
C l i m a t e  C h a n g e  S e r v i c e

Climate Change

Copernicus Climate Data Store Toolbox

Angel Lopez Alos, ECMWF
Cedric Bergeron, ECMWF 
Baudouin Raoult, ECMWF



Climate
Change

C O P E R N I C U S

SPACE COMPONENT IN-SITU COMPONENT

SERVICE COMPONENT

Source: copernicus.eu, retrieved April 2014

Copernicus, previously known as GMES (Global Monitoring for Environment and Security),

is the European Programme for the establishment of a European capacity for Earth
Observation

USERS

B
u

d
ge

t 
o

f 
€

4
.3

 B
n

fo
r 

2
0

1
4

-2
0

2
0 Fu

ll, fre
e

 an
d

 o
p

e
n

 acce
ss to

 d
ata



Climate
Change

C O P E R N I C U S  S E R V I C E S  C o m p o n e n t

JRC



Climate
Change

 The European Commission has entrusted ECMWF with the 
implementation of the Copernicus Climate Change Service – C3S

 The Copernicus Climate Change service will provide information to 
increase the knowledge base to support adaptation and mitigation 
policies.  
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E
v
a

lu
a

ti
o

n
  

&
 Q

C
 f

u
n

c
ti
o

n
O

u
tre

a
c
h
 &

 D
is

s
e
m

in
a
tio

n
 

from European commission 

e.g.,FP7 Space call, H2020

from EU Member States, 

ESA, EUMETSAT, EEA, 

WMO..

Climate Data Store

Sectoral Information System

Stakeholders & users
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Climate
Change  The Climate Data Store will be at the heart of the C3S infrastructure and will provide

information about past, present and future climate in terms of Essential Climate
Variables and derived climate indicators

 The CDS will be designed as a distributed system, providing improved access to existing
datasets through a unified web interface

 The CDS will contain observations, global and regional climate reanalyses, global and
regional climate projections and seasonal forecasts

 The CDS will also provide an authoritative set of software (toolbox) that will allow the
users to develop applications that will make use of the content of the CDS

 This service will accommodate the needs of the highly diverse set of users that will
include policy makers, experts as well as scientists

C l i m a t e  D a t a  S t o r e  - C D S
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C l i m a t e  D a t a  S t o r e  c o n t e n t

Scientific basis:

• Essential Climate Variables as 
defined by GCOS 

• GCOS Status Report and 
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• IPCC, CMIP
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C D S  A r c h i t e c t u r e
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C D S  i n f r a s t r u c t u r e  a n d  t o o l b o x : C h a l l e n g e s

 Diversity of users
 Diversity of data sets 
 Very large data volumes
 Distributed Data Sources
 Interoperability, Standard Compliance
 Need for interactivity
 Friendly Front-end, robust Back-end.
 User-defined workflows
 Variety of presentation methods
 Access via API
 User management
 Performance monitoring
 System Scalability
 Evolving requirements, adaptability

Reanalysis
Observations
Projections

Cloud Computing
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C D S  i n f r a s t r u c t u r e  a n d  t o o l b o x

The Toolbox will be composed of:

 Tools that perform basic operations on data, such as the computation of statistics, 
sub-setting, averaging, value at points, etc.

 Workflows that combine tools by chaining them so that the output of some tools is 
used as input to others

 Applications that make use of workflows and selected data and products of the 
CDS, to build interactive web-pages allowing end-users to interact with the CDS

 A Toolbox Compute layer:

 When possible tools will be executed next to the data (at the data suppliers)

 Otherwise, computations will be performed in a dedicated compute layer

 Use of cloud technologies

 Compute layer will also hold intermediate results
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W h a t  d o  w e  m e a n  b y  D a t a ?
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C D S  t o o l b o x :  A p p l i c a t i o n  w o r k f l o w s
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C D S  t o o l b o x :  A p p l i c a t i o n  f r a m e w o r k
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C D S  O p e r a t i o n s

 Monitoring

 Reporting

 Capacity planning

 Usage statistics

 Service level agreement

 On-call and support

 Help desk

 High-availability

 Backup



Copernicus Climate  
Change Service

climate.copernicus.eu


