:"\{*kk"i*kl' -
o by'>v>>‘7+h"vybkk'>i‘ et 4 ¥ k"
e NN S AN
'Atw“‘Af\‘,‘A\ N S R ra

¥ bk gy

SRR RN

et T
vy L
'*\\A"/l*

L

,)/ ,i;:,.
’Vﬁmﬁ‘







image40.png

Trajectoire Deep-Argo depuis CGFZ

20160209 to 20160218 DT

57N —
t
56N fvﬁq»ki‘,'l\t<,v.‘*’(
R A TN Nt
55N Vol AU AAR
v« N AL wiy R Al 4 A8
54N L NN B L P A‘
e AR . M, Al ,.‘. |
53N 3 ) f,'.,"Q S
« /A4
52N »w(* v., -
51N R
50N
49N
48N s
47N
46N
45N

60W ' 40W






image41.png

Trajectoire Deep-Argo depuis CGFZ

20160219 to 20160228 DT

— P =
. = =
56N A . s "“‘.' "
3 <».,.kt4‘*‘,“‘ AAAAA .»A‘Y>ﬂ,v.v1f.* L ew
3 ¥
55N - e (DR R 4,'“."\‘_Af,A.ﬂ....A,A,¥AA,';,,
\ N ‘.“vv<v1<.<<<-,‘,.;~-AA‘,.4{~v\"xv*‘¢l>“‘ I
54N '\“‘\‘Al |v>f1v->->—n4->¥,<\4,»»11‘\'.-» .’.4.,,.'!4‘“‘
\_\“\\\.\\ .f+Aq<“‘k‘l¥‘,\\ﬁ“.“,l<.uva.,Lk,,/.«‘AA |
53N X & 111 D T T T T e ‘b VTl L »».—V/";lbllvvv<
(S bododoy (] . > PR
.

iy » vy A
52N > Ay Nk
51N rs ‘/74 R A

f.l//,',“»\..u,
50N w\‘, o - ¥y

49N [B¥ &
48N §;~
47N A
46N r. . Ea







image42.png

57N

Trajectoire Deep-Argo depuis CGFZ

20160229 to 20160309 DT

56N
55N
54N

A

1

"
K1

53N
52N

51N

Y, ‘.‘4“'“,“;,u.ﬁﬂ,»‘,,ﬂ.,s
Xowny BV, & o, S0 RN | o
o7, . . W.. b Al -2, T
,‘A)'z,‘.,,,‘_,f_.‘/a\‘,tnAv«»,A\ 44444 -

! o e o oW 1N WA
o ey o e, | N oo

L I A TTE LR e o SO e
‘41f¥‘4 4. f\‘*":‘_"'_,.,‘//c ol — e
A = v x;,»/;;,;,\‘n. i M

50N

(s N O S 2]
k" ot i e XA
A ..
< N~
o

49N |
48N

47N

46N

45N







image43.png

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

om/s






image18.png

Trajectoire Deep-Argo depuis CGFZ

20150704 to 20150713 DT
- B D ;

- \ |
Y . .
& G
R SN SR 4 v‘f.'/"/‘v,v~,§k,
. . b -
Af)'_.‘,,‘,,<..kwA“vx:v»‘“ffw,.><4~,.‘vv

v

R7

kS

1 @
v.ffv”“”.,..v-“v.A.M.,‘H..
A vy A.\AAA’.,V.,‘,.LAA.><‘41A>",A.,44

5 '00
AR

Tyt

*‘\ ‘.>.514‘v‘¥;’(

¥
2]
t LA S UL T A A T O
-y

“‘/ vi"’rlﬁaux
IS W n ~gf







image19.png

Trajectoire Deep-Argo depuis CGFZ

20150714 to 20150723 DT
57N — — ,

¢ - - e
» » 9 4

R A R R R R SR TR IR R S IR E 4 L S R

— +
N ‘4’;">vbv;v‘q“<‘~’v"‘*k“<vv>>4yb<

56N

55N 4,,ﬂf"'AliAv,‘.'AvA'.Av;-vafA \"‘,14,
ffv,,,A:',< A“,*lv'.4‘1> g ‘

54N a2 e A /' o ARV ‘

- \ . ;
53N jb‘lll"Qy\\' "‘\“'j' :\‘,,<C)j‘.‘
JEPE AN\ -
52N > .I.I'LAQx
2

5IN |z A

“ A""t\(t*‘l
50N e Y ] ;"Ax\*\‘l\x\.«

rv4>,‘,/‘,‘\
49N 4 ng
A
48N . 4
47N | B
46N A f BN
asn 92 B i &
60W 55W 50W

.

A ANA T







image20.png

Trajectoire Deep-Argo depuis CGFZ

57N 20150724 to 20150802 DT
. B Ty o 1)
56N :
9 N\“"bk‘\qk,v(‘ A<‘,4‘vt. vy ka,‘.y,fﬂ*,,(‘.“ ' .
55N «® o4 \\>'Avy’.§&vﬂr‘Ay}‘i.;“x'A‘,.A‘*!‘Q,yA,'}
g A ;1144x; v v A, V’VV‘A*t v»»‘A‘\:;L*4A,4

54N -
RO T

\AKI,,“A_vf»ﬂlyl‘_" “v e >

[ ]

A

WA T, N - GRN N N C
53N
(& #'&\\\

52N . ‘%'v%"‘\ ¥"\‘

ﬂvtu,“‘\\\\\‘ ke,

| o
51N ) at e iy
f-r{//v.,l)'““*‘l‘yA\“Akk

50N 48 | //‘""AVA\\\.\\\\xla\‘i"\‘

N e ¥ v
3 C T Cay ay

H"

Loty e e M AL
v 3

o

49N ’ o N
} Jvaan

48N fro oy
46N [ ST s S8
45N_







image21.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20150803 to 20150812 DT

e

—

~~—g

.

Pt

b e

2

PR AR (0 UV &

,4! )’,i,"

> ¥y
r> vane
‘

%

¥

xl;-;-»
L N

/FH

n A SPa R

Py

.4«,,,.x»a

[

X4y T, G

.
. N

TTrNa ey

L AT TRV R

¥
o ‘A
\

"I o 3
v

¥
"&* v
R

”ﬁﬁ

+
N
\
\
L]
X
»
v







image22.png

Trajectoire Deep-Argo depuis CGFZ

20150813 to 20150822 DT
57N 2

56N
55N
54N
53N § R
52N BE. VW

1N X S
5 f)'\/ ,4-»:»“11‘. 'V;‘ Al
50N fw . O T x1;<\>4—z4

4
‘/ *”:’x\\\\ U\wt‘ ve
49N { &‘\\\:z v te
} R L
48N "-‘31‘.‘,, .
47N \/Wf : -
i

v ..
46N 4 b 4 < -

45N — ——

~35W 30W






image23.png

Trajectoire Deep-Argo depuis CGFZ

20150823 to 20150901 DT

57N

56N

55N

54N

53N {

'A;&Lh: N\

52N L RN

51N Y v.mjjAH‘H\
"—'\ 4"74!AAV‘1‘
1’ QA BT A ey AL

50N n/ F o » N

49N |¥ TR

47N \'/Wu) y

46N | V.

45N B






image24.png

Trajectoire Deep-Argo depuis CGFZ

20150902 to 20150911 DT

57N — = —
56N } : (4
55N i
{

54N l"r‘ i
53N \

g"‘fuw\\\‘
52N i [ ma Ty \

TR AR
51N ~/7<a;.< l‘\.*l'lt\‘.\.“k

LW 7 o

A

4&,‘/ > Yiv \,‘»‘.‘,“‘

- Ty T T A A
50N '/ N
49N | &

} 4
48N &
47N :A‘jajfhj,
46N | .
45N S—






image44.png

Deep Argo Floats Launched in the North Atlantic
60°N T T T T T
56°N

o
k]
252N
©
8

48°N

44‘7NI

| e s
60°W 54°W 48°w 42°w 36°W 30°W
Longitude






image45.emf



image46.png

Depth (m)

131 130129 128 127 126 118117 116 115114 113 112111 110109 10810193 92 91 90 89 83 8382 81 80 79 78 77 76 75 74 73 72 71 70 69 68
mi T N — ——
T

0.8

0.16

0.4

0.12

0.1

0.08

-0.08

-0.08

012

014

016

018

52 54 56 58 60 62
Latitude (°N)






image47.png

300

(.63 jowr) N3DAXO

200
El
7

250

240

(2,) VAIHL

34.8 34.9 35 35.1

SALINITY

34.7

34.6

345






image48.png

Pressure

1000

1500

2000

2500

3000

3500

4000

10

20

6901602

30

40

50

60

290
285
280
275
270
265
260
255
250
245
240
235
230
225
220
215
<210






image49.png

Pressure

500

B

3 285
280
275
270
265
260
255
250
245
240
235
230
225
220
215
i <210

1000

1500

2000

2500

3000

1

3500

4000
0 10 20 30 40 50 60






image50.png

Pressure

500

1000

1500

2000

2500

3000

3500

4000
0

6901759
T

20

30

40

50

60

290
285
280
275
270
265
260
255
250
245
240
235
230
225
220
215
<210






image51.png

Pressure

6901602

40

50

60

>34.98
34.97
34.96
34.95
34.94
34.93
34.92
34.91
34.9
34.89
34.88
34.87
<34.86






image52.png

Pressure

6901759
T

20

30

40

50

60

>34.98
34.97
34.96
34.95
34.94
34.93
34.92
34.91
34.9
34.89
34.88
34.87
<34.86






image53.png

Pressure

6901758

>34.98
34.97
34.96
34.95
34.94
34.93
34.92
34.91
34.9
34.89
34.88
34.87
<34.86






image54.png

float1758-1to21

55 T 300
.
sL . 205
.
.
200
a5k
285
N .
M 280
35t 215
270
sk
265
25
260
s
255
15 L f L L f L 250
345 34.55 346 34.65 34.7 34.75 348 34.85 349 34.95 35

SALINITY

OXYGEN (umol kg'?)






image55.png

Pressure

500

1000

1500

2000

2500

3000

3500

4000
0

SWT4 water mass content

10

20

30

a0

50

60

— o1

— o






image56.png

Pressure

500

1000

1500

2000

2500

3000

3500

4000
0

SWT1 water mass content

10 20 30 a0

50

60

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1






image57.png

Pressure

500

1000

1500

2000

2500

3000

3500

4000
0

SWT2 water mass content

10

20

30

40

50

60

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1






image58.png

Pressure

500

1000

1500

2000

2500

3000

3500

4000
0

SWT5 water mass content

10

20

30

40

50

60

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1






image59.png

Pressure

500

1000

1500

2000

2500

3000

3500

4000
0

SWT3 water mass content

10

20

30

40

50

60

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1






image60.png

Pressure

SWTS water mass content

500 —

1000

1500 —

2000 —

2500 —

3000 —

3500

4000
0

10

20

30

40

50

60

0.9
0.8
0.7
0.6
(X
0.4
0.3
0.2
0.1






image61.emf



image62.png

Trajectoire Deep-Argo depuis CGFZ

20160310 to 20160319 DT

57N
56N
55N
54N
53N

52N
51N

14*1!*\\\\

f it Bt
“:/ SN
R !

s v e L TR WY

50N [488/ A .
49N s

} o
48N o
47N \/‘ﬁjfn:/j’k
46N * ¥ L 4
45N - -, —







image63.png

57N

Trajectoire Deep-Argo depuis CGFZ

20160320 to 20160329 DT

=/

-\ ®

- >

SN o
56N |f ~~t y >
b \“*A."Vv\-b/”'v-bAAAAbbv‘»vv;IkA‘<"k‘4‘!‘A b«
55N N \\\*;ﬂ’;vva.‘,...‘.1.,A.h,4_“f‘,,k.,tyl,A4
¥ \ i B
e, Ve AV RO | SN IS S A 2 A T
- N V
54N \\, ot \',.4.",!1<>4‘, . NN T R LR AR e
\“!VI Wil "’,Ayb“x\"“y'*4,~;44>1-11’.,‘.ff o
L
53N I PN At QU ’
¥ 8 i DI
*-V;¥q4\ ,v—v/r‘ 3

52N
51N

BN S AT

M ').\\‘s.

50N
49N

48N

L ~ R
v v ~#
s
0' ;i""*x
B o

47N

46N
45N







image64.png

Trajectoire Deep-Argo depuis CGFZ

20160330 to 20160408 DT
57N 2

=
D . N/
56N || 4 ¢ ‘ s
X Ikk..‘-v-»Ak>,,.'A, >y AAqv**‘.VA“A.>éV44’1
> IS
55N * vy 2 \\.4¢ff‘y‘.,.,4<.. v » L JEY 2
. g S -
- - /
54N A A T amy L A o™ vy w o ey o 4wy A, X S T, 4
v 4 k
5 g q

Exx vy v',i‘v» ‘.v~vq-' > A ,dAv"’
X -
\_\“ \ VR
53N (&‘
¢

N i ‘)qu._.\\;A
52N

51N = ‘/7:' 3
50N j:‘/,//’j
49N \}/

48N

47N “

46N .
45N







image65.png

57N

Trajectoire Deep-Argo depuis CGFZ

20160409 to 20160418 DT

56N
55N
54N

“< .

53N

Y”*‘

b A R

»»\\‘

). .
W

e S

%
¢ e
Akv.‘;,‘fh.‘,,i".,. ,f",,Aﬂq, >'<>‘,A
P R <v.\\,‘.w>n,./.->11.t’A(4
ti :‘,*Av4.L.k,,,A..,y<,y,x‘xﬂ,"'..<f
1A N v e Ay oy v4‘:f},A. ‘A44v4"|
LN 4 EIN L]

RIS

52N
51N

50N

TraNT s

S
P b ey M4
4

-
v o os A 4 A

e
.41)"QA“"A.<. .

49N F
48N

47N

46N
45N







image66.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N
47N

46N
45N

Trajectoire Deep-Argo depuis CGFZ

20160419 to 20160428 DT

Fr Ay
-

®
ARSI S

.@ff,

-y o
¥

- >y * X -».,\'QA

A e T Yy e, 4
L

/ ~

Y aAAA oy / ¥ 4 iniy
v v v ® -
L L IR IS (P at fia a4
- - ‘ 4 4
A i A S T T S e R RO T T r 4 v we
YT







image67.png

Trajectoire Deep-Argo depuis CGFZ

20160429 to 20160508 NT
. r M ] . , VW

e . ’
e ' | ; +
¥ ¥

",,ykt»v,x. v.<.‘,v.“:u.,.‘,*AA<",4.,.~,A
-«

57N
56N |§
55N \'2

54N \_\“‘:3«’4 A'A4‘1/L,‘”'A/_.\,;v_.‘\.fvi..._.“g.,,u PS
53N XA bbb \t5>*Tk‘|'\-yi"7/-7\“‘::’.\”"”];>("O);,‘v14>‘;‘

Kv-.,v<, v’f5,(<4-'\\<
1a.<;~\

\\‘Av4tv'~<,.v.4-« TR P LEE R N
3

\\x,‘,".4A.y.',4<<t>,’>fv‘*<u,av»,,4f,‘,.AvA

L0 AT S S ST L o BN S AR —— |
v

52N N
AR =T

51N <l>x/7:::;a*|:t’v>v N\
. g

¥
49N
48N |"}
47N s B
46N N [
45N_ =







image68.png

Trajectoire Deep-Argo depuis CGFZ

20160509 to 20160518 NT

Vu‘vi;*v" >

57N

56N el
\»;\‘A;>;<¢v»,‘ vv,,'Aa"_f1l4Ai‘¢A»<’
55N Pdaw , LM, e e, HAl, Jtw s s M s il
R N T R TR ¥ TR RO
54N »\,;v.><;>v;,;q11,‘44,“A:.Rk.‘ 49 ’.{‘
4 . Z! 4 x Y e
4‘.xzj,v /\ —v\x .«qs‘»>11'><1vv'A‘
53N At AL i 4l
.AAV,_)*'\'\<,‘_\ hE RNy . >
52N ‘.Aw o W v-/'_—'r

4]

N

51N N ’:‘
R

50N RES
M

49N
48N
47N
46N
45N

”
Y K AT

¥ h e







image69.png

57N

Trajectoire Deep-Argo depuis CGFZ

56N
55N
54N

v

20160519 to 20160528 NT

53N

52N

v
+ v o
‘ ¢ - 2 -
- . ¥ 4 c 3\ -
PR <.,*~mv>Av,,‘u.*.,.4.,\,,h«l.,,A. =
h e
P AV 4y g aemR A I AT T
& f- [ |
A»A‘V\‘\A ’<A{ *Ak”"')u&'}}“
‘<.>ﬂ< Ny R 7Ny 4 on TR .,14,4
i \
“ ey b4 i RS SEISEA
Y 2
\\AAA* n h e A A s .
nd -

.A<<\~_ * X

51N i

50N

49N f

48N
47N

46N
45N







image70.png

57N
56N
55N
54N
53N
52N
51N
50N
49N
48N

47N
46N

Trajectoire Deep-Argo depuis CGFZ

20160529 to 20160607 NT

g .

XV

=
9 - i4
.

T, L

Ay e v e RAR R e . L I R PR
S &y I / SRS
R N R T A g I et O Rv<v.‘4
5 . W Y )
v,A.A<4*‘Af'.,Av4-A ',fa.\,i R TR
vt NI AT

Tt T
MY

} LETIIE ity

> p -

M

L)







image71.png

57N

Trajectoire Deep-Argo depuis CGFZ

20160608 to 20160617 NT

56N
55N
54N

=l

&
RN

‘ ; : f
L B A . a

’,.'.

vff¥>‘4>1Aﬂ

53N

ORI A

P PRt R R L A ALY 2] > 44
\ Ap. <o A
.AvAA,,,,\i RS -»,*\‘ v wiry
. 48 A Xt 3 7 [
. LAY x‘\“"i"v"iaé‘ E
¥
,‘vfx“x_, ¥i»“A. 4vv.,v1vv‘ I

52N

51N
50N

49N

N
Ag oy Yy« —
ca</‘7‘.b iy +. 8 t::l \\‘:\“h~“‘\‘
£\ ‘177‘\>A¥‘*>‘¥~L¥~"\
’4 /}Avv_-\\x;i<0.\|»u¢.«v
/ L TR

48N
47N

46N |

45N

60W

55W







image72.png

Trajectoire Deep-Argo depuis CGFZ

20160618 to 20160627 NT
VE T A
1 3
v<<~<-A,4v7A>->->‘Av<,...A<f>*,"~0.f4‘4v‘,pv
. s 3

57N
56N

55N . ‘E.A,,A:kA'L..A,,,<AA,,‘;».‘.‘4,>>A;»4
i S I f.,,A/“,>*4f‘. <y At VR S

54N n*;*‘\:’f,‘fz/v{‘bA‘*o‘.‘AA“’ﬂ‘:< »44"
."‘.‘f /\\..»a/'ﬁk 45\‘44>.6»<v v"'v‘l

< X SRR T |

53N s ,4?,‘.114‘/ Y

\

52N A\ AN
<>“<qnxA\\\>\v- .

51N “A/‘].A“V”t"i‘i‘: ;;<:>>
v"//‘“"\‘“*““‘*“"’

50N ey //vvsﬁ"<'\.\A;,|¥).>\_\¥l‘xx&"

‘Q:/ »;»"'\l»\s\

4 N * i\

9 4 haa

(o P I )

48N \/;’_JK;/%\ a1

& ) : &

47N | Y
L n L 1=

46N . o ot

45N - -

N







image73.png

64°N

]
N
[e]

N

60°N

Latitude

— — —
44°W 40°W 36°W 32°W 28°W
Longitude







image74.png

68N

65N

60N

g

apnjye

40N

LNEADW

35N

70w 60w 50W 40W 30w 20W 10w
Longitude

80W








EQUIPEX NAOS
WS : Deep oxygen floats in the North-
Atlantic

PRS- R———




