Novel Oxygen Optode Sensor for Profiling Ocean
Observation Platforms: Extensive Characterization
and In-Depth Assessment of its Fast Response Time 'I' a n'l'

[WP6, Task 6.1: Sensors and new instrumentation]

Tobias Hahn'", Anna Canning'-3, Carsten Frank?3, Jack Triest3, Steffen ABmann3 and Arne Kortzinger! 4 First International AtlantOS Symposium
*thahn@geomar.de ! GEOMAR Helmholtz Centre for Ocean Research Kiel, Kiel, Germany 3 Kongsberg Maritime Contros GmbH, Kiel, Germany 25 —-28 March 201 9, Paris
2HAW Hamburg University of Applied Sciences, Homburg, Germany # CAU Christian-Allbrechts-Universitat zu Kiel, Kiel, Germany
Introduction
Data show a decline in the global oceanic O, content of more than 2% since
1960 (Schmidtko et al., 2017). Quantifying changes of O, levels improves the
understanding of chemical, biological and physical processes in the globadl
ocean, especially in Oxygen Minimum Zones (OMZ).
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Integrated characterization of the CONTROS HydroFlash® O, optode is aimed ‘ Floss substrate p—
regarding oxygen, temperature, salinity and pressure dependence, long-term ﬁﬂ ﬂlﬁ
stability and drift, response tfime and air-calibration compatibility. Fig. 2: KM Contros HydroFlash® O,
reference led measurement lec
photodiode
: : : C 14+c¢c,-9
Calibration procedures follow the laboratory setup described in Bittig et al. (2012). T _4+ —or 1 t—t,
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Bittig et al. (2018) suggest a functional model for partial pressure p0, and low root- PY2.adj = P I,
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mean-square errors (RMSE) to determine the behaviour of the optode. The fit
h(t): step response curve || A:amplitude
equation for the exponential response time t is given by Bittig et al. (2014). ¢: phase shift /= || ¢, = ¢7: cal. coefficients || 9: temperature /°C t: elapsed time || to: time offset || 7: response time
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Discussion Optode outlook for pH and CO, %

This novel and significantly faster optode promises high quality observations Universal opto-electronics for pH and CO, measurements based on the KONGSBERG
fluorescence gquenching detection principle have been developed with

, , , L , . low power consumption and a small form factor (15*60 mm). Precision
shading (direct solar irradiation exposure), while for the rest of the profiles data and response time are constrained by the chemical dyes on the spots.

was successfully recorded without peculiarities. Mooring deployments

including fast oxygen level changes. A float test revealed an issue with the sun-

o - . While the new compact and low- Saphire it LED
qualitatively show the utility for long-term ocean observations. oower hardware allows for expanding pressure Blue @ 470nm
the range of optode sensors, the ([_. k | (T Tanmpedance 3= outpu
measuring quality is not yet in the 1 Amplifier 1 signal
range of most scientific requirements. | laslens longpass Longpass  Silicon PIN
O U il o O k Sen‘:-;: oot dichroic mirror filter *540nm photodiode

coating

Future development work will focus
Methodological paper with full characterization & best practices of this optode on further miniaturization, improved

)

is in preparation. Biogeochemical analysis of observational data will follow soon. accuracy and enhanced characteri-
zation of the sensors.
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