


Step 1. Data loading & calculation

- Calculate depth from pressure and vice versa.

- DIC + TALK to calculate pH, Carbonate ion, and fCO2.

- Adjust pH, Carbonate ion and fCO2 from report 

temperature to in-situ temperature.

- Calculate AOU and percent oxygen. 

- Calculate algorithm derive values from CTDTMP, 

CTDSAL and CTDOXY.

Step 2. Property vs depth plots 

(All variables against their sampling depths)

- CTDTEMP, CTDSAL 

- CTDOXY, Oxygen, AOU, and Percent 

oxygen

- DIC, TALK

- Silicate, Phosphate, Nitrate

- Nitrite, Ammonium

Step 4. Internal consistency

(Property vs property, delta value vs 

depth, delta value vs property):

- CTDSAL vs Salinity (discrete)

- CTDOXY vs Oxygen (Winkler)

- Measured pH vs calculated pH

- Measured [CO3
2-] vs calculated 

[CO3
2-] 

- Measured  fCO2 vs calculated 

fCO2.

Step 5 Property 

vs algorithm 

derived values

- DIC, 

- TALK

- Silicate, 

- Phosphate

- Nitrate

- Oxygen

Step 3. Property vs property

- CTDSAL vs CTDTMP

- TALK vs DIC

- TALK vs Salinity

- TALK vs Silicate

- DIC vs. fCO2 (20°C)

- DIC vs. CTDOXY

- Phosphate vs Nitrate

- Nitrate vs Silicate

- Nutrients vs CTDOXY

Primary level QC conducted by the data product development community

QC by 

Submitting 

PIs:

- Outlier 

detection

- Property to 

depth plots

- Property to 

property 

plots

Second level 

QC:

(focused on 

offsets instead 

of outliers)

- Crossover 

analyses

- Offset or 

factor 

adjustment

Steps for Primary and Secondary Quality Control of Discrete Cruise Data Sets



Step One was to ensure all of the cruise data files were ingested into NCEI’s archives and documented 

with a rich metadata record (Jiang et al., 2015b). Maintaining a cruise data table allowing future users of 

the data product to access the original data files is an important component of any synthesis effort. For 

this study, a table with key metadata is available through this link: 

https://www.ncei.noaa.gov/access/ocean-acidification-data-stewardship-oads/synthesis/NAcruises.html. 

The following fields are listed in the table: A sequential number of the individual cruise data set (NO), 

expedition code (EXPOCODE), flags indicating the quality of the cruise (Cruise_flag, see Table 3), cruise 

identifier (Cruise_ID), Start_date, End_date, measured parameters, and links to NCEI’s archive) .   







Step Two was to load the measurement values from the original cruise data files into MATLAB and conduct necessary calculations (Figure 2). All missing values were 

replaced with “-999” during this process. Variables without a QC flag from the original cruise data file were assigned an initial flag of 2 (good values, Table 4). Variables that 

were clearly out of range (e.g., a DIC value of < 0) were automatically assigned with a QC flag of “4” (bad values). The QC flags for all “-999” values or missing values 

were replaced with “9” (missing values). 

Some surface samples from a few coastal cruises were collected from flow-through systems onboard research vessels, instead of Niskin bottles on sampling rosettes. In such 

cases, the temperature and salinity values were stored under the CTDTEMP and CTDSAL columns, respectively, although they were not measured from sensors mounted on 

a CTD rosette. Similarly, their sampling depth values were extracted from the metadata as the depth of the water inlet and stored under CTDPRES (Table 1). When water 

inlet depth information was not available, its sampling pressure was set to be 5 dbar. There is a column named “Observation_type” in the CODAP data product file to indicate 

whether a sample is from a “Flow-through” system or a “Niskin” bottle. 

We calculated or assigned the below parameters:

(a) Sample_ID if not already included (Equation 1)

(b) depth from pressure and vice versa; 

(c) recommended_Salinity_PSS78 (Table 1); 

(d) conservative temperature, absolute salinity, sigma-theta;

(e) recommended_Oxygen

(f) apparent oxygen utilization (AOU); 

(g) recommended_Nitrate_and_Nitrite;

(h) calculated pH, carbonate ion, and fCO2 at in-situ conditions using CO2SYS from DIC and TALK, along with temperature, salinity, pressure, and nutrients; and

(i) in-situ pH, carbonate ion, and fCO2 from their respective values at their measurement conditions.






