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Scientific Quality Assessment and Report for gridded 
data ECVs in the CDS 

  
Prepared by:  

Consiglio Nazionale delle Ricerche, Italy 

With the support of the service team: 

DLR ETHZ LMU UCL UVB CLU-SRL CSIC IOP-PAN ENEA 

 

Presented on behalf of the management 
team by: John Coll, Maynooth University 
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What an ECV is ? 

11/10/2018 C3S General Assembly 2018 2 

Essential is the keyword  
 Should follow user requirements 
Want to make a step ahead … 
 In turn should be “used” by users – 

potentially diverse 
 
Information on the use you can make out of it 
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Overall objectives and needs 

11/10/2018 C3S General Assembly 2018 3 

 
Uniform assessment of all ECVs (Atmosphere – Ocean – Land) 
Every dataset has its own evaluation, done in different ways 
 

Provide synthetic and appealing reports on quality and applicability 
Evaluation doesn’t include “quick” information for users 
 
Work adaptively to ensure: 
 - interdependence and evolving content of the CDS. 
 
Implement scientific evaluation “User Oriented” on: 
 - “climate applicability” of observationally-based products and datasets 
 - adapted to the needs of the CDS users 
 
Efficient and replicable procedure based on the ESMValTool software : 
 - high scientific quality assessment standard 
 - solid framework with automated system 
 
Provide scientific evaluation of a multi-thematic data store based on: 
 - wide know-how and experience with data evaluation and analysis. 
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Context of C3S_511 within the Copernicus 
C3S 

11/10/2018 C3S General Assembly 2018 4 

Infrastructure 

User Pool 

Data Providers 
 
To the Climate Data 
Store Sectorial Information 

Services 

Overall Quality Function 
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Consortium Roles 

• CNR: lead contractor, coordinates Atmosphere and Ocean ECV 
assessments 

• DLR, ETH, LMU, UCL, CNR implementation of the quality 
assessment functions and tools  

• NUIM: lead the Surface Atmospheric ECV assessments  

• ETHZ: lead the Land ECV assessments  

• ENEA: lead the thematic assessment and contribute to ocean 
and atmosphere assessment  

• CICS: ocean ECV assessments for sea level and current 

• IO–PAN: Ocean ECV assessments for carbon 

• VUB: land ice variables and lakes together with  

• UCL : Sea Ice 

 

11/10/2018 C3S General Assembly 2018 5 
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EQC Functions 

11/10/2018 C3S General Assembly 2018 6 

 

 

  

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 

  

  ESMValTool: Automatization, reproducibility, versioning 

Based on EU framework (QA4ECVs, Core-Climax, GAIA-CLIM …) 



Copernicus Climate  

Change Service 

Copernicus Climate  

Change Service 

51 

Timeline 
Stage 0/1 - Proof of Concept/Pre-operational 

Stage II - Operational ~20 ECVs, ~5-6 Sectors 

Stage III - Operational ~30 ECVs, ~8-10 Sectors 

2013 2014 2015 2016 2017 2018 2019 2020 2021 

 
Stage 0  

 

 
Stage I 

 

 
Stage II  

 

 
Stage III  

 

PoC +  Pre-operational Phase 

Operational 
Phase 

 

Quantitative assessment for the 
Fitness4Purpose  
(a) Use diagnostics to calculate 

means and variability, trends 
and plots 

(b) 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 

 

 

Single Product Assessment 

11/10/2018 C3S General Assembly 2018 7 

Qualitative Assessment gathering 
from C3S_51 
• Available metadata and product 

quality  
• Maturity Matrix compared to 

C3S_51  
• Compliance with reference to 

GCOS target requirements 
• Recommendation with eventual 

indications for further 
improvements. 

2-STEPS 
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Example of Single Product Report 1: ESMVal Tool 
Graphical Sample (ERA5 tas monthly – 2017) 

11/10/2018 C3S General Assembly 2018 8 

Mean % 
complete 

SD  

Frequency distribution  
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Example of Single Product Report 2: Report 
Structure Overview 

11/10/2018 C3S General Assembly 2018 9 

1. Product Description: Data format, resolution, coverage etc 
 
  
2. Overview on dataset: Completeness & coverage – latitude, 

longitude, time 
 

  
3. Fitness for Purpose: Product-specific SMM evaluation 

(modified CORE-CLIMAX template) 
 

  
4. Overall evaluation: APM evaluation –GCOS requirements 

met? 
 
  
5. References: White (grey) Literature support for evaluation?  
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Scientific experts – Know-how 

How the reports are built: Blending of automated 
and top-level scientific know-how 

11/10/2018 C3S General Assembly 2018 10 

CDS 

Evaluation System 

User Needs 

Know-how in form of 
metrics – QA functions 

Reports 

Feedback / 
Assessment for the 
users 

Data 
Metadata 
Data provider info 
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How the reports are built: ESMValTool  

ECV

Temp./spat. coverage
Resolution
Availability
Means
Variability
Trends

System Maturity Matrix
GCOS
ESM evaluation
Sectoral indices
Extreme events
Application Performance 

Matrix
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Multi Product Assessment 

11/10/2018 C3S General Assembly 2018 12 

 
(a) Identify products and sources for the same ECV to be 
included in a multi-product assessment based upon 
intended service provision via the CDS  
(b) Select relevant use cases 
(c) Include information from Single Product Assessments 
for those ECV products applicable 
(d) Use the ESMValTool template from WP2 and include 
multi-product specific diagnostics 
(e) Perform analysis with the ESMValTool 
 

Multi-product is intended as: 
- The same variable from different providers (e.g., surface temperature from ERA-5, 
HadCRUT … or Ozone from CAMS, C3S_312a). 
- Different variables composing the same ECV (e.g., aerosol optical depth, aerosol 

profile). 

Gather from 
Single-

Products 
used for 

assessment 
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Thematic Assessment 

11/10/2018 C3S General Assembly 2018 13 

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 

Multi-product assessments Single-Product assessments 

In SC 1: 
 

Adapt the same 
QA framework 
and automated 

system for 
replicability 

 
Update the 

thematic tasks 
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Which observational data 

11/10/2018 C3S General Assembly 2018 14 

Land	variables	 Products	 CDS	products		 Timing	

Soil	moisture	 surface,	deeper-layer	 ERA5	&	C3S_312a	 2017	

Lakes	 	 C3S_312b	 2018	

Snow	 	 ERA5	 2017	

Glaciers	 	 C3S_312a	 2017	
Ice	sheets	&	Ice	Shelves	 	 C3S_312b	 2018	

Permafrost	 	 C3S_312b	 2018	

Albedo	 	 C3S_312a	 2017	

Land	cover	 	 C3S_312b	 2018	

FAPAR	 	 C3S_312a	 2017	

LAI	 	 C3S_312a	 2017	

Fire	 	 C3S_312b	 2018	

Ice	Caps	 	 C3S_312b	 2018	

	

Surface	ECV	 Products	 CDS	products		 Timing	

Wind	air	speed	 U,V	 ERA5	&	C3S_311a	 2017	

Precipitation	 Rainrate	 ERA5	&	C3S_311a	 2017	

Temperature	 T	 ERA5	&	C3S_311a	 2017	

Water	Vapour	 Q	 ERA5	&	C3S_311a	 2017	

Surface	Radiation	Budget	 Surf	LW	 ERA5	 2017	

	 Surf	SW	 ERA5	 2017	

	

Ocean	ECVs	 Products	 CDS	products	 Timing	

Sea	Surface	Temperature	 	 ORA5	&	C3S_312a	 2017	

Surface	salinity	 	 ORA5	 2018	

Surface	currents	 	 ORA5	 2018	

Ocean	surface	stress	 	 ORA5	 2018	

Ocean	surface	heat	flux	 	 ORA5	 2018	

Sea	level	 	 ORA5	&	C3S_312a	 2017	

Sea	state	 	 ERA5	 2018	

Subsurface	temperature	 	 ORA5	 2017	

Subsurface	salinity	 	 ORA5	 2018	

Subsurface	currents	 	 ORA5	 2017	

Sea	Ice	 	 ERA5	&	C3S_312a	 2017	

Transient	Tracers	 CFCs	 C3S_312b	 2018	

Inorganic	carbon	 	 C3S_312b	 2018	

Ocean	Colour	 	 C3S_312b	 2018	

	

Atmospheric	ECVS		 Products	 CDS	products		 Timing	

TOA	Radiation	Budget	 TOA	SW	 ERA5	 2017	

		 TOA	LW	 ERA5	 2017	

Wind	air	speed	 U,V	 data	 2017	

Temperature	 T	 ERA5	&	C3S_311a	 2017	

Water	vapour	 Q	 ERA5	&	C3S_311a	 2017	

cloud	properties	 	 ERA5	 2017	

aerosol	 AOD	 C3S_312a	&	CAMS	 2017	

	 SSA	 C3S_312a	&	CAMS	 	

	 ALH	 C3S_312a	&	CAMS	 	

	 Extinction	profile	 C3S_312a	&	CAMS	 	

Carbon	dioxide	 CO2	Total	column	 C3S_312a	 2017	

	 CO2	Surface	 C3S_311a	 	

Methane	 CH4	Total	column	 C3S_312a	 2017	

	 CH4	Vertical	profile	 	 	

Long-lived	GHGs	 CFC	 C3S_312b	 2018	

	 N2O	 	 	

	 ...	 	 	

Ozone	 Stratospheric	 ERA5	&	C3S_312a	&	C3S_311	 2017	

	 Tropospheric	 ERA5	&	C3S_312a	&	C3S_311	 2017	

	 Total	Column	 ERA5	&	C3S_312a	&	C3S_311	 2017	

	


