Experiences from 1 min on-line monitoring of Temp, Sal, O,, pCO,, ChlA,
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Anders Tengberg'?, Daria Atamanchuk (University of Gothenburg?!, Sweden),
Jostein Hovdenes (Aanderaa2 Bergen Norway) & Tarmo Koutts (TUT, Tallinn, Estonia),

VAANDERAA.| @mbeon

MS ROMANTIKA

W TALLINK
Choose date 09-03-2014
h ram r Temperature [°

MS ROMANTIKA

Sattelite overlay: | -

a
—

Time. 09-03-2014 23:52
Latitude: 57° 41.8382'
Longitude: 21° 58.6255'
Temperature: 1.82 °C
® SHIP'S LAST POSITION Conductivity: 6.39 mS/cm
«1,1..1,9 °C e n 5 et Salinity: 6.33 psu
BRI - 2 S BSRREEN 02 Conc: 425.35 uM
1 02 Air Satur: 96.92 %
Chlorophyll-a: 6.86 ug/I
| Turbidity: 0.77 FTU
& Phycocyanin: 3.29 ug/I
pCO2: 620.18 uatm
CalPhase: 32.74 deg
Signal strength: -59 dBm
Current GSM/GPRS provider: 24701
Battery voltage: 14.3 V

\

View: datatable

graph

...................... = vemp“, f 1. h

.............. h 3
— —— = g e S i
N . & h*" 2 Latvia

; . Vi sy N

Liepaia oy *._-.‘:_- ..". w M andR 1T

"



PAR Humidity Ambeon modem (on bridge)

* In-built GPS
» Cellphone or Iridium

Air Temp
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Air Pres

Data back-up on SD
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SMARTGUARD

data logger

Installation

SOOGuard Chamber

Compact 30*30*20 cm
Easy to install, brackets
included

Add extra chamber &
sensors for more
parameters

10 bar rated

Easy to service, takes
less than 10 s to open
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Software and presentation: Hold cursor over track and get 1 minute values
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Software and presentation: Zoom in on map and look at detailed (1-min) values
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Software and presentation: Data-table & download data from any day
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View: datatabl 31.03.2014 17:00 56°57.5881 24° 5.5989' 452 032 025 360 88.3 4.38 09 28 114195 3528 51 24701 14.2 |
ew: data e 31032014 17:01 56°57.588' 24° 5.5989' 453 0319 025 360 88.3 4.16 09 291 114469 35.23 -51 24701 14 |\ - ‘
31.03.2014 17:02 56°57.5674' 24° 5.5995 456 032 025 360 88.3 435 1 282 1146.56 3519 51 24701 139 .
graph 31.03.2014 17:03 56°57.5879' 24°5.6011' 4.56 0318 025 360 88.3 4.04 09 295 1144.94 3522 51 24701 14 ‘
31.032014 17:04 56°57.5873 24° 5.6001" 457 032 025 360 88.4 4.06 09 281 114369 3523 -51 24701 13.9 """',_ "
® SHIP'S LAST POSITION 30320141705 56°57.5865 24" 5.5089' 4.58 0319 025 360 88.4 4.01 1 292 1139.25 353 51 24701 14.2
0.3.2 I 31.03201417:06 56°57.586° 24° 56015 457 0319 025 360 88.4 3.92 1 289 1139.44 35.29 51 24701 139
» V3, u'l 31.03.2014 17.07 56° 57.5873' 24°5.6012' 4.59 0.321 0.25 359.9 88.4 4.39 0.8 29 113831 353 -51 24701 139
3,2..6,5ug/| 31.03.2014 17:08 56° 57.5886' 24° 5.6001" 456 032 025 3599 88.4 4.26 09 288 1139.71 3527 51 24701 139
+6,5..9,7 ug/I| 31,03.2014 17:09 56°57.5863' 24" 5.5997' 4.59 0318 025 3599 88.4 3.99 11 285 114154 3524 51 24701 14.3
©9,7..12,9 ug/| 31.03.2014 17:10 56°57.5869° 24 5.5993' 457 0315 024 3599 88.4 412 1 29 11396 35.27 51 24701 10| Py ¥
12,9..16,2 ug/I 31.032014 17:11 56°57.5871' 24° 5.5079" 4.59 0312 024 360 88.4 4.06 1 277 11414 35.25 51 24701 14
W reall 31.03.2014 17:12 56°57.5861° 24° 5.5995' 46 0312 024 3601 88.5 419 09 292 1138.59 35.28 51 24701 142 )
A TR IR Y 2 31.03.2014 17:13 56°57.5849°  24° 5.509' 4.59 031 024 360 88.5 4.14 09 293 1137.93 35.28 51 24701 14
N O Fle 31.03.2014 17:14 56°57.5872' 24° 5.5969" 46 0311 024 3599 88.5 425 12 276 113585 353 51 24701 14.3 '
31.03.2014 17:15 56 57.5868' 24° 5.5968" 461 0312 024 3598 88.5 413 09 287 1139.46
31.03.2014 17:16 56° 57.5872° 24° 5.5975' 461 031 024 3598 88.5 4.21 1 28 1138.18
31.03.2014 17:17 56" 57.5863 24°5.5979' 462 031 024 3598 885 42 09 271 113391
31.03.2014 17:18 56°57.5873' 24 5.5973 464 0313 024 3597 88.5 4.21 1 291 1136.92
31.03.2014 17:19 56° 57.5856' 24° 5.5976' 464 0311 024 3507 88.5 42 09 282 1140.21
31.03.2014 17:20 56" 57.5874' 24° 5.5965' 464 0311 024 3595 88.5 4.15 08 273 113913
31032014 17:21 56°57.587' 24° 5.5978' 465 0311 024 3594 88.5 4.05 08 285 113467
31.03.2014 17:22 56°57.5863 24~ 5.597T 4.67 0312 024 3594 88.5 4.01 09 293 1134.89
31.03.2014 17:23 56° 57.5868' 24° 55972 469 0311 024 3504 88.5 421 08 298 1130.84
31.03.2014 17:24 56" 57.586' 24" 5,507 467 0309 024 3594 88.5 4.07 09 275 1130.87
31.03.2014 17:25 56° 57.5863' 24° 5.5977" 88.5 4.19 il 281 113157
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Software and presentation: Automatic adatptation to new routes
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Software and presentation: On-line comparative graphs Property vs. Property
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Sensors: Proven off the shelf technology, hig
' Oxygen Optodes
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Sensors: Proven off the shelf technology, high accuracy long-term stable

Automatic calibration in 132 points (4 Temps): 16 points at
0-10 mS/cm and 116 at 10-70 mS/cm (automatic sliding
change of range during field measurements).



Sensors: Proven off the shelf technology, high accuracy long-term stable

TriLux Fluorometer (for Chlorophyll, Phycoerythrin, Phycocyanin & Turbidity monitoring)

The innovative TriLux range of digital, in-situ, multi-wavelength fluorometers
provides the user with increased functionality when compared to other fluorometers.
Over 200 fluorometers are now in the field with users reporting excellent datasets.
Applications include in-situ chlorophyll a & algae class studies, environmental
monitoring, dye tracing, particulate studies, cell culture monitoring and process
control.

Combinations available:

« Chlorophyll a, Phycoerythrin, Phycocyanin fluorometer
« Chilorophyil a, Turbidity, Phycoerythrin fluorometer

« Chiorophyll a, Turbidity, Phycocyanin fluorometer




Sensors: Integration and testing of new compact technology (e.g. pCO, and pH optodes)

Development and use of an optical pCO, sensor in marine studies

PhD thesis presentation

Dariia Atamanchuk

Department of Chemistry and Molecular Biology,
Marine Chemistry

Faculty of Natural Sciences

University of Gothenburg

Gothenburg, Sweden

25 October 2013
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Some results
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pCO2, patm
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19.2
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Longitude

22.2

23.2

Observational
period Jan-May
2014

e one-directional
transect every
second day

e 1 min sampling

interval (900-950
measurements per
transect)



R.V. Callista (NOC & University of Southampton),
no issues with fouling, pump turned off in harbor, air in system

Functioning

14 months continuous operation running at 1 min interval, about 600 000 ;
measurements (CO, optode about 300 000). No sensor drift except CO, during last Fi
weeks, dry out? acid wash?

Cleaning once in two weeks in winter and 1-3 times per week in summer, Trilux most
sensitive.

About 95 % data return, 4 % of time no/low flow and fouling, 1 % SD card problem
Reference samples taken manually at a couple of occasions

Future improvements/updates

Turn off pump while in harbor

Automatic antifouling: Chlorination, UW light, wiper

More reference samples and/or instruments along route

Flow measurements

Oil spill detection

pCO, and pH optodes combined, possible expansion with second chamber

Gap filling software
Other use of SooGuard systems  R.V. Callista

Where it all happens...

Land based aquaculture and well boats
Monitoring from small platforms/boats

Ballast water monitoring

SooGuard in operation for more than 2 years on




Slide 17

F7

BENTHIC OXYGEN DYNAMICS: COMPARING NEW IN-SITU TECHNOLOGY AND METHODS WITH “CLASSICAL” MEASUREMENTS

Oxygen is of primary importance to the marine environment. Recent publications indicate that, in terms of oxygen, the marine environment is
much more dynamic than previously thought. Continuous in-situ measurements are needed and so are hew methods to estimate oxygen
consumption/production at the sediment water interface. During recent field work in the Baltic Sea we utilized a new type of fast responding
long-term stable optical oxygen sensors (optodes) and advanced current meters to compare recent (eddy correlation) and new (gradient
measurements) methods to estimate benthic oxygen consumption with more classical measurements including chamber lander incubations and
oxygen consumption calculated from planar optode images. Advantages and inconveniences of the different methods will be discussed as well
as the potential of the different methods to carry out long term (years) monitoring of oxygen consumption/production at interfaces.

Forfattare; 25/01/2009
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pCO, optode and O, optode at the depth of 12.6 m

Salinity derived Alkalinity

oxygen ~
600 0} 1540
& T ............... L. s primarny.....ooo
i remineralization é advection , oxygen [ 1640
< 0 vertical water mixing production
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29-Sep-11 29-Oct-11 28-Nov-11 28-Dec-11 27-Jan-12 2I3-Feb-1 2 27-MaI1 2 26-Apr-12

Net primary production (NPP) rates during spring bloom
e In2012:1.799g C m-2
e In 2013:2.10g C m-2

0O,, pmol/L

DIC, ymol/kg SW



Koljoefjord observatory: O, recordings, with monthly reference data from SMHI

:
]
0
Q 8
c
)
a
—
=3
@
1]
a
3
3
a —*
(=]
o —_—
A
Q
o =
o
=)
o 2
=1
3 @
:: g
=
<] @
) = ©
o 3 0
2 % s
L O ©
2|
g S| 5
= +
@ o >
Q *
o b
Q
1]
2
=
w
©
n
@
3

Aupiquny pue ‘0Q pue gL0 “18ioid Jusund g :doad
o

I

Cable for power and
communication; ballast

21

the Koljoe Fjord observatory, bottom depth 42 m
Seaguard with 21-m sensor string, oxygen
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e Monthly sampling not enough
» Reference data needed for high quality sensor data
* Are plastic (PVC) bottles suitable for sampling at low O2?
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100Ss.-agua\rd Optode WTW #321 -10.5, @ 18.6 m

50

Optode 3830#300 @ 4 m (offline data)
Seaguard Optode #115 +0.0, @ 8.1 m
Seaguard Optode #154 +0.0, @ 8.1 m
Seaguard Optode #155 -1.7, @ 9.8 m
Seaguard Optode #157 -4.5, @ 12.6 m
Seaguard Optode WTW #322 4.7, @ 12.8 m
Seaguard Optode #29 -7.5, @ 15.6 m

Seaguard Optode #156 -10.7, @ 18.8 m
Seaguard Optode #140 -13.7, @ 21.8 m
Seaguard Optode #158 -16.5, @ 24.6 m
Seaguard Optode #25 -19.5, @ 27.6 m
RDCP Optode 3830#301 @ 40.5m

SMHI monthly reference data @ 5 m
SMHI monthly reference data @ 10 m
SMHI monthly reference data @ 15 m
SMHI monthly reference data @ 20 m
SMHI monthly reference data @ 30 m
SMHI monthly reference data @ 39 m
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