Assessment of RBRcoda T.ODO performance
on long-term deployment and profiling in
Bedford Basin
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RBRcoda T.ODO

Optical accuracy and stability similar to Aanderaa Optode
Standard accuracy: 8 umol/I

High accuracy temperature measurement

Power consumption: only 36 mJ/sample

Rated to 6000m

Wiper available for |slow

Time constant options

« |fast
 Standard
* |slow

1s response (profiling)
8s response
30s response (moored)

RBR



RBRcoda T.ODO

Optical accuracy and stability similar to Aanderaa Optode
Standard accuracy: 8 umol/I

High accuracy temperature measurement

Power consumption: only 36 mJ/sample

Rated to 6000m

Wiper available for |slow

Interface

e RS-232 polled or autonomous streaming
Output values

e Temperature (°C)

e Dissolved O2 concentration (umol/l)

e Dissolved O2 concentration (salinity comp (umol/l))

e Dissolved O2 saturation (%) R B R
e Dissolved O2 phase (°)



RBRduer T.ODO

Optical accuracy and stability similar to Aanderaa Optode
Standard accuracy: 8 pmol/l

High accuracy temperature measurement

Power consumption: only 36 mJ/sample

Rated to 6000m

Wiper available for [slow

Time constant options

« [fast
« Standard
« |[slow

1s response (profiling)
8s response
30s response (moored)

RBR



Sensor Technology




Luminescence quenching by molecular oxygen
\ / emission of light
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RBRcoda T.ODO

| fast
 Tau ~1sec (Temperature dependent)

gg ;;(5} * Drift <0.6 umol/l per month (2.5 million samples)

Ruthenlum(ll) complex

CHs; H3C
regular & |slow
HaC CH, * Tau ~8, 30 sec (Temperature dependent)
* Drift - negligible
H3C CH3

CH3z H3C / Presens
Platinum octaethylporphyrin R B R
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RBRcoda T.ODO - Calibration

Saildrone S/N 93046

Dissolved Oxygen calibration

* 49 plateaus

* Temperature range: 1.5-30 °C
* Saturation: 0—120%

e Residuals: <4 pmol/I

- N Temperature
* Accuracy: 0.002 °C

//,../\ * Range: -5to 35°C
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RBRcoda T.ODO - Customer calibration

4 = N7
03 Navigator\ Bz 065623_20200415_0921.rsk 23

@ Instruments Analysis Overview} Channels | File info}
wam MLM

= g e ol Calibration
iy 065623...0921 -

‘@ Calibration facilit -Poi torats
;v\:Fni ration facility p— —— 2-Point DO calibration
%Factory Time 2020-04-02 08:56:41.333-04:00 Channel = 4: Dissolved O, concentration Samples
| Display statistics Reference
Number of samples § ° Manual | ' Automatic umol/l B
Channel Value Unit Plateau Raw Raw o Calibrated (umol/l) Reference (umol/l) Residual (umol/l)
Conductivity 0.0133033 mS/cm Plateau 1 0.290922 0.0007520  259.976400 260000000
Temperature 24.1314034 °C 0 0.014179 0.0000024 -0.000000 0.000000 0.0000000
Pressure 9.9903456  dbar
Dissolved O; concentration 10.3970406 pmol/l Calculated coefficients
Temperature 24.0344000 °C
Corrected phase 58.7610000 ® C0: -13.3208771E0 Save
: . C1:939.499813E0 - -
Dissolved O; saturation 35.7711229 Yo C2: 32E-6
Temperature 25.0820886 "e ’
Nent 14
(o I B ~— @ A Ol 3|
ﬁ 065623_20200415_0921.rsk SN Callbration (1) |v| [R /1 I < Profile % QR e T
o ; T 7 7 7 ; y y " T T Ut [
i o - O Calibration
= 240.000 Comment |
E 220.000 1 (" CALIBRATION 1 Afder ® X ; M"/
2 200.000 Title 2-Point DO calibration
§ 180.000 Details
= Referenca
£ 160.000
g 140.000 4 Channel  4: Dissolved O; concentration B
g 120.000 2020-04-02 08:46:04-04:00  2020-04-02 08:53:59-04:00
&' 100.000
T s80.000
% 60.000 :
a
a 40.000 4
20.000
¢ 08:32 0B:36 08:40 0B:44 08:48 08:52 08:56 09:00 09:04 09:08 09:12 03:16 09:20 08

Time




Equations used by the RBR DO Sensor
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Field Validations




Why Bedford Basin?

Salinity (PSU)

? Compass Buoy Station
s (44°41'37"N, 63°38'25"'W)

Depth (m)

Y
o

Strong seasonal variation
of dissolved oxygen

RBR
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Georges et al. 2014



Deployed in partnership between Dalhousie University and DFO Bedford Institute of Oceanography



* RBRcoda T.ODO|slow
(30s time constant)

« SBE-37 CTD
 60m depth
 Sep —Dec 2018

« Sample at 1Hz for the first
minute of every hour

RBR

Deployed in partnership between Dalhousie University and DFO Bedford Institute of Oceanography



Profiling

Bedford Basin Monitoring Program

Weekly vertical profiles over mooring
Date: Oct 24, 2018

Instruments:

 RBRcoda T.0DO (8s time constant)

« RBRcoda T.ODOlfast (1s time constant)
« SBE-25 CTD

« SBE-43 DO

« Water bottles

RBR



Instruments and deployment
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Results - Mooring
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Results - Profiling
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Results
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Field Validation Summary

» T.ODO|slow — Stable for mooring application
» T.ODOl|fast — Accurate for profiling application

» T.0DO standard — Expected time constant lag during
profiling which can be improved in post-processing

RBR
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Applications




Applications
T.ODO|fast T.0DO T.ODO|slow

Vertical Vehicles Moorings

Profiling & Floats R B R



T.ODO|fast




Vertical Profiling

Photo from Nature Trust of British Columbia



Vehicles and Floats

T.0DO

MRV ALTO profiling float R B R



Vehicles and Floats

RBR/egato CTD T.0DO

Kongsberg/Hydroid Seaglider | ’\B | ’\
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Vehicles and Floats

T.0DO

RBRsa/ldrone3 CTD with RBRcoda T.ODO




Moorings

Photo from UC Davis Tahoe Environmental Research Center

Zebra-Tech Hydro-Wiper



Thank You

Contact Us

RBR
rbr-global.com

info@rbr-global.com
+1 613 599 8900

RBR



