Christine Coatanoan, Thierry Carval

& Coriolis Team
Christine.Coatanoan@ifremer.fr




oetwee

B

“ s A
o ARGO PROFILING FLDATS 1 - =
A 4 |
Mainly real-time tomperature |

and salinity profiles from surtace
SURFACE DRIFTERS down to 2000 m every 10 days
While drifting at the surface

- they Maasure sa surface
temperature, 503 surface
salinity, air pressure and
surtace currents,

SEA MAMMALS

provise real time temperature
and salinity in patar areas

d deploys

by satellite transmission,
process and dstribute tham
10 utars
—
=
=
=
-
=
=
=
=
=
= GLIDERS
=
= whde glising from surtace te about
1000m thay provide real-time
physical & logeechamical

data aleng their transit




AN Coriolis database & Quality Control
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ol in Coriolis data

O afic LESLS (based on the ARGO project)
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. Gross salinity or temperature sensor drift

A Visual control: for some data types

Global controls: residuals from objective analysis detect anomalies (& visual control) 5




PO, Ifremer)

S system set up by the IN SITU TAC Global component

operated by CORIOLIS data center. It produces temperature and salinity

gridded fields. The system is based on an statistical estimation method

(objective analysis). This system allows presenting a synthesis and a

== validation of the dataset, providing a support for localized experience

" (cruises), providing a validation source for operational models, observing

_ seasonal cycle and inter-annual variability. It is the In Situ Objective analysis
t/ . operational nominal product for the Global Ocean. The dataset contains data

@59 from different types of instruments: mainly Argo floats, XBT, CTD and XCTD,

W 4 and Mooring. The data are stored in 7 files types: PF, XB, CT, OC, MO, BA, TE.

This system is operated by the IN SITU TAC on different time scales :
REAL-TIME OBJECTIVE ANALYSIS

NEAR-REAL TIME OBJECTIVE ANALYSIS

DELAYED MODE OBJECTIVE ANALYSIS
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OA Output = gridded field & for each profile using for analysis : calculated
% residuals from analysis of the day (ISAS method - F. Gaillard (LPO-Ifremer)).

&l At the data center:

d 1/ additional calculation to define a new residual at each level, using 3
 variables calculated by OA : residuals, errors coming from not resolute

- scales and errors on the parameter interpolation .

| 2/ calculation of the mean for the new residuals for 6 layers of depth (O-

© 100m, 100-300m, ....).

- 3/ comparison of the 6 mean values and values calculated for each profile
| at each level with customizable thresholds.

If one of those residuals is higher than defined “red” threshold
(4 for residuals means on 6 depth layers and 8 for residuals at each level),

Coriolis




When QC is che our database, information sent to the DAC

.7, 2014 : QCTEST IN (1,2,3,4,5,6) — OA version < 6.2

End of 2014 — April 2015 : QCTEST IN (1,2,3,4)

Since May 2015 : QCTEST IN (1,2,3,4,5)

;. Alert definition

[ 1. standardization (test to the standard deviation failed)
| [ 2: analysis failed - inexistent

[ 3: red analysis (residuals / threshold)

[ 4. undefined analysis

[ 5: spike/offset climatology

[J 6: white analysis - no visual control, for the delayed mode study



Code plateforme BGI0177E
Nom de la plateforme |PROVOR-I Profiling Float - NAQS

Mom du Pl Herve CLAUJSTRE

Numéro de cycle 2

Station ID 35439210

Date 15/03/2014 14:06:00

Puosition lat: 43,13055 ; lon : 7,46835

Bathymétria

Processing status 4

Format code PF

Direction D

Code inst. (Station)  |3599 - LOV, Laboratoire Océanographig...
Code inst. (Pif) 3599 - LOV, Laboratoire Océanographig...
Digitization code & - Digitized at profile inflexion points.
Prob inst. code 839 - PROVORI, SBE conductivity sen. ..
Recinst code 99 - Unknown recording system

DENS (—)/PRES (decibar)

ITEMP (degree_Celsius)/PRES (decibar)

PSAL (psu)/PRES {(decibar)

DENS (--)/PRES (decibar)

DOWHNWELLING_PAR (micromol m-2 s-1)/PRES {decibar)
CPHL_ADJUSTED {milligram/m3)/PRES (decibar)

CPHL (milligram/m3)/PRES (decibar)
DOVWHN_IRRADIANCE412 (W m-2 nm-1)/PRES (decibar)

-

DOWI‘J_IRRADIANCE?EO (W m-2 nm-1)/PRES (decibar)

Plateforme type 45 - BUOYIMOORING: SUBSURFACE, V...
Data state 2B -temps réel
Données Sampling scheme Primary sampling: averaged [2sec sam... I
. - - = - = ; — 5 -
Al T T TR 1 g iwoutoTolb | seoeconrsiz By ° 3 @ ‘ o @ Fichier chargé MRE901776_002D.nc - 03/08/2016 21:50
. f B 8 3 i 4 9 = A =
Accue Wode Table | Historiue Dernigre MaJ 03/08/2016 21:51:10
o 00m a [ ] Station — -
Accueil Graphs et carte Infos visualisg Mode dela souris Annuler / Rejouer Table | Historique Derniere history date |[20/07/2016 15:40:05
|4 13 | 12013 | valider '3 i \TEMP (degree_Celsius)/PRES (decibar) hd ¥ IPSAL (psu)iPRES (decibar) - I IDENS (—)/PRES (decibar) -
T 0 3 T R &3 7 I el w5 =50 £ £ o 7o 2 £
6901776 - PROVORI Profiling Float | v 1 b ” " " " ) 9 ; i i ! i ] 4 ; i i ! i ;
ode plateforme 6901776
Nom de Ia piatetarme [PROVOR Prafiing Fioat-NAGS .
S om cu PI Herve CLAUSTRE
Rl Numéro de cycle 2
| Station 1D 35439210 50
Date 115032014 14:06:00 -
W Position lat : 4313055 ; lon : 746835 -
[Bathymétrie 10
Processing status 4
Format code PF
Direction D
Code inst (Station) 3599 - LOV, Laboratoire Océanographiq e
[Code inst. (P1f)y 3599 - LOV, Laboratoire Océanographig.
Ml Digitization code 8 - Digitized at profile inflexion points.
Prob inst code 839 - PROVOR,|I, SBE conductivity sen. 200
Rec inst. code 199 - Unknown recording system
Plateforme type 45 - BUOY/MOORING: SUBSURFACE, V
Data state 2B - temps réel 260
[Sampling scheme Primary sampling: averaged [2sec sam.
Fichier chargé IMR6901776_0020.nc - 03/08/2016 21:50
mnigre MaJ 03/08/2016 21:51:10 300
rmiére history date [20/07/2016 15:40:05
a0
i
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z lat: 42,80326 ;lon xomzarm,gnca‘ E
s
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1000 _
1080

|| | PRES:14.4, TEMP:13,537, PSAL:38,16, DENS:28,731
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A total of 5492 OCL csv files (* XBT*.csv,
*.CTD*.csv)

A total of 2 081 876 temperature profiles
analysed
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perature profiles analysis
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459 419
22 355

1standardization
3red alert
Aundefined

5spike or climatology 4 746
) TEMP 6white 534 389
§ TEMP no alert 1470 892
1
5 temperature alerts _ _ temperature alerts to check
1 standacri':at'cn redalert _undefined spike or ;a;ﬂatccg-_.f standardization
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OCIEISAS 6.2 standardization alerts
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histogram of red alerts
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OCINISAS 6:2 undefined alerts (dark grey)
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. OCL anomalies year 2001

" coriglis-scoop3 - BOD': CORIOLIS_TEST (sauveqarde en base : true)
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Accueil Graphs et carte Infos visualisées Mode de [a souris Annuler / Rejouer Tahle
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|4 G604/ 11089 | Valider Bl | B2 TEMP (degree_CelsiusyDEPH {meter) | ¥

20

EXOC1094 - TMM NUEVO LEON (Call Sign 3FPA9) |+

Code plateforme EX0C1094

Norn de 1 plateforre |ThM MUEYO LEON (Call Sign 3FPAS)
Numéro de cycle 4

Station ID 45652141

Date 29/0872001 20:03:00

Fosition lat: 34,51000 ; lon :-31,37500
Bathyrnétrie -0

Frocessing status |66

Format code 0c

Direttion D

Code inst. (Station) |314F - US DOC NOAA NODC
Digitization code 0- Unknown method,

Prob inst code 998 - Unknawn

Rec inst. code 99 - Unknown recording system
Data state 2B- ternps réel

Octest (COOK) OCF§ CODM TEWP 3 (5.3)

Qctest (COOA QCP§ CODMPEAL (B.2)

Fichier chargé ocldh1 460728601 B98XETI8.0ov - 170...
Dermiére MaJ 1710872016 18:35:55

Deriére history date |22/08/2016 13:24:36

lat: 34,51000;lon : -31,37500 ; bathy : 0.0
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1000 km d
| | DEPH:A.0, TEMP:25,67
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. ks coticlis-sconpd - BDD': CORIOLLS TEST (sauveqarde en base : trug)
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Accueil Graphs et carte Infos visualisées Mode de Ia souris Annuler / Rejouer Tahle
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EXOC1083 - ACTION (CaliSigh DLHV container

Code plateforme

Nom de |a plateforme [ACTION {CallSign DLHY container

Nurnéro de cycle
Btation ID

Date

Position
Bathyrétrie
Processing status
Format cade
Direction

Code inst. (Station)
Digitization code
Proinst. code
Rec inst, cote
Data state

Qctest (COOA
Qetest (COOA)
Fichier chargé
Dermigre MaJ

Dernigre histary date (2200812016 13:23:09

450] 11089 | Valider a2

[TEMP {degree_CelsiusyDEPH {meter) | ¥

EXOC1083

43864155

020372001 21.01:48

lat: 4,01670; lon : 62,46670

-0

66

0c

D

314F - US DOC NOAA NODG:
0- Unknown method

998 - Unknawn

99 - Uniknown recording system
2B - tamps réel

QCF§ CODMTEMP 3 (6.2)
QCPY CODMTEMP (8.2)
ocldh1 4566675658414 {BT36.c5v - 147
150872016 01.63:25

It : 4,01670; Jon : 62,46670 ; bathy : -0.0
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1000 km {

102040 40 50 60 70 g0 gy | DEPHAAL, TEMP989




1omalies : OCL anomal
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"™ coriolis-scoop3 - BDD : CORIOLIS.TEST (sauvegarde en base : true)

o
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Données
Al
E g

Accueil

Accueil Graphs et carte

WOAM3 1 | ¥

@ |eudedonnées |~

Infos visualisées

Mode
00m

Maotle de la souris

Annuler / Rejouer

Table

Table

les year 2001

\?HF\@
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33| /1089 | Valider b || B

EX0C1073 - TAUSALA SAMOA (V2KS)

Code plateforme

EXOC1073

Nom de |a plateforme TAUSALA SAMOA (V2K S)

Huméro de cycle
Station ID

Date

Position
Bathymétrie
Processing status
Fartnat code
Direcfion

Code inst. (Station)
Digtization ode
Prohinst. code
Rec inst. code
Data state

Qrtest (GO0A)
QclestT00A)
Fichier chargé
Derniére MaJ

12

43860870

04/01/2001 21:58.12

lat: 33,76170 ; lon :-118,25000
-0

L]

0c

D

314F - U5 DOC NOAANODC
0- Unknown method

939 - Unknawin

99 - Unknown recording system
38 - temps réal

QCF§ CODMTENP 3 (B.2)
QCPY CODMPSAL (B.2)
ocldh1 4566675658414 XBT36.05% - 15/
16082016 01:45.10

Dernigre histary date |22/08/2016 13:2255

[TEMP {degree_Celsius)DEPH (meter) | ¥

lat]: 33,7617D ; (on  -418,25000; bathy: 0.0

#0890- 60-70-60-50-40-30-20-10 0102030 40 50 60 70 60 90%1’

1000 km

1

DEPH:1.0, TEMP:16,275




Jjomalies : OCL anomalies year 2001
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W% Corils-scoop3 - BDD : CORIOLIS TEST (sauvegarde en base : true) =
-
Données
/N I @ | woamit|v| [we] @ 8 8
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Accueil Mode Tahle

=] mom 3 §

Accueil Graphs et carte Infos visualisées Mode de la souris Annuler | Rejouer Table

a4 323 11080 | Valider B |l TEMP {degree_Celsius)DEPH (meter) | v

85

EX0C1069 - TMM VERACRUZ (¥2PC4)

Code plateforme EXOC1069

Nom de la plateforme TMM VERAGRUZ (V2PC4)
Numéra de cycle 1

Station ID 43864317

Date 22022001 18:4012

FPosition lat: 35,83170; lon :-6,97830
Eathym étrie -0

Processing status BB

Format code oc

Direction D

Codeinst. (Stafion)  [314F-USDOC NOAANODC
Digitizafion cade |0 - Unknown method

Probinst code 998 - Unknown

Recinst. code 99 - Unknowin recording system
Data state 2B - temps réel

Gctest (CO0A) GICFS CODMTEMP 3 (6.2)
Fichier chargé ocldb1 4568675658414 XBTI8 csv- 151,
Demiére W) 18/08/2016 01:51:49

Derniére history date [2208/2016 13,22:48

lat: 35,83170  lon :-6,97830 ; athy§ 0.0

1000 knm K
DEPH:1.0, TEMP:25,61

1890-B0+-70-60-50-40-30-20-10 010203040 50 A0 70 80 90'\*&&‘




Feedback from OA

Possibility to send files with correction done on profiles as
provided for the Argo dataset

=
/>

Correction Message

1

DAC_CODE,PL:ATFORM_CODE,CV_NUMBER,DATE_UPDATE,DI RECTION,WEB_URL,PARAMETER,START_IMME
RSION,STOP_IMMERSION,OLD_QC,NEW_QC

CS,5900033,365,05/10/2012 00:00:00,A,http://www.ifremer.fr/WC2argoFloats/station?&station1d=27528948
,PSAL,10.5,169

aaaaaa

ol 1T EINIET
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JSing objective analysis for QC
An‘delayed.mode : CORA

Coriolis Database CORA netcdf files

A T
Data Sources - -

Metéo-France
. PMEL
- Voluntary Observing Ships
High resolution CTDs from
World Ocean Database

. Gliders
. Research vessels
. Argo Data from Coriolis

Automatic Quality Checks

Check for duplicates
Check for duplicates

Specific Argo Tests
XBT depth correction

Visual Check
Simple and Climatological Tests

Statistical Test (Objective analysis)
Wisual check of suspicious profiles
Wisual check of suspicious profiles
Yisual check of suspicious profiles

Feedbacks from model background test
Visual check of suspicious profiles

Real and Mear-Real Time processing y 73 Delayed Time processing

Duplicate removal —e- 2T flag modifications Parameter adjustments




CO  4.2 — COriolis dataset for ReAnalysis

|

= 3

| Temperature and Salinity dataset Toss 3 —

1950-2014 Global ocean

Delayed mode validated profiles

Numerous instrument types:

XBT o7 § it gt
MBT/Botles et b ST T e
CTD
Moorings
Profilers . P e ST . 3 o
undulating CTD + Sea Mammals MOBREA TR kA AR PRSI e ke MARAT I
Drifrens 0 R AR § ot e S L AT RS
TSG
Others

\ And also 2500000 profiles from
§ SHOM

140°W 100°W 100°E

From Tanguy Szekely (Coriolis R&D)




Instrument types: [}

dataset description

3 £

le7

— XBT
14
MBT/Botles
CTD
12 Moorings
L0 — Profilers
) undulating CTD + Sea Mammals
§08 — Drifters
5 TSG
&
- Others
0.6
0.4F
0.2
\‘%.i. 2000
7 Y
) 150000
8
5 100000
&
50000 -
\M‘M
.~
50 1960 1970 1980 1990 2000

Time (year)

B\

Uates from CORA 4.1 : Over 4 million new delayed time validated profiles.

’ _;ﬁx.--"remer
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CORA4.2 dataset description
S~ N

b

. 2
N

B¢ Ocean basin sampling rates

g

North Atlantic
South Atlantic
Indian Ocean
North Pacific
South Pacific
Antarctic Ocean
Global Ocean

Coverage (%)

1970 1980
Time (year)

St T"Tfremer



Table 1. Accuracies of the different data types included in CORA3. The type of netcdf files where each data type can be found is also listed
(in italic for the most frequent occurrences). Note that data received from the GTS are not full resolution: data are truncated two places after
the decimal point for the TESAC (TE) type and one place after the decimal point for the BATHY (BA) type.

Temperature Salinity Pressure or
“Probe types” (and the associated codes)  Type of files accuracy accuracy depth accuracy

XBT (10) XB, BA, TE 0.03-0.01°C? 2 %3
CTD (20) OC, TE, BA, CT 0.001°C —0.005°C? 0.02-0.0032 0.015-0.08 %*
XCTD (30) BA, TE, OC, XB,CT 0.02°C? 0.05-0.08> 2 %3
Argo Floats (40) PF, TE 001 °¢C° 0.01¢ 2.4db°
TAO/TRITON, PIRATA, RAMA (51) TE, MO, BA Standard ATLAS: 0003-0.03 °C (SST) 0.024 | dbd
0.003-0.09 °C (subsurface)
Next Gen. ATLAS 0.003-0.02 °Cd
Gliders (60) CT, TE 0.001°C —0.005°C? 0.02-0.0032
Sea mammals (70) TE CT 0.01°C* 0.02¢
Drifting buoys (80) TE, BA 0.002-0.01°C? 0.003-0.012
Coastal (52) and other moorings (50) TE, BA Nominal 1 °C (Achieved 0.08 °C)f 0.001 uScem™ I

a4 World Ocean Database, 2009, Boyer et al. (2009); ® Johnson (1995); ¢ nominal accuracy, Boehme and Send (2005);
d see http://www.pmel.noaa.gov/tao/proj-over/sensors.shtml and references therein; © Boehme et al. (2009); ¢ for NDBC buoys, Conlee and Moersdorf (2005).

d Cabanes, C., A. Grouazel, K. von Schuckmann, M. Hamon, V. Turpin, C. Coatanoan, F. Paris, S. Guinehut, C. Boone, N. Ferry, C. de Boyer
Montegut, T. Carval, G. Reverdin, S. Pouliquen, and P. Y. Le Traon, 2013: The CORA dataset: validation and diagnostics of in-situ ocean temperature
and salinity measurements. Ocean Science, 9, 1-18, http.//www.ocean-sci.net/9/1/2013/0s-9-1-2013.htm/, doi:10.5194/0s-9-1-2013




CLS altimetry test
- Focus on Costal profiles

- Altimetry based bias detection

- 11000 profiles flagged after a
visual check

Test

Test on land
Vertical inversion

Non monotonous
PRES

T/S=0 at P=0

Regional
boundaries

Constant T/S

Climatology
comparison

Spikes detection
Bias detection
Total

Corrected
profiles

33
161
969

58




PSAL profile, January 2014, South
gxtlantiq

Reference field of the minimum and maximum
observed temperature in 120km wide
hexagonal cells

Based on ARGO, CTD and sea mammals
profiles.

Very efficient to find biased profiles

Lower wrong detection rate

Accurate in the deep ocean

Jérome Gourrion et al, poster session 0D14C-2440:

Improved Statistical Method for Hydrographic Climatic Record Quality Control




~ Minmax test description

<o ﬁ" ’
S ~ \
-2 4 ' \v‘_

Ve e

s

Impact of nearly-Gaussian assumption :a skewed salinity distribution

typical of fresh water input or advection area

— True salinity
— Gaussian model - same
M rasealarm (FA) probability

nearly-Gaussian case
N = 3 does a good job

Smean + 3'Ss!d
max ~ “min

S + 58

mean std

10"

Skewed distribution
N=3:FA/
N=5:FA Yy but

FA and ID optimization
are contradictory !

ar

Main assumptions on data
distribution currently implemented

Unimodal

Symmetric

Number of samples per grid cell.
o Top: the 0-10 db layer. Bottom: 500-510 db layer.
el fremer 31

TR

Homogeneously non-gaussian



Upper panels: minimum salinity value. Bottom: maximum salinity value.
Left (right) column corresponds to the 0-10 db (500-510 db) layer.

T tramar



