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@ Climate Change Service: Vision

Climate
Change

e Kompetenz flr Klima
Informationen in Europa

e Aufbauend auf Europas
Investitionen in Wissenschaft und
Technologie

e Schaffung eines Marktes fur
Klima Dienstleistungen
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Climate Change Service: Solutions
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ow will it change in future?

2010
CMIPS projected changes in global mean temperature
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e How will it impact society?
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@ C3S in a nutshell: The architecture

Climate
Change International
expert panel o
from European commission from EU Member States,
e.g.,FP7 Space call, H2020 ESA, EUMETSAT, EEA,
WMO..

ﬁ Climate Data Store

_’ Sectoral Information System
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Evaluation & QC function
Quality assurance
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Stakeholders & users

¢

(OP‘?ED!.QHE | .| £ECMWF



@ C3S - Development timeline

Climate
Change
Stage 0/I - Proof of Concept/Pre-Operational
Stage Il - Operational ~20 ECVs, ~5-6 Sectors
Stage Il - Operational ~30 ECVs, ~10 Sectors
Signature of Delegation Today: first C3S General , ,
Agreement Assembly C3S first operations
2014 2015 2016 2017 2018 2019 2020 2021
-
.
: Stage 0/I Stage |l
|
: . .
- Mid-terfn review
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National investments: Modeling capabilities, in-situ

observations, seasonal forecasts, ...

g
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Building Upon National and European Investments

Flduceo

Ciipc

ERAS, ERA6
Data rescue
Satellite reprocessing

Regional reanalysis workshop
Regional reanalysis ITT Q4 2016

EQC on gridded observations
ECV datasets production

Best practices
Vocabularies, provenance, metadata
User engagement

Workshop on Attribution in October 2017 to
decide what next

Significant uptake on ECV datasets production

European
Commission

(Lopernicus

QECMWF
OpPErnicus



Climate
Change

Climate Data Store Content
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Il Climate Data Store content

Climate
Change

Global estimates
of ECVs from
satellite and in-
situ observations

Global atmosphere,
ocean, land

Multi-model seasonal
forecast products

Reprocessed
CDRs, reference
observations

Regional
reanalysis for
Europe

Access to CMIP
data and
products (global
and regional)

Support for data
rescue, climate
data collections

Coupled climate
reanalysis for 100
years

Reference set of
climate projections
for Europe

(opernicus

Europe’s eyes on Earth

. Action engaged

In preparation
(PIN or ITT out)

. Not started
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Roadmap for

Atmospheric ECVs

GCOSH C3si
Status® Technicall

Report Annex
4.3.1 Stagedll
4.3.2 Stagedl
4.3.3 Stagedl
4.3.4

4.3.5 Stagedl
4.3.6 Stagedl
45.1

4.5.2 Stagedl
4.5.3

454 Stagedl
4.5.5 Stagedl
4.7.1 Stagedl
4.7.2 Stagedl
4.7.3 Stagedll
4.7.4 Stagedl
4.7.5 Stagedl

CDS

2017
2017
2017
2017
2017
2017

2017
2017
2017
2017
2017

2017
2017
2018
2017
2017

Reanalysis Observations

€3s_311a
C3s_311a
€3s_311a

C3S_311a
C3S_311a

€35_312a
€3s_312a
C3S_312b
€3s_312a
€35_312a

- Action engaged

In preparation
(PIN or ITT out)

Auszug ....
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S ECMWF



Seasonal

forecasts- first

release

12/2016

G Seasonal forecasts |

Seasonal forecasts | Capernicus Climate Change Service - Mozilla Firefox

x | G Seasonalforecasts | .. x | G ECMWF |C3s_seas.. x | 4

Climate

€ ) & climate copernicus.eu

Change

f@\ Climate Change
Service

~
Copernicus

Europe’s eyes on Earth

A ABOUT C3S NEWS S TENDERS PRODUCTS RVICES

AN \ﬁ\\\

An example of C3S
operational preview:
Multi-model
seasonal forecasts

Meteo-France
UK MetOffice
ECMWF

(CMCC & DWD)

Seasonal forecasts

home » products

The Copernicus Climate Change Service (C3S) is developing seasonal forecast products, with a target
publication date of 15t of each month. These products are based on data from several state-of-the-art
seasonal prediction systems.

The current proof-of-concept phase includes graphical forecast products for a number of variables (air
and sea-surface temperature, atmospheric circulation and precipitation); the forecasts are updated
every month and cover a time range of 6 months. The interface to the list of products offers links to
maps or timeseries for the forecast variables, and the facility to navigate the full set of graphics. Multi-
system combinations, as well as predictions from the individual component systems, are available.

The centres currently providing forecasts to C3S are ECMWF, The Met Office and Météo-France; at a
later stage Deutscher Wetterdienst and Centro Euro-Mediterraneo sui Cambiamenti Climatici will be added
to the list

http://climate.copernicus.eu/seasonal-forecasts

gOSNICUS

USER SUPPORT

= AVERAGE SURFACE AIR TEMPERATURE
MONTHLY MAPS

= CLIMATE REANA|
SEASONAL FOREC.

NEWS

13 Dec 2016
#0penDataHack @ECMWF - explore creative
uses of open data

06 Dec 2016
Report Reassesses Variations in Global Warming

28 Nov 2016
Copernicus at Wissenswerte

17 Nov 2016
€3S and CAMS at COP22

01 Nov 2016
ODI Summit and Awards 2016

Moi

EVENTS

13 Nov 2017
Sth International Conference on Reanalysis

06 Mar 2017
€35 General Assembly

22 Feb 2017
Copernicus Symposium on Climate Services for

European
Commission
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ERAS: The latest ECMWF reanalysis is
production

Climate
Change

Public release plan:

Nov 2016 Test data (Jan-Feb 2016)

Apr 2017 Hourly data from 2010 - 2016
May 2017 Daily updates at short delay
Apr 2018 Complete from 1979 onward

ERAS hourly temperatures for January 2016

GF’?EE@H% B\ . ECMWF
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Climate Data Store

Infrastructure and toolbox
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CDS infrastructure and toolbox

- Climate
Change

2
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Il@ CDS toolbox: Climate Monitoring Facility

Global Total Column Ozone

Zoom / MACC (CAMS) reanalysis
) ERA-interim
ERAS (stream )
(stream 1)
. /\/\/\ (stream 111)
& ESA-CCI

GPQEE!&E% B| . SECMWF




Climate
Change

Sectoral Information System

7 Proof-of-concepts with end-to-end demonstrators

WHAT WILL THE INFORMATION BE USED FOR? C3S WILL DELIVER SUBSTANTIAL
—_— ECONOMIC VALUE TO EUROPE BY:

The wealth of climate infarmation will be the hasis for generating a wide variety of climate indicators aimed
at supporting adapt«md mitigation «; in Europe in a number of sector ;e include, but are
no :d to, the following:

INFORMING
POLICY DEVELOPMENT TO PROTECT
CITIZENS FROM CLIMATE-RELATED
HAZARDS SUCH AS HIGH-IMPACT
WEATHER EVENTS
WATER I\GRICULTURJ TOURISM INSURANCE TRANSPORT IMPROVING
MANAGEME FORESTRY

PLANNING OF MITIGATION AND
ADAPTATION PRACTICES FOR KEY

HUMAN AND SOCIETAL ACTIVITIES
I PROMOTING
THE DEVELOPMENT OF NEW

ENERGY HEALTH INFRASTRUCTURE DISASTER RISK COASTAL AREAS SERVICES FOR THE BENEFTT OF
REDUCTION SOCIETY

(opemicus @ ==, | € ECMWF
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Very convincing POCs

and demonstrators

Climate information is
tailored to meet
Sectoral needs
Mean Harvest Predictions
* Harvest—mean—rcp:ks L} Harvesl—mean—rcpss
Poly. (Harvest-mean-rcp45) Poly. (Harvest-mean-rcpds)
-
& 220
2002000 20‘10 20‘20 20‘30 20‘40 20‘50 20‘50 ZUITO ZOISD 20‘90 21‘00
Year
Predicted vine harvest date advances by 18 days

(RCP4.5) and 32 days (RCP8.5)
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# EDGE USERS DATA TOOLS NEWS USER SUPPORT

Select location Select RCPs o] Select GCMs o] Select HydroModels o]
48.28319° | 1283203 ¥ 25
@

&) NorESM1-M mHM

@ GFDL-ESM2M
Select Indicators a

Relative change in annual Q10
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Relative change in annual Q10

~Max
—
- Min
—ReP26
RCP 83
15
0
0 2030 0 2040 045 0 20 050 6 070 2075 0
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Evaluation and Quality Control
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EQC: Engaged and future activities

a4 R R
Quality assurance for seasonal

g forecasts )

Climate
Change Action engaged
. In preparation
(PIN or ITT out)
. Not started CDS

4 -
Quality assurance framework
for earth observations

a4 R R )
Quality assurance for climate

: L pf@j@@tﬂ@ﬂS )
4 R N
|:> Quality assessment of ECV
EQC products and reanalyses
. 4 R )
Ensures C3S is state-of-the-art Sect@lraﬂ gap anaﬂysus and use[r
Identifies gaps in the Service o
Bridges Copernicus with Research L requurements y
Agenda in Europe (e.g. H2020, SHS
national research projects) 7 ~
Monitors continually, quality of C3S .
products and services :> EQC of °perat|°na| SIS
“Quality Assurance” body \ J
Contributes and develops ( .
URDB/SES/etc documents opernicus I e, | SSECMWF




Co\pernicus </@\ Climate Change 08§

Europe’s eyes on Earth

Service Search

A ABOUT C3S NEWS & MEDIA EVENTS TENDERS PRODUCTS SERVICES HELP & SUPPORT

* i

C3S have collectively achieved a lot over the past two /
years

There is still a lot to do to become fully operational

climate.copernicus.eu

IN FOCUS MONTHLY MAPS

03 Mar 2017
#OpenDataHack @ECMWF
- explore creative uses of
open data

03 Mar 2017
C3S holds its inaugural
General Assembly

26 Jan 2017
Copernicus at the 4th
International Conference

Average surface air temperatures
for January 2017

C3S holds its inaugural General

Assembly January 2017 ?Irzzgrr:'e)rgy & Meteorology

03 Mar 2017
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C3S website-

users’

cities/countries

Climate
Change

3 United Kingdom

=

United States

=
=

France

ttaly

Germany

Spain
= Netherlands

mm Russia

Belgium
£2 Sweden
[+l Canada
Norway

= India

Greece

China

= Finland

Denmark

3 switzerland
= Hungary

Australia

B= Kenya
lem Czech Republic
= Philippines
= Austria

EN Portugal

11,179

3,870

3,534

3,525

3,203

2,378

1,852

1,528

1,454

1,401

(22.20%)

(7.69%)

(7.02%)

(7.00%)

(6.36%)

(4.72%)

(3.68%)

(3.03%)

(2.89%)

(2.78%)

(1.98%)

(1.90%)

(1.81%)

(1.53%)

(1.47%)

(1.38%)

a.11%)

(1.09%)

(0.96%)

(0.95%)

(0.94%)

(0-87%)

(0.82%)

(0.82%)

(0.80%)

84.39%

51.70%

42.38%

54.42%

63.67%

63.77%

63.94%

44.09%

39.04%

85.87%

50.94%

86.18%

54.09%

77.67%

54.68%

51.79%

64.35%

47.63%

84.49%

86.23%

38.41%

90.78%

72.02%

60.64%

3,893

3,266

1.827

1494 (516%)

1181 (4.08%)
977 )
641 (221%)
547 ¢
857 )

C3S is still in its infancy
Outreach so far:

1 - 4438

(ope

rnicus

% eyes on Earth
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User Consultation & Community Build Up

Climate Workshon on Canernicus Climate Change 17-18 February 2014
Change Copernicus Climate Data Store Workshop
llllllllllll ©Expan Copern[cus C”mate Projections Workshop 3_6 March 2015
------------ ¢ Copernicus Climate Change Communications Workshop _ .
_______ H S 77 - 20-21 April 2015
T~ & = COMMUNICAT \—
Copermrl 1< \Warkshnn nn rllmnfa 16-17 June 2015
Obser Regional reanalysis workshop

29 June-2 July 2015

©Expand al

ECMWEF hi
authoritie Betinin 19 _20 May 2016
and its im Bome t

'SIS Meeting T (e 17-19 October 2016

17-19 October 2016

Tl
2

+ many user and
stakeholder workshops
organised by
contractors

A Copernicu
July 2015.

ECMWF has

Date: Monday, 17 October, 2016 to Wednesday, 19 October, 2016

Location: Warbrook House & Grange, Eversley, Hook, Hampshire, UK

_ dcus W .| €£ECMWF




@ ECV ROADMAP

Climate
Change

~ 30 ECVs, described in the C3S Technical Annex, and planned for stages Il and
lll, are either:

* engaged (via ERA5/ORAS, 312a lots all awarded, and 311a in-situ)
or
 under PIN /ITT (2nd set ECVs in 312b).
These ECVs will progressively become available through 2017/2018.
Will be complemented by additional ECVs (as outcomes or reanalysis products)

Liaison with other Copernicus services (e.g. CAMS, CMEMS ..) and ESA-CCI, SAFs,
NOAA, etc. is being implemented (Coordination, ITTs spec, evaluation and follow-
up, etc.) to ensure complementary and synergies

ECVs are all traceable to GCOS status report
(ooemics " x| CECMWF
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What do we mean by Data?
Climate
Change

pojar, Infrared

JONS 7
| gaTELLITE oBSERVA

MODELS

' DATA SUPPLIERS
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