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@ Copernicus Climate Change service - C3S

Climate

Change  The Copernicus Climate Change service provides information to
increase the knowledge base to support adaptation and
mitigation policies.

— Health —e.g. prevalence of mosquitos

— Tourism — e.g. length of ski season

— Industry — e.g. efficiency of ports

— Energy — e.g. strength of wind/tidal/river flow
— Agriculture — e.g. length of growing season /@\\
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@ The Climate Data Store: vision

Climate
Change

* Make data discovery, access easy and relevant for users
* Provide online capabilities to process the data to users

* Provide easy-to-use online applications for users
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What kind of data?

Access to past, present and future climate information

Observations (in situ and satellite)
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Forecasts and reanalysis model output
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Climate model simulations
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Projected changes In annual mean temperature (I-ﬁ) and annual ndptunon(ngm)
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The Climate Data Store: concept
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@ The Climate Data Store: performance

& Registered users # Running s ers & Queved users 08 Running requests B Queved requests on

Climate e ... = 45,030 82 6 123 85 07:05

Daily downloads

16,843

34,095

53,260
114915 112718
226,206
433672 41218

Countries EU/EFTA

* Make C3S datasets discovery, access easy f -~ .
and relevant for users | "

* Provide online capabilities to process the data
and develop applications By s s

Datasets Top 8
ERAS hourly data on single levels from 1979 to present

ire levels from 1979 to present

ERAS.1 complef eric reanalysis from 1979 to present
ERAS-La m 1981 to present
B Season a on single levels

* Provide scalability (datasets, computation) —— L

* Enable reproducible research (provenance, DOIs, etc)
BN Coerion e e ECMWF




@ The Climate Data Store: data access

g:i;“nagt: Distributed Data
providers
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| CMIPS monthly data on single levels - -
«

Harmonised, simple, consistent and
reliable online system
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The Climate Data Store
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Search results
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Sort by
Relevancy

Title

v Product type

Climate projections @
¥ Reanalysis 2y
Satellite observations an
Seasonal forecasts (6)
Sectoral climate indices @
v Spatial coverage
Global 2y
¥ Temporal coverage
Past (=]
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Showing 1-2 of 2 results for  Reanalysis x
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ERAS hourly data on pressure levels from 2000 to present

ERAS is the fifth generation ECMWF atmospheric reanalysis of the global climate. Reanalysis combines model
data with observations from across the world into a globally complete and consistent dataset...

ERAS hourly data on single levels from 2000 to present

ERAS is the fifth generation ECMWF atmospheric reanalysis of the global climate. Reanalysis combines model
data with observations from across the world into a globally complete and consistent dataset...

ERAS hourly data on pressure levels from 2000 to prese

Overview Download data Documentation

ERAS is the fifth generation ECMWF atmospheric reanalysis of
the global climate. Reanalysis combines model data with
observations from across the world into a globally complete
and consistent dataset using the laws of physics. This
principle, called data assimilation, Is based on the method

used by numerical weather prediction centres, where every so
many hours (12 hours at ECMWF) a previous forecast is
combined with newly available observations in an optimal way
to produce a new best estimate of the state of the

atmosphere, called analysis, from which an updated,

Improved forecast is Issued. Reanalysis works in the same way, but at reduced resolution to allow for the provis
a dataset spanning back several decades. Reanalysis does not have the constraint of issuing timely forecasts, so
is more time to collect observations, and when going further back in time, to allow for the ingestion of imp
versions of the original observations, which all benefit the quality of the reanalysis product

The assimilation system is able to estimate biases between observations and to sift good-quality data from poor
The laws of physics allow for estimates at locations where data coverage is low, such as for surface temperature
Arctic. The provision of estimates at each grid point around the globe for each regular output time, over a long p
always using the same format, makes reanalysis a very convenient and popular dataset to work with.

The observing system has changed drastically over time, and although the assimilation system can resolve data

Global reanalysis data

Quality Evaluation will come soon (2020)

ERAS hourly data on pressure levels from 2000 to present

Overview  Download data

Variable @

Documentation

At least one selection must be made

Divergence

Ozone mass mixing ratio
Specific cloud ice water
content

Specific snow water content
V-companent of wind

Pressure level

1hPa
ShPa
20 hPa
70hPa
150 hea
225hPa
350 hPa
500 hPa
650 hPa
775 hPa
850 hPa
925 hPa
1000 hPa

Product type

@ Reanalysis

Ensemble spread

Year

Fraction of cloud cover
Patential vorticity

Specific cloud liquid water
content

Temperature

Vertical velocity

tion must be made

2hPa
7hPa
30hPa
100 hPa
75 hPa
250 hPa
400 hia
550 hPa
700 hPa
80D hPa
875 hPa
950 hPa

Ensemble members

At least one selection must be made

2000
2003

2001
2004

Geopotential

Relative humidity

Specific humidity

Specific rain water content
U-companent of wind
Vorticity (relative)

Seloctall

InPa

10 hPa
50 hPa
125 hPa
200 hPa
300 hPa
450 hPa
600 hPa
750 hPa
825hPa
500 hPa
975 hPa

salactall

Ensemble mean

Selectal  Clearall

2002
2005
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The Climate Data Store: Seasonal forecasts

Aerosol properties gridded data from 1995 to present derived from satellite
observations

Climate
Change

Aerosol properties gridded data from 1995 to present derived from satellite
observations

Overview  Downlosd data

Overview  Downloaddata  Documentation

Time aggregation ®

Baly average

Sdally compasite

Fine-made aerosol optical depth
single scatering albedo

Dust aeraol lyer helgh
Search results -
type Sensor on satellite &
n Al Applications  Datasets . N
sort by SLSTR on SENTINEL 34 ‘SLSTR on SENTINEL 38
Showing 1-4 of 4 results for  Satelllte observations x  Atmosphere (composltion) x e POLDER o PARASOL MERLS 0 ERVEAT
Relevancy 1451 on METOPA ¢ TINEL 34
Title GOMOS on ENVISAT
-
£ Carbon dioxide data from 2002 to present derived
~  Productgype from satellite sensors
satellite observations (@ Ccarbon dioxide (CO2) is a naturally occurring Greenhouse gas, but one whose abundance
has been increased substantially above its pre-industrial value of some 280 ppm by human
+ Variable domain actties primarly bec.. [ (General Retrieval of Agrosol and Surface
Atmosphere (composition)  (4) - sy
) ) SOV SLSTA sl vieew
Land (blosphere) w & Aerosol properties gridded data from 1995 to present VARABL R ——
Land (cryosphere) @ derived from satellite observations ame o el
Land (hydrology) @ This data set provides observational records of aerosol properties obtained from " ien herosol Retrieval)
Ocean (physics) ” observatlons collected by varlous satellite instruments. Aerosols are minor canstituents of R
phy: the atmosphere by mass, but... MASS (Infrared Mineral A aboratoire e MEtSorologle Dynamique)
« Spatial coverage -
Global @ & Ozone monthly gridded data from 1970 to present
—_— This dataset provides estimates of the montly mean values of the ozone concentration, .
~ Temporal coverage mixing ration and mole content over the globe from a large set of satellite sensors. Most of L
Past @ the ozone data produc... A " a
- "
= Methane data from 2002 to present derived from

satellite sensors

Methane (CH4) Is the second most significant greenhouse gases that has Increased In
concentration In the atmosphere directly due to human activities, from the viewpoint of the
radiative forcing of cli




The Climate Data Store: APl data access

H u/s us o Uy v
Climate o 14 15 16 cdsapi
Change 19 20 2 >
25 26 27 28 . .
31 c cdsapi.Client()
c.retrieve(
Format @ 'satellite-methane',
© Zip file (zip) Com {

"format': 'zip',
'processing_level': 'level 2',

'variable': 'xch4',
'sensor_and_algorithm': 'sciamachy_wfmd',
« GHG-CCl Licence View terms 1 year‘ I . I 2@@4! ’

'month': '03',

'day': '09'

Terms of use

Hide API request Show Toolbox request }
r

Please go to the documentation page for informzn as to how to use the CDS API. "download.z ip U )

import cdsapi

¢ = cdsapi.Client()

c.retrieve(
'satellite-methane’,

{

‘format':'zip',
'processing_level':'level_2',
'variable':"'xch4"',
'sensor_and_algorithm':'sciamachy_wfmd"',

pip install cdsapi

'year':'2004"',
'month':'@03',
CMWF

H

’
'download.zip')
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@ The Climate Data Store: online processing

gu;"nagtj Distributed Data
providers

-

and develop applications
- vt EGIMIWF



https://1drv.ms/b/s!AntQD3iRQAcnlyegTzPK687uiMh3?e=gd7s2a

@ The Climate Data Store: an operational system

Climate

Change On-Premises Private Cloud
72+ nodes, 4000+ CPUs, 13TB RAM

3.9 PB usable (of which 380TB SSD)
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- Support, help desk
Monitoring, Capacity building,

reporting, backups, ...
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The Climate Data Store: an operational system

=% A dedicated DevOps team

Climate
Change

EMS
Technology Achievement
Award 2019

awarded by the
European Meteorological Society
to the

3" Copernicus Climate
£ Data Store
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| Thank you /@\

https://cds.climate.copernicus.eu
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