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43 %  atmosphere

28 %  terrestrial sink

29 %  ocean sink

CO2 distribution
(1750 ς2015)

Le Quéréet al., Earth Syst. Sci. Data 2016

Atmospheric CO2 increase



Ocean Acidification time-series as of 2014

Bates et el., 2014



Estimations of Ocean Acidification in the Mediterranean 

1. Models

Palmiériet al., 2015, Krasakopoulouet al., 2011; 
Touratierand  Goyet, 2011; Touratieret al., 2016, 
Howes et al., 2015

2. Partially reconstructed time-series 

Marcellin Yao et al., 2016 

3. Comparative study periods 

Luchettaet al., 2010; Meier et al., 2014

4. Sensors, short study period 

Flechaet al., 2015

*None are based on long time-series with consistent sampling*
*Coastal time-series are missing globally*



Weekly Sampling
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Results ςPart I

Increase in alkalinity

Warming

Acidification 

pCO2 sw

pCO2 atm

2.08 µmol kg-1 yr-1

0.072 ºC yr-1

-0.0028 units pHT yr-1

3.53 µatm pCO2 yr-1

2.08 ppm yr-1

1 meter depth



Results ςPart II

García-Ibáñez et al., 2016
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Results ςPart II

1.19 -0.02 -3.08 5.143.53 = + + + µatm pCO2 yr-1
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Results ςPart II

1.19 -0.02 -3.08 5.14= + + + µatm pCO2 yr-1

41 % 0 % -115 % 174 %% contribution

3.53
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AT = [HCO3
ҍ]T + 2[CO3

2ҍ]T+ [B(OH)4
ҍ]T + Χ. 

96 % of AT at Point B is carbon based

CO2 Ą increase in CT only (produces H+ and HCO3
-)

HCO3
ҍ
Ą increase in CT and AT

CO3
2ҍ
Ą increase in CT and AT

* Due to synchronicity, we 
assume the increase in AT is due 
to increase in HCO3

ҍand CO3
2ҍ* 

Synchronous changes in AT and CT



Results ςPart II, deconvolution applied to pH

Assuming the AT and CT represent changes only due to CO2

addition, surface ocean acidification(-0.0028 units pHT yr-1) at 
Point B is due to:

1. Atmospheric CO2 forcing 59 % contribution

2. Warming 41 % contribution



Good comparison to other time-series

ă Point B

Bates et al., 2014

PointB -0.0028± 0.0003

Alkalinity change 
could be unique 
to the coastal 
environment


