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Monitoring global surface ocean pH 
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A new indicator developed for the Copernicus Marine Service: 

Global surface ocean pH from 2001 onwards

è developed under the Multi-observation (MOB) TAC by

Anna Conchon (Mercator Ocean International), & Marion Gehlen (LSCE/IPSL)

Challenge: 

Direct measurements of pH are rare; data sources include fixed ocean 
observatories (e.g. BATS, HOT) and scientific field campaigns 

Approach:

• Reconstruction of global monthly mean surface ocean pH distribution 
(2001 to present) at 1°x1° spatial resolutio

• Use of observed in situ pH data for independent validation of 
reconstructed pH

• Compute global mean annual time series of surface ocean pH



Reconstruction of surface ocean pH
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Global (1°x1°) monthly surface ocean pH: 2100 to present
CO2sys van Heuven et al, 2011, Lewis & Wallace, 1998

surface 
ocean pCO2
Denvil-Sommer 

et al., 2018

Alkalinity
Carter et al.
2016, 2018

SST, SSS Si, PO4

WOA 2013

Surface ocean pCO2: pCO2
oc = g(SSS,SST,SSH,MLD,Chl, pCO2

atm,lon,lat)

from a neural network

• SSS, SST, SSH, MLD, CHl
• CO2

atm: www.bgc-jena.mpg.de
• pCO2

oc: Bakker et al., 2016 – Surface Ocean CO2 Atlas (SOCAT), training

Alkalinity 

Empirical relationship: ALK = f(SSS, SST, nutrients), Carter et al. 2016, 2018



Reconstruction of surface ocean pH

6

Validation against independent data:

Example:

GLODAPv2 
bottle data
n=4907 
(Key et al., 2015)



Reconstruction of surface ocean pH
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Reconstruction of surface ocean pH
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NEW Ocean Monitoring Indicator:
Delivery to EuroSTAT: February 2019



Surface ocean pCO2 and pH
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µatm

yearly averages 2013

pCO2
atm : 396.52 +/-0.12 (NOAA)
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K. von Schuckmann (karina.von.schuckmann@mercator-ocean.fr)
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pH, New Ocean Monitoring Indicator

• time series of global annual mean pH
• distributed through CMEMS portal, first quarter 2019
• global, 1°x1° resolution, monthly fields
• data-based: model assessment
• monitoring of ocean pH at regional, basin and global scale


