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aquatic systems
Anders Tengberg,1,2 Jostein Hovdenes,2 Henrik Johan Andersson,3 Olivier Brocandel,4 Robert Diaz,5 David Hebert,6

Tony Arnerich,7 Christian Huber,8 Arne Körtzinger,9 Alexis Khripounoff,10 Francisco Rey,11 Christer Rönning,12 Jens
Schimanski,9 Stefan Sommer,9 and Achim Stangelmayer8

1Department of Chemistry, Göteborg University, Göteborg, Sweden
2Aanderaa Datainstruments, Nesttunbrekken 97, Bergen, Norway
3Netherlands Institute of Ecology (NIOO-KNAW), Yerseke, The Netherlands
4Nereides, 4 avenue des Indes, Courtaboeuf, Cedex, France
5College of William and Mary, Virginia Institute of Marine Science, Gloucester Point, VA, USA
6University of Rhode Island, Graduate School of Oceanography, Narragansett, RI, USA
7In-Situ Inc, 221 East Lincoln Avenue, Fort Collins, CO, USA
8PreSens GmbH, Josef-Engert Strasse 9, Regensburg, Germany
9Leibniz-Institut für Meereswissenschaften (IFM-GEOMAR), Düsternbrooker Weg 20, Kiel, Germany
10IFREMER, center Brest, BP 70, Plouzané, France
11Institute of Marine Research, Postboks 1870 Nordnes, Bergen, Norway
12Department of Ecotechnics, Mid Sweden University, Östersund, Sweden

Salinity compensation of oxygen readings from optode and
calculation of % saturation at a given salinity and temperature
(Garcia and Gordon, 1992).

Input variables:

[O2] = O2 concentration in µM, from the optode

t = temperature in degrees Celsius, from the optode temperature sensor

S = salinity in ppt, from a parallel salinity measurement

Empirical constants:

A0 = 2.00856

A1 = 3.22400

A2 = 3.99063

A3 = 4.80299

A4 = 9.78188 × 10–1

A5 = 1.71069

B0 = –6.24097 × 10–3

B1 = –6.93498 × 10–3

B2 = –6.90358 × 10–3

B3 = –4.29155 × 10–3

C0 = –3.11680 × 10–7

Intermediate calculations:

Ts = scaled temperature = ln[(298.15 – t)/(273.15 + t)]

α = S(B0 + B1 · Ts + B2 · Ts
2 + B3 · Ts

3) + C0S
2

β = A0 + A1Ts + A2Ts
2 + A3Ts

3 + A4Ts
4 + A5Ts

5

Final results:

Salinity compensated oxygen concentration

O2 [µM] = [O2] * e
α

100% oxygen saturation with air at a pressure of 1013 mbar:

O2,100% sat [µM] = e(α + β) / 2.2414

percent saturation in the given water

O2,sat [%] = O2[µM] / O2,100% sat [µM]


