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I  EXECUTIVE SUMMARY

I.1 Products covered by this document

This document aims to give a detailed picture of the processes and tools used to validate the datasets
CORA INSITU_GLO_TS_REP_OBSERVATIONS_013 001_b.

Short Description Product code Area Delivery Time

Global REP INSITU_GLO_TS_REP_OBSERVATIONS_013_00] Global Yearly

CORA INSITU_GLO_TS_REP_OBSERVATIONS 013 001 b, also called AGlobal Ocean-Full CORA- In-
situ Observations Yearly Delivery in Delayed Modeo , is a global dat aset of
measurements.

The CORA-GLOBAL products are released twice a year:

- A major release (released in December each year) covering the whole period from 1950 to the
end of the previous year

- A minor release released in April), complementing the timeseries with the first 6 months of the
previous year.

Since 2019, the CORA INSITU_GLO_TS_REP_OBSERVATIONS_013 001_b profiles are distributed in
two different formats. First, the profiles are distributed in the original CORA format, like the latest versions
release® format. These profiles are distributed for the global region, but also for all the Copernicus
regions. A second dataset derived from CORA, the Easy CORA dataset, is a simplified dataset, with a
simplified data structure and format.

[.2 Summary of the results

The accuracy of the in situ observation depends on the platforms and sensors that have been used to
acquire them (see next 81.3). The observations are aggregated by the In Situ Thematic center and include
the input from the SeaDataNet Il data set. The data set is provided to users together with metadata
information on the platforms that were used to perform the observations. The quality of the observation is
tested using automatic procedures and comparison to climatology. Quality flags are set to inform the
users of about the level of confidence attached of each observation.

The In Situ TAC relies on observing systems maintained by institutes that are not part of the In Situ TAC
and CMEMS project is not contributing to the maintenance and setting up of the observing systems it
uses.

I The variety of platforms available to monitor the status of the ocean is very diverse within the
different regions.
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1 In some regions the number of available platforms is on a critical low level to provide an adequate
representative overall view of the state of the ocean

I Some Data are obtained by regular vessel cruises or dedicated scientific expeditions. The
availability of data from these scientific expeditions is often delayed so they are not available for
the RT data stream. Consequently, data are not available for assimilation of the operational

models.
T The percentage of data flagged as 6good datad is
I n the 906s | ow number s o fthepwasion o ddoad ara bepresentadive iead n's i mj

time data product is detected within the temporal frame of the project.
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[.3 Estimated Accuracy Numbers

Table 1 summarizes the accuracy of the T/S measurements that can be expected depending of the
platforms and sensors. The definition of the reference values is obtained from different sources. The

Issue: 110

platform specific references that differ from the common ones are given for the specific value.

Data-type Temperature® [°C] | Salinity’ [PSU]
CTD 0.005-0.001 0.02-0.003
XBT 0.1

XCTD 0.02 0.003

PFL (profiling floats) 0.01° 0.01°

Moored buoy data: 0.002 0.003

Drifting buoy data 0.01 0.01

Marine mammals 0.005 0.01

Glider 0.005 0.02
Underway (Ferrybox, Research vessel TSG) 0.001-0.1° 0.003-0.2°

Table 1 Accuracy numbers for temperature and salinity observations for the different platforms data is
obtained from in the INS TAC , "NOAA, 2009°ARGO Buoys °, depending on sensor type.
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I PRODUCTION SUBSYSTEM DESCRIPTION

1.1 Where do CORA measurements come from,

As Global PU for the global region from the InSitu TAC, the Coriolis data centre aggregates all the data
circulating within the GLOBAL INSITU structure. The main sources of data for the CORA dataset

The Coriolis data center athers and archives data coming from many different networks of physical
oceanic observations. It collects data from real-time flows such as: Argo network (as a Data Assembly
Centre), thermosalinograph data from research and opportunity ships (also as global DAC on GOSUD
network), GTSPP flow, French research ships, MEDS-Canada- data, voluntary observing and merchant
ships, moorings (TAO-TRITON-PIRATA-RAMA networks plus coastal moorings). GLOBAL INSITU TAC
also punctually integrates data in delayed mode coming from various sources, such as World Ocean
Database (for CTD only) sea mammals, research cruise from the ICES database, data from SeaDataNet
project and last but not least the ROOSes data.

In the latest version of the CORA product, over 3 milion measurements from EN.4 dataset
(www.metoffice.gov) have been integrated into CORA.

CORA data nomenclature

CORA is an extraction of the Coriolis database at a given date each year. It is a set of NetCDF files in
Argo format. Data in CORA are ordered by date and type of data: nomenclature of the files is
CO_code_YYYYMMDD_PR_TT.nc where:

code is the name of the analysis performed: DMQCGLOL1.
YYYYMMDD is the date of the data.

PR stands for vertical Profile, TS stands for TimeSeries.
TT is the type of file (data).

File types content:

1 PR_PF files: data from Argo floats directly received from the Argo DACS (real Time and delayed
mode if available!). These data have a nominal accuracy of 0.01° and 0.01 PSU and are
transmitted with full resolution.

1 PR_XB files: XBT or XCTD data received from research and opportunity vessels have accuracy
within 0.03° to 0.1° for temperature and 0.03 to 0.1 PSU for salinity.

i PR_CT files: contains CTD data from research vessels (accuracy on the order of 0.002° for
temperature and 0.003 PSU for salinity after calibration) but also data from sea mammals

! Principal Investigators have to provide a delayed mode validation on their floats within 6months after the date of

observation
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equipped with CTD (accuracy is on the order of 0.01° for temperature and 0.02 PSU for salinity
but can be lower depending of the availability of reference data for post-processing, (see Boehme
et al, 2009) and received from MNHN and some sea Gliders.

PR_OC files: others CTD and XCTD data coming from the high resolution CTD dataset of the
World ocean database 2009 (WODQ9).

PR_TE and BA files: The two last categories are for all the data transmitted through the GTS
(data from Argo floats not yet received at the DACS, mooring, XBT,...). This transmission system
imposes limitation on the accuracy: data is truncated two and one places beyond decimal point
for TE and BA type respectively.

PR_IC files: CTD from ICES dataset gathered by Danish CIUEM. Those profiles complete the
CTDs coverage on the period 1990-2011.

PR_ME files: CTD from SISMER database, coming from French oceanographic campaigns. First
loading in GLOBAL INS TAC in July 2013 (about 60.000 CTDs).

PR_OS files: OceanSites data are mostly CTD, moorings data from Oceansites can be found in
TS_MO.

PR_UD files: Arctic ocean profiles extracted from the UDASH database.
https://doi.org/10.1594/PANGAEA.872931.

TS_TS files: thermosalinograph from research ships ORE SSS (Observatory of research in
Environment - Sea Surface Salinity ) validated in delayed mode by scientists at US IMAGO.

TS_FB files: ferrybox data.
TS_DB files: time series from drifter buoys (mainly SVP model).

TS_MO files: moorings time series containing most of the moorings data. For example, TAO
TRITON RAMA and PIRATA moorings.

Easy CORA data homenclature

The

Easy CORA files have a slightly different nomenclature from the CORA (files:

ECO_code_YYYYMMDD_PR_TT.nc where:

code is the name of the analysis performed: DMQCGLOL1.
YYYYMMDD is the date of the data.
PR stands for vertical Profile, TS stands for Time Series.

TT is the type of file (data).
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PR_PF files: data from Argo floats directly received from the Argo DACS (real Time and delayed

mode if available?).

PR_BT files: XBT and MBT measurements extracted from the CORA files.
PR_CT files: All the other profiles distributed from the CORA dataset.

TS_TM files: Timeseries from the tropical moorings (TAO/TRITON/RAMA/PIRATA moorings).

TS_MO files: all the other moorings.

TS TS files: TSG measurements.

TS_DR files: Drifters timeseries measurements.

In addition to a different data file nomenclature, the Easy CORA profiles have a different use of the
metadata (as explained in the product PUM). The Easy CORA profiles have also been vertically
subsampled following the Table 1 specifications and time subsampled following the Table 2
specifications.

Depth/pressure

bin thickness

0-200 m

200-1000m

1000- seafloor

Table 2: Thickness of the vertical bin

Probe type Time window
Sea Glider 1 hour
Scanfish/Seasoar 1 hour

XBT 6 hours | 10 km
CTD 6 hours

MBT 6 hours

Sea Mammals 6 hours
Profilers 6 hours

Other instruments 6 hours

Table 3: Ti me

2

Wi

ndow

t he

profil ebs

t

me subsampli

Principal Investigators have to provide a delayed mode validation on their floats within 6months after the date of
observation
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I1.2 What kind of data does CORA contains?

CORA thus contains data from different types of instruments: mainly Argo floats, XBT, CTD, XCTD, and
moorings. Refer to the Product User Manual to have details about the content of the CORA dataset.
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Figure 1: Estimated number of profiles associated to raw instruments types.

The Figure 1 gives the yearly number of collected profiles associated to each datatype. Most of the data
acquired during the historical period (before 1990) measurements are MBT profiles. The XBTs and CTD
have been developed during the mid 60s. The XBTs have been widely deployed by military and scientific
programs since the early 70s. The CTDs deployment rate however increases slowly since the higher cost
of CTD probes deployment. The number of collected profiles decreases in the mid-late 1990s with a
decreasing number of XBT/CTD casts. The development of worldwide moorings programs
(TAO/RAMA/PIRATA) in the mid 1990s is associated to a sharp increase of the moorings profile number.
Finally, the number of profiles increases in the early 2000s thanks to the ARGO program.

The ocean sampling rates given on Figure 2 are calculated by counting the monthly sampling rate of 3°N
per 5°W gridded ocean basin. It shows that most of the North Atlantic Ocean is well sampled in the early
70s. However, the other basins sampling rates are lower. It increases slowly from 1950 to 1990. The
ocean sampling rate decreases in the north Atlantic basin and in the north Pacific basin during the 90s.
This decrease is however compensated by a better sampling at depth (see Fig 3). In the early 2000s, the
development of the ARGO program provides a quick increase of the ocean sampling rate at a global
scale. The ocean sampling scale reaches a top over 40% in the Antarctic basin (increasing in the year
2010s thanks to the MEOP program) and over 80% for the other basins.
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Figure 2: Time variation of ocean basins and global ocean sampling rate.

Figure 3 gives an overview of the depth repartition of CORA measurements among time. During the
1950-1965 period, most of the observations are MBTs temperature measurements with a few bottle
salinity measurements. The increasing number of T4 XBT (250 m depth XBT) after 1965 gives a better
ocean coverage at low depth for temperature only. The T7 XBTs (1000 m depth XBT) development slowly
gives a better sampling at depth. During the same time, the use of CTD sensors provides good
temperature and salinity measurements at lower depth. The number of CTD profiles being however lower.
The ocean sampling at depth is gradually improved during after the early 1990s with the WOCE program

(early 90s), the TAO/RAMA/PIRATA program (late 90s and the ARGO program (mid 2000s).
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Figure 4: Time depth diagram of number of good quality (QC = 0,1 or 2) profiles per month and per 20 m

bins
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CORA dataset extractions are also distributed following the INS TAC components as described on
Figure 4.

Arctic: IMR / Norway

Baltic Sea: SMHI/Sweden
*Temp & Salinity : BSH/Germany
*Current & ea Level: SMHI/Sweden
*Bio : Syke/Finland

North West Shelves: BSH/Germany
*Temp & Salinity : BSH/Germany
*Current & Sea Level: SMHI/Sweden

{ Black Sea |0BAS/Bulgaria

Global Ocean : Coriolis/France
eLink with international
networks: Coriolis/France
*European Vessels:
NIVA/Norway

South West Shelves: Mediterranean Sea : HCMR/Greece

*Mooring : HCMR/Greece
*XBT/CTD: ENEA/Italy

Drifter & Argo: OGS/Italy
«Glider and Argo: Coriolis/France

Iberia-Biscay-Ireland (IBI): Puertos Del E;tado/Spain
*Mooring : PdE
*Underway data: Coriolis/France

Figure 4: The INS TAC components

These subsets are directly extracted from the CORA global dataset. The time variation of the CORA
profiles per instrument type, for each subset, and the time diagram of the measurements number per

depth is given on Figure 5a and 5b. Figure 3 shows the spatial repartition of the subregion data
coverage.
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Figure 5a: Repartition of the In-Situ instruments in the INSTAC sub regions: time evolution of the different
platforms (XBT, MBT/bottles, CTD, moorings, profilers, gliders, drifters, TSG, towed CTDs) (continues in
next page).
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Figure 5a: (continued) Repartition of the In-Situ instruments in the INSTAC sub regions: time evolution of
the different platforms (XBT, MBT/bottles, CTD, moorings, profilers, gliders, drifters, TSG, towed CTDSs)
(continues in next page).
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