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ECMWF / Copernicus users in the spotlight



European Centre for Medium Range Weather Forecasts (ECMWF)
• 24/7 operational centre, producing global numerical weather predictions
• One of the largest meteorological data archives worldwide (> 250 PBs)

Operates two of the Copernicus services
• Copernicus Atmosphere Monitoring Services (CAMS)
• Copernicus Climate Change Service (C3S)

A wealth of open environmental data on climate, air quality, floods, fire, ...

ECMWF and Copernicus
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Copernicus 
Climate Data Store

From a pure 
download system to 
a cloud-based data 
on-demand system

11500+
registered  

users

https://cds.climate.copernicus.eu



More than 12,000 users registered



• Make data discovery and access easy 
and relevant for users

• Provide scalable data access 

• Provide an online capability to process 
data and execute workflows

• Provide easy-to-use online applications 
for users

• Enable reproducible research

CDS 
vision



The CDS concept

Designed as distributed 
system, providing 
improved access to 
existing datasets 
through a unified web 
interface



The CDS: 
an operational system • On-Premises private cloud 

• 40+ nodes, 2000+ CPUs, 8TB memory
• 2.5 PB usable (of which 256 TB SSD)

Automatic deployment using
• OpenStack Heat
• CloudInit
• Puppet

Partners are given VMs to contribute data 
and tools 



Data 
discovery



CDS 
datasets

Global 
reanalysis data

Multi-system seasonal 
forecasts

Sectoral impact 
indicators

Climate model outputs 
via ESGF



CDS 
Data 
Access

Personal space: 
manual 
download

CDS API: 
programmatic 
download



CDS 
Toolbox

Personal space: 
manual 
download

CDS API: 
programmatic 
download

• Code editor 
(Python-based)

• Example scripts

• Direct outputs

• Building of online 
applications



CDS 
Outlook

• Catalogue of example workflows and 
applications (for e.g. climate services, 
adaptations, etc.)

• Information on evaluation and quality 
control for each catalogue entry

• API for toolbox workflows

• Establishment of a CDS community (Forum, 
workflow sharing, etc.)



Users of Big Earth Data 
in the spotlight

A user perspective on 
current and future cloud-
based data systems



• Online questionnaire

• Open from 12 Nov 2018 to 30 Jan 2019

• Promotion via 
• Twitter (with support of CopernicusEU, CopernicusECMWF

and GEO)
• Geospatial mailing lists, such as CODATA, OGC
• Geospatial communities, such as EGU/AGU ESSI
• Copernicus C3S and CAMS newsletter
• Article at Geoawesomeness
• Medium blog article
• LinkedIn
• Individual contact of subject-matter experts
• ECMWF commercial customers

• 214 respondents

User requirements 
survey

Design, promotional 
channels, time frame, 
responses







Basic demographics

Country of residence
- 36 different countries
- Most respondents from Germany (23%), United States (14%) and UK(9%)
- followed by Italy (7%), Canada (6%), Austria (5%) and Spain (6%)
- 1 NAs

Age groups
- 43 % in age group 30-40 years
- 25 % in age group 40-50 years
- 3 NAs





Information about work

Work sector
• 37% University
• 16% in Government
• 16% Established company
• 7% in Intergovernmental organisations
• 6% in Non-profit organisations
• 2% in Start-ups

Data provider vs. data user
- 72% data user
- 16% data provider
- 2 % both



Preliminary 
conclusions and 
Outlook
You want to get notified when final survey results are published?
Write an email to Julia.wagemann@ecmwf.int



Preliminary conclusions (1/2)
• Interest in using new data access / processing systems in the future, especially 

cloud services and data cube technologies

• There is an overall satisfaction (more than 60%) of any data access system 
currently use

• Interest in using more open environmental forecast data in the future 

• Majority of users handle data in a programmatic way (less than 5% do not use a 
programming language) (Preferred programming langues is Python)

• More users would like to work in a collaborative way in the cloud, e.g. sharing data 
and processing routines



Preliminary conclusions (2/2)
• GeoTIFF and NetCDF format most commonly used (strong motivation to get 

familiar with unknown data formats as well

• Motivation to migrate to cloud services (a publicly-funded cloud is preferred by a 1/3 
of the users, and a fourth do not mind the legal policy)

• Growing data volume and limited processing capacity, but also the quantity of 
data portals and data discovery are the major challenges 

• Willingness to pay for cloud services; a costing model would be preferred

• Willingness to pay for data processing and storage, less for service support or 
data download



Next steps

• More in-depth quantitative 
statistical analysis

• Discriminant analysis to see 
whether user groups can be 
build

• Conduct in-depth expert 
interviews

Next steps



Contact
ECMWF / University of Marburg
julia.wagemann@ecmwf.int

@JuliaWagemann

Participate to the user survey:
http://bit.ly/user_survey_big_earth_data

http://bit.ly/user_survey_big_earth_data

