direction de la technologie marine et des systemes d'information
département informatique et données marines

Christine Coatanoan
Loic Petit De La Villéon

March 2005 — COR-DO/DTI-RAP/04-047

Coriolis data centre
Coriolis-données

In-situ data quality control
Contrdle qualité des données in-situ



Coriolis data center

In-situ data quality control procedures
Controle qualité des données in-situ

© IFREMER-CORIOLIS

Tous droits réservés. Laloi du 11 mars 1957 interdit les copies ou reproductions destinées a
une utilisation collective. Toute représentation ou reproduction intégrale ou partielle faite par
guelque procédé que ce soit (machine éectronique, mécanique, a photocopier, a enregistrer ou
tout autre) sans le consentement de |'auteur ou de ses ayants cause, est illicite et constitue une
contrefagon sanctionnée par les articles 425 et suivants du Code Pénal.

© IFREMER-CORIOLIS

All rights reserved. No part of this work covered by the copyrights herein may be reproduced
or copied in any form or by any means — electronic, graphic or mechanical, including
photocopying, recording, taping or information and retrieval systems- without written
permission.

corin I iB COR-DO/DTI-RAP/04-047 25/03/2005

DCEARCCAAPHIE OPERETIIRNELLE



Coriolis-données

Titre/ Title :

In-situ data quality control procedures
Controle qualité des données in-situ

Titre traduit :

Reference : COR-DO/DTI-RAP/04-047

nombre de pages
15

Date : 25/03/2005 bibliographie
(Oui / Non)
Version : 1.3 illustration(s)
(Oui / Non)
langue du rapport
Diffusion : libre X restreinte [ interdite [
Nom Date Signature Diffusion
Attribution Nb
ex.
Préparé par:
Christine Coatanoan 15/05/2004
Loic Petit De La Villéon
Vérifié par :
Thierry Carval 04/06/2004
corin | iB COR-DO/DTI-RAP/04-047 25/03/2005

DCEARCCAAPHIE OPERETIIRNELLE




Résumé :
Ce document décrit I’ ensembl e des tests de contréle qualité appliqués aux données
gérées par le centre de données Coriolis

Abstract :
This document describes the quality control tests applied on the in situ data processed
at the Coriolis Data Centre
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1. Coriolis data centre quality control procedures

The role of Coriolis data centre is to collect, control and distribute in-situ data for operational
oceanography. The data controlled are mainly :

Temperature and salinity profiles from XBT, CTD, Argo floats, buoys and moorings,
Sea surface temperature and salinity from thermosalinographs, Argo floats and buoys.

1.1. Quality control flag scale

Quiality control flags are applied by Coriolis data centre. Final users should read and use
carefully those flags be sure that only good quality data are used (ie only flag 1 data should be
assimilated in models).

Code  Meaning

0 No QC was performed
Good data

Probably good data
Bad data that are
potentially correctable
Bad data

Value changed

Not used

Not used

Interpolated value
Missing value

WIN| -

[(o} [eod IN]l N2} [&2 ] BN

The quality flags are applied following procedures described in this document.

1.2. Guidance to users
Data with QC flag=0 should not be used without a quality control made by the user

Data with QC flag * 1 on either position or date should not be used without additional
control from the user

If Data and position QC flag=1
o only measurements r with QC flag=1 can be used safely.
o If QC Flag=4 measurements should be rejected

o If QC flag =2 the data may be good for some applications but the user should
verify

o If QC Flag=3 the data are not usable but the data center has some hope to be
able to correct them in delay mode .

c 0 rin I iB COR-DO/DTI-RAP/04-047 25/03/2005

DCE AR OGRS PHIE OPERETIORNELLE



2. Argo floats quality control

Coriolis data center is a data assembly center (DAC) for French and Europeans Argo floats. The
detailed description of Argo data management and QC procedures described in Argo user's

manual is available at : http://www.coriolis.eu.org/coriolis/cdc/argo/argo-dm-user-manual.pdf .

The following steps are performed to process Coriolis Argo floats data :

- Decoding
- Automatic
- Automatic
- Visual QC

QC (2.1)
GTS distribution (2.2)
(2.3)

- Objective analysis, residual analysis (2.6)
- Distribution to the Argo community (GDAC) (2.4)
- Distribution to modelers (2.5 & 2.7)

2.1. Argo real-time

QC

The Argo project defined a series of automated tests that are applied in real-time :

- testl:
- test2:
- test3:
- test 4.
- testh:
- test6:
- test7:
- test8:
- testO:

- test 10:
- test 11:
- test12:
- test 13:
- test 14:
- test 15:
- test 16:

Platform Identification

Impossible Date Test

Impossible Location Test

Position on Land Test

Impossible Speed Test

Global Range Test

Regional Global Parameter Test for Red Sea and Mediterranean Sea
Pressure Increasing Test

Spike Test

Top and Bottom Spike Test

Gradient Test

Digit Rollover Test

Stuck Value Test

Density Inversion

Grey List

Gross salinity or temperature sensor drift

Argo real-time gc procedures are available at : http://www.coriolis.eu.org/coriolis/cdc/argo/argo-

real-time-gc.pdf

2.2. Automated GTS distribution

Every 2 hours, the measurements with QC Flag=1 are inserted on the GTS.

2.3. Visual QC

A visual quality control is performed by an operator on all profiles with bad or probably bad data.

The main functions performed Coriolis Visual Quality Control (CVQC) are :
a Display the profiles of a station

a Chan

Coriolis
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a Compare current profile to neighbouring profiles
a Display ancillary information of a station, meta-data
a Apply automatic quality control on a station (for no-controlled data)

CVQC provides additional information :

a Control of the platform speed
a Control of the density profile
o Display of T/S diagrams

The Coriolis Visual Quality Control manual is available at :
http://www.coriolis.eu.org/coriolis/cdc/documents/cordo-dsf-02-122. pdf
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CVQC : visual quality control for an Argo float (temperature and salinity vertical profile)
The profile is compared with the climatology and associated standard deviation.
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CVQC : visual quality control for an Argo float with a salinity sensor error (profile rejected on test 16 :
Jump Test)

2.4, Daily distribution : GDAC and models

An automated distribution of data to Argo Global Data Center (GDAC) is performed on a daily
basis. All measurements qualified by flags are available together with metadata, surface and
drift measurements and history comments.

All these data are available from Coriolis ftp site :
http://ftp.ifremer.fr/ifremer/argo/

2.5. Objective analysis

An objective analysis is performed on Atlantic ocean with all data available including Argo floats,
XBT, CTD, drifters and fixed point stations. The data analysis system is based on optimal
estimation methods (Bretherton et al.,, 1975). The residuals computed by the analysis are
screened to detect gross errors and set the quality flag associated to the data. This methods
combines the advantage of a collocation method since it takes into account all neighbouring
sensors, and the comparison with a climatology (introduced as a priori statistics).

Each day (except week-end), a daily procedure of the bad QC alert is applied by an operator. In
addition, the alert procedure is also applied before weekly distribution(10 profiles among 1200

are screened each day).
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The operational version is planned to operate daily over the world ocean and include more data
types such as surface data from thermosalinometers and SVP drifters.

2.6. Weekly distribution : models and GDAC

A distribution of in-situ data for Mercator model is performed once a week. All measurements
qualified by flags are available together with metadata, surface and drift measurements and
history comments. These data are available for other operational centers at
ftp://ftp.ifremer.fr/ifremer/coriolis/mercator/ .

The distributed data passed all the previously described quality control procedures (automated
qgc, visual gc, objective analyses).

The Argo data with flags updated by the objective analysis are re-distributed to GDAC once a
week.
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3. XBT, CTD quality control

Coriolis receive in real-time temperature and salinity vertical profiles from XBT, XCTD and CTD
launched from various ships (research vessels, commercial vessels).

The same steps of quality controls are applied on these data and Argo data. However, the grey
list automatic test is not applied on moorings or buoys. Only T and S parameters are qualified
by Coriolis.

XBT and CTD data flow
Decoding
Automatic QC
Automatic GTS distribution
Visual QC
Objective analysis, residual analysis

Distribution to modelers
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4. Glider quality control

Glider data received by Coriolis are processed as vertical profiles.

The quality controls is identical to XBT and CTD QC.

Glider data flow
Decoding
Automatic QC
Automatic GTS distribution
Visual QC
Objective analysis, residual analysis

Distribution to modelers
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5. Times series quality control

Coriolis receives data from moorings or buoys (OceanSites, TAO/Triton/Pirata, DBCP).

When time series data are controlled by the project provider (ex : Animate, M3A), no additional
guality control is performed by Coriolis.

When time series data are collected without QC, Coriolis applies automatic and visual quality
control.

Coriolis automatic quality controls from time-series :
test 1: Platform Identification
test 2: Impossible Date Test
test 3: Impossible Location Test
test 4: Position on Land Test
test 5: Impossible Speed Test
test 6: Global Range Test
test 7: Regional Global Parameter Test for Red Sea and Mediterranean Sea
test 8: Spike Test
test 10: Climatology
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Coriolis visual quality control :
Time series and trajectory data are visually controlled by an operator with CVTSG software.

Detailled description of CVTSG software are available at :
http://www.coriolis.eu.org/coriolis/cdc/documents/coriolis cvtsg quality control.pdf
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CVTSG software for time series visual QC

Time series data flow
Decoding
Automatic QC
Automatic GTS distribution
Visual QC
Objective analysis, residual analysis
Distribution to modelers
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6. Thermosalinograph quality control

Coriolis receives in real-time sea surface salinity and temperature measurements from
thermosalinograph (TSG) operated from research or commercial vessels. The quality control of
TSG data is follows the policy of the GOSUD project of IOC (Global Ocean Surface Underway
Data).

TSG data flow
Data collect
Automatic QC (5.1)
Automatic GTS distribution (5.2)
Visual QC (5.3)

The Gosud data management user's manual is available at :
http://www.ifremer.fr/sismer/program/gosud/doc/gosud-dm-user-manual.doc

The Gosud real-time QC manual is available at :
http://mww.ifremer.fr/sismer/program/gosud/doc/gosud-real-time-gc.doc

6.1. Gosud real-time QC

The Gosud project defined a series of automated tests that are applied in real-time on dailay
datasets transmitted at shore by the vessels:

test 1: Platform Identification

test 2: Impossible Date Test

test 3: Impossible Location Test

test 4: Position on Land Test

test 5: Impossible Speed Test

test 6: Global Range Test

test 7: Regional Global Parameter Test for Red Sea and Mediterranean Sea
test 8: Spike Test

test 9: Gradient Test

test 10: Climatology

test 11 : Instrument comparison

6.2. GTS distribution

Immediately after real-time QC, TSG data with QC Flag=1 are automatically distributed on GTS
(World Meteorological Organization network).

6.3. Visual QC

At least once a week, an operator performs a visual quality control. Coriolis Visual TSG
(CVTSG) main features are :
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Display the observations performed along the track of the ship
Change locations and observations quality flags
Display ancillary information of a track and meta-data,

Apply automatic quality control on a track of a few days

CVTSG provides additional information :

Control of the platform speed

Control of the difference between the water intake temperature and the TSG tank
temperature

¥ CV¥TSG - Contréle Yisuel TSG CORIOLIS - 1.2 . s 28 =10l x|
— Commentaire
MTISIETD - tearval

Code de |a plateforme Date début période Date fin périade
FRIN << |[11m8r2008 au [18/05/2004 > |

—Infos 18405742004 00:00

AC suto. | Carte .. | Waleurs | Hista ... |

~ Plate-farme FHIN o |.| 2 | 3 |.|.|H| YI@ EI [v Points | Lignes

MARION DUFRESHE

71 RESEARCH SHIP % [12/05/2004 01:08:34 | [14/05/2004 01:3%.02 v [6.37433 [17.347593
2543 SHOM
{* Walue quality " Position quality {~ Date quality
35 - SEA TEMPERATURE =l
ed | s
154
14.4-
[ — M!——Wﬂh‘\h
12.4
11.4
10.4 -
9.4
3_4_ I—l—|
7.4 ”
6.4 T T T T T T
120502004 01:08:34 12052004 05:04:21 120572004 15:00:058 120502004 21:55:55 130572004 04:51:41 130572004 11:47:28 130302004 18:4315 1410372004
30- PRACTICAL SALINITY =l
1t T
‘_h—' e ‘-*- p m
i I —
17 4 | Iy —l
154
13

T T T T T T
120502004 01:08:34 12052004 080421 120572004 1500:08 120502004 21:55:55 130572004 04:51:41 1350572004 11:47:28 130302004 18:43515 140372004

L= 1 - N Coriclis ) | =~ |
CFERATIMGL G FAHD - aPHT

CVTSG : visual qc performed on TSG data from Marion Dufresne research vessel (Data not colored in
green need to be visually checked).
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