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 Automated TESTS based on ARGO

- Impossible date
- Impossible location
- Position on land
- Impossible speed
- Global/regional range

1. Global Ocean Observing System
  

Quality control procedure is established for Argo profilers

For gliders more work is needed:

- International standards?
- Quality control tests and flags?

- Variables to apply QC?
- Real time / Recovery Time / Delayed mode?

- Instrument sensor range
- Spike 
- Gradient
- Stuck value 
- Frozen profile
- Deepest pressure

IODE Flags

Code Meaning

0 No QC was performed

1 Good data

2 Probably good data

3 Probably bad data

4 Bad data

8 Interpolated data

9 Missing data



1. Global Ocean Observing System
  

Quality control procedure is established for Argo profilers

For gliders more work is needed:
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- Quality control tests and flags?
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Physical variables

Temperature
Salinity

Conductivity
….

Biogeochemical variables

O2 conc/sat
Chl a - fluorescence

Turbidity
….
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2. SOCIB QC Glider Toolbox v.1.4

Global range Regional range
SOCIB 

regional 
range

Instrument range Spike test

Temperature 
[º C]

-2.5 to 40
DATAMEQ, 

2010
10 to 40

ARGO/DATAMEQ - 
Mediterranean Sea

10 to 30 -5 to 42
Slocum Glider Payload 

CTD
6 for pressures < 500db

2 for pressures >= 500db

Salinity 
[PSU]

2 to 41
DATAMEQ, 

2010
2 to 40

ARGO/DATAMEQ - 
Mediterranean Sea

35 to 40 - -
0.9 for pressures < 500db

0.3 for pressures >= 500 db

Conductivity 
[S/m]

0 to 8.5
ARGO User 

manual. V3.2 
(2015)

- - 4 to 6.5 0 to 9
Slocum Glider Payload 

CTD
-

Density 
[kg/m3]

- - - - 990 - 1035 - - -

Turbidity 
[NTU]

0 to 50
GROOM / 
ARGO qc 

V2.8, 2013
- - 0 to 10 0 to 25 Wetlabs -

Chla-Flu 
[mg/m3]

0 to 50

Argo QC 
Manual For 

Biogeochemic
al Data

- - 0 to 5 0 to 50 Wetlabs -

Oxygen 
conc [umol/l]

- - - - 140 to 350 0 to 500
Aanderaa oxygen 

optode
-

Oxygen sat 
[%]

- - - - 50 to 120 0 to 120
Aanderaa oxygen 

optode

Real Time and Delayed Time 
(recovery)



2. SOCIB QC Glider Toolbox v.1.4
● Problems in the sensors

Negative 
values!!

offset



● Spikes and electronic noise

Blue circle: removed by 
an automatic range test 

Green circle: manual 
removal

2. SOCIB QC Glider Toolbox v.1.4



● Biological fouling

  
Difficult to identify and 
correct or discard 
automatically

  

Data can be recovered 
with the application of 
salinity offsets

2. SOCIB QC Glider Toolbox v.1.4



  
OBJECTIVE: DM correction for 
conductivity to improve quality 
of measurements 

3. SOCIB Delayed mode: Scientific correction

  
For Argo profilers (Owens and Wong, 2009)

For Gliders still has to be standardized:

  

- calibration recorded in the metadata files

- creation of the corresponding corrected variables

- declaration of their associated residual error

correcting long-term 
sensor drifts etc.



  
  

For gliders, an inter-calibration methodology has been developed by 
SOCIB:
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3. SOCIB Delayed mode: Scientific correction

- Distribution
- Instrument type info
- correction coefficient
- error estimate
- standard deviation
- summary of the correction 

reference dataset
- correction procedure



    
Calibrating optical fluorometer and backscatter instruments in-field is 
notoriously difficult. 

Generally these measurements are heavily community composition 
dependent. 

  
  

3. SOCIB Delayed mode: Scientific correction

Recently at SOCIB, we 
have developed the 
GARICAST 

(Glider Against Rosette 
Intercomparison CAST 
experiments)



CTD and a glider directly compared 
in parallel with the CTD instruments 
and bottle samples

HPLC/Fluorometry are then used 
to intercalibrate both the CTD frame 
and glider instruments directly

3. SOCIB Delayed mode: Scientific correction



4. Glider community 

Sea Glider toolbox University of East Anglia

- Real and delayed time
- Flags improbable engineering values based on 

calibration files
- Remove outliers and visibly wrong data manually
- Diagnostic plots (T/S diagrams)
- Finer Quality Control
- Not published yet:

- automated QC filtering methods and modified 
Z-scores

- automated correction of chlorophyll 
- oxygen calibration and drift estimation scripts

Used by:

UEA, UIB, CalTech, 
Bergen, VIMS, Shanghai, 
UK National Oceanography 
Centre, British Antarctic 
Survey, U. Southern 
Mississippi, Gotenborg, 
Cape Town



4. Glider community 

Seaglider Basestation v2.09

- Spikes

- Remove wrong data manually after intercomparison

- T/S diagram to detect offset/drift 

Used by:

SAMS



5. Summary 

Fill in this table for your 
own organization

Let’s collaborate



Data Center Facility 

Glider Facility
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Thanks for your time!!

Questions??

Comments??


