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How did Coriolis start to work on operational oceanography?
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The Coriolis data centre is operated by Sismer (Ifremer) which
acts as the french NODC
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B An Operational Oceanography system is developed in France to
monitor, understand and predict the Ocean dynamics :
B oceanic circulation models : Mercator, Mersea, MyOcean and Soap
B satellite remote sensing : Topex-Poseidon, Envisat , Cersat...
B in-situ observation of the Ocean : Coriolis
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Coriolis is dedicated to in-situ observations :

sensor and instrument developments (ie Argo floats: Provor)
deployments and monitoring of instruments (Argo,

data management (data centre)

expertise on observations (science advisory)

Coriolis contributes to the development of global, automated and
perennial observation network as defined by GOOS

The main type of in-situ observations managed by Coriolis are
temperature, salinity and oceanic currents, in real-time and delayed
mode.
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Coriolis aims to be a one-stop shopping for
ocean in-situ data:

- near real-time (assimilation)

- delayed-mode (validation)
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Considering the previous scheme, a ocean data centre dedicated to
operational oceanography should be able to provide the following
functions

Collect the data from various sources

Distribute the quality controlled datasets
B In near-real time (assimilation)
B In delayed-mode (validation)

Monitor the observing network by providing tools
Elaborate and distribute value added products



Coriolis data flow
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Main data sources
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B Argo floats
B Coriolis acts as both National DAC and GlobalDAC
B 3200 floats
B data management (data centre)
B expertise on observations (science advisory)

B Data from vessels
B Research vessels and merchant ships
® XBT,CTD
B ADCP
B TSG (SSS & SST). GOSUD project
E Moorings
B Open Ocean or Coastal moorings
B OceanSites & EuroSites
B Surface Drifters
B Mostly for national needs or projects in partnerhip

B Gliders

E Links from the GTS



Coriolis
== OriOs Data sources
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Real-time : Argo automatic controls

. Platform Identification

. Impossible Date Test

. Impossible Location Test
. Position on Land Test

. Impossible Speed Test

. Global Range Test

. Regional Range Test

. Pressure Increasing Test
. Spike Test

. Gradient Test

. Digit Rollover Test

. Stuck Value Test

. Density Inversion

. Grey List

. Gross salinity or temperature sensor dr
. Frozen profile

. Pressure not greater than deepest pres

Code Meaning | -I
0 No QC was performed i I
Good data
Probably good data I
Bad data that are
I
I
I

N =

w

potentially correctable I
Bad data I
|

Value changed
Not used
Not used

Interpolated value
Missing value L

(o] [o o] EN] R3] [4,] B

Statistical controls

Visual controls
11
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Real-time : Argo automatic controls

. Platform Identification e
. Impossible Date Test |
. Impossible Location Test
. Position on Land Test l
. Impossible Speed Test :
|
|

. Global Range Test

. Regional Range Test

. Pressure Increasing Test
. Spike Test e LEs) ) E== =] .
11. Gradient Test i T T = = T e
12. Digit Rollover Test - e ¥

13. Stuck Value Test

14. Density Inversion

15. Grey List Statistical controls
16. Gross salinity or temperature sensor dr

17. Frozen profile : p—

18. Pressure not greater than deepest pres ' = £

O©OO~NOOTA~,WNPE

i

Visual controls
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Real time QC : automatic & statistical

18-21 May 2009

International standard for
automatic QC (ARGO/GOSUD)

Global analysis of temperature
and salinity : use mapping
residuals to detect outliers

Temperature analysis (deg C) — Depth 100 m - 26-May—-2005
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nitoring the observing network

Histogram of profiles on Argo GDAC
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nitoring the observing network

Sea Surface Salinity
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Mumber of locations
Number of locations
Number of locations
Number of locations
Number of locations
Number of locations
Number af [ocations
Number of locations
Number of locations
Number of locations
Number of locations
Number of locations
Number of locations
MNumber of locations
Number of ocations
Number of locations
Number of Iocations
Mumber of locations
Number of locations
Number of locations
Mumber of locations
Number of locations

550
1361
540
5535
36227
&4
211
36315
122238
492
182
230
107
1022
s
5768
11191
28794
sa868
20230
1162
1971

MNumber of locations
humper of locations

Numper of (0catons ; |

Murnber of locations

Murnber of locations ;¢

Number of locations

Number of locations

MNumber of |ocations
MNumber of locations
Number of locations

Nurmber of locations ; ¢

Mumber of locations
Murnber of lacations
Hurnber of locations

Nurnber of locations : |

Mumber of locations

Mumber of locations :

Number of locations

Number of locations ;-

MNumber of locations
Mumber of locations

humper of locations @

Numper of locations
Murnber of locations

Mumber of locations : 48
Number of locations ; 112228
Mumber of locations : 9268
Mumber of locations : 167
Mumber of locations : 141
Number of lacations : 2980
Number of locations : 22157
Mumber of locations : 169
Mumber of locations : 124
Number of locations : 252733
Number of locations : 56717
Number of locations : 3185
Nurmber of lacations © 306
Number of locations : 686
Mumber of Iocations : 15523
Number of locations : 204
Nurmber of lacations : 3144
Number of locations : 2934
Number of locations : 548
Number of Iocations : 4011
Nurmber of lacations : 2785
Mumber of locations : 7697
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Data distribution: in near real time
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Coriolis..

OPERATIONAL OCEANOGRARHY

? Q . + Home > data service

L O Mersea global distribution : fipiftp ifremer frifremer/coriolisimersea
mercator weekly distributio Everyday, all new profiles, trajectories and time serigs controlled by Coriolis are distributed.
More on Mersea Qlobal in-situ distribution.

mersea global ftp distributic

mesnip distubulion [ hiersea assesment distribution ; ftp.ftp ifremer frifremer/coriolisimersea-assesment

opendap-dods distribution Twa files per day of observation, per ocean, per type (profile ou trajectory), per instrument {float, xt, ctd,
live access server | mooring, bathy or tesac message). Observations are at least & days old.

google earth [

global dataset release 2007

iphaliataspticicass CIOR) - O SEPRISE distrioution - fip:iftp ifremer frifremerscoriolis/seprise

On a daily basis, all data available for european seas are distributed in the commaon format described in the
User Manual. The naming convention is the same as for Mersea

O woon data distribution © fpcfftp ifremer frifremercoriolis/moon
On a daily basis, all Mediterranean data available are distributed
hore on the Mediterranean bMoon distribution

O Mercator weekly distribution ; fpc#ftp ifremer fr/ifremer/coriolis/mercator
Coriolis data-center distributes every Tuesday at 18:00pm (UT) all the vertical profiles controlled during the
week
Mare on Mercator weekly distribution.

O  Argo GDAC global distribution : ftpAttp ifremer frifremerfargo
Caoriolis 15 the Global Data Center for Argo project.
Ewveryday, all new Argo floats data are distributed.
More on Argo GOAC

O  Gosud GDAC global distribution . ftp:#ftp ifremer frifremer/gosud
Carialis is the Global Data Center Gosud project
Everytiay, all new Gosud thermosalinograph data are distributed.
Maore on Gosud GDAC

[0 OceanSites GDAC global distribution : ftp/ftp fremer frifremer/oceansites
Coriolis is the Global Data Center OceanSites project.
Everyday, all new OceanSites mooring data are distributed.
More on Oceansites GOAC

O Lagrangian buoys @ ftpcdftp itremer frifremer/coriolisdagrangian_buoy
Once a week, on Tuesday, current data from DBCP program (Data Buoy Cooperation Panel) are distributed by
Meteo-France.
Mare on Lagrandian budy data.

16



Data distribution: in near real time
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Coriolis.

OPERATIONAL OCEANOGRABHY

? & - Home > data service

O Mersea global distribution : ftpcdftp ifremer frifremer/coriolisimersea

mercator weekhy distributio

Everyday, all new profiles, trajectories and time series controlled by Coriolis are distributed.
mersea global ftp distributic More on Mersea Qlobal in-situ distribution.
moon fip distribution

Mersea assesment distribution : ftp./Atp ifremer frifremerfcoriolis/mersea-assesment
Two files per day of observation, per ocean, per type (profile ou trajectory), per instrume
thy or tesac message). Observations are at least 5 days ald.

opendap-dods distribution L xbt, ctd,

live access server

google earth
global dataset release 2007

iphaliataspticicass CIOR) - O SEPRISE distrioution - fip:iftp ifremer frifremerscoriolis/seprise

On a daily basis, all data available for european seas are distributed in the commaon format described in the
User Manual. The naming convention is the same as for Mersea

O woon data distribution © fpcfftp ifremer frifremercoriolis/moon
On a daily basis, all Mediterranean data available are distributed
hore on the Mediterranean bMoon distribution

O Mercator weekly distribution ; fpc#ftp ifremer fr/ifremer/coriolis/mercator
Coriolis data-center distributes every Tuesday at 18:00pm (UT) all the vertical profiles controlled during the
week
Mare on Mercator weekly distribution.

Argo GDAC global distribution © ftp:Atp ifremer frifremerfargo
Caoriolis 15 the Global Data Center for Argo project.

Ewveryday, all new Argo floats data are distributed.

More on Argo GOAC

O  Gosud GDAC global distribution . ftp:#ftp ifremer frifremer/gosud
Carialis is the Global Data Center Gosud project
Everytiay, all new Gosud thermosalinograph data are distributed.
Maore on Gosud GDAC

[0 OceanSites GDAC global distribution : ftp/ftp fremer frifremer/oceansites
Coriolis is the Global Data Center OceanSites project.
Everyday, all new OceanSites mooring data are distributed.
More on Oceansites GOAC

O Lagrangian buoys @ ftpcdftp itremer frifremer/coriolisdagrangian_buoy
Once a week, on Tuesday, current data from DBCP program (Data Buoy Cooperation Panel) are distributed by
Meteo-France.
Mare on Lagrandian budy data.
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ta distribution: Argo

AC FTP structure

C ; I .
0 I l 0 I S Argo workshop in Ghana, December 2006

coriolis
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One directory per float
containing a file for
- the profile file
- the trajectory file
- the metadata file
- the technical file
- Plus a directory
containing individual
profiles

global FTP server

geo

(ntlc pacific  indian

2002

RN
01 12

/I

One file per day
containing all of the
profiles acquired
that day

latest _data

2002

/O SN 12
One file per day
containing all of the

profiles processed
that day
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Data distribution: Global in near real time
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B Mersea Distribution

B All the data collected are distributed in an unique format based on
Argo format

B Vertical profiles
B ARGO floats
B XBT & CTD received directly from the sea
B Bathy and Tesac from the GTS
E Moorings directly received or not (OceanSltes)

B Horizontal profiles
B Sea Surface salinity and Temperature (GOSUD)
B Times series

B One data delivery every day on an ftp site

19



Data distribution: Global in near real time
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Mersea Distribution
Organization

(|
|

The distribution directory contains one file per day, per type of data, per ocean;
All files that are older than 60 days are deleted.

File naming convention

O Co_vyYyYMWMDD < Y _Onc.gz

O CO: Corialis bigram

O vWYYYMMOD . day of distribution

O X T3 (time series) ou PR (profiles)

O %Y data type (see below)

O O ocean (A Atlantic, | Indian, P ;. Pacific)
Example

measurements contralled and distributed on March 23rd 2005

=
=
=
=

mersea\CO_20050324 PR _PF_P.nc.gz  Pacific Argo floats data
merseaiCO_20050324_PR_¥B_Anc.gz  Atlantic XBT data
mersea\CO_20050324_TS TS _Anc.gz  Atlantic thermosalinograph data

File format

|

Argo MetCDF profile compressed with gzip.

This unigue format is used for profiles, trajectories and time-series. In case of trajectories and time-series,
profile files usually have only one level.

All profiles are ordered in increasing chronological order.

bore on Argo MetCOF format, Argo data format (user's manual)

20
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Data distribution: Global reference data sets (validation)

CORIOLIS GLOBAL DATASET -RELEASE 2008-

YWith the content of the database Coriolis produces reference datasets which have been cleaned using the objective
analysis QC and additional visual QC. Compared to the release 2007, the release 2008 has been extended to the

period 1990-2007.

This new reference dataset is called CORA-GLOBAL-02 and is available on request to codaci@ifremner fr.

2 releases in 2007 and 2008

Data sets (T & S)

Gridded fields

On request to codac@ifremer.fr

Year Extraction Date Data distribution
1990 05/035/2008 01/10/2008
1991 06/03/2008 01/10/2008
1992 30/11/2007 02/10/2008
1993 06/12/2007 02/10/2008
1994 10/12/2007 02/10/2008
1995 15/12/2007 02/10/2008
1996 21/01/2008 02/10/2008
1997 23/01/2008 03A10/2008
1998 24/01/2008 03/10/2008
1999 28/01/2008 03/10/2008
2000 25/01/2008 03/10/2008
2001 28/01/2008 03/10/2008
2002 25/02/2008 04/10/2008
2003 10/03/2008 04/10/2008
2004 28/03/2008 04/10/2008
2004 28/03/2008 04/10/2008
2005 28/03/2008 04/10/2008
2006 25/03/2008 04/10/2008
2007 29/03/2008 04/10/2008

Data available in the CORA-GLOBAL-0Z directory are ordered in 3 sub-directories: ea, raw et std. These sub-
directories relate to the gridded fields {oa), to the raw data and to the data interpolated at standardized levels.

[ CORA-GLOBAL-02 ]

(raw |  [sm ]
[ ] ___|
(temp | [ psan | [ Temp | [ PsaL | [ mos ] ok ]
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Temperature and salinity analysis: global, atlantic, regional
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Objective analysis :
Operational since December 2002

Method

»  Optimal interpolation (Bretherton et
al.,1975)

Data

»  Temperature and salinity profiles from
Argo profilers, XBT, XCTD, CTD,
buoys

»  Time series (Pirata moorings, ..)

Configuration
» grid with 1/3° resolution
» 59 levels from 0 to 2000 m

Output:
> T &S fields

» Analysis residuals for each
observation

Foreseen:
» Extension to surface data
» Regional analysis

Haoa| Temperature analysis (deg C) - Depth 10 m - 19-May-2009

arf -

HoB @ Salinity analysis (P.S.U) - Depth 10 m - 19-May-2009

22



Ixt steps

E Enlarge the data sources especially in the frame of the EU
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project MyOcean

B Reshape the web site by adding new functionalities
E Global data selection _
E Data selection along WOCE lines| =

23



Ixt steps

E Enlarge the data sources especially in the frame of the EU
project MyOcean

B Reshape the web site by adding new functionalities
B Global data selection |
B Data selection along WOCE lines
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Ixt steps

E Enlarge the data sources especially in the frame of the EU
project MyOcean

B Reshape the web site by adding new functionalities
B Global data selection _
B Data selection along WOCE lines u
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Codac @ifremer.fr
Coriolis Data Centre
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