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Real-time: http://on-line.msi.ttu.ee/lvferry3/

Experiences from 1 min on-line monitoring of Temp, Sal, O2, pCO2, ChlA, 
Turb, Phyco of surface waters with compact SOOGuard systems

Anders Tengberg12, Daria Atamanchuk (University of Gothenburg1, Sweden), 
Jostein Hovdenes (Aanderaa2, Bergen, Norway) & Tarmo Koutts (TUT, Tallinn, Estonia), 
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Smartguard 5300
• 20+ Aanderaa sensors
• 5 Rs-232 ports
• 6 Analog ports

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

Air Temp

Wind

Air Pres

HumidityPAR

Rain

Ambeon modem (on bridge) 
• In-built GPS
• Cellphone or Iridium
• 3 serial ports for sensors
• Data back-up on SD card
• Complete including cables, 

antennas & brackets

Cable between 
Smartguard

& Modem

Temp

Sal

O2
pCO2

Oil

Phyco

Turb

ChlA

FDOM

CDOM

Hull Temp

Installation



3 Real-time: http://on-line.msi.ttu.ee/lvferry3/

Software and presentation: Color coded data, real time & all historical
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Real-time: http://on-line.msi.ttu.ee/lvferry3/

Software and presentation: Hold cursor over track and get 1 minute values
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Real-time: http://on-line.msi.ttu.ee/lvferry3/

Software and presentation: Zoom in on map and look at detailed (1-min) values



6

Software and presentation: Data-table & download data from any day 

Real-time: http://on-line.msi.ttu.ee/lvferry3/



8:32 9:02

9:22 12:35

Software and presentation: Automatic adatptation to new routes
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Software and presentation: On-line comparative graphs Property vs. Property

Real-time: http://on-line.msi.ttu.ee/lvferry3/
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Route Riga-Stockholm
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Jannash et al (2008),
Bushinsky and  
Emerson (2013)

Boys

Hydes et al (2009)
Ferry boxes

Körtzinger et al 
(2004, Nature) 
Johnson et al (2010, 
Nature)
Fiedler et al (2013)
Takeshita et al 
(2013)

Argo floats

Nicholson et al (2008)

Sea Gliders
Uchida et al (2008)

Cabled CTD

Sommer et al (2008)

Gas Exchange Chamber

Drazen et al (2005), Almroth et al (2012), 
Wikner et al (2013)

Incubators
Examples of Scientific Papers

Tengberg et al (2006)

Oxygen Optodes

Gradients

McGillis et al (2011), 
Champenois and 
Borges (2012)

Rivers/Hydrology/Hyporheic

Birkel et al (2013), Malcolm et 
al (2006, 2008, 2010), 
Soulsby et al (2008) 

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

Conductivity/Salinity/Temp



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



PhD  thesis presentation

Dariia Atamanchuk

Department of Chemistry and Molecular Biology,
Marine Chemistry

Faculty of Natural Sciences
University of Gothenburg

Gothenburg, Sweden

Development and use of an optical pCO2 sensor in marine studies

25 October 2013

Sensors: Integration and testing of new compact technology (e.g. pCO2 and pH optodes)
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9:22 12:35

Some results
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Some results
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Oxygen

pCO2January

February

March

April
May

Observational 
period Jan-May 

2014

• one-directional 
transect every 
second day

• 1 min sampling 
interval (900-950 
measurements per 
transect)



Surface
Ferry Box
Baltic Sea

• 14 months continuous operation running at 1 min interval, about 600 000 
measurements (CO2 optode about 300 000). No sensor drift except CO2 during last 
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

Functioning

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
• pCO2 and pH optodes combined, possible expansion with second chamber
• Gap filling software

Other use of SooGuard systems

• Land based aquaculture and well boats
• Monitoring from small platforms/boats
• Ballast water monitoring
• SooGuard in operation for more than 2 years on
R.V. Callista (NOC & University of Southampton),
no issues with fouling, pump turned off in harbor, air in system

F7



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 new 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.
Författare; 25/01/2009
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Real-time: http://on-line.msi.ttu.ee/lvferry3/

Thank You!
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pCO2 optode and O2 optode at the depth of 12.6 m

Net primary production (NPP) rates during spring bloom
• In 2012: 1.79 g C m-2
• In 2013: 2.10 g C m-2

O2 CO2

Salinity derived Alkalinity
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• Monthly sampling not enough
• Reference data needed for high quality sensor data
• Are plastic (PVC) bottles suitable for sampling at low O2?

Koljoefjord observatory: O2 recordings, with monthly reference data from SMHI


