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 Argo Floats Are XBTs autonomous?

What they measure?
Why are they in this list?

e Gliders
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Eulerian

Lagrangian “associated with
“current-following ” a fixed point”
The oceanographic The measurement
instrument flow location is fixed (station)
together with the water and we collect data of
mass and collects its the water mass in that
main parameters as single position
well as the recording
position
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Moorings Oceanographic
Underway Cruises
measurements

Autonomous
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Argo Floats

XBTs

UNIVERSITA DEGLI STUDI DI NAPOLI

./ PARTHENOPE

oceanographic data in some phases
of their lives.

Additionally some instruments like
the XBTs can be viewed as a first
step totward an autonomy from
scientific personnel a nd research
vessels
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* Coupling of measurements to a well defined depth
* Spatial and temporal resolution issues
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but the ocean is still unexplored

Lack of measurements has been interpreted as lack of
dynamics or variability.

Now with high resolution observations we know that more
and more spatial and temporal scales exist.
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observe and which are observation costraints:
Spatial and temporal resolution,
Depth,
Parameters.....
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Pressure

‘WATER MASS DYNAMICS

» Sea current along three directions
* wave motion
* tides
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C stands fo Conductivity
T for Temperature
D for Depth
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Measurements of physical parameters along the
water column
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Oxygen concentration, Fluorescence, Turbidity...

What is then estimated
- Depth as a function of Pressure and latitude
- Salinity as a function of C,T and P
- Density as a functionof T, Sand P
- Sound Velocity as a function of T, Sand P
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* real-time transmission

data are transmitted live onboard through a connection
cable

real-time CTD can be equipped with a oceanographic
bottles to be closed remotely ( some exception with
ECO-Sampler & Co.)
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Ship

Non-conducting
cable

T ® SBE 19,
19plus. or 25
(internal
memory)

>
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— .Vl

SBE llplus|
Deck Unit 4—;-'. Computer

single conductor
sea cable

4

T

SBE 9plus

D[ (no memory)
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SBE 25 plus

SBE 19 plus

SBE 11 plus
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Pump exhaust above DO
sensor and TC duct intake
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Channel
Selection

DISplay " WORETECONRL T [ st

R L i e i i e

[ COMPTER mAereacs

i |
| ® i
I 1 | !
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| N ool BN ] e [ Sy
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Deck Unit Display is useful to read the voltage from each sensor
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~—— " : \
- /,p/:"‘ . y !
- i ey s "N | . Main housing
i v v Sl bottom end cap
" .-' ~ ’. . \
. lv . h sensor port

S ey M e

v Ve y ¥ = ¥ vt

3N

Pressure

- wd
’ Auxiliagy :
’ tonnectoﬂ P —
AID channels

) & 0and ) Auxiliary !
e cebic Y ‘ connectora,
(A/D chanfiglsy
1 2 and 3)"%
:

Main housing [
top end cap

Sensor voltage is a well known parameter that can be useful for the test phases
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1
':“_;;_-'; - ";_*__!‘ ’.l
l,7, - NS
7 GOLD PLATED
GOLD PLATED -
PTO2E TYPE
| GOLD PLATED  PTOSE (SR) TYPE CONNECTOR (1)
PTOIE TYPE MATING PLUG (2) -25 DIA HOLE
‘ CONNECTOR (1) 4 PLACES @ 90°
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Air Bleed Valve ] Data 1/O Connector Data IO Conneclor
Y-Fitting ' Air Bleed Valve ———m=

/ Pump Inlet Port

T— Pump Exhaust Port

SBE S Pump
Y-.Cable, Pump/Data -=—SBE 18 pH Ser
SBE 23 DO Sensar

ts— Pump Exhaust Tubing

O Y-Cable, Pump/Data SBE 5 Pump
8 +— Pump Exhaust Bracket
Water Intake —t T ‘\\Water Exhaust
@]
R 8 L] -4—— \Nater Exhaust
Figure 2. SBE 19 with SBE 5 Pump .
Water Intake J
A BE 19 with SBE 5
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SBE 43
dissolved
oxygen
sSensor -
plumbed
between
C sensor
and pump

\

@ SEERE

fitting
detail

SBE 3plus
temperature
sensor

| Exhaust
- tubing —
same
| horizontal
| plane as
TC Duct
v t intake
TC Duct intake - ¢ )
same horizontal .
plane as exhaust

sl
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per year typica

* Response Time [seconds]: (Time to
reach 63% of final value following a
step change in temperature)

- 0.065
velocity)

- 0.070
velocity)

-+

+

0.010 (1.0 m/s water

0.010 (0.5 m/s water

» Self-heating Error: < 0.0001 °C in

still water
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_ 48 mm
(18in) ~
1 |

43 mm

Standard Connector: (1.7in.)

AEG-3-BCL-HP
/ |
I

PN SIGNAL

171 mm

' (6.75 in.}

Optional Wet-Fluggable
Connector; MCBH-3MP (WEB)
(308" length base, 1/2-20 thread)
{#vailable in anodized alurmnum
of titaniumm, cannesctar type must
match SEE 3 housing material) |

56 mm
(221in)
Diameter
0.8 mm [
(0.032 in.) =lag mm |~

(1.25in.)
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Siemens/meter (S/)
Initial Accuracy: 0.0003 S/m com

Standard Connector;

Stability 2: 0.0003 S/m/month CeN— f e
Resolution 3: 0.00004 at 24 et

)

Hz 2 Sgal
* Time Response 4: 0.060 o

seconds (pumped) . 82
Optional Wet-Pluggakle
Connector: MCEH-3MP (WE)
(8" langth base, 1/2-20 thread)
{available in anodized aluminum
or titanium; connactar type must
match SBE 4 houwsing material)
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y
Temperature sensor

\ Conductivity

cell

23558
Quick®:
disconneck
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Temperature Conductivity
Sensor Fa—

Intake 0.4 cm

Flow
Figure 1. TC DUCT PHYSICAL ARRANGEMENT
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CALIBERATION EQUATION
The calibration yields four coefficients (g, h, 1, J) that are used in the following equation (Bennett):

T = 1 - 27315, [°C]

g + hin(fo/f) + iln? (f/f) + jin® (f/f)

where T is temperature [°C], In is the natural log function, and f is the SBE 3F output frequency in Hz. Note
that f;, an arbitrary scaling term used for purposes of computational efficiency, was historically chosen as the
lowest sensor frequency generated during calibration. For all calibration results expressed in terms of ITS-90
temperatures, the f; term is set to 1000. Calibration fit residuals are typically less than 0.0001°C.

ACTUAL CALIBRATION DATA for Sensor Serial Number 2234
CALIBRATION DATE: 01 Jun 96

g =4316356532-03 h=641530157e-04
1=227237634e-06 |J=217T153096=-06
fy = 1000.000
0.0001
BATH INST INST RESIDUAL o
TEMP FREQ TEMP  (INST-BATH) & - o .
[FCl [HzZ] <1 [*C] =l -
< 0.0000 . =

-1.4283  2787.505 -1.4283 -0.00002 E o . 5 >
10814 2948210 1.0814 0.00004 D .

45728  3182.770 45728 0.00000 TT

BATIS 3438281 B8ATIS -0.00006 o

116037 2695317  11.5037 -0.00001

151611 2975833 151611 0.00005

18,6640 4266480  15.5649 0.00004

e =

221634 10 ] - o

-0.0002
. 1.240
UNIVERSITA DEGLI STUDI DI NAPOLI;E_&.Q 25 7278 I . ’ ‘ -
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CALIBRATION

Sea-Bird calibrates the sensor over the range of 2.6 to 6§ S/m in a computer-controlled bath, using natural
seawater; a water sample at each point is compared to |APS0O seawater using a Guildline AutoSal. A least-
squares fitting technique (also including a zero conductivity point in air) yields calibration coefficients for use
in the following equation:

g +hf? +if? + jf*
Conductivity = [S/m]
10[1 + &6t + gp]

where T is instrument frequency [kHz], t is temperature [°C], p is pressure [decibars], and & is thermal
coefficient of expansion (3.25 x 10 ”ﬁ} and g is bulk compressibility (-9.57 x 10 4’B] of the borosilicate cell. The
resulting coefiicients g, h, i, and | are listed on the calibration certificate. Residuals are typically less than
0.0002 5/m.

SAMPLE CALIBRATION DATA

CALIBRATION DATA FOR SENSOR SERIAL NUMBER = 2020 B.0020
CALIBRATION DATE: 30 May 97

Practical Salinity Scale 1978 C(35,15,0) = 4.2914 [Siemens/meter]

g =-1.05697877e+01 i = -4.32023820e-03 0.0010
h= 1.42707291e+00 j= 4534555850-04 _
BATH  BATH BATH INST  INST RESIDUAL J
TEMP  SAL COND FREQ COND (INST-BATH) gm o & = °
[FCEE] [ept] [5fm] [kHz] [3im]  [3/m] @
'3

0.0000 00000 000000 272957 000000 000000
-1.3428 352722 280855 522313 280850 -0.00005
s moan 389734 301943 53RITN A04047 0 ONNNL

UNIVERSITA DEGLI STUDI DI NAPOLI 35 2731 434337
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2 Seasave - SBE 911plus/917plus CTD - C:\Programmi\Sea-Bird\SeasaveV 7\Seasave.psa®
File Configure Inputs  Configure Outputs  Display  Real-Time Data  Real-Time Conktrol - Archived Daka  Options  Help

| Ivetimer_good.EDN

B Fixed Display 1 Il Plot Display 1

<l€l>|3[~[alv]v] +]-| - | @[ea]
a Prezzure, Digiquartz [db] _ Concductisvdty [S/m]
Depth [salt water, m] ] 4,600 4,800 5,000 5,200 5, 400 5, 600 5, 800 &, 000
a Temperature [IT5-90, deg C] _ 0,000
| Conductivity [5./m] ]
| Salinity [PSU] I
| O=wpgen Saturation [ml/1] _
n Owpgen. SBE 43 [% saturation] _ 40,000
| pH [ ]
| OBS. Seapoint Turbidity [FTU] ]
Fluorescence, "Wetlab \wWetstar [masm™3] _
- 0,000
Sequential Bottle Fire (73] 120,000+
H#Fired: 0 Eottle Firing Sequence E"
o
@
MHext bottle to be fired: I "g"; 150,000
-~
Fire Bottle | =
=
= 200,000+
f=5
@
=
240,000
Latitude SEF AR dRE Y Mark Scan Control
| I 280,000
Longtude | 137 37.009°E il [ = ;
S i |
[ NPT, 16 Jan 2009 — :
777777 ' ' ' ' ! | | | 1 : 1 1 1 1
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2% Seasave - SBE 911plus/917plus CTD - C:\Programmi\Sea-Bird\SeasaveV7\Seasave.psa®
File Configure Inputs  Configure Outputs  Display  Real-Time Data  Real-Time Control — Archived Data  Options  Help

| |velimerﬁguud.CD ]

Bl Fixed Display 1 HE Plot Display 1

Scan Count Configure Inputs -
Frezsure, Digiquartz [db]
Depth [zalt water, m]
Temperature [IT5-30, deg C]

rogrammi\5Sea-Bird\SeasaveV/\Seasave.psa e

TCP/IP Ports | Migcellaneous I Pump Control
Instrument Configuration | Serial Ports I ‘Water Sampler

[ ]
[ ]
I ;
Conductivity [S4m] _ .
| Salinity [PSL] | %‘ ATIM _ Mody | :
] Ompgen S aturation [mlf] _ I
: Owygen, SBE 43 [% saturation] _ \ sl I . """"""""""""""""""""
pH _ Configuration file opened vietimer_good.CON
| 0B, Seapoint Turbidiy [FTU] ] lhstrument type q1 :
| Fluorescence. wetlab Wetstar [mo/m"3] [N requency channels suppressed 0
Voltage words suppressed | T N (O o
Computer interface RS-232C
Scans to average 1
Sequential Bottle Fire Surface par voltage added Yes S S
| Scan time added No
H#Fired: 0 Bottle Firing S equence NMEA position data added Yes
Channel Sensor H
Mext bottle to be fired: |1 1. Frequency Temperature N | | [feemeeeemeee- I _____________________________________
2. Frequency Conductivity
Fire Bottl | 3. Frequency Pressure, Digiquartz with
4. Frequency Temperature, 2
5. Frequency Conductivity, 2~ N\ — || g T T T
&. A/D voltage 0 xygen, SBE 43 :
7. AD voltage 1 gen, SBE 43, 2 :
_ 8. AID voltage 2 Alimeter O N e cecoomomomoeoemeceemamemenes
MMEA Data X 9. AJD voltage 3 :
10. A/D voltage 4 Transmissometer, Chelsea/Seate
Latitude 397 42.439°N Mark Scan Control 11. Af/D voltage 5 Fluotometer. Chelsea Aqua 3 H
I 19 AN cinltana © Hear\Dalimnmial LI _____________ e e e e ceeeieiiicoao.

Longitude 13 37.009'E # Marks 0

. 16.Jan 2009 3
DERAME g 1 320, 000 L L T i L L L I I I I
15, 000 \ 20,000 30,000
: Temperature [ITS-90,
Addta NaYFie | | Cancel | \ 1 =
~

' re un file .~~~ ~% ~cictawnda A Al Aavan 2 QUOVO O Si Mndificra 11N gia
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EE Seasave - SBE 911plus/917plus CTD - C:\Programmi\Sea-Bird\SeasaveV7\Seasave.psa®
File Configure Inputs  Configure Outputs  Display  Real-Time Data  Real-Time Control  Archived Data  Options  Help

| Ivetimer_good.CDN

Ml Fixed Display 1 Il Plot Display 1

Scan Count
Prezzure, Digiquartz [db]

Config( -, figuration for the SBE 911plus/917plus CTD

a Depth [zalt water, m]
Temperature [ITS-30, deg C]
Conductivity [S/m]

]

| Salinity [PSLI] 1 —
]
L

Configuration file opened: vetimer_good COMN I 5,400 5,600 5,800 &, 000

Frequency channels suppressed ﬂ -

Orpgen Saturation [mil/] Voltage words suppressed Iﬂ hd I
O=pgen, SBE 43 [% saturation]

T on

OBS. Seapoint Turbidity [FTU]

a Fluorescence, Wetlab Wetstar [mag/m™3]

— Computer inteface RS-232C - —

Ing Scanstoaverage |-|

yo| [ Suface PARvolageadded I Scantimeadded | | [|oorroemeomees

Ca| [V NMEA position data added

S
Sequential Bottle Fire Su — (oA BIEHT —INew ___________________________________________________
o . Frequency i Open..
HFired: 0 Eottle Firing Sequence NE 2. Frequency Conductivity —I
rec: Ch 3. Frequency Pressure, Digiquartz with TC Save
Mext battle to be fired: |1 1 4. Frequency Temperature, 2 Savers | I | Voo .
2' 5. Frequency Conductivity, 2 —I
Fire Bottle | 3' E. 4/D valtage 0 Owpgen, SBE 43
4| TADvokage1 | Owgen, SBE 43.2 _Select.._|
5: 8. A/D valtage 2 Altimeter Modify... | I I N O R
& 9. A0 voltage 3 Free
?' 10. A/0 voltage 4 Transmissometer, ChelseasSeatech/wetlab
3. 11. &4/0 volkage & Fluorometer, Chelsea Agqua 3
NMEA Data 9. 12. A/D voltage B User Polyrorial -l Tt T T m oo m o mm s e
1 |] 13 A/D voltage 7 Free
. 39742499 M PP S p— 11 14. SPAR voltage Unavailable
Laftude 1ol 15 5PAR voltage | SPAR/Suface Iradiance -

# Marks: 10

Fark Szan I

Longitude 137 37.009'E
F 16 Jan 2009

Report.. |  Help... | Ext ] cancel | |
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2E Seasave - SBE 911plus/917plus CTD - C:\Programmi‘\Sea-Bird\SeasaveV 7\Seasave. psa*
File Configure Inputs  Configure Outputs  Display  Real-Time Data  Real-Time Control  Archived Data  Options  Help

| |\-'etimet_good. CORN
Ml Fixed Display 1 Il Plot Display 1
Zean Count Confie ¢onfiguration for the SBE 911plus/917plus CTD
a Prezsure, Digiquartz [db] _ 8 P P
| Depth [salt water. m] _ Corfiguration fils opened: vetimer_good CON I
| Temperature [ITS-30, deg C] _
| Conductivity [S/m] _ Frequency channels suppressed (g «
| Salinity [PSL)) ] —
a O=ygen S aturation [mid] _ Violtage words suppressed m
| O=ygen, SEE 43 [% saturation] _ I (Y SPUS  Temperature =
et L 1 Ca 2
| OBS. Seapaint Turbidity [FTU] [ In{ Scanstos Seralnumber  [IEEN]
Fluoreszcence, WwWetlab Wetstar [mgdm™3] _ Fr
— Vo ¥ Surfac|| Calibration date Img
Ca ¥ NMEA G 4217957322003
Sc
Sequential Bottle Fire Sy TCh H 561843377004 [ New |
Sc . Frequsg
- w2 Fredug ! |2.83087858=-005 Peen..._|
HFired: O 3. Frequs Save
] Ch 1 J 2.83754225¢-006
Mext bottle to be fired: 1. 4. Freque [

5 Frequse| FO |1DDD.DDD

E. AJD v
7.4/D v SoPs  [1.00000000

2
3.
4.
5. 8 A vl ey I—ﬂ-m Nodify... =
. 9. ALD v
10, A7D
; ] _ean | Cancel |
12, 44D voltage B U=er Falpnarmal
13 44D voltage ¥ Free

Fire Bottle |

i
&

d

NMEA Data 9.

10 -
. 39° 42.499' N PP —— 11l 14 SPAR vaoltage Unavailable
ettt : S 10 15 5PAR voltage | SPAR/Surface [madiance LI

# Marks: 10

Mark Scan I

Laongitude 13" 37.009'E
Mo T 16 Jan 2009

Report.. | Help.. | Exit | cancel
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on so that all the air in the pump tubing can escape.
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descent rate
1m/s
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* Digiquartz Sensor 100, 200, 300, 400, 1000, 2000, 3000, 6000, 10000,
* or 15000 psia

 Accuracy:

Temperature 0.01 °C

Conductivity 0.001 S/m

Pressure

» Strain Gauge Sensor 0.25% of full scale range (100 - 1500 psia)

* 0.15% of full scale range (3000 - 15000 psia)

* Digiquartz Sensor 0.02% of full scale range
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In every single station the
research vessel must stop
to allow the measurement
of the parameters along
the water column

GLISTO . 3 - 2 ’ i
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<Ctrl F1> Exit: <Ctrl F9> Dump Screen: <3pace> Pause; 3 Go 3low, F Go Fast.

27 .0000 density, sigma-theta, kg m"3 30 . 0000
L B B B
10 . 0000 temperature, dec C 20,0000
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2E Seasave - SBE 911plus/917plus CTD - C:\Programmi\Sea-Bird\SeasaveY7\Seasave.psa”
File Configure Inputs  Configure Outputs  Display  Real-Time Data  Real-Time Control  Archived Data  Options  Help

| |vetimer_g00d.CD M

M Fixed Display 1 M Plot Display 1

Scan Count Configure Inputs - C:\Programmi\Sea-Bird\5easaveV7\Seasave.psa
Prezzure. Digiquartz [db]

—

Depth [salt water, m] TCP/IP Ports | Miscelaneous |

]
| Temperature IT5-90, deg C] _ Instrument Corfiguration | Serial Ports I T 1 I T T T 1 I T T 1 I LI
Conductivity [5/m] O :
| Sty [PLI] | Open | _ Creste | _ Modiy | :
i Oxypgen S aturation [ml/] _ .
: O=ygen, SBE 43 [% saturation] _ | |; """"""" """""""""""""""""""""
| pH _ Configuration file opened wvetimer_good.CON
| OBS, Seapoint Turbidity [FTU] L 1 Instrument type 911plus{91 7plus CTD
| Fluorescence, Wetlah ‘wetstar [mg/m™3] | N Frequency channels suppressed 0 :
Yoltage words suppressed | N N
Computer interface R5-232C
Scans to average 1
Sequential Bottle Fire Surface par voltage added Yes cocemsesoeaseihesoansansameseensenasmasna s eamss
I I Scan time added No
HFired: O Botle Firing Sequence NMEA position data added Yes
Channel Sensor :
Next bottle to be fired: |1_ 1. Frequency Temperature
2. Frequency Conductivity i
Fire Botle | 3. Frequency Pressure, Digiquartz with TC
4. Frequency Temperature, 2
5. Frequency Conductivity, 2 E ||| oo eoeee o eoseo e
6. A/D voltage 0 Oxyqgen, SBE 43 :
7. AJD voltage 1 Oxygen, SBE 43, 2 :
8. AID voltage 2 Altimeter 0 e mooomonmmommosmmoomessnmoanmmns
9. AJD voltage 3 Free
10. 4D voltage 4 Transmissometer, Chelsea/Seate
Latitude S AR Mark Scan Control 11. D voltage 5 Fluorometer, Chelsea Aqua 3
| 19 AN walana B lleror Dahmamial ;I ______________ E _____________________________________
Longitude ’W HMaks [0
Report | Help | OK I Cancel I
DaterTine o2 1 I 320,000 ' ' ' ' i ' ' ' ' . ' L ' '

UNIVERSITA DEGLI STUDI DI NAPOLI
Cancel |

PARTHENOPE™ @) ITIN=RIS —  BE= (0 Jluom




2E Seasave - SBE 911plus/917plus CTD - C:\Programmi‘\Sea-Bird\SeasaveV7\Seasave.psa®

File= Configure Inputs  Configure Oubputs

Display Real-Time Data  Real-Time Control

Archived Data  Options  Help

M Fixed Display 1

|wetimer_good. COM

Scan Count
Pressure, Digiquartz [db]
Depth [zalt water, m]
Temperature [ITS-90, deg C]
Conductivity [S#m]

5 alinity [PSU]
| Owpgen S aturation [mlA]

Owxpgen, SBE 43 [% saturation]
i
OBS, Seapoint Turbidity [FTU]
a Fluorescence, *Wetlab Wetstar [mg/m™3]

Sequential Bottle Fire

HFired: O

Mext bottle to be fired:

Fire Bottle |

Eottle Firing Sequence

Il Plot Display 1

Configure Inputs - C:\Programmi\Sea-Bird\SeasaveV7\Seasave.psa

NMEA Data

39° 42.493'N
13° 37.009'E

1R . lan 2009

Latitude
Longitude

UNIVERSITA DEGLI STUDI DI NAPOLI

PARTHENOPE

Mark Scan Control

TCP/IP Ports I Miscellaneous I Pump Cortrol =5 ?DD =5 ?DD S ?DD LY
Instrument Configuration I Serial Ports WWater Sampler LA I I L B B
Water sampler type: E
Select the seral port for water sampler operation on the Seral Ports tab.
MNumber of Water Bottles |12 :
Firing sequence: [sequerta ~| | [TUTT posssssssesssssssessessessessessssase
[~ Enable remate firing (not implemented pet]
Eaottle Pozitions for Table Driven Auto-Fire Prezzures & Positions E
# Marks: 0 :
fark Sean I Report | Help | 0K Cancel
T 7 1 H 1 1 1 1
-_— Finanziato
r— Temperature [ITS-90, de dalfUnicne swropoa (“; MUR
re— MastGenerationEL

-Jil

Italiadomani

Al BT eE
[ T e T



* Conductivity SN =923

* Number of Bytes Per Scan = 37

* Number of Voltage Words =5

* Number of Scans Averaged by the Deck Unit =1
* Append System Time to Every Scan

* System UpLoad Time = Nov 23 2006 16:37:26
** Ship: R/V Urania

** Cruise: vector

** Station: VTM02

*END*
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K * K

M Ml K

mark number 2, system time is Nov 23 2006 17:33:18

80487.0, 2673.3, 13.440, 46.248, 13.436,
mark number 3, system time is Nov 23 2006 17:38:23

87799.0, 2499.5, 13.416, 46.155, 13.412,
mark number 4, system time is Nov 23 2006 17:44:12

96185.0, 2250.2, 13.382, 46.018, 13.379,

PARTHENOPE @ITIN=RIS

46.253,

46.159,

46.023,

38.500, 0.0
38.502, 0.0
38.504, 0.0
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* y

e Where

e When

e Resolution
e [Instruments
e Costs

SeOLLS .
&~ ¢\ UNIVERSITA DEGLI STUDI DI NAPOLI
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@ITIN=RIS
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Vector 3 (Aprile 2007 -
Universitatis)

Vector 4 (Maggio-Giugno
2007

TransMed - Urania)

Vector 5 (Febbraio 2008 - -
Universitatis)

Vector 6 (Gennaio 2009 -
Urania) a0

13E 13.5°E 14E 14.5'E

750 m

40°N

1000 m
2000 m
J000 m
4000 m
5000 m

6000 m
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PROFILI DELLA TEMPERATURA POTENZIALE PROFILO DELLA DENSITA (vTh)
T T T I T

Pressione in dhar

2000 : 5 : : 2000

DEOQ feeemeemrremrmee e N I, et 2500 =
7y ROORMUSRDURTH | U, NI SURUSTRRRICE  SORIPG:  OII, S, S— 000+ 1
3500 1 1 | i i 3500 L 1 L L L L 1 L

12 15 16 17 18 19 20 276 78 ] 8.2 8.4 86 288 ] 2.2 29.4

Temperatura Potenziale

VECTOR1 '‘STAZIONE VTM'

0 19 . !
aonl- . 18 3000
o
1000 - - ‘6' 17+~ 2500
2
Z 1s00f- = g 16} - 2000
= o "
5 =
2 & 3
2 2000 - 2 £ : = — 15} ) &5 1500
| T | o ' |
_ = r _
S VI [ bbb Fo e ] QL 14¢ : R i 1000
—— VM : D? :
— T2 : : : : y ;
3000 - VTh3 : ; ; : 4 131 : & é ] 500
VT4 : : E : “ »° ; »*
VNS : : i - : : ” .

ii] 381 3|2

‘ . : i 1 1% 5 38 na = 0
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VECTOR-TM1 VECTOR-TM1 VECTOR-TM1

12935 |
SR

10 15 20 25 30 35 40 45 50 65 60 65 70 75 0 5 10 16 20 25 30 35 40 45 50 65 60 65 7O 75 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
distance (nm) distance (nm) distance (nm)
12 13 14 15 16 17 18 19 20 376 378 380 382 384 386 388 268 272 276 280 284 288 202
pot temp ('C) salinity sigma-teta
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based on a sampling plan that is
designed according to the aims of
the scientific project
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In every single station the
research vessel must stop
to allow the measurement
of the parameters along
the water column

GLISTO . 3 - 2 ’ i

2\ UNIVERSITA DEGLI STUDI DI NAPOLI / i S — ..
) PARTHENOPE @ITINERIS "8 NI | I
IS ; NastiGansrationEL - DS MEREE L | BT




Classe ghiaccio
Lunghezza: 130 m
Larghezza: 17.3 m
Pescaggio: 6.93 m
Stazza lorda: 6.000 t
Equipaggio: 93 membri
Personale scientifico:
27 membri










N/R LAURA BASSI

Nave da Ricerca per esplorazioni geofisiche e oceanografiche
Istituto Nazionale di Oceanografia e di Geofisica Sperimentale - OGS

Istituto Nazionale di Oceanografia
e di Geofisica Sperimentale

GRU CARGO
Portata: 50 tonnellate

HELI DECK POPPIERO

con portellone di comunicazione

all'area di lavoro

Peso elicottero: |0 tonnellate (Super Puma)

GRU TELESCOPICA
Portata: 10 tonnellate.
Adatta a movimentazione,
sollevamento e messa a mare

LAURA BASSI strumentazione scientifica
(1711 - 1778) ROMPIGHIACCIO
~ Icebreaker ICE 05 EO
Fisica e accademica italiana. ' Capacita di rompere il

Seconda donna laureata d'ltalia, ghiaccio fino ad | metro

prima a intraprendere una carriera
accademica e scientifica e prima

al mondo a ottenere una cattedra
universitaria

[ITNEI NN NN (W] ===

DOPPIO

SCAFO
[N

=TT T W

AREA
ATTIVITA AREA
SCIENTIFICHE COMANDO E ALLOGGI



CARATTERISTICHE
GENERALI

Nome: LAURA BASSI

Proprieta: Istituto Nazionale di Oceanografia
e di Geofisica Sperimentale - OGS '

Tipo: Rompighiaccio ICE 05 EO

Anno di costruzione: 1995
Posizionamento dinamico: secondo livello (DP2)
Attivita di ricerca: Geofisica e Oceanografia

Lunghezza: 80 metri

Larghezza: |7 metri
Stazza: 4.028 tonnellate

Potenza Installata: 5.100 kW (7315 Hp)
Velocita di crociera: |2 nodi

l Combustibile:
gasolio marino a bassissima percentuale
di zolfo nelle casse nave
carburante per aviazione Jet A-|
in serbatoi separati

4.028

tonnellate






These probes can be used for ongoing data
collection along depth but most of them cannot be
retrieved and have a limited depth range




8
temperature (oC)




we know the related depth




Fig. 1: ¥BT diagrams: Bathythermograph (probe)

and exploded view.
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XBT EXPLODED VIEW

1! AFTERBODY
(2) PROBE SPOOL

(3] SEA ELECTRODE

(4) THERMISTOR

5) ZINC NQSE
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7) SHIPBOARD SPDOL
(8) SIGNAL WIRE
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// This is an ME1Z EXPORT DATL FILE (EDF)

£
Date of Launch : 01/07/00 0
Time of Launch : 02:36:00
Jecquence # : 3
Latitude : 49 40 3 A0+
Longitude : 174 11 E
Serial # 1 295074
DEPTH : 52z A00¢
SHIP : italica
ry
// Here are the contents of the memo fields. A50F
£
A
// Here i3 some probe information for this drop 200F
ry
Prokhe Type : T-7 E
Terminal Depth : 760 m QQEU.
Depth Coefficient 1 : L0216 0
Depth Coefficient 2 6.472 U
H 300t
Faw Data Filenszune : T7500003.RDF
£
Display Units : METRIC 350_
ry
A bnd here are the depth(M]/temperature (C)] pairs.
/i 400+
1.9 i0.0%
2.5 i0.049
J.a 10.05 450_
3.8 10.05
4.5 10.05
5.1 10.05 500 | | | I |
5.8 10.05
e 2 1005 2 4 b i 10 12 14
7.1 10.05 temparature (oC)
T 10.05




Depth (m)

Temperature (°C)

QOcean Data View

50°S
Latitude
SACCf 52.7°S SAF 44.8°S
Classical
Front Temperature criteria position (°S)
STF 10°C < 199 m < 12°C 39.9
SAF f>4-5°C at 400 m, farther north 47.6

APF 6 < 2°C along # iy at z < 200 m, farther south 49.6
sACCE @ <0°C along € ., at z < 150 m, farther south 524
SBdy Southern limit of vertical maximum of 56.1

0> 1.5°C, (~200m)




Exzpendable Bathythermozraph (XET)

The XBT is capable of tempeature
accuracies of +0.1°C.

M aximam Ratid Yertical

e Depth  Ship Speed®  Reslutien
Stesadard probe used by the 1.5, Mavy i m

b for ASW operstions. 1500 & M itz =
Deep ooean scieatific and miliery 1830 m

e applizetions. G000 £ ks e
Provvides maxisvom depdh enpabalities

Faat Deep™  ai the highest possible ship speed of any ;I':';';rg 20 knats &3 cm
XRBT. -

Tt Oceanographic apolications. fﬂ“ma 15 kniots &5 em
Illerut_u:ed.qqnh rh_rl.n'uprmtd Baner Tl m

T prediction in ASW and other militany 3500 & 15 Enang % am
applications.
Increased TAUNTE s 1o T e

i and nzval applications. 2500 £ M ity 5

=10 Commercial fisheries pplications. ey 11 kenats &5 em

=11 High resnlution for LS, Navy mine 460 m

(Fine counier=mezssres and physical 1500 & fi knale 1% em

Sermcrre) oceanogrephic applications.
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800
700
600
500
400
300
200
100

Maximum Profile Depth (meters)

rapidCAST Depth vs Speed Table—RapidSV Probe

(call for details on other probes)

Note: At slower speeds this assumes zero current drift.

Speed through Water (knots)

10



Moving Vessel Profiler

<

Photo courtesy of NOAA
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MYP200 MYPI00
Depth Cycle Time Ckepth Cycle Tame
Cibtained () {Fif.} Obrtained {m) N
0 E00 128 2400 Ta
1 R L) L 51
2 &0 H.4 S200 =T}
k| EQ 74 1900 55
4 T3 21 200 70 33 0.9 1650 53
5 il 21 175 67 115 8.5 1450 |
& E0 20 155 6.4 J1d f.4 1250 45
T Ei5 1.5 140 LY i) L0 EHAl i
] Eq 1.8 121 g1 405 a3 Al =4
9 A7 1.7 o 42 25 5.8 580 23
13 42 T T 33 P i 415 11
1 a5 1.6 55 25 2 57T 70 14
12 a0 16 3 22 2010 5.6 300 13
ﬂm 0.7x03 DEx0? 13207 20x20
Wisighi (ugh 140 144 TE] 1&00
SyEanm Ekecincal Elacmgal Hydraubs Hydraulic
Poweir (ha) 1.5 15 15 25
Cabl= 125m I50m 00 3. 400m




SeaSoar

The SeaSoar, manufactured by Chelsea Instruments, Ltd., is
a towed vehicle equipped with impeller-forced wings that
can be rotated to allow the vehicle to undulate in the upper
ocean. The wings are controlled through the multi-
conductor tow cable by sending current signals generated
by a PC-based controller onboard ship to a hydraulic unit
inside the vehicle. Typical instrumentation includes a
SeaBird 911+ CTD with pressure and dual conductivity and

L temperature sensors, and optical instrumentation such as
‘\ ' ‘ fluorometer, transmissometer, PAR sensor, an experimental
"-‘& bioluminescence sensor and others.

Under the original open-ocean configuration, SeaSoar
undulates between the surface and about 400 meters depth
while being towed on faired cable at about eight knots. A
typical dive cycle takes about 12 minutes to complete,
providing an up- and down profile every 3 km. We obtained
more frequent sampling during our shallow water
experiments (PRIMER, GLOBEC), where a complete dive
cycle down to 100 meters takes on average three minutes,
providing a horizontal resolution of about 400 meters at mid-

1 - xl_



Microconductivity
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Hydrowire

Thermistors
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