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Climate predictions and projections

New activities on climate predictions and projections:

• Prototype decadal prediction service

• World-wide CORDEX simulations for the CDS, connected to the IPCC Climate Atlas

• Link between CDS toolbox and the ESGF compute nodes: design and implementation

• Inclusion of CMIP6 data in the CDS catalogue

• Maintenance of the C3S-related infrastructure at ESGF
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Prototype decadal prediction service

Aligned to user requirements and designed in agreement with producers of predictions

Two topics: 

• Identify best practice for interpreting decadal prediction model output (bias correction, 
verification, data encoding)

• Develop case studies for user-relevant applications

– Infrastructure (DWD): management of water level and

water quality of the upper catchment in North-Rhine-Westphalia                 

– Agriculture (BSC): planning of crop yields 

(drought, heat waves), globally – JRC

– Energy (CMCC): Production of hydropower and solar energy –

ENEL (Italy and Spain)

– Insurance (UKMO) : Risk associated with tropical and extra-tropical

cyclones over the Atlantic basin – Willis Towers Watson



Climate
Change

4

Prototype product - example

headline results

ACE
(accumulated cyclone 
energy -
meteorological 
measure of collective 
intensity of storms) 

validation 
(contingency tables)

insured losses

forecast in the 
context of past 
cases (two views)
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New data in the CDS

World-wide CORDEX simulations for the CDS
• Bring data already at ESGF in line with C3S 

requirements (paralleling quality control and 
service implemented for European CORDEX 
regions).

• Bring in ESGF data not yet available there (usually 
produced by ‘other’ modelling groups).

• Make available data from multi-region experiments 
(e.g. CORDEX-CORE).

• Establish operational connection with the IPCC 
climate atlas.

• CMIP6 simulations 
– climate change scenarios;

– historical simulations;

– initialised decadal predictions.
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New operating capability in the CDS

Robust operations on CMIP/CORDEX climate projections through the CDS toolbox
– Design interface between CDS toolbox and ESGF compute layer

– Develop, test, implement Web Processing Services (WPS) for data volume reduction

– Ensure operational ‘status’ for this facility (reliable availability, parallel use, scalability…)  

2. Usage: request and process data 1. Definition: characterize, analyse, define fixes

Python 
client 

(rooki)

Scan 
(dachar)

ESGF Data 
Pools

[netCDF]

Character
[JSON]

Analyse
(dachar)

Fixes
[JSON/
NcML]

WPS
(rook)

Data-aware 
Ops (daops)

Climate 
Simulation 

Ops (clisops)

Outputs
[netCDF]

Fixed data 
(Xarray)

Development                                         DATA                                           Server                                     Client

Analysis
[JSON]

Define 
fixes

(dachar)
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What does C3S work on climate projections bring to Member States and users 
around the world?

• ‘Operational’ access to a large set of data from climate projections;

• Supplementary quality control on climate projection data – global and regional, from CMIP5 
and CMIP6 - for the benefit of climate services;

• Tools for processing climate projections in efficient manner (‘operational’ WPS);

• Regional climate projections:
• supplementary projections for European CORDEX regions → better uncertainty estimates;
• an unprecedentedly large set projections for non-European regions;

• Strong links with the IPCC assessments on regional climate change of relevance to climate 
services (IPCC climate atlas).
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C3S Evolution
Sectoral Information System
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Operational service for the water sector

https://climate.copernicus.eu/operational-service-water-sector

https://climate.copernicus.eu/operational-service-water-sector
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European Storm Surges

Case study : future climate change in the coastal 
Baltic Sea region of Køge Bay (Southern 
Copenhagen) :
• Return value of the storm surge events
• Wave heights
• Gate closure numbers

https://climate.copernicus.eu/european-storm-surges

https://climate.copernicus.eu/european-storm-surges
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NRT Climate information for Tourism in Romania

• To develop and provide climate and environmental information tailored for touristic 
purposes 

• Easy-to-use web based platform 
• Adapted for 4 different touristic destinations types and for each month, 
• 12 categories of indices, derived from C3S products and other Copernicus data sources 

(Copernicus Atmosphere Monitoring Service, Copernicus Global Land Services, Copernicus 
Marine Monitoring Service, Copernicus Open Access Hub).
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SIS evolution: benchmark & best practices

• Bias Adjustment
• Downscaling & Aggregation
• Extremes
• User defined skill & thresholds
• Climate Analogues
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SIS evolution: benchmark & best practices

• Bias Adjustment
• Downscaling & Aggregation
• Extremes
• User defined skill & thresholds
• Climate Analogues
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Storymaps
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The evolution of SIS component of C3S

Useful, usable and used information (reliability, traceability, accessibility…)

SIS ambition
• a reference set of tools, applications, indicators, workflows, use cases, 

examples, stories
• fully built on the CDS data and technology
• fully embed the evaluation and quality control function
• User-centred 
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C3S Evolution 
Extreme events and attribution
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Climate information and knowledge

Quality assured information and tools for users 
ranging from scientists to practitioners and policy 
makers.
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Extreme events and climate change attribution 

Provide information about event in 
the context of climate change with 
as short a delay as possible
→ “Rapid service”

Credit: National Academy of Sciences, 2016

Extreme event happens
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Prototype activity – November 2019 to June 2021

Target users for prototype:
➢ National met and hydro services 
➢ Communication intermediaries

Activities:

Evolution
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Protocols

Communications protocol
Who? When? Where? How? 
To whom? In what situation?

NMS1
User

NMS2

Service protocol 

Rapid attribution protocol 

Extreme 
event 

happens

No attribution 
analysis

Final general 
statement

Attribution 
analysis

More detailed 
final 

statement
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Rapid attribution protocol 

Rapid 
attribution 

protocol

Analysis step 1

Final 
statement

Analysis step 2

Final 
statement

Analysis step n

Final 
statement

Testing of protocol with case studies
✓ 2018 heatwave in Europe
✓ 2013 Elbe flooding (precipitation)
o …
o …
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Communication products

Draft products 

Focus group
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Quality assurance for all parts of the service

Advisory board

EQC for data and tools

Workshop 24-25 Nov 2020

Multi-stage approach

Draft 1 Draft 2 Final Update

Move to operations contingent on QA       


