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A rapidly changing landscape
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There are more climate related disasters now than 
ever before. Improving our ability to describe then 
and predict them would equip our society to better 
manage them.

World Economic Forum 2022: Global Risks 
Report: “most severe risks on a global scale 
over the next 10 years”
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Too complex (big) to handle

• In 1995, ECMWF archive was growing annually by 14 TB

• In 2012, the archive was growing daily by 28 TB

• In early 2018, the daily growth was 200 TB

http://htor.inf.ethz.ch/publications/img/schulthess-exascale-climate.pdf

At the end of 2015, the archive 

held about 140 PB of data

The current figure is about 

400 PB* and growing

A simple example

ERA-I  0.1 Pb

ERA5 12 Pb

ERA6 <80+ Pb

*If it were music, it could provide a 

staggering 1.000.000 years of streaming 

more than our life on the planet as homo 

sapiens
https://iammdnor.com/2015/08/15/infographi
c-hpw-large-is-150-petabytes/ 

Image from: 
https://twitter.com/GCWeniger/status/1363822745834967043?s
=20&t=3izmNInjv_FMKnvgbn-RvA
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C3S: operational support to climate adaptation

Typical download:  ˜100 TB /day

Typical number of requests: 500k/day

˜154.000* users 

https://cds.climate.copernicus.eu
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Smart data for smart decisions

Inspired by @Ed_Hawkins | @IPCC_CH

Global
Europe
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 Surface air temperature anomaly for June to August 2022

(Data: ERA5.  Reference period: 1991-2020.  Credit: C3S/ECMWF)
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New in-situ products available:
• Temperature, RH and wind profiles - GRUAN reference network

• In situ total column ozone and ozone soundings from the World 
Ozone and Ultraviolet Radiation Data Centre.

• Integrated Global Radiosounding Archive

• Global Land & Marine Observations Database: surface 
atmospheric variables from comprehensive in-situ observations

• E-OBS: 8 gridded, daily variables from 1950 to the present, 
derived from European station observations

• Regional networks: 
• NGCD: Nordic gridded, daily temperature and precipitation 

data from 1971 to present derived from in-situ 
observations.

• LAPrec: gridded, monthly precipitation from 1871 and 
1901, from Alpine stations.

Observations and data rescue  (see H. Hersbach talk)
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Operationalising ECV provision (see J. Muñoz Sabater’s talk)

• 5 thematic ECV hubs: 
• Atmospheric physics

• Atmospheric composition

• Ocean

• Hydrology & Cryosphere

• Land Biosphere

• 37 ECV products

• 2 new products by end of 2022
• Ice Surface Temperature
• Sea Ice Drift

• > 300 user-oriented documents 
• 9 tutorials 
• 4 published data viewers
• 4 published toolbox applications + 25 new 

applications/use cases under analysis
• Jupiter notebooks under preparation

Total number 

users

Total volume 

downloaded (in 

GB)

Total number 

requests 

Distribution per sector

Distribution per country
And much more…
• Full list of citations & acknowledgments per ECV product, 

• Licenses for all products, 

• Generation of DOI per catalogue entry

• Expert user support

• Independent and full quality control assessment per variable

• Products generated for the European State of the Climate

7



Climate Change

The dataset: ERA5 Reanalysis

ERA5: A full-observing-system global reanalysis for the atmosphere, land and 

ocean waves • Most popular dataset in the CDS (92 K Users)
• Available from 1959 onwards

• Daily updates 5 days behind real time
• Production of additional decades (1940-1958) 

available soon
Hersbach et al., 2020 (QJRMS)  
https://doi.org/10.1002/qj.3803

ENTRY CATALOGUE DATA  USED FOR THE APPLICATION
Why ERA5 for this application ?
No gaps in space / time
Quality controlled
Key in climate monitoring activities & 
many other applications
Updated in NRT

https://doi.org/10.1002/qj.3803
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Chain of services and products and feedback loops
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European State of the Climate 2021 – 5th edition of annual report

 https://climate.copernicus.eu/esotc/2021
 https://climate.copernicus.eu/climate-indicators

414 ppm CO2
1876 ppb CH4

1.2ºC

Europe 2.2ºC

3.1mm/
year

Global ~ 30 m

Greenland ~ -3800 
+/-340 Gt
Antarctica ~ -2720 
+/-1390 GtGlobal 

0.9ºC

https://climate.copernicus.eu/esotc/2021
https://climate.copernicus.eu/climate-indicators
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W h a t  i s  a n  a p p l i c a t i o n ?
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CADS Toolbox Blueprint

Whilst the new system is being developed, providers can create informative Jupyter notebooks which 
can be used as training material

[user@macbook] $ pip install cadstoolbox

# import the package into your python 
session
import cadstoolbox as cads



Climate
Change What are the bottlenecks in today’s observation system you encountered in terms of 

transforming climate data into information relevant for decision making (Topic 3) and 
accessing, archiving, and processing climate data? (Topic 5)

• The direct use of observational records is perceived hard by non-academic users. The dataset are 
often complex, non-standard, non(always)-timely produced  …

Which are the most urgent yet feasible actions for improving the situation?
• Standardise, standardise, standardise! 

• Data and metadata structure need to be extremely uniform across data sources so that a set of 
universal tools can be developed and operate seamlessly across them.

Your vision for the future: By 2050, I imagine GCOS to:

• GCOS won’t exist anymore as all the issues we face now will be fully tackled by then. And it is 
always a good sign to factor-in our own obsolescence. 

F i n a l  G C O S  s l i d e
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Copernicus EU

@CopernicusEU
@CopernicusECMWF
@carlo_tuitter

www.copernicus.eu
climate.copernicus.eu

Copernicus EU
Copernicus ECMWF

@copernicusecmwf

Copernicus ECMWF

Thank you for your attention


