
orcid.org/0000-0003-1283-2798
https://www.ingv.it/it/organizzazione/chi-siamo/personale/#987

Data quality control and products validation

Simona Simoncelli  
email

 

simona.simoncelli@ingv.it

mailto:simona.simoncelli@ingv.it
http://orcid.org/0000-0003-1283-2798
https://www.ingv.it/it/organizzazione/chi-siamo/personale/


2

Outline
Observational products
Gridded products
Modeling products
Data Quality Assessment à is the data fit for use?
SeaDataNet
EMODnet
• bathymetry
• chemistry
• physics
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Observational products
aggregated datasets that derive from the data integration and metadata  

harmonization (adopting standards) at the Blue Data Infrastructure level
data originate from different observing networks: Argo, CTDs, XBTs, gliders, 

moorings, bottles, MBTs, ...
data are distributed through catalogues, web portals, dashboards and data 

access services (ERDDAP)
data are distributed using community data formats: NetCDF, csv, odv

formats
Blue Data Infrastructures: SeaDataNet, EMODnet, Copernicus Marine 

Searvice, World Ocean Database (NOAA)
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Observational products
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T&S
aggregated dataset

Network of SeaDataNet data centers

Products catalogue 
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https://cdi.seadatanet.org/search

https://cdi.seadatanet.org/search
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• DOI
• ERDDAP
• PIDoc

https://www.seadatanet.org/Products#/

https://www.seadatanet.org/Products
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DOI Landing page

...

ERDDAP PIDoc
Product Information Document
• methodology
• tech specifications
• validation 
• usability 
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Gridded products
level of complexity and information content of data products increase moving
along the marine data value chain
Once a validated dataset or data collection has been assembled and harmonized,
it can be used for multiple purposes and applications: many require mapping
sparse data onto a regular 2D or 3D grid
gridding can be applied through different techniques to obtain synoptic or
climatological fields, which can be used for ocean and climate monitoring,
process-oriented studies, model initialization or validation
In order to derive gridded products, observations must be generally aggregated
over a chosen time scale
grid resolution depend on the the spatial and temporal time coverage of
observations
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Gridded products
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Schematic view of past ocean reconstruction methodologies

Monthly objective analyses for the global ocean
computed from in-situ T and S profilles are
example products from the
• CMS CORA-OA
https://doi.org/10.17882/46219
• Met Office Hadley Center EN4
https://www.metoffice.gov.uk/hadobs/en4/
à can be discontinuous and noisy, highly
depending on the space-time distribution of
observations; however, the associated
uncertainties tell the users where the products
are more or less reliable

https://doi.org/10.17882/46219
https://www.metoffice.gov.uk/hadobs/en4/
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Gridded products
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Schematic view of past ocean reconstruction methodologies

Validated in-situ or remotely sensed data records
are then used for model assessment or can be
assimilated in ocean general circulation models
in NRT for forecasting activities or in DM within
retrospective experiments designed for climate
applications, such as ocean reanalyses.
Reanalysis products are characterized by
dynamical balances, higher temporal resolution,
up to daily scales, and temporal continuity, since
the model hydrodynamic equations project
forward in time the initial information and
data assimilation constrains the model solution
close to the available observations
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https://emodnet.ec.europa.eu/en

FAIR data layers and added 
value data products with 
metadata standardized, 
harmonized and validated 
according to international 
standards, openly and freely 
available

https://emodnet.ec.europa.eu/en
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https://emodnet.ec.europa.eu/geoviewer/#!/

https://emodnet.ec.europa.eu/geoviewer/
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https://emodnet.ec.europa.eu/Portfolio

https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/Brochure/Data%20Portfolio/EMODnet%20Portfolio_16012023.pdf?_t=1673878841
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basic information to support planning of
most maritime activities, to assist navigation
safety, to monitor coastal erosion, sea level
changes
crucial to define high resolution models’
topography and increase their reliability,
especially in the coastal area.
However, there are still many marine areas
that are poorly mapped representing a
serious risk for navigation accidents and
consequent pollution dispersion, but also a
limitation for the predictability of
hydrodynamics and multihazards in coastal
areas
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EMODnet Chemistry focuses on four main themes:
• Eutrophication;
• Ocean acidification;
• Contaminants;
• Marine litter
six major European sea regions are covered: the 
Arctic Ocean, Baltic Sea, Northeast Atlantic Ocean 
North Sea, Black Sea, and Mediterranean Sea

https://emodnet.ec.europa.eu/en/marine-litter


https://emodnet.ec.europa.eu/Portfolio

https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/Brochure/Data%20Portfolio/EMODnet%20Portfolio_16012023.pdf?_t=1673878841


Data on temperature, 
salinity and currents in 
the water column, sea
level trends, wave
height and period, wind
speed and direction, 
water turbidity (light 
attenuation), underwater
noise, river flow, and 
sea-ice coverage
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Societal Challenges Products
Multidisciplinary information is required to address the multiple societal needs of
guaranteeing sustainability, safety, and security of human activities, as well as
good environmental conservations
The development of midstream and downstream services and applications, from
either public bodies and private enterprises in support of decision-making
processes, frequently needs the contribution of non-ocean data and/or information
products
The integration of ocean products with multidisciplinary information strengthens
the necessity of data and metadata harmonization for their rapid uptake and
exploitation

Oceanographic observational and modeling products  available for marine research – Napoli 24/02/2025





22

Modeling products
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DATA 
ASSIMILATION
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Modeling products
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Modello d’Onda

2-way hourly
coupling

Modello Circolazione

Sistema 
Cal/Val

Forzante Atmosferico

Assimilazione Dati
SLA, in situ profili T e S

output
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Quality Assessment

Simoncelli et al. (2022) https://doi.org/10.1016/B978-0-12-823427-3.00001-3 

• User requirements define the Data 
Product Specification and the 
necessary Input Data to generate it 

• the realized Targeted Product 
Description compared to the 
preliminary specification provide a 
measure of fit-for-use

• Upstream Data are fit-for-purpose if 
adequate for the targeted product 
realization

• Quality assessment process might 
provide a feedback on the adequacy 
of observing system for specific 
products/applications

Input Data
available 

Upstream Data

(realized)(expected)
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https://doi.org/10.1016/B978-0-12-823427-3.00001-3


THANKS!
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Data Quality Assessment
data adequacy, fit for use, fit for purpose
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