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M3mepeHua reMIiiepaTyphl

OCHOBHOM CIIOCO0O — 3JIEKTPOTEPMHUCTPDI

Measurement Range
Temperature -5to45°C

20/100/350/600/1000/2000/3500/7000

Optional Pressure (meters of deployment depth capability)

Initial Accuracy
+ 0.002 °C (-5 to to 35 °C);

Ny U_uls izl + 0.01°C (35 °C to 45 °C)

: 3 Optional Pressure + 0.1% of full scale range

" Temperature 0.0002 °C per month

‘ Optional Pressure 0.05% of full scale range per year
! .;: Temperature 0..0001°C

Optional Pressure 0.002% of full scale range

o




M3mepeHua reMIiiepaTyphl

eXpendable BathyTermographs (XBT)




M3mepeHua reMIiiepaTyphl

eXpendable BathyTermographs (XBT)

AX8 XBT POSITIONS
—— .
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3MepeHns COJIEHOCTH

* COJIEHOCTh KOCBEHHO ONpeNessaeTCsA yepes
3JIEKTPOIIPOBOJHOCTD BOJIBI.

 Yalne Bcero npuMeHII0TCI NHAYKTUBHBIE ITATYUKU, B KOTOPHIX
BO/IA BBIMOJIHAET POJIb CEPAEYHNKA TpaHchopMaTopa.

Water

Technical Details
Conductivity:

Range: 0-7.55/m(0-75 mS/cm)

Resolution: 0.0002 S/m (0.002 mS/cm)

Accuracy":

5990C +0.0004 S/m (+0.004 mS/cm)

59908 +0.0018 S/m (+0.018 mS/cm)

5990A +0.005 S/m ( £0.05 mS/cm)

Response Time (90%): <0.5sec?

Typical Drift <0.0001 S/m per month (0.001 mS/cm per month)

'arra et al., 2023]



CTD-30H15BI

* CTD — Conductivity, Temperature, Depth

« KomOuHupoBaHble IpuOOPHI, MOTYT U3MEPATH HECKOJIBKO
IIapaMeTPOB OJJHOBPEMEHHO
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°%% SEA-BIRD

CTD-3081 SBE19plus(V2) @ coie

Pama aj1a 3amdrel U IIOTPYKEHU A

Z[aT‘-II/IIG/I 3a 3allIUTHBIM KOXYXOM

TInacTUKOBBIN KOpITyC

Mecto mis 6atapeit (D, 9 mr.)

PazbEMBI 11 JOTIOIH UTETBHBIX IATIHKOB



CTD-3081 SBE19plus(V2)

Dimensions in

Inltlal Accuracy millimeters (inches)
Conductivity +0.0005S/m B
o
Temperature +0.005 °C H
Pressure Strain-gauge + 0.1% of full scale range;
Quartz + 0.02% of full scale range
99 (3.90)
Diameter
Typical Stability
Conductivity 0.0003 S/m per month
Temperature 0.0002 °C per month 575 .
2 85) 808
@ (31.80)
Pressure Strain-gauge + 0.1% of full scale range;
Quartz + 0.02% of full scale range per year o
Measurement Range O
Conductivity 0t0o9S/m ﬂ;—'
Temperature -5 to +35°C O
O
Pressure Strain-gauge 0 to 20/100/350/600/1000/2000/3500/7000 m;
Quartz 20/60/130/200/270/680/1400/2000/4200/7000/10,500 m Auxilary
uxil
\ Differential
Resolution Inputs

* Note: 19plus V2
with Quartz pressure
sensor is 190 mm
(7.5in) longer than

Conductivity 0.00005 S/m typical

g Q

Temperature 0.0001°C 103 shown in drawing
(4.05)

Pressure Strain-gauge 0.002% of full scale range; Auxiliary RS-232 Input

Data I/O, Pump,
& External Power

Quartz 0.0025% of full scale range
Sampling Speed Profiling: 4 Hz (strain-gauge pressure) or 2 Hz (Quartz pressure)
64 Mbyte non-volatile FLASH
Memory & Data Storage Bytes/sample: 6 T&C; 5 pressure; 2 each external voltage;
4 date & time (RS-232 sensor is sensor dependent)

Power Supply & Consumption 9 alkaline D-cell batteries, 60 hours CTD profiling (see manual)

Optional External Power 9 - 28 VDG; consult factory for required current

Power out up to 500 mA at 10.5 - 11VDC;
Voltage sensor A/D resolution 14 bits & input range 0-5 VDC

OIS PP AT Acetal Copolymer Plastic, 600 m, in air 7.3 kg, in water 2.3 kg

(CEERERCT AT [P R AT 3AL-2,5V Titanium, 7000 m, in air 13.7 kg, in water 8.6 kg
depending on model) 6AL-4V Titanium, 10,500 m

Auxiliary Sensors

Optional Cage (weight in air) (strain-gauge pressure version) 1016 x 241 x 279 mm, 6.3 kg

SEA-BIRD seabird.com | sales@seabird.com | +1425-643-9866

SCIENTIFIC Specifications subject to change without notice. ©2021 Sea-Bird Scientitic. All rights reserved. Rev. September 2021
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ArABTOHOMHbIe IpU@PTEPHI
g0

<«—— Antenna

AT e WS - S P
L E—— i S T [N —

\
POLARSTERN

SBSREMERHAVEN'

Internal reservoir

Hydraulic pump

Batteries External bladder
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MEQOP

Marine Mammals Exploringthe Oceans Pole to Pole

Distribution of profiles by country
0°

180° 120°W 60°W 60°E 120°E 180°

60°N

30°N

30°N

0°

0°

60°S B

AUSTRALIA Satellite-

BRAZIL Relayed Data
CANADA

CHILE Loggers
CHINA N
FRANCE
GERMANY
ITALY

JAPAN
NORWAY
SOUTH-AFRICA
SWEDEN

UK

USA

Salinity=f(T,C,P)




[Ipob600TOOPHBIE KOMILJIEKCHI (PO3€ETTHI)




[Ipo600TOOPHBIE KOMILIEKCHI (PO3€ETTHI)
SBE

- Real-Time Configuration with
! ., SBE 9plus
| PAR !
_____
PAR channel .
NMEA 0183 interface | GPS ! !
AC Carousel Command channel (COM2) I
Po¥er CTD data channel (COM1) __: Computer
SBE 11plus —
CTD Deck 5"95'”9 Single-conductor
Unit winch cable

SBE 32 Carousel

Real-Time Data Acquisition and
Control




S]gpo600T6oprle KOMILJIEKCHI (PO3€eTThI)

wire rope
(no conductors)

NANAANL

SBE 32 Carousel

SBE 19, 19plus, 19plus V2, [ 00 ] AFM

25, or 25plus CTD or 00 Auto Fire Module
SBE 50 Pressure Sensor [

Autonomous Data Acquisition and Control




3MmepeHus TedeHuU

* [IpyuHOUIIEBL:
« diiziepa — HAOJI0/IeHEe U3 HEMOABUKHOM TOYKH

* TouyeuHble U3BMEPUTEIIN TEUEHUM
 IIpodwmnorpadsl TeueHUU

o Jlarpanka — HaOJ/MIOZeHHE 3a ABHKYIITUMCS IIPEAMETOM
 ITomnaBku (ApudTephl)



3MmepeHus TedeHuU

e CaMbIl pAaCIPOCTPAHEHHBIN THII — AKYCTHYECKHE JIOIJIEPOBCKUE

N3MEPUTEIU
Doppler Effect

Source and observer Source is moving towards Source is moving away from
are at rest the observer who is at rest the observer who is at rest

Wavefront

VY,

el aWala)
U/ Ul,,U LW

—

Wavelength () and frequency Motion of the source that is moving with velocity
(f) of sound waves emited by v, relative to the observer alters the wavelength
the source, and are moving (1A', 2") and frequency (f', f) of sound waves
with a velocity v 18

Tuama Fahy



3MmepeHus TedeHuU

* ToyeuHble U3MEPUTENIN TEUEHUU

19



3MmepeHus TedeHuU

 [Ipodpunorpadsl TeueHUU

Deines, 1999 : for BB ADCP, backscatter is evaluated in the second half of the bin 20



3MmepeHus TedeHuU

 [Ipodpunorpadsl TeueHUU

Global Positioning System

(GPS) receiver
E
£
(=%
1]
=}
~—_ 3'5 1 1 1 | 1 1 L 1 1
— = 0 20 40 60 8O 100 120 140 160 180
EXPLANATION profile distance [m]
Fast 4———> Slow D
Water Velocity 0 005 01 015 02 025 03 035 04 045 05

current velocity [m/s]

21



3MmepeHus TedeHuU

* [TonnaBku (mpudTephl)

S
=

F\/coooooo]\

O 0 0 0 © 0 0 |

Barometer Port

Wind Vane

@40 cm Surface Float

—  Sca Surface Temperature
Sensor

ck Drogue

22



M3mepeHus in situ

BosiHoMepHBIe Oyu

Datawell Waverider

[Holthuijsen, 2007]

23



M3mepeHus in situ

BosiHoMepHBIe Oyu

Oceanor Wavescan

N

Oceanor Seawatch

Inductive
cable

M = Thimble
Bypass § = Thimble Inox
P 5 ®*  Shackle

f g Swivel
Inductive

SBE-16, Seabird (x4)

cable coupler
T, S, DO, Chl a

20m fj—
50 m

75 m

. 100m
Insulated mooring

cable, 1000 m __ SBE-37, Seabird (x4)

0 m T, S, Pres.
400 m
600 m
1000 m
25 kg buoyancy
+’/_ sphere (x2)
18 mm nylon 8
rope, 560 m _
18 mm polypropelene
rope, 280 m
25 kg buoyancy ea-fa
sphere (x4) @

Acoustic releaser

Wire rope Bottom weight,

.~ approx 1200 kg
==

5

24



3mepenus in situ

BosiHOMepHBIE Oy

25



M3mepeHus in situ

Axycruueckue nnpoduiaorpadsl TeUeHUH

Deep water waves Waves feel Breaking
not affected by bottom bottom and steepen waves
< > < > < »
/\/\/\MM
30m Max .
Q Q O—E" 0 .

ZENG Selecied Bin3 7
Selected Bin 2 =
Selected Bin 1 0 =
_____ g g S e £

Motion of
Individual
Water
Molecules

=




M3mepeHus in situ

CTpyHHBIE U3MEPUTEIN

[TpuHIHI pabOTHI -
N3MeHEeHHE DJIEKTPHUUECKOTO
COIPOTHUBJIEHHUS OT
YAaCTHYHOT'O IIOTPYKEHUA
IIPOBO/IA B BOAY

electrical
wires resistance A
~

[Holthuijsen, 2007]
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JlcTaHIIMOHHBIE U3MEPEHUA

AKycTuuecKue 1 Ja3epHble U3MEPUTEIIN

Log_alevel
[TpuHIUI U3MEPEHUS - AKYCTHUYECKHI
CUTHAI

RIEGL
[IppHIUII U3MEPEHU - JTa3€PHBIN JIy4d

28



JlcTaHIIMOHHBIE U3MEPEHUA

Paguosiokanusa

HHTEHCHBHOCTL CHIHANA
S = N W s U X

1 10° oth. ea.

“ 12w
A
— Swmkc

V

~ 3wm
~ 0Owmkc

0

0306091,2151821242730

[TapbanieBud u 1p., 2018]
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