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Evaluation and quality control of the CDS

g::;a;s The CDS requires an Evaluation and Quality Control (EQC) function that provides an overarching quality assurance service. It
polices all aspects of the CDS and includes:
[
o 8 CDS datasets: provide information about the technical and scientific

; A\ quality and fitness-for-purpose, along with independent assessment of
oV dSnlA

the datasets
Datasets

Assessment

- |

CDS Toolbox: assessment of maturity and fitness for purpose of the
software provided to explore the datasets

Quality

Assurance

CDS service: performance assessment of the CDS infrastructure (e.g.
speed, responsiveness, system availability)

CDS users: user requirement assessment to measure users’ satisfaction
with the CDS. Map evolving user needs into viable user requirements to
ensure a user-oriented evolution of the CDS
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" EQC OF THE CDS DATASETS
Y Datasets
.~ Assessment

Quality

Assurance
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EQC of the CDS datasets

Climate
Change

The quality assessment of the CDS datasets is collected in Quality Assurance
Reports (QARs). The QAR includes a variety of dataset documentation,

o \:=VENEE | according to provider indications, that is independently reviewed by the EQC
team, including anindependent assessment of the data

inthe CDS

A challenge: the CDS datasets encompass a wide variety of data types:
Satellite observations

In-situ observations

Global and regional reanalyses

Seasonal forecasts

Global and regional climate projections

ooooo

This poses challenges to provide a seamless and homogeneous EQC information for the
whole CDS datasets

To overcome this issue a synthesis table is published in the CDS web portal
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EQC of the CDS datasets

Bnate The EQC information is made of dataset documentation according to provider indications and reviewed during the EQC
Change process plus anindependent assessment conducted by the EQC team

) e Compliance with a set of minimum requirements
ast

assessment

U Documentation: e.g. quantity name, units, format, resolution, provider, version, description of
processing, uncertainty characterization
U Data checker: e.g. space/time completeness of data and metadata, physical ranges of plausability

¢ Includes expert evaluation and maturity matrix

In-depth
assessment

U Documentation: e.g. quality flags, product traceability chain, validation report, inter-comparison
activities

U Independent assessment: e.g. compliance with community standards, maturity matrix (whether
best practises have been followed), fitness for purpose (weather the datasetis robust and
sufficient for the user’s specific application), performance metrics, data strong and weak points
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Synthesis

table

Based on information obtained by providers and reviewed by EQC

Based on results from the EQC assessment

USER

INTRODUCTION DOCUMENTATION

Datasetoverview User guide

Temporal and
spatial coverage
and resolution

Scientific
methodology

Uncertainty

Provezs guantification

Datasetversion Validation

Record update

Inter-comparison

INDEPENDENT

ACCESS ASSESSMENT

Data check

Toolbox
compatibility

Expertevaluation

Maturity matrix

Archiving
Summary of the

U The synthesis
tableis a tool to
organise and
homogenize the
EQC information

U Its layout is
shared by all data
types

U Each box has a
link to display
the specific EQC
information of
interest

independent
assessment
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Display of the dataset EQC information

CI | mate Overview  Download data  Documentation EQC

Change U User selects the dataset and
variable of interest

Processing level @

Level3
U The user is then offered the option
to access the related EQC
Variable ® . . L.
information by clicking on the
appropriate link
Ozone concentration

U The information is presented

Vertical aggregation ® through a web page displaying the
synthesis table; the webpage is
created dynamically using the most

(D verstprones i snses recent information availablein a
database

Sensor

Combination of MIPAS, GOMOS, SCIAMACHY and OSIRIS sensors

ACE (Atmospheric Chemistry Experiment)
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EQC

information
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Based on information obtained by providers and reviewed by EQC

Based on results from the EQC assessment

INTRODUCTION

Dataset overview
L)

rd

Temporal a
spatial coverage
and resolution

W

Providers

Datasetversion

Record update

USER
DOCUMENTATION

User guide

Scientific
methodology

Uncertainty
guantification

Validation

Inter-comparison

ACCESS

Toolbox
compatibility

Archiving

INDEPENDENT

ASSESSMENT U The synthesis
tableis a tool to
organise and
homogenize the

Data check EQC information
U Its layout is
shared by all data
Expert evaluation types

U Each box has a

. . link to display
Maturity matr ot
S " the specific EQC
information of
Summary of the interest

independent
assessment
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Content management system: Seasonal QAR

User account menu Seasonal forecast daily data on single levels, ECMWF System 5, 2m temperature
INTRODUCTION USER DOCUMENTATION ACCESS MDEPENDENT ASSESSMENT
Tools A1, Dlatase! overview B, User guide 1. Toolbon compashiity b8, Data check
AZ. Temporal and spafial coverage and resolution B2 Scientiic mathodokogy C2. Auchiving D2 Expert Evaluation
AQ, Prosvidan B Unceriainty quansfication [ Datasel Maturity
Ad, Diatasel vorson B Valdation Dd. Siammary of Indepersin! Absaidment
A%, Recoid updass BS. Inti-comsparisn
A s S Q The synthesis table web
o pages are built
Forecasi sysiem name Seasonal lonecas! dally data on single kvels from 2017 o present dyna mlca I Iy, S hOWI ng the
| S — ——— information stored and
Physical quantiey unit K managed by the EQC
Content Management
How 10 cite this fomcans syssem? Ritpaciooeupnon earmd iy display COPSRV Descripnon ol SEASS . System (CMS)
Calalogue eniry category Sexsonal lofecasts
e e e Ty BoS oty U The user selections form
In there & user fomum provided for the dataser? Ho the query to interrogate
the database managed
Hai this famcait syitem been genedated lor & specific uiage? s by the C MS
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Display of the dataset EQC information

Climate Based on information obtained by providers and reviewed by EQC Based on results from the EQC assessment
Change
USER INDEPENDENT
e DOCUMENTATION ACCESS ASSESSMENT Q The synthesis

tableis a tool to
organise and
homogenize the

independent
assessment

Record update

Inter-comparison

Toolbox .
sTaet?;Tgé?,leigde Scientific compatibility Q its layout is
e G Expertevaluation types
g
Ee Uncertainty
quantification U Eachbox has a
Maturity matrix link to d|§P|ay
. o the specific EQC
Datasetversion Validation inf i f
Archiving !n ormation o
- - it -
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Seasonal QAR: expert evaluation

Level

Select v

Start Month

March v

Forecast Month

3 v

* Metric
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EQC OF THE CDS TOOLBOX

Datasets
Asspcemant

Quality

Assiirance
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EQC of the CDS Toolbox

The EQC function assesses the quality of the CDS Toolbox from multiple angles: tools, workflows, Common Data Model

(CDM), application editor, provenance tracking system.

Datasets
Assessment

Quality

Assurance

Software quality assessment is based on the
internationally-recognized standard ISO/IEC 9126
and extensions (e.g. 1ISO/IEC 25010:2011)

The EQC framework of the Toolbox aims to:
U Assess the maturity of the software tools: robust in terms of code
versioning and testing and well documented

U Evaluate the fitness-for-purpose of the software through use
cases identified together with the users, assessing the
applicability of the Toolbox to specific operations

Maintainability
[ Usability ] [ Efficiency ]
ISO
9126
[Functionality] [ Portability ]
Reliability
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EQC OF THE CDS SERVICE

Datasets
Accocement

Quality

Assurince
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EQC of the CDS service

" Climate

B e The EQC function measures and reports the technical quality of the CDS service (e.g. system availability, response time).
Datas The KPIs have been inspired by the
A _ata_SEtS internationally-recognized standard ISO/IEC
ssessment
25010 and 25011
X Qual ty
Assurance Performance
~+—r
Suitability Reliability
In particular, monitoring of the CDS infrastructure is
= based on:
1 U A set of Key Performance Indicators (KPIs)
U On-line rating widgets to monitor user satisfaction [ Ovelrill ] [ Visibility ]
quality

O A web dashboard hosting the KPIs and widget
statistics forinformation of the operators S ECMWF Gpernicus .
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User engagement

As the C3Sis a user-driven climate service, user feedback is central to develop recommendations for improvement and
expansion of the overall C3S (CDS data, Toolbox and SIS products)

User p00| Service Users

Data users Toolbox users

ﬁ! C3s- \

eqc@ec
mwf.int
e-mail

Impact
researchers

Knowledge
brokers

USER

Links FEEDBACK Harvesting user Analysed in a report for
with Direct requirements in a further development of
otherC3S contact database the C3S

contracts
CDS Help ::

feedback o\ Sup8|:L>ort

AN
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a OTHER SERVICES

Datasets
Assessment

Quality
Assurance
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Marine service

CMEMS has a well-dev«'oped product quality control system performed mainly by the providers and coordinated by

Mercator that focuse > scientific quality of the datasets
A working grou Q
* Meet eac’ Q

* Agreec [/ &/ ‘/df
t evo\utn\ (/0/ é“ C"
L3. evolution &. /e/.. Q

* Exchange regularly e&

on top|cs/act'|ons 1-2-3 - /befb

S
on new reference observation
on common scientificissues .-

A coordination team of 3+ people (1,5 FTE):

e Organization of meetings, animation of working group
* Reviewing documentation and reporting

studies
* Draftroadmaps for topics 1-2-3

* Development and maintenance of central website SCECMUT (opemnicus R e
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@ Conclusions

Climate
Change | [ The EQC function of the C3S provides an overarching quality assurance service for the
whole CDS and SIS components

O Users can fully understand the status and purpose of data and products, with all relevant
information in one place, with a unified language and look-and-feel, based on the
aspects the user deems most important

O The homogenization of the EQC information across all datasets allows to directly use
several different datasets

O The EQC function is run by independent actors and helps data producers to understand
which information they need to deliver for their datasets to be usable

O Applications (e.g. energy, water) will inherit the EQC information and propagate it to
their end-user indicators

L There is a plethora of EQC functions across Copernicus services (mainly CAMS, CMEMS
and C3S), with different principles, vocabularies and methodologies that would benefit
from some level of coordination
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