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Marine 
Monitoring

E u r o p e a n C o p e r n i c u s P r o g r a m m e &  C N R

CNR-ISMAR has a leading role on  Copericus Marine and Climate Services 
CNR-ISMAR contribute to the space and in situ components:  data and products requirements , 
product validation and design of the next generation of satellite missions and in situ 
infrastructures

SST

SST
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CNR involvement within the Copernicus Marine Environment 
Monitoring Service (CMEMS) elements

Monitoring and Forecasting Centres

Thematic Assembly Centres
Dissemination Unit

CNR Coordinates
CNR Contributes

CNR in CMEMS SST
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CNR and SST products within the Copernicus Marine 
Environment Monitoring Service (CMEMS)

Monitoring and Forecasting Centres

Thematic Assembly Centres
Dissemination Unit

Producers of core SST products
Users of SST data
SST dissemination

CNR Activity focus on SST
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CNR SST Products within CMEMS 

NRT: products within few hours, NRT replaced by consolidated (DT) product after few days
REP: consistent re-processed time series

L3S: daily (merged-multisensor) products; L4 analysis (no data gaps)

L3S and L4 includes two datasets:
• High Resolution (HR): 1/16° (0.0625°) spatial resolution ;
• Ultra High Resolution (UHR): 0.01° spatial resolution

Product reference Title

SST_BS_SST_L3S_NRT_OBSERVATIONS_010_013 Black Sea - High Resolution and Ultra High Resolution L3S Sea Surface
Temperature

SST_BS_SST_L4_NRT_OBSERVATIONS_010_006 Black Sea High Resolution and Ultra High Resolution Sea Surface Temperature
Analysis

SST_BS_SST_L4_REP_OBSERVATIONS_010_022 Black Sea - High Resolution L4 Sea Surface Temperature Reprocessed

SST_MED_SST_L3S_NRT_OBSERVATIONS_010_012 Mediterranean Sea - High Resolution and Ultra High Resolution L3S Sea Surface
Temperature

SST_MED_SST_L4_NRT_OBSERVATIONS_010_004 Mediterranean Sea High Resolution and Ultra High Resolution Sea Surface
Temperature Analysis

SST_MED_SST_L4_REP_OBSERVATIONS_010_021 Mediterranean Sea - High Resolution L4 Sea Surface Temperature Reprocessed

CMEMS SST-TAC: CNR Products
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Main evolutions of CNR SST Products within CMEMS 

• NRT products→ ingestion of SLSTR data from Sentinel 3A/3B
S3A operational
S3B under testing

• REP products→move to ESA-CCI/C3S upstream data
planned for end of 2019

CMEMS SST-TAC: CNR Products
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Use and impact of SLSTR3A on Mediterranean and Black Sea products

Product ID: SST_MED_SST_L3S_NRT_OBSERVATIONS_010_012,SST_MED_L4_NRT_OBSERVATIONS_010_004, 
SST_BS_SST_L3S_NRT_OBSERVATIONS_010_013, SST_BS_SST_L4_NRT_OBSERVATIONS_010_006

• SLSTR3A data are downloaded via CODA (Copernicus Online Data Access) 
• Both Single and Dual view, L2, quality level 5 data are used
• Dual and Nadir View data are treated separately
• Conversion from skin SST to depth SST 
• Dual View is used as the reference for bias adjustment of other sensors
• Single View is given a low rank in the sensor hierarchy

Sentinel 3A SLSTR data are used 
operationally since 23 March 2018

Impact of SLSTR3A:

Assessments based on comparison with fully independent in situ SST data
• Validation period: July 2017 – March 2018
• Matchup Dataset: co-located (in space and time) satellite - drifter obs. 
Validation showed a minor (though statistically significant) improvement

CMEMS SST-TAC: CNR Products
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• Testing is underway for Sentinel 3B SLSTR
• Expect to introduce this operationally in November

• Very preliminary comparison between L3C built using only
SLSTR-3B/-3A Dual-View (March-April) shows slightly worse
RMSD

• Coverage is clearly doubled compared to only Sentinel 3A 
SLSTR

Preliminary assessment of SLSTR3B on Mediterranean and Black Sea products

CMEMS SST-TAC: CNR Products
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Product reference Update Title PU
SST_BS_SST_L4_REP_OBSERVATIONS_010_022 Reprocessing with ESA-CCI CNR
SST_MED_SST_L4_REP_OBSERVATIONS_010_021 Reprocessing with ESA-CCI CNR

Mediterranean/Black Sea (P3/P6) reprocessing with ESA-CCI and regular updates with C3S data. A
new reprocessing will be completed, producing daily fields from 1982 to present. The reprocessing
will use the SST CCI satellite products for the first part of the record and SST products from C3S for
the yearly updates.

Extension of MED/BS (P3, P6) time series with interim REP data for 2018. Since the 
CCI data were not yet available at this stage, the products will be extended to 2018 
by including bias adjusted UHR NRT L3S data as input. 

CNR REP SST products developments already carried out in 2019

CNR REP SST products developments planned before the end of 2019

CMEMS SST-TAC: CNR Products
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MULTIOBS_GLO_PHY_NRT_015_001/ MULTIOBS_GLO_PHY_REP_015_002 :

Global Multi-Year and Near-Real-Time Sea Surface Salinity and Density L4 dataset

The SSS-SSD optimal interpolation is based on a 

multidimensional (space/time/thermal) covariance 

model, using Reynolds L4 in input 

Plan to move to  OSTIA REP L4 based on ESA-

CCI/C3S in future updates

Input data stream:

Quality controlled in situ SSS/SST used in ARMOR3D

SMOS – L2Q daily from CATDS

Background:

output of first round of OI starting from in situ input data 

and monthly climatology built from sss-ssd-rep (previous version)
Consistent NRT/REP data online since April 2019

Multivariate Optimal 

Interpolation 

algorithm

Usage of SST L4 data within multivariate SSS processing chain

CMEMS MULTI-OBS: CNR Products



Example of the Altimeter system in 
non-geostrophic circulation

GHRSST-XX

3-7 June 2019 | ESA-ESRIN | Frascati (Rome), Italy

Optimization of the altimeter-derived currents: regional application, MED SEA - context

The altimeter system allows to monitor 
the large-scale geostrophic component 

of the sea-surface currents:
Incomplete description of the 

Mediterranean Sea surface circulation
Rossby deformation radius ~10-20 km

New methodologies have to be explored to go beyond the altimeter system limitations 
We rely on the patterns of a high-resolution surface tracer: Sea-Surface Temperature 

Applications of  SST:

Space-based sea surface currents retrieval

Ciani et al.  Remote Sensing 2019;  Rio and Santoleri Rem. Sens of the Env. 2018

Poster 11 
Group E

Thursday
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Applications of SST:

Space-based sea surface currents retrieval

Comparison with in-situ data (2012-2016), improvements
up to 30% locally with respect to the altimeter estimates

Optimization of the altimeter-derived currents: regional application, MED SEA – methods and results

Ciani et al. 2019, Rio and Santoleri 2018

Improved description of small-scale, non geostrophic features due to SST
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Applications of SST:

Space-based sea surface currents retrieval

Support during final phase of Globcurrent Project : Improved global currents based on DUACS 18 Geostrophic Currents and REMSS/OSTIA SST (2014-2016)

zonal

Percentage of improvement with respect to  DUACS18, based on comparisons with the GDP buoys measurements

OSTIA: zonal degradation in the southern ocean 
disappears

The quality of the SST data is crucial!
Benefits from the potential CIMR observations

sub-daily full coverage at high latitudes and daily global 
high-resolution SST 

zonal

merid merid

Div O( 10-5 s-1)
comparable to a total
surface current field

(%)

REMSS (MWIR) SST: overall better performances at global scale.
OSTIA SST: issue on the zonal degradation at high-latitudes  is solved

Ciani et al. 2019, in prep.

Optimization of the altimeter-derived currents: global scale study

http://www.remss.com/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwidzOisrJHiAhXNEVAKHSJzCMMQjRx6BAgBEAU&url=http://ghrsst-pp.metoffice.com/pages/latest_analysis/ostia.html&psig=AOvVaw2UxrvZatbzkXN3hZm81ZRM&ust=1557590864293731
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OBJECTIVE: Address the quality assessment of observed ECV products in Climate Data Records for C3S and 
compare with existing independent CDRs.

CNR Coordinates the C3S_511 Service on the Scientific Quality Assessment
and Report for ECVs
In partnership with:
DLR ETHZ LMU UCL UVB CLU-SRL CSIC IOP-PAN ENEA

→ CDS dataset are singularly assessed by providers with different
approaches, methods.  

→ Datasets have a different degree of maturity

C3S_511 reviews independently and provides a uniform assessment of all 
ECVs (Atmosphere – Ocean – Land) 
What they can be used for …
Which climate applications may benefit of such data

Under the form of synthetic and appealing reports on quality and 
applicability

Climate
Change

Context of C3S_511 within the Copernicus C3S

4

Data Providers

Climate Data Store
infrastructure

ECVs

Toolbox

Overall EQC Function C3S_512

Framework Services
C3S_51

C3S_511

SIS EQC C3S_513

Sectoral Services

User Dimension

SST evalution is part of the game
C3S_511 evaluates all the SST dataset
available on the CDS (SST-CCI, C3S,  ERA5, 
ORA5,..)

CNR  & Copernicus Climate Service
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C3S_511 QA framework: How we build the EQC functions

Single 
Product 

Assessment

MultiProduct
Assessment

Thematic
Assessment

Maturity Matrix / GCOS requirements /Basic checks

Assess the suitability of the ECV data records for all fitness for purpose use cases, 

Summary assessment based on the application performance matrix resuming results

Apply to different products for the same ECV

(a) Use diagnostics to calculate means and variability, trends and plots

(b) Assess the suitability of the ECVs data records for all fitness for purpose use cases, 

Summary assessment based on the application performance matrix resuming results

Relevance of the evaluated ECV products for climate science and climate 

Focus on fundamental physical aspects of the climate system and climate change (GCOS / 

IPCC / WCRP / CEOS) 

Due to the dependencies on outcomes of the first annual services and to the expected 

interactions with ECMWF and users C33S_511 provides a tentative plan

Maturity Matrix & GCOS 

compliance

Independent maturity assessment

Independent assessment of GCOS 

compliance

Fitness4Purpose

Means & variability

Trend detection

ESM evaluation

Cross-comparison observations, 

models & reanalysis

Extreme events (selected)

Sectoral indices (selected)

Application Performance 

Matrix

Summary of C3S_511 Assessment

C3S_511
Independent

Fully traceable 

Efficient and replicable

OpenTool: Automatization, reproducibility, versioning

Implement and adapt EU-

framework Quality

functions and methods

(QA4ECVs, Core-Climax, 

GAIA-CLIM …)

Develop functions for an open-

source software package

Apply state-of-the-art 

scientific analysis

First step focus on:
• Definition of the framework
• single product assessment (V1) for selected variables and datasets

C3S_511 QA framework

Bringing Climate Science to Users
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General 
Description 

The ESA-CCI Sea Surface Temperature (SST) Level 4 (L4) product (version 1) provides daily 
global spatially complete SST fields at 0.05° spatial resolution, covering the period from 1st 
September 1991 to 31st December 2010. The ESA-CCI SST L4 product is built by 
interpolating reprocessed satellite data from (A)ATSR and AVHRR sensors with the OSTIA 
(Operational SST and Sea Ice Analysis) system [1] and are designed to represent the daily 
average SST at the nominal depth of 20 cm. The main characteristics of this product are its 
homogeneity and stability through the time series, its independence from in situ data and 
uncertainty estimates associated to each SST value, making this product suitable for 
climate applications [2, 7]. Detailed information on the ESA-CCI SST L4 product can be 
found in the algorithm theoretical basis document [3], product user guide and specification 
document [4, 5] and validation and climate assessment results [6, 7] as well as file format 
specification [8].

Horizontal 
Resolution

0.05 degrees

Temporal 
Resolution

Daily

Spatial 
Coverage

Global

Temporal 
Coverage

09/1991-12/2010

Variables Sea Surface Temperature [K]

Format NetCDF – CF Convention compliant

Comments

The evaluation of the ESA-CCI SST L4 product has been carried out using the ESMValTool
(version 1) software, which first requires data to be in a CMOR (Climate Model Output
Rewriter) format. Since the ESA-CCI SST L4 data in the CDS are not fully CMOR compliant,
we had to carry out the cmorization of data using NCO and CDO operators. Then, since
ESMValTool v.1 handles only a limited amount of memory volume, we had to downgrade
the input CMOR data from 0.05° to 1° spatial resolution while maintaining the original daily
temporal resolution. Finally, since ESMValTool handles only complete years, the year 1991
has been excluded from the evaluation.

The Filled SPQB for ESA-CCI SSTs
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First Version of the SST report. New version next year

C3S_511  Single Product Quality Brief: SST
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ECMWF COPERNICUS REPORT 

  
 

Copernicus Climate Change Service 
 

 
 
 
 
 
 
 
 
 
 

Deliverable D511.5.1a 
SP-QB release for SST ECV products 

 

“Single Product Report on ECV – Sea Surface 
Temperature from ESA-CCI of the Climate 
Data Store” 

 
 
 
 

Issued by: CNR / Andrea Pisano, Francesca E. Leonelli, Chunxue Yang, Salvatore 
Marullo, Rosalia Santoleri, Bruno Buongiorno Nardelli 
 

Date: 26/10/2018 

Ref:C3S_D511.5.1a_201810_SPQB_release_for_SST_ECV_products_ESACCI_SST_v

1.0 

Official reference number service contract: 2017/C3S_511_CNR/SC1 

 
 

Atmospheric ECVs

Temperature, dataset: ERA5
Wind, dataset: ERA5
Humidity, dataset: ERA5

Ozone, dataset: ESA-CCI, 4 different products:

1.GOME-type Total Ozone ECV– column

2. OZONE LMZ-MERGED - profiles

3. OMI-AURA Profiles

4. IASI-B Tropospheric column

Methane, dataset: 

Oceanic ECVs

SST, datasets: ERA5 & ESA-CCI

Sea level, dataset: C3S (altimeter), ORA5

Surface current: ORA5

Surface fluxes: ERA5

surface salinity:ORA5

Land ECVs

SoilMoisture: ERA5 

albedo:  

Glaciers: Randolph Glacier Inventory, CGLS

Surface ECVs
Surface temperature: ERA5

Wind: ERA5

SPQB already DELIVERED to ECMWF and will be available soon to the users:

C3S_511  Single Product Quality Brief
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Copernicus Climate Change Service 

 

 
 
 

C3S_511_CNR_2017/SC1 - SP-QB release for Temperature and Ozone ECV products_v1 Page 17 of 71  

 

2.3 Overall evaluation 
 

Application 
performance 
Matrix 

 

 

 

 

 

 

 

 

 

 

Shown here for demonstration purpose 

 

  

Datab ase name

Evaluated  b y

Date

Comments

Le ngth of the  time se rie s Earth System  Models applicability W ater m anagem ent

Hom oge ne ity of time se rie s GCOS requirem ents Agriculture and Forestry

Tem poral re solution Extrem e Events: H eat Insurance

Spatial cove rage Extrem e Events: D rought Energy

Spatial resolution Extrem e Events: Cold Infrastructure

A mount and distribution of data gaps Extrem e Events: Precipitation Transport

Unce rtainty inform ation H ealth

Trend detection Coastal Areas

! Assessm ent com plete

Check com m ents and tables ⚙  Partly comple te

Comments - Synthesis (20 lines) with key references and salient points from the main report

Fully Fit

A sse ssm ent not alre ady performe d

Score Completeness

Not Fit

Partly fit

Report the fullname of the dataset

Institution / Name

Date

Insert any relevant methodological comment here (10 lines)

Applicability to climate 

analysis
Use Cases Applications

C3S_511 Application Perfomamce Matrix 

For each Application 
an APX will be 
produced for each
ECV/datasets (SST)

APX evalution
based on user
requirements

APX in under 
defintion
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THANK FOR YOUR ATTENTION 

Piattaforma-acqua-alta

Almost 50 years of observational activity and 
national and international cooperations.


