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EuroSea
Improving and Integrating European Ocean Observing 
and Forecasting Systems for Sustainable use of the 
Oceans 

Ø Strengthen the European and Global Ocean 
Observing System (EOOS and GOOS) and 
support its partners

Ø Increase the technology readiness levels 
(TRL) of the ocean observations systems 
and tools, 

Ø Improve the: coordination, design, 
networks, data delivery, integration, and 
forecasting capability

Ø Work towards an integrated observing 
system



EuroSea
Improving and Integrating European Ocean Observing 
and Forecasting Systems for Sustainable use of the 
Oceans 

WP4: Data integration, Assimilation, and Forecasting:

Ø Ensure that new or consolidated in-situ observation 
data sets are integrated in the European modelling and 
forecasting systems.

Ø Ensemble forecasting at regional level to extract 
Extreme Forecast Indices (EFI) 

Ø Produce new carbon EOV synthesis products
Ø Assess the skill of ocean variables from the Copernicus 

Climate Change seasonal forecasting systems
Ø All new products will be integrated in Copernicus, 

reaching TRL7 and 8
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• Assessments of ocean 
acidification/carbon budgets on a 
global scale

• Cross-validation of evolving 
autonomous observational 
networks 

• Biogeochemical modelling studies

• Simplification of joint time series 
studies

A carbon relevant ship-based time series 
stations data product is in particular 
relevant for:
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Increase efficiency of ocean 
observations & efforts

A carbon relevant ship-based time series 
stations data product is in particular 
relevant for:
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Ocean Sites Mooring focus

IGMETS
No carbon focus

No 2nd QC 

BCO-DMO US-Limitation

GOA_ON
IOCCP/OCB

Focus on consistent metadata &
measuring guidelines

Existing Efforts: Time-Series-stations
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SOOP
Moorings

Repeat Hydrography
Existing Efforts: Carbon relevant ocean data products
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GLODAP: A uniformly calibrated open ocean data product

of inorganic and carbon-relevant variables

• A yearly updated synthesis of ship-based hydrographic survey data (1972 – today)

• Contains data of more than 840 cruises (GLODAPv2.2019 – an update of GLODAPv2, 

Earth Syst. Sci.)

• Involves a consistent QC routine and bias correction (precision & accuracy) of 8 core 

variables: S, O2, Nutrients, DIC, TA, pH

• Examples of success include the calculation of the ocean anthropogenic CO2 uptake 

(Gruber et al. 2018)
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Sanity Check 1st QC (Precision) 2nd QC (Accuracy)

Position check Unit check Crossover (w/-, w/o inversion)

Impossible values Property-Property plots Carbon interconsistency

Density instabilities (Saturation ratios) MLR

Stuck value test Depth Averages

Inverted profile check (Relation among tracers)
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Secondary QC

Secondary quality control is a 
process in which the data are 
objectively studied in order to 
quantify systematic bias in the 
reported values. The identified 
data biases are then subjectively 
compared to predetermined 
accuracy limits.

Relevance              Status Quo GLODAP-Blueprint Tasks              Discussion



Relevance              Status Quo GLODAP-Blueprint Tasks              Discussion



Leverage from existing tools/routines, e.g. 
AutoQC4Env, Crossover toolbox, Merging-
Routines

Carbon relevant ship-based time series station 
synthesis 

Relevance              Status Quo GLODAP-Blueprint             Tasks              Discussion

Create a living data product on an overarching 
framework with existing (SOCAT & GLODAP) 
carbon data products 
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2nd QC adaptions to be made:
• Add seasonality filter to crossover routine (sinusoidal regression 

curves/running averages)
• Add long-term trend filter (?)

Symbiosis with GLODAP through case study:
• Determine zero-trend baselines (lowest depth) of no detectable 

linear trends based on GLODAP crossovers 
• Ground truthing through new time-series data product using 

„footprint areas“  (Henson et al. 2016) of time-series-stations 

à Exemplarily demonstrate benefits of the common framework   
supporting automatization of 2nd QC (automated minimum
depth selection)
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• Set of Core Stations : JGOFS?

• Set of (Core) Variables: GLODAP vs. TS-Workshop?

• Sanity and 1st QC points: GLODAP?
Flags: GLODAP/WOCE?

• Bias correction for entire station?
Set of accuracy limits: GLODAP?

• Carbon calculations: GLODAP/CO2SYS?
PH-Scale: GLODAP/Total at 25°C and 0dbar?

• Merging of bottle- and CTD data?

• (Inversion – yes/no?)
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Current Situation:
• Meta data and bgc bottle data “well” distributed
• implementation of data intercomparability recommendations 
unknown (à2012 workshop)
• need for harmonized and quality controlled data and meta data
• several efforts underway with individual priorities
Challenges: 
• large variety of data formats & documentation
• accessibility of data (data policy & restrictions 
of different sites) 
• intercomparability of data
• developing appropriate QC routines
Opportunities: 
• leveraging on established data products (blueprints)
• benefitting from ongoing developments in data infrastructures 

Benefits: 
• forming a TS community with a defined target
• pushing forward implementation of quality 
control measures (à2012 workshop)
• making QCed TS data easy accessible for the 
scientific community and other synthesis efforts  



Crossover Analysis 
An objective comparison of deep water data from one cruise with data from 
other cruises in the same area (Tanhua et al. 2010). 



Crossover Analysis
An objective comparison of deep water data from one cruise with data from 
other cruises in the same area (Tanhua et al. 2010). 



Gruber et al. in Science, 
2019
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October 2018Status of 2012-2023 Survey (62 Lines)GO-SHIP
Bold lines: High Frequency (reduced requirements)       Thin lines: Decadal GO-SHIP (full requirements)

Generated by www.jcommops.org, 01/10/2018

completed at sea funded planned not planned yet associated & completed

Total Anthropogenic Carbon Uptake = 159 ± 20 PgC thru 2010  
Anthropogenic Carbon Uptake = 32 ± 4 PgC from 1994 to 2007



Internal consistency = Weighted mean of absolute weighted mean offsets
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