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C l i m a t e  D a t a  S t o r e  – C D S

The CDS contains 
observations, global and 
regional climate reanalyses, 
global and regional climate 
projections and seasonal 
forecasts.

The CDS is designed as a 
distributed system, providing 
improved access to existing 
datasets through a unified 
web interface
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C 3 S :  E O  b a s e d  E s s e n t i a l  C l i m a t e  Va r i a b l e s
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IMPLEMENTED BY

Aim: to generate seasonal forecast products based on the best information 

available, to an operational schedule, and make them publicly available. 

C 3 S  s e a s o n a l  f o r e c a s t s  - I n t r o d u c t i o n

Horizontal grid: global 1deg x 1deg
Ensemble size:

• Forecasts: ~50 members
• Hindcasts: ~25 members x 24 years (1993-2016)

Variables
• Surface

• 7 vars every 6h 
• +30 vars every 24h

• Pressure (11 levels, from 925 hPa to 10 hPa)
• 8 vars every 12 h

Agreed NetCDF specification C3S-0.1 (based on CF)



C l i m a t e  D a t a  S t o r e

Searching and Browsing Functions



C l i m a t e  D a t a  S t o r e

Discovery and Retrieve Functions Gridded Satellite Observation Example

+ APIs
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C l i m a t e  D a t a  S t o r e  - i m p l e m e n t a t i o n

• Ongoing physical implementation:

– On-Premises Private Cloud : 

• CloudFerro

– 34 compute servers x 2 cpu x 12 cores@ 2.2 GHz and 192 GB RAM per server  

– 4 compute server x 2 CPUs x 8 cores @ 2.6 Ghz and 64 GB RAM per server 

– 100 TB SSD and 900 TB HDD

Phase I
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C l i m a t e  D a t a  S t o r e  - T o o l b o x

Toolbox:

The CDS provides an 
authoritative set of 
software that will allow 
users to develop 
applications that will 
make use of the content 
of the CDS
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Climate data store

As an operational Service, C3S

ambitions to become an enabler of downstream climate services, by providing or brokering 

high quality and sector relevant climate data and indicators:

1) to provide practical examples of how C3S in general and CDS in particular could deliver 

information of relevance to specific sectors.

2) To act as  benchmarks of good practice.

3) To document users needs, and whenever possible address those.

In particular SIS contract should develop and make available 

sector-relevant indicators and tools that were either unavailable or inaccessible before.
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Data is not information without users and context: co-design in practice …

This is a small subset of the set of users SMHI have engaged with in one of our SIS contracts. We had so far 17 of those contracts. 

It is difficult to summarize all we learnt but:

1) Many users just want data: good data, easy to access and well characterised.

2) Our primary users are not necessarily the end-user but rather the intermediate ones 

Italy Spain Netherlands 

Sweden Slovakia Sweden

Berit Arheimer et al @SMHI



Contract led by Uni. Reading



Climate
Change

swicca.climate.copernicus.eu

Pechlivanidis et al EGU2018-5194  
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Water resources and drought

Using a combination of chain of models linking future climate scenarios 

with hydrological parameters it has been possible to produce an 

operational assessment of current and future conditions. The water-

agriculture-energy nexus provide a good example of how climate mitigation 

and adaptation can be intertwined. Madrid, in the small plot faces 

significantly different hydrological futures depending on the mitigation 

strategy adopted.  

Samaniego et al. Nature Climate Change 

volume 8, pages421–426 (2018)

doi:10.1038/s41558-018-0138-5
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C l i m a t e  i n d i c a t o r s  r e l a t e d  t o  S h i p p i n g  

Which part of the route/season is most likely to lead to overconsumption ?

When will the Arctic route become commercially viable?

Where/when will I find icebergs ?
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SWICCA

Contract led by SMHI



Credit: Victor & Kennel, Nature Climate Change, 2014.

Climate indicators Trend 

Surface  temperature

Greenhouse gases

Rain

Sea Ice

Glaciers

Sea Level

Soil Moisture

C 3 S :  O p e r a t i o n a l  p r o d u c t i o n  o f  c l i m a t e  i n d i c a t o r s



Climate
Change • The past (2016-2018):

– Energy (UEA, CEA), Water (CEH,SMHI), Insurance (CGI),  cities 
(SMHI), agriculture (TelespazioVega)

• The present (2018-2019,..):
– European: storm-surges (Deltares), fisheries (PML), tourism 

(TEC), cities/health (Vito) 
– Global: shipping (OSM), global impacts (SMHI), agriculture 

(WEnR)

• The future :
– Recently signed: energy, water, insurance 
– quality assurance for SIS, biodiversity, forestry, cultural heritage, 

case studies, DRR,  transport, …

SIS contracts 

Proof of 

concept

Operational 

phase 



Climate
Change • A common framework to deal with  all terrestrial ECVs across time-

scales: from historical reconstructions, to multi-decadal projections.

• A coordinated  approach to water across Copernicus Services. 

• Improve the quality of the observational record for terrestrial ECVs

• Striking the right balance between the service provision and the 
requirements to maintain a lively downstream market of applications.

Points for discussion
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climate.copernicus.eu
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Carlo.Buontempo@ecmwf.int
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