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(C3S): short overview

Climate Data Store (CDS): data access, applications,
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CORDEX (CMIP5) datasets published in the CDS
Sectoral Information System (SIS): brief overview

Summary, conclusions
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COPERNICUS AND COPERNICUS
CLIMATE CHANGE SERVICE (C3S):
SHORT OVERVIEW
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@ Copernicus architecture
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6 services use Earth
Observation data to
deliver ...

...added-value products




Copernicus: 6 operational services
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I@ Copernicus Climate Change Service (C35S)

Aim: to be an authoritative source of climate information for Europe
(building on national investments and complement national climate
service providers

Financed by the European Union

Future: How the

Past: how the climate change

climate is will evolve in the
changing? future?

Observations & Forecasts &

Reanalysis What are the Projections
societal impacts?

Climate indicators &
Sectoral
Free and open access to information

climate data and tools based
on the best available science

http://climate.copernicus.eu/
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C3S COMPONENTS

Climate
Change

Climate

Data Store
(CDS)

ECVs past, present
and future
Observed,
reanalysed and
simulated
Derived climate
indicators

Tools to support
adaptation and
mitigation at
global and
European level

Sectoral

Information

System
(SIS)

@ 0

WATER AGRICULTURE &
MANAGEMENT FORESTRY

+

ENERGY HEALTH

INSURANCE TRANSPORT

4

DISASTERRISK ~ COASTAL AREAS
REDUCTION

TOURISM

A

INFRASTRUCTURE

Evaluation and Outreach and
Quality Control Dissemination

(EQC)

Monitors quality of C3S ® Web content

products and services ® Public outreach
Ensures C3S delivers ® Coordination with
state-of-the-art climate national outreach
information to end-users  ® Liaison with public
Identifies gaps in service authorities
provision ® Conferences,
Bridges Copernicus with seminars

the research agenda in ® Training and
Europe (e.g. H2020, education
national research

projects)
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COPERNICUS CLIMATE DATA STORE
(CDS): DATA ACCESS, APPLICATIONS,
TOOLBOX
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What the Climate Change Service has to offer?

* Open and free access to climate data

* Tools needed to use the data

* Information on sectoral impacts
* Quality assurance

e User support and training

e Climate change assessments

e (Qutreach and communication

S — News Events Press Tenders Help . Supmort
7" Climate
Change Service ABOUTUS WHATWEDO DATA QSEARCH

m (opermicus S ECMWF

A one-stop Climate Data Store

What we do

Our core objective s to provide reliable access to high-quality climate data. We do this through our Climate Data Store (CDS).
We also offer tools and expert guidance that make it possible to transform the data into more visual products, such as maps
and charts.

v g

«

Climate datasets Tools for using Sectoral impacts Quality assurance
climate data
The CDS provides a single We provide real applications of We provide quality assurance
point of access to a variety of CDS data and tools that for all CDS data, tools and
climate datasets, including how we
governments and citizens can engage with users and

make informed decisions on

how to mitigate the effects of
climate change

projections.
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Climate Data Store (CDS) - free data access

N cds.climate.copernicus.eu

Rienee B (oremics SECMWF (7 gimecnse - The CDS contains observations,

global and regional climate
reanalyses, global and regional
climate projections and seasonal
forecasts. It also contains generic
Welcome to the Climate Data Store ~and sectoral climate indicators.

Dive into this wealth of information about the Earth's past, present and future climate.

This is a new service — your feedback will help us to improve it EYFSJRFN

Home Search Datasets Toolbox Help & support

Itis freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its Toolbox.

We are constantly improving the services and adding new datasets. For more information, please consult our catalogue roadmap and our FAQ.

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

Climate Data Store Toolbox Climate Data Store API Access climate reanalysis (ERAS)

£ ECMWF (c‘)peermcte)s H European

Commission




o C ¢ & https//climate.copernicus.eu * 8 A GO e 005 toQ@ @ :

\_" Change Service ABOUT US WHAT WE DO DATA U SEARCH
ﬁ! Benoam. (Op.erni.c_qs S ECMWF X

We support scientists, policy makers and businesses by

providing authoritative, quality-assured information about
the past, present and future climate.




@ CDS: data access statistics

1a - CDS Users - Geographical distribution Edit || Export ~
Registered users Represented countries (>=2 users) New users in the last 24h Daily registration (avg)
Geographical distribution Country ranking by registered users (Top 10)
+ Country = Users = Last registration =
China 5351  2020-02-12 07:49:01
@ United States 3259  2020-02-11 20:32:07
United Kingdom 2235 2020-92-11 20:18:00
Germany 1939 2020-02-11 15:21:10
k
India 1632 2020-02-12 07:34:03
France 1607  2020-02-11 17:08:54
0 - 600
500 - 1200 Italy 1505  2020-02-12 08:09:59
1200 - 1800 ‘ 5 .39
Py Spain 1115 2020-92-12 07:32:11
2,400 - 3,000 ‘ _ao— 98-
DGED- D58 Brazil 932 2020-02-11 22:28:48

= zigg i;gg Netherlands 818 2020-82-11 14:11:46

I 4800- 5400 Q L+ i 9

aminute ago

P . Q + i D smnute ago )
Dlstnlautlon by sector Registered users

~— - curopeseyeson Earm — e n




CDS:

Data access by product type (User Interface)

Climate Product_type
Change efas

insitu
monthly stats
projections
reanalysis
satellite
seasonal

sis

product_type
efas

insitu

e monthly stats
projections
reanalysis
satellite

seasonal

Sis

last_access

Aug 8, 2019, 9:54:29 AM
Aug 8, 2019, 2:37:23 AM

Aug 7, 2019, 10:40:26 PM
Aug 8, 2019, 10:15:23 AM
Aug 8, 2019, 10:28:34 AM

Aug 8, 2019, 9:11:57 AM
Aug 8, 2019, 9:35:48 AM
Aug 8, 2019, 7:16:02 AM

Data access by product type (API)
last_access

Aug 8, 2019, 8:18:24 AM
Aug 8, 2019, 8:18:24 AM
Aug 8, 2019, 8:18:25 AM
Aug 8, 2019, 8:18:24 AM
Aug 8, 2019, 10:32:55 AM
Aug 8, 2019, 8:18:24 AM
Aug 8, 2019, 10:24:01 AM
Aug 8, 2019, 9:57:09 AM

data access

users requests

48 195

167 313

558'* 1,070

586 3,476

8,628 194,888

1,044 4,991

434 10,332

502 1,141

users requests

10 611

62 898

46 917

74 6,309
4,873 16,729,973
129 25,221
227 138,151

62 5.005

statistics

retrieved gbs
214.15
40.76
151.83
1,691.67
1,927,210.86
8,965.91
20,602.06
3,188.68
e o
retrieved_gbs
159.76
159.42
40.61
2,437.96
8,062,381.91
4.436.4
42,723.61
6.491.37




CDS: applications

Climate
Application Views Application % Users +  Countries +  Views %
app-globalshipping-arctic-sea-ice-extent-historical app*eraS*explorer 519 68 1837
app-health-urban-aedes-a.. tus-suitability-climatology ) )
app-globalshipping-arctic-sea-ice-extent-projections app—c35—monthly-c11mate—bulletln-explorer 108 38 238
app-erab-explarer
app-globalshipping-extremes-of-exceedance app—health-heat-waves—projections 81 23 215
app-globalshipping-arctic-route-availability-historical
app-heal th-temperature-exposure-projections 60 17 180
app-globalshipping-ship-p.. -historical-climatology-map
app-globalshipping-ship-performance-fore cast-map ) app-globalshipping-extremes-of-exceedance 45 20 131
app-tourism-lake-surface-water-temperature. l . . . . . i .
app-health-acdes-albopictus-sutabil y-projections e b e b oo app-globalshipping-arctic-route-availability-projections 35 16 147
app-globalshipping-arctic-route-availability-projections _ PR _ B
. . apehealth-heat-waves-projections app-globalshipping-ship-performance-forecast-map 35 15 136
app-health-temperature-exposure-projections
app-health-aedes-albopictus-suitability-projections 34 17 139
app-tourism-lake-surface-water-temperature 28 12 137
app-globalshipping-arctic-route-availability-historical 25 11 133
app-health-urban-aedes-albopictus-suitability-climatology 25 13 122
app-globalshipping-ship-performance-historical-climatology-map 24 16 134
app-globalshipping-arctic-sea-ice-extent-historical 22 14 121
app-globalshipping-arctic-sea-ice-extent-projections 22 12 128
app-globalshipping-ice-class-limits 12 8 104

€ ECMWF Qbernicus H European
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CDS: Toolbox

Home Search Datasets Applications Your requests Toolbox FAQ® Live

<

Toolbox Editor

Applications Data Documentation

Search for app or example

v your workspace o
00 Hello World-1

00 Hello World

v examples

00 Hello World

01 Retrieve data

02 Plot map

\. \
m .

03 Extract time series and plot graph

11 Calculate time mean and standard deviation
12 Calculate climatologies

21 Calculate regional mean and anomalies

31 Calculate frends

41 Calculate GDD

42 Use cdo functions

51 Calculate zonal means

02 Plot map Console Your queue

1

)
2

10
11

13

15
16

=

[ SR SR S e ]

W N

. = 22 Plot Map

import cdstoolbox as ct
Sea level pressure

variables = {
'Near-Surface Air Temperature': '2m_temperature',
'Eastward Near-Surface Wind': '10m_u_component_of_wind',
'"Northward Near-Surface Wind': 'lOm_v_component_of_wind',
'Sea Level Pressure': 'mean_sea_level_pressure',
'Sea Surface Temperature': 'sea_surface_temperature',

@ct.application(title='Plot Map')
@ct.input.dropdown('variable', label='Variable',
values=variables.keys())

@ct.output.figure()

def plot_map(variable):
nn Variable

)

Sea Level Pressure (hPa)

Application main steps: ’ beaLeveIPresmﬂe

- set the application layout with output at the bottom

- select a variable name from a list in the dropdown menu
- retrieve the selected variable

- compose a title

ecMWF (opericus

European
Commission
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CORDEX DATASETS
PUBLISHED IN THE CDS
(ALSO SOME APPLICATIONS
BASED ON CORDEX DATA)
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CDS.CLIMATE.COPERNICUS.EU

Climate
Change

Search results

CORDEX n All Datasets

Sort by
Showing 1-1 of 1 results for CORDEX x
Relevancy
k
Title -
—

CORDEX regional climate model data on single levels for Europe

CORDEX regional climate model data on single levels for Europe

$ Product type

Commission



CORDEX DATA IN THE CDS

(ONLY FOR EUROPE FOR THE TIME BEING)

CORDEX regional climate model data on single |

File Edit View History Bookmarks Tools Help
<L2 =48 |XC: |BUs #[Cl |GCli |&tCo wDa WEs [GCC Gtes #[CL|[XNF %1 Expv eEC |eE Ho e_V |8Ov [GCx Ho | wir U =
verview 200% - © % +mBe =

« c o » & https://cds.climate.copernicus.eu/cdsapp#!/dataset/projections-cordex-single-levels ?tab-
S ECMWF # Most Visited © Getting Started & openSUSI

CORDEX regional climate mode| data an single [evels for Europe - Mazils Firefox

File Edit View History Bookmarks Tools Help

<fga |=481 | xC3 BUs |#[CL | @Cli |« Co |#Da |®Es |[GCC Gtes |#[CL XNF %19 |Expv |€EC | < E Ho |e_V |®Ov @Cx Hoi | wiinte | = Ul + v
Home Search Datasdf® e @ © & https:/icds.climate.copemicus.eu/cdsapp#!/datasetiprojections-cordex-single-levels ?tab=form B 200% |- @ % 4 m @D =
=ECMWE = Most Visited Saakiassiiaged © openSUSE
L3

Overview Download data Documentation

CORDEX regi Variable ®

. At least one selection must be made
Experiment ®
[_) Near surface relative humidity
(] surface solar radiation downwards

At least one selection must be m

Down " File Edit Wiew History Bookmarks Tools Help

Evaluation <f2e [=48 xC2 [BUs [#[CL|6CI [oCo |wDa [WES |@CC Giles [#[CL|XNF %19 |Expv ®EC |oE Ho & _Vi|%0v [@Cx|EHo |winte =U + >
This dataset providef RCP 2.6 FECMc\-N;n vt ;relg\p;’/cdss‘::-\tm:ie copergl;;:eu/cdsapp#!fdataset’projechons-cordex-sing\e-le\'e\sﬁab=:oc 200% - @ T n @D =
X " P & < Most Visites ettin ed & open!
single levels from a n RCP 8.5 Regional Climate Model =g B — -
the framework of tl At least one selection must be made 4
(CORDEX). The term .

CCLM4-8-17 (CLM-Community, EU)
tomputed:atonevert RACMOZ22E (KNMI, Netherlands) i i
or a dedicated pres . Overview Download data Documentation
excluded from this ca
Time aggregatlon @ e EURO-CORDEX essential information (.net)

High-resolution RCMs
local scalés in relative At least one selection must be m Global Climate Model ® The link above provides simple and direct information on EURO-CORDEX. It also works as an entry point for more in-depth
Global Climate Mode documentation on EURO-CORDEX data and experiments.

~ Daily mean
(= am) ST

€)=l @ CORDEX regional i i Y At least one selection must be made

) CNRM-CMS (CNRM-CERFACS, France)

) IPSL-CM5A-MR (IPSL, France) e Contact
NorESM1-M (NCC, Norway)

© FHE @ coroe 2 [Unseves” — Spacia copernicus-support@ecmwf.int

X regional o

License

Ensemble member ®

At least one selection must be made CORDEX licence

ri2ilp1 rliip1

Publication Date




@ CORDEX DOWNLOAD STATISTICS

Active users Number of completed requests Number of failed requests Retrieved volume in GB
6,7 IO 875 2,846.66 GB
Geographical distribution of Active users Top users (Volume in GB)
' j 7 Latvia
[ -ark Requests Volume
User $ <
1 BER  therands L5 s 18309 - Unknown - Spain - private 4813 1035.25
: vy Am W 196 - Predictia Intelligent Data Solutions - Spain - private 898 269.78
- Germany Kiev 4901 - Unknown - Italy - academic 389 250.14
P o Ukraine 4958 - Aistech Space SL - Spain - private 77 179.67
B 4 = 35998 - Unknown - Poland - private 120 165.88
k
; 21655 - IEA - United Kingdom - private 48 137.94
laly

11372 - University of Minho - Portugal - academic 32 83.80

Rome
. e 1-6 27254 - University of Gdansk - Poland - academic 42 47.96

6-1
‘ Sh 1-16 7618 - Unknown - Italy - academic 17 41.90
s B 16-21
i 21-26 24317 - Unknown - Greece - academic 67 41.14
Tunisia e = Syria
Amocbiloon X 1003 - Hungarian Meteorological Service - Hungary - public 47 40.03
Q + i 9 10 minutes ago

12331 - Aon Central and Eastern Europe; a.s. - Czech Republic - private 55 36.36

€ ECMWF Qbernicus H European
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@ CMIP5 DOWNLOAD STATISTICS

Active users

1,307

Geographical distribution of Active users

Number of completed requests

73,672 263,306

a L

i

)

0-30

30 - 60

60 - 90
B 20-120
I 120 -150

6 minutes age

Number of failed requests

Top users (Volume in GB)

User <

7277 - Deutcher Wetterdienst - Germany - public
18412 - Unknown - Kazakhstan - academic

9429 - Unknown - Belgium - academic

196 - Predictia Intelligent Data Solutions - Spain - private
23966 - USP - Brazil - academic

18309 - Unknown - Spain - private

7173 - bsc - Spain - academic

17741 - Unknown - Switzerland - private

2879 - Unknown - Netherlands - ngo

14154 - UCAS - China - academic

21655 - IEA - United Kingdom - private

10166 - Unknown - Ttaly - private

25562 - Hebrew University - Israel - academic

- =S IVIVWE \prl o
Euwog

eyes on Earth

Retrieved volume in GB

Requests =

23875

3341

276645

7314

615

8977

6622

61

105

78

313

376

187

29,205.05 GB

Volume =

4551.

4544,

3120.

2732.

1886.

1658.

1310.

891.

454,

358.

306.

287.

284.

g

Commission
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82
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/@CORDEX IN THE CDS: ADDITIONAL EXPERIMENTS

amt:Additional experiments are being funded by C3S to extend the CORDEX

Change
mfatlon |n terms of fqdressmﬁ“uncertamtles SBFP{GCM‘RCM matrix)

MOHC-HadGEM2-ES
Eﬂﬁ!ﬁﬁﬂiﬂlllllllllllllllllllllll1 llllllllllllllll
cunmctﬂmm-cum-cms =

1 "
BEEEEEEEEIEIIIIIIlllllllllllllllIlllllll E
IPSL-IPSL-CMSA-MR 1"
EEEE!!EEEEIIIIIII 1
MIROC-MIROCS 1
Current status [ F] ] 4 3 1 1 1 1
Remaining 4 7 L 4 5 5 3 4 4
RCP4.5 RCA4 CerCLM REMO 09,15 |RACMOZ22E  |HIRHAMS WRF381P ALADING3 Re 4.6.1 |HadGEM3-RA
1 i
ICHEC-EC-EARTH 2 1

CNRM-CERFACS-CNRM-CMS :I.

1
MPI-M-MPI-ESM-LR 1 2

IPSL-IPSL-CMSA-MR 1

Remaining o L] £ L] 1 o 1 a o
FICF!..S nm _ REMO 09,15 RA.CHI‘.}ZZE HIHHAME- WRF&EIP AI.H.DINBB Ftl 4.5.1 HI:IGEME—FIA nhl now
[MOHC-HadGEM2-ES |

«E.-u:-»-pmi.:t‘wwhuuhﬂ-m
i
EH

-

1 1 1 L] 3
[ICHEC-EC-EARTH [ 1 1 1 a
| CNRM-CERFACS-CNRM-CM5 | # [
NCC-NorESM1-M L L]
MP1-M-MPI-ESM-LR 1 2 3
:
Current status 3 '] 4 2 1 o L] o o 10
lellnln‘ 2 (] 2 2 F3 L] 1 F3 2 15
Total om:ld.PRINI:IPLEs 1 13 [l 5 o 0 o o a0
Ft maining all RCPs. 6 7 7 6 8 5 5 H B 1

1 1 1 1 1 1 1 1 9

Eﬁﬂhﬁiﬁiﬂﬁllllllls 2 2 2 3 2 2 2 1 19
PRINCIPLEStotal i 8 8 7 B 5 5 7 7 . o
|Maximum commitment U 1 10 1 1 7 7 7 8
Grandtotal = [ 9 n 15 14 & s 7 7 108




Climate
Change

SECTORAL INFORMATION SYSTEM
(SIS)
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SIS AT A GLANCE(PROOF-OF-CONCEPT)

+

HEALTH

INFRASTRULTURE

COASTAL AREAS l

Copernicus Climate

. AGRICULTURE
Change Service & FORESTRY
EMERGY
l DISASTER RISK
WATER REDUCTION
MAMAGEMENT @
TRANSPORT

TOURISH INSURANCE
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2016 2017 2018 2019 2020 2021

Proof of concept Operational Phase

" Climate

AGRICULTURE &

FORESTRY
’a mO”p;!ra'ti(;nal s‘er‘vi(‘:;f-o‘r tht; ;n;rgy se;tor
s C3S Water (SMHI)
: =
Iﬂsf 2 WATER &!
(@) MANAGEMENT o
= =)
© [
= o
(] =)
2 @ C3S Energy (WEMC)
O gy
. » _8 ENERGY €
Smils: e e A
Operational windstorm service for the
insurance sector
= INSURANCE e

1

1

1

1

1

1

1

H |

He ]
JREAN A

CDS / Toolbox

launched
Previous C3S

GA March 2017 P i
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C3S European Health

¥

C||mate ® Safari File Edit View History Bookmarks Develop Window Help B O % = o) 100%@8 [F Thu16Jan 2:13:56pm sam Q @ i

]

eve <

cds.climate.copernicus.eu < o t

Change

=) G, climate. i =5

B (ooerncs SECMWF G gparoo

Your feedback helps us to improve the service

Welcome to the Climate Data Store
Dive into this wealth of information about the Earth's past, present and future climate.

It is freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its
Toolbox.

We are constantly improving the services and adding new datasets. For more information, please consult the catalogue, our FAQ or the
€3S forume.

i S _

Climate Data Store Toolbox Climate Data Store API Access the C3S Forum

€ ECMWF (op rnicus s
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C3S European Health

&  QuickTime Player File Edit View Window Help ) B D R F ) 2% [F Thu16Jan 2:49:07pm sam QA @
CI | mate < > cds.climate.copernicus.eu ¢
Bl G Search results Highcliffe Surf Report, Surf Forecast and Live Surf Webcams +

Change

B (oericss SECMWE (0 gsoms

Your feedback helps us to improve the service

Home

Search results

mosquito n Al Applications  Datasets

SO::IZNMY Showing 1-3 of 3 results for mosquito x
e o Climatic suitability of the Aedes albopictus mosquito in European cities from 2008 to 2017
Type }

Climatic suitability of the Aedes albopictus mosquito in European cities from 2008 to 2017

9 Product type

S Climatic suitability for the presence and seasonal activity of the Aedes albopictus mosquito for Europe derived
3 Variable domain from climate projections
9 Spatial coverage Climatic suitability for the presence and seasonal activity of the Aedes albopictus mosquito for

» Temporal coverage

Climate projections of Asian tiger mosquito (Aedes albopictus) survival suitability for Europe

9 Sector Climate projections of Asian tiger mosquito (Aedes albopictus) survival suitability for Europe

E

Gpermcus CEC MWF

€ ECMWF (6pernicus m European
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SUMMARY,
CONCLUSIONS
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@ SUMMARY, CONCLUSIONS

Climate

cange - CDS (including its Toolbox) is operational though it is still work
in progress (especially the Toolbox)
* Look for data, applications, toolbox tools

* The SIS applications are in a transition period: proof-of-
concepts are not there any more and the CDS applications are

not yet fully available

* It makes sense to look at updates in CDS and its Toolbox

* Itis possible to give feedbacks, formalise user r qwrements
S ECMWF ( opernicus pean |



