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Abstract: We present the Copernicus in-situ ocean dataset of temperature and salinity (version V5.2). The ocean 

subsurface sampling varied widely from 1950 to 2017, as a result of changes in the instrument technology and 

development of in-situ observational networks (in particular, tropical moorings, Argo program). Thus the global 

ocean temperature data coverage on an annual basis grows from 10% in 1950 (30% for the North Atlantic basin) 

to 25% in 2000 (60% for the North Atlantic basin) and reaches a plateau exceeding 80% (95% for the North 

Atlantic Ocean) after the deployment of the Argo program. The average depth reached by the profiles also 

increased from 1950 to 2017. The validation framework is presented, and an objective analysis-based method is 

developed to assess the quality of the dataset validation process. Analyses of the ocean variability are calculated 

without taking into account the data quality flags (raw dataset OA), with the near real-time quality flags (NRT 

dataset OA) and with the delayed time mode quality flags (CORA dataset OA). The comparison of the objective 

analysis variability shows that the near real-time dataset managed to detect and to flag most of the large 

measurement errors, reducing the analysis error bar compared to the raw dataset error bar. It also shows that the 

ocean variability of the delayed time mode validated dataset is almost exempt from the random error induced 

variability.  
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 Dataset description

 

The development of the Sippican T-7 instrument with a maximum depth of 1000m slowly increases the number 

of measurements between 460m and 1000m during the 1980s (see Fig : 2 for the dataset measurements 

distribution with depth). An instrument capable of measuring conductivity, temperature and pressure (CTD) was 



developed in the 1960s, allowing an accurate estimation of sea salinity and temperature. The yearly amount of 

CTD profiles in the CORA dataset then slightly increased reaching a plateau of about 20000 profiles in the early 

1990s. 

 



Data quality control

 Near real time validation

 Delayed time mode validation tests







 

 CORA 5.2 quality control results
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Fig: 6 shows the percentage of good and probably good QC flagsin the NRT and CORA datasets compared to the 

RAW dataset. It shows that the proportion of good and probably good flags yearly tendencies are almost the same 

at all depth. Moreover, in any case, the CORA and NRT differs by less than 0.5%. The proportion of good and 

probably good temperature flags varies from a minimum of 92% in 2006 to a plateau of about 98% after 2013. 

The 975-1025 m depth and 1475-1525 m depth layers depart from the others with 1 to 2 % lower rate between 

2005 and 2013. Punctual decrease of good and probably good temperature flag rates are observed in late 2007, 

late 2012, late 2014 and in the beginning of 2016 for the surface and subsurface layers. These spikes are caused 

by a sharp increase in the number of profiles distributed from a tropical mooring from the RAMA network. These 

profiles are indeed first distributed in the Coriolis dataset as TESAC profiles transmitted from the GTSPP. The 

profiles corresponding to tropical moorings are usually later replaced by the corresponding measurements 

transmitted by PMEL and the TESAC profiles are deleted from the database. In this particular case, the TESAC 

profiles had been retained and flagged as bad profiles instead. The yearly number of profiles in the RAW dataset 

is thus strongly increased but the corresponding number for the NRT and CORA dataset is not. The good and 

probably good salinity flag rate tendency is opposite to the good temperature flag rate, with a maximum of over 

98% before 2010, then a decrease to a level of about 94% with a high interannual variability after 2011.  
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 Conclusion

 

The CORA dataset is an extensive dataset of temperature and salinity measurements. Efforts have been made to 

provide the scientific community withinformation as close as possible from the physical measurement and to 

perform a strict quality control on all profiles. The CORA dataset indeed stands out from the EN4 dataset since 

the delayed time mode validation is based on automatic detections and systematic PI decision, reducing the 

number of mistaken bad flags. In addition to that, the profiles are not subsampled and the time series (TSGs and 

drifters) are distributed. It also stands out from the WOD dataset since all measurements within a profile are 

validated in delayed time mode, reducing the number of mistaken measurements.  

Moreover, this study develops an innovative method to assess the overall quality of a dataset.  This method shows 

the improvements of the dataset quality flags thanks to Coriolis real time QC and the CORA delayed time mode 

QC frameworks. This method however lacks a comparison with an analysis based on other datasets to ensure that 

the CORA validation framework is not constraining its description of the ocean variability by over flagging good 

measurements.  This discussion shall be further pursued.This method is based on the mapping of the Ocean 

variability. It is thus implicit that the ocean sampling is homogeneous and sufficient to perform a monthly analysis. 

These conditions are met at a global scale and for the ocean measurements from surface to 2000 m depth since 

the full deployment of the Argo network. Last, the ocean data coverage is however insufficient to have a global 

coverage before 2005 (see Fig.3 for the ocean basin data coverage ratio), especially at depth larger than 1000 m 

between 1990 and 2005 and at depth larger than 500 m before 1990, as seen on Fig.2. The method will thus have 

to be adapted to the ocean data coverage to provide a synoptic view of the dataset quality.  
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Figure 1: Yearly number of distributed profiles, sorted by instrument types. 



 

Figure 2: Yearly number of measurements as a function of depth.  

Figure 3: Yearly filling ratio of 3° latitude per 3° longitude gridded field of ocean basins 

 

 

 

 

 

Figure 4: Coriolis database validation process. 



Figure 5: Coverage of the Temperature and Salinity objective analysis for temperature (dashed line) and salinity 

(hard line) objective analysis. 

 

Figure 6: Percentage of good flags (flags 1 and 2) in the analyzed layers for the NRT dataset (hard line) and for the 

CORA dataset (dashed line). Upper panel for temperature, lower panel for salinity 

Figure 7:  Mean salinity standard deviation in the 0-50m layer (top), 75-125 m depth layer (mid.) and 275-325 m 

depth layer (bot.). The raw dataset (red), NRT dataset (blue) CORA dataset (black) are represented. 



Figure 8:  Mean salinity standard deviation in the 475-525 m depth layer (top), 975-1025 m depth layer (mid.) and 

1475-1525 m depth layer (bot.) The raw dataset (red), NRT dataset (blue) CORA dataset (black) are represented. 

 

 

 

 

 

 

 

 

 

 

 



Figure 9:  Mean temperature standard deviation in the 0-50m layer (top), 75-125 m depth layer (mid.) and 275-325 m 

depth layer (bot.). The raw dataset (red), NRT dataset (blue) CORA dataset (black) are represented.  

 

 

Figure 10:  Mean temperature standard deviation in the 475-525 m depth layer (top), 975-1025 m depth layer (mid.) 

and 1475-1525 m depth layer (bot.) The raw dataset (red), NRT dataset (blue) CORA dataset (black) are represented. 


