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Celebrating C3S transitioning from a concept to an
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Access to past, present and future climate information

Observations and climate reanalyses

Seasonal forecast data and products

Sjapow WaisAs yiey

Climate model simulations

Sectoral climate impact indicators

C3S mulhsystem seasonal forecast ECMWE /Mot Offce/Météo-France
NDJ 2017718
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Climate Data Store content (November 2018)
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Climate
Change

Global estimates

of ECVs from Reprocessed Support fqr data
. . CDRs, reference rescue, climate

SRR Bl 1 observations data collections @)
situ observations —
Q
Regional Coupled climat g

Global atmosphere, eglona oupled cimate
reanalysis for reanalysis for 100 =
ocean, land - S
Europe years (*) o
=
Q
—+
. Access to CMIP Reference set of 2
Multi-model seasonal data and climate proiections w

forecast products products (global proj

for Europe

and regional) !s: CECMWF

(*): To be produced 2021-2022 based on FP7 ERA-CLIM2 outcomes (CERA-20C)




@ The C3S mission

Climate
Change

1 ’ﬁ»

i * Building on existing capabilities and

infrastructures (nationally, in Europe and ) | /‘T u)‘» | @
worldwide) PTTY

e Stimulating the market for climate

fac Commoson | \OPEINICYS T
services in Europe B | CSECMWF




Entities contributing to C3S dd.29/10/201 8

49 different entities from
EU and ECMWF Member
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third countries .
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C3S and the ecosystem
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National Climate Services
* Value chain at local level,
governments, etc.

*  Provision of pan-European
dimension for national

EEA (Climate Adapt):
. State of Climate for Europe
. Climate Indicators
. CDS toolbox
. CC IV report
DG-Clima

.
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NOAA:

* Coordination on observations
and CDR issues with NCEI

* In-kind contribution of NCEP
seasonal forecasts

GFCS:

* Global products (ECVs,
reanalyses, seasonal
forecasts and
projections)

* WIS compliance

* Training and outreach

* Global SIS

* Liaison with RCCs

Roadmap

for Climate Services

businesses
@GCosS
@ m & < icsu
WMO & GCOS:

e (C3SECVsand

H2020/ERA4CS/JPI/KIC/etc.:
e (CDS as a data resource

* Liaison with RD projects
* Underpinning science
Coordination with DG-DEvCO

GEO & UNFCCC:

* (C3Sdiscoverable
through GEOSS
portal

* Contribution to
many SDGs

global indicators
*  WMO State of
the Climate

European
Commission
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What C3S offers to its

* Access to climate data

* Tools needed to use the data

e Information on sectoral impacts
e Quality assurance

e User support and training

e Climate change assessments

* Qutreach and communication

| A one-stop Climate Data Store I

users
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Climate Data Store (CDS)

The Coperni

icus Climate Data Store SUPPOrts sci

lentists, policy makers and businesses by
the past,

Y providing authoritative, quality-assi
current and future states of the climate i

in Europe and worldwide,
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CDS toolbox, workflows and applications

Copernicus @ Cimate Change
oy

Wine region; Champagne (lat: 48.8, lon; 4.5)

Quality assured information and tools for users:
scientists, consultants, decision makers.

\
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Access to climate datasets before the CDS

- EUMETSAT
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Catalogue of climate datasets

(opemicss SECMWE (g

This Is a new service - your feedback will help s to improve it

b Search results
: g [ = J—
Sortby
Relevancy = Glaciers elevation and mass change data from 1894 to 2014 from the Fluctuation of Glaciers Database
Tde Aglacier is defined as a perennial mass of ice, and possibly firn and snow, originating on the land surface from the recrystallization of snow or other forms of solid precipitation and showing eviden...
< Productype - . .
Chnota projections 6 = Glaciers extent data from 1995 to 2015 from the Randolph Glacier Inventory
P o Aglacier is defined as a perennial mass of ce, and possibly firn and snow, originating o the land surface from the recrystalizatio of snow or other forms of solid precipitation and showing eviden,
Satelite observations an
Seasonal forecasts ) S Methane data from 2002 to present derived from satellite sensors
Sectoral cimate indices @ Methane (CH) i the second most significant that has increased in the atmosp human actviies, from the viewpoint of the radiative forcing of ci.
Variable doma R
v verapie doman S Sea surface temperature daily gridded data from 1991 to 2010 produced by ESA-CCI
Aumosphere (composition ®
phere (composkion) @ This dataset provides daily values for sea surface temperature and sea ice fraction over a regular grid with no missing values in space or in time. The initial satellite data from the Along Track Scan.
Aumosphere (surface) @
Atmosphere (upper air) @ . N . .
Land (iosphere) m S Water quality indicators for European rivers
Land (cryosphere) @ This dataset contains for d loads. The data comes from the Swedish and Hydrological E model at [2
Land (hydrology) @ -
Ocean (physics) © = Water quantity indicators for Europe
This dataset contains modelled data for water runoff and wetness, river flow, snow water equivalent, soil water content and other water for the Ex
> Spatial coverage
- .
- > Temporal coverage =4 CMIPS daily data on pressure levels
o F daly cimate projections on p from a large  members and time period: 4 i the framework of ffth phase of the Coupled Model Inercomp,
S CMIPS daily data on single levels
™ dally cimate projections from a large number of experiments, models, members and tme periods computed In the framework of ifth phase of the Coupled
S CMIP5 monthly data on pressure levels
Thi P proje on i of experiments, models, membe d time in of ifth phase of the Cou.
S Seasonal forecast monthly statistics on single levels from 2017 to present
Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of a few weeks or months, as a result of predictable changes in some of the slow-varying components of the .
S Seasonal forecast monthly statistics on pressure levels from 2017 to present
Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of afew weeks o months, as a result of predictable changes in some of the slow-varying components of the .
- .
= Seasonal forecast daily data on pressure levels from 2017 to present
Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of afew weeks or months, as a result of predictable changes in some of the slow-varying components of the .
S ERAS hourly data on pressure levels from 2000 to present
ERaS is the ECMWF atmospheric reanalysis of model data with observations from across the world into a globaly complete and consistent dataset
S Seasonal forecast daily data on single levels from 2017 to present

Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of a few weeks or months, as a result of predictable changes in some of the slow-varying components of the s.
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ECV products from Earth observations

Climate
Change

Sea ice monthly and daily gridded data from 1978 to present

Overview Download data Documentation

Sea ice monthly and daily gridded data from 1978 to present

‘ This dataset provides daily values for sea ice concentration,

pp— sea ice edge and sea ice type and monthly values for se

6pernicus _MEcMWF @ Climate Chan  thickness. These four variables are important markers for

tecnonann Service climate change studies since sea ice greatly influences the

surface albedo and aa exchanges of energy, moisture and

carbon. The sea-ice distribution, including polynyas and

margins, also has an important infl on marine ecosystems,

Changes in the distribution of sea ice affect these ecosystems

and a number of activities such as shippingistic and tourist
operations.

Overview Download data Documentation

This is a ne

Variable

Sea ice edge, sea ice concentration and sea ice type were At least one selection must be made
computed from satellite passive microwave brightness

temperatures from the series of SMMR, SSM/I and SSMIS

Sea ice concentration Sea ice edge Sea ice type

Search results sensors. Sea ice thickness were computed from Ku-Band radar Sea ice thickness
i altimeter measurements collectring the Envistat and CryoSat-2 oDy (2015) EUMETSAT Selectall
: satellite missions. Ice thicknesses from Envisat satellite
(October 2002 to October 2010) have less coverage and higherrtainty than thicknesses from CryoSat-2 |
n Al Datasets (November 2010 - March 2015), however the combined dataset provides a valuable unique observational recor( Year
ice variability.
Sort by From 1978 up to April 2015 the data records provided by this dataset have sufficient length, consisten At least one selection must be made

Showing 1-11 of 11 results for ~ Satellite observations

: Relevancy continuity to dete climate variability and change. From April 2015 onwards, satellite data were processed us 1978 1979 1980
same algorithms and processingronment but consistency and continuity have not been extensively verified.
Title - . . 1981 1982 1983
_**- Jower E G laciers elevation and ma  more details about the product are given in the Documentation section. 1984 1985 1986
1 1987 1988 1989
o from the Fluctuation of Gl [pampescririon 1987 1958 e
Climate projections @ A 1995
Reanal @ i H . 1998
an
e | Coming soon:
¥ Satellite observations ) e q 2004
=]

Seasonal forecasts © = 2007
€ 2010
Sectoral climate indices @ 2013
4 2016

i

v Variable domain

e 0 g * Quality upgrades for several ECV datasets -

-
Land (biosphere) o E N
S o, e
N ) e Dat ducts for addit | ECVs (22 ECV i
ocen oy " y data products 1or aaditiona S S
a
v Spatial coverage | March
- June
Global ® E
Northern hemisphere 0] I
Southern hemisphere ) This dataset provides daily values for sea surface temperature and sea ice fraction over a regular grid with no European I k@pernlcus _A EC MWF
missing values in space o in time. The initial satellite data from the Along Track Scan... Commission Europe’s eyes on Earth A\ 4

v Temporal coverage
Past an

((

Sea ice monthly and daily gridded data from 1978 to present




From satellite tracks to long-term global coverage

Climate
Change
From satellite along-track
measurements...
.. to sea level gridded
maps...
” 5100 B
- Sea Level Rise from 1993 to 2017
. Global Rise: +3.29 mm per year
.. to derive M o
Ocean v 3o
Monitoring  § 22
Indicators
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Climate reanalysis

Climate
Change

ERAS hourly data on pressure levels from 2000 to present [

ERAS5 hourly data on pressure levels from 2000 to present
Overview Download data Documentation

ERAS is the fifth generation ECMWF atmospheric reanalysis of Beisisnsssane. Overview | Downloaddata | Documentation

the global climate. Reanalysis combines model data with

. oo 7\ Climatecf  observations from across the world into a globally complete

B (opericus SECMWF (0 gmuea soomm fom o e o sy ome
— principle, called data assimilation, is based on the method |
used by numerical weather prediction centres, where every so |\

Variable @

At least one selection must be made

many hours (12 hours at ECMWF) a previous forecast is Divergence Fraction of cloud cover Geopotential
combined with newly available observations in an optimal way Ozone mass mixing ratio Potential vorticity Relative humidity
Specific cloud ice water specific cloud liquid water Specific humidity
Thisis¢ to produce a new best estimate of the state of the ontent e apeciic o water content
atmosphere, called analysis, from which an updated, Specific snow water content Temperature U-component of wind
Home Search Datasets Applications Yourrequests T improved forecast is issued. Reanalysis works in the same way, but at reduced resolution to allow for the provis V-component of wind Vertical velocity Vorticity (relative)
a dataset spanning back several decades. Reanalysis does not have the constraint of issuing timely forecasts, so Selectal
is more time to collect observations, and when going further back in time, to allow for the ingestion of imp
Search results versions of the original observations, which all benefit the quality of the reanalysis product
Pressure level
The assimilation system is able to estimate biases between observations and to sift good-quality data from poor It |eastion alsalaciionimust bamade)
TIhe laws of physics allow for ectimates at locations where data coverage i low such as for Siurface temperaniuy
3hpa
10hPa

=» | Coming soon : s

200 hPa
Jowcre
+r— Relevancy o0 hp
Title 450 hPa
600 hPa
— = 750 hPa
v Product type 825 hPa

emeen | o ERAS data 1979 — present, updated daily, within 2-5 days gt

e | ¢ ERA5-Land: Global land surface at 9 km resolution -
== * Regional reanalysis data for Europe (UERRA) and the Arctic

v Temporal coverage

Past

‘ © 2000 © 2001 2002
© 2003 © 2004 2005

”

A\

{ B o | (opemnicus £ ECMWF




Going from ERA-Interim to ERAS

Florence Thu 13 Sep 2018, 01 UTC for ERAS Florence Thu 13 Sep 2018, 01 UTC for ERA-Interim
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Multi-system seasonal forecasts

Climate
Change

Seasonal forecast monthly statistics on single levels from 2017 to present

Overview Download data Documentation

Seasonal forecast monthly statistics on single levels from 2017 to present

Seasonal forecasts provide a long-range outlook of changes in
o the Earth system over periods of a few weeks or months, as a
n (C\)pemiCUS _A ECMWF @ (  result of predictable changes in some of the slow-varying
Eteeans WY ¢ components of the system. For example, ocean temperatures
— typically vary slowly, on timescales of weeks or months; as the
ocean has an impact on the overlaying atmosphere, the -
variability of its properties (e.g. temperature) can modify both
¢ local and remote atmospheric conditions. Such modifications
of the 'usual' atmospheric conditions are the essence of all "
long-range (e.g. seasonal) forecasts. This is different from a ECMWE UK Met Office Météo France
Home Search weather forecast, which gives a lot more precise detail - both Selectal
in time and space - of the evolution of the state of the atmosphere over a few days into the future. Beyond a
the chaotic nature of the atmosphere limits the possibility to predict precise changes at local scales. This is o

Overview Download data Documentation

Originating centre

At least one selection must be made

. Search results

g reasons long-range forecasts of atmospheric conditions have large uncertainties. To quantify such uncertaint Variable ®
€ range forecasts use ensembles, and meaningful forecast products reflect a distributions of outcomes.
At least one selection must be made
Given the complex, non-linear interactions between the individual components of the Earth system, the best
All Datasets . L 10m u-component of wind 10m v-component of wind 10m wind gust since previous
long-range forecasting are climate models which include as many of the key components of the system and post-processing
> Sortby typically, such models include representations of the atmosphere, ocean and land surface. These models are 10m wind speed 2m dewpoint temperature 2m temperature
Relevancy Showing 1-6 of 6 results for  Seasonal for  ith data describing the state of the system at the starting point of the forecast, and used to predict the evc ] East-west surface stress rate Evaporation () Maximum 2m temperature in
- e the last 24 hours

_*_*.. Jowsre
Title (J North-south surface stress

rate of accumulation

.
= Coming soon: 8 e cover
P ° £ Snowfall
) Surface sensible heat flux
() Surface thermal radiation
Reanalysis
() Surface thermal radiation
downwards
&) Total cloud cover

—— e Additional forecast providers: DWD and CMCC

¥ Spatial coverage

e Verification information for all forecast products -

V¥ Temporal coverage

Climate projections.

Satellite observations

Future

Past I

Seasonal forecast daily data on single levels from 2017 to

t o

resen o

P European Oopernicus C 50-
Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of a few weeks Commission Europe’s eyes on Earth A\ 4

or months, as a result of predictable changes in some of the slow-varying components of the s..
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Climate projections from CMIP5

CMIPS daily data on pressure levels

Overview Download data Documentation

This catalogue entry provides daily climate projections on
pressure levels from a large number models, members and
time periods computed in the framework of fifth phase of the

- Coupled Model Intercomparison Project (CMIPS) for the

[ ] C s £5ECMWF (" ciimate change Historical experiment. Information on how to access the

= CECICY S Service complete CMIPS dataset can be found in the Documentation
section.

The term "pressure levels" is used to express that the
variables were computed at multiple vertical levels, which may

This is a new service - your feedbad giffer in number and location among the different models. —— ) )
- - Overview Download data Documentation

The term "experiments" refers to the four main categories of
CMIPS simulations:

Pre-industrial control experiments (Pi-control) with prescribed, non-evolving concentrations of |
Search results and aerosols as they are supposed to be before the industrial period; Variable ®

Historical experiments which cover the period where climate observations do exist; At least one selection must be made

Ensemble of experiments from the Atmospheric Model Intercomparison Project (AMIP), which |

oceanic variables for all models and during the all period of the experiment. This configuration & Temperature & U-component of wind ) Geopotential height
Al Datasets complexity of ocean-atmosphere feedbacks in the climate system; selectal
Sortby « Ensemble of climatic projection experiments following the Representative Concentration Pathy
Relevan Showing 1-4 of 4 results for  Climate projections x 60and8.5. Model ®
ad Typically, the same experiment was done using different models. In addition, for each model, t|
Title € CMIPS daily dat level was repeatedly done using slighty different conditions producing in that way an ensemble of] | @' o' Selection mustbe made
= al ata on pressure levels
= Yy p related. Each member of that ensemble is named after a triad of integers associated to the letters inmem4 (INM, Russia) ACCESS1-0 (BoM-CSIRO, J bee-esm1-1 (BCC, China)
B i v Product type This catalogue entry provides daily climate projections on pressure levels mogels; y | Australia) O bec-csmi-1-m (BCC, China)
members and time periods computed in the framework of fifth phase of the Coupled Model Intercomp.. € CMCC-CM (CMCC, taly) € Mmcc-cus (cMc. italy) 53 CNRM-CMS (CNRM-CERFACS,
@ Climate projections @) France)
" @ GFDL-CM3 (NOAA, USA) GFDL-ESM2G (NOAA, USA) () GFDL-ESM2M (NOAA, USA)
Reanalysis - o . HadGEM2-CC (UK Met Office, HadGEM2-ES (UK Met Office, J IPSL-CM5A-LR (IPSL, France)
s
corelite observations ay & CMIP5 daily data on single levels UK UKy ) 1PSL-CMSAMR (IPSL, France)
Seasonal forecasts ©® This catalogue entry provides daily climate projections on single levels from a large number of experiments, - L’:j}ggmeML;‘“cpcszn‘m‘y‘;’ ©) MPLESM-LR (MP!, Germany) O MPLESM-MR (P!, Germany)
models, members and time periods computed in the framework of fifth phase of the Coupled ...
Sectoral climate indices @ Selectal
-
« Variable domain & CMIP5 monthly data on pressure levels Ensemble member ®
Atmosphere (surface) @ This catalogue entry provides monthly climate projections on pressure levels from a large number of
Atmosphere (upper air) @ experiments, models, members and time periods computed in the framework of fifth phase of the Cou...
@ riitp1 O r2itp1 O r3itp1
- .
Vv Spatial coverage & CMIP5 monthly data on single levels seectal Gearal
Global (@)
This catalogue entry provides monthly climate projections on single levels from a large number of
periments, models, members and time periods computed in the framework of fifth phase of the Couple... Period ®
¥ Temporal coverage
Future @ At least one selection must be made
past @ -18641231 18610101-18651231 ] 18650101-18691231
Present @

ewopean | \opernicus SO ECMWEF




Climate
Change

Evaluation and Quality Control (EQC)

A suitable EQC framework has been developed for quality assurance of CDS datasets

Key feature: Quality Assurance R

Sea ice monthly and daily gridded data from 197

Overview Download data Documentatiol

Quality

This dataset provides daily values for sea ice concentration, Ice Conc - Reproc
sea ice edge and sea ice type and monthly values for se
thickness. These four variables are important markers for
climate change studies since sea ice greatly influences the
surface albedo and aa exchanges of energy, moisture and
carbon. The sea-ice distribution, including polynyas and
margins, also has an important infl on marine ecosystems.
Changes in the distribution of sea ice affect these ecosystems
and a number of activities such as shippingistic and tourist
operations.

Sea ice edge, sea ice concentration and sea ice type were
computed from satellite passive microwave brightness
temperatures from the series of SMMR, SSM/I and SSMIS
sensors. Sea ice thickness were computed from Ku-Band radar
altimeter measurements collectring the Envistat and CryoSat-2 Copyrig]
satellite missions. Ice thicknesses from Envisat satellite

(October 2002 to October 2010) have less coverage and higherrtainty than|
(November 2010 - March 2015), however the combined dataset provides a valua
ice variability.

From 1978 up to April 2015 the data records provided by this dataset hal
continuity to dete climate variability and change. From April 2015 onwards, s:
same algorithms and processingronment but consistency and continuity have n

More details about the product are given in the Documentation section.

DATA DESCRIPTION

Horizontal coverage | Sea ice concentration and edge: global ocean split in
(Lambert EASE/EASE2 projection).

PRODUCT ASSESSMENT STATUS
PRODUCT GENERATION

Product Name:
Version: QUALITY CONTROL

VALIDATION

-
~
Organisation: -
UNCERTAINTY CHARACTERISATION s

Assessment Date:
Overall QA summary:

Short summary for each

USAGE / APPLICATIONS
INDEPENDENT ASSESSMENT

CDS template for consistency across data products.
Allows following of versions and updates to
products.

PRODUCT DESCRIPTION

©  Documentation and References
 Traceability Diagram

PRODUCT GENERATION

® Describes how the product is produced
®  Algorithm calibration

®  satellite homogenisation (for LTDRs)

® Code repository

. and References

® Quality Control / Known issues.

* Quality Flags

QUALITY INDICATORS
® Validation

® _Intercomparison

® Uncertainty

and References

PRODUCT USAGE / APPLICATIONS

GCOS climate requirements

Consistency, processing maturity, issues ]
alldation
INDEPENDENT ASSESSMENT = L |
(1) Assessment of uncertainties ]
Maturity matrix / GCOS |

Guidance to users / F4P / use cases

5

Sea ice thickness and type: northern hemisphere (Lambert EASE2 projection).

Quality of data:

* assessments

* user guidance

e gaps and limitations

Quality of tools:
* fitness for purpose
* best practices

Quality of service:
* speed, responsiveness
e system availability, ...

69?[??9%

S ECMWF



-

v Temporal coverage

Data on sectoral impacts

Search results

Sortby

(opemicys SECMWF (3 gzseme

This is a new service -

Water quality indicators for European rivers

Overview Download data Documentation

This dataset contains modelled data for phosphorous and
nitrogen concentrations and loads. The data comes from the
Swedish Meteorological and Hydrological Institute E-HYPE
model at catchment level for Europe. These water quality
indicators were computed as a part of a proof of concept
contract designed to speed up the workflow in impact
assessments and to simplify climate change adaptation of
water management practices across Europe.

These indicators are provided as averages over 30 year
periods, either for each calendar month or for the whole
period. For the reference period (1971-2000) the absolute
values are given, whereas for the future periods the relative changes are provided. In addition to tot
organic and inorganic parts are provided for nitrogen. For phosphorous, in addition to the total amoun
and soluble parts are provided. Values of the temperature of the water is provided for the same periods.

More details about the product are given in the Documentation section.

DATA DESCRIPTION

Horizontal coverage | Pan European domain.

Horizontal resolutionl Irregular catchment polygons, median catchmentsize 215 km?

r

Overview

Download data Documentation

Variable @
At least one selection must be made

Inorganic nitrogen
concentrations

Soluble phosphorous
concentrations
Inorganic nitrogen loads

Organic nitrogen
concentrations
Total nitrogen concentrations

Organic nitrogen loads

Soluble phosphorous loads
Water temperature

Total nitrogen loads

Particulate phosphorous
concentrations

Total phosphorous
concentrations
Particulate phosphorous
loads

Total phosphorous loads

Relevancy
Title

+ Product type
Climate projections
Reanalysis
satellite observationd
Seasonal forecasts

# Sectoral ciimate indi

v Variable domain

Land (hydrology)

v spatial coverage

Europe

Coming soon:

* Indicator datasets to support additional sectors: energy,
agriculture, tourism, health, shipping, fisheries, coastal

Future

European l
Commission

opernicus

Europe’s eyes on Earth

Select all
B RcP8s
Selectall
Select all
|
8 2041-2070

< ECMWF



@ C3S reanalysis data: A use case

Climate
Change

C3S reanalysis data as a business model for an SME in the
renewable energy sector

Video 2

B .| \ocemicus  ESECMWF

23



../../../../2018.09.18.ECMWF_C3s_v4.mp4

Enabler

for downstream exploitation

C3S

Data & tools a
Insurance ”

Downstream service providers

7 [ Gpem'ous S ECMWEF
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Secto

Development Phase

ral Information System

Sectoral Information System Component

. Front end
Source Data Post processing visualisa tio/n

_ From CDS Toolbox Based on toolbox &

C3S website

7 [ Gpe?(cniszgﬁ S ECMWEF
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Energy

The European Climatic Energy Mixes (ECEM) Demonstrator

! @ Countries ) Clusters

Integrating climate and energy scenarios to Wind (WIN) Energy (NRG) | JA only =

Seasonal Forecasting ?

. . | © Projections ) — DE WIN NRG ARCN EH1 R85 JJA  — DE WIN NRG ARCN EH2 R85 JJA
learn how well prepared our infrastructure is | s o cimare @ ey DE M e IR S e R SR
~— DE WIN NRG RCIC EH1 R85 JJA DE WIN NRG RCIC EH3 R85 JJA

to cope with the climate of the future. Will =

Hydro (reservoir) @ Wind

the renewable dominated energy mix of the [ 0o comotven O soer v %

Variable Type ?

future able to cope with the expected f| et ror @ ey o
change in the energy demand profile?

— DE WIN NRG RCIC EH4 R85 JJA  — DE WIN NRG RCIC EHS5 R85 JJA

60M

tution
Daily ) Monthly @ Seasonal () Annual

Season [ Summer (1JA/Jun-Aug)
Climate Model 2
Ensemble Mean
RCM2 ) RCM3 ) RCM4
RCMS_— RCM6_gy RCM7

Wind WIN) Energy (NRG) [MWh]

Projections Wind Energy | Rc7 | ews | RCPS.5 [27A only] .
o a0is ) 2065 B

_ r i i _
Norway | Seasonal Forecasting Wind S © <« JIA2044 > m o>

C 3 # Legend onvin 35w

jariables 7
Demand

Wind (WIN) | ECMWF | Winter (DJF) | Norway

Hydro (run-of-river) ) Solar (PV only) + Observation =
T i e vt ofce e Using a combination of historical data,

Qomeon f reanalysis, seasonal predictions and climate
projections the SIS contracts have

: demonstrated how it will be possible to
. ;; R B address some of these questions through the

CDS.

;;;;;;
Summer (1JA) @ Winter (DJF)

country [ Norway

New graph || Refresh graph

= ) _ >
- \/ Forecast System: ECMWF - Season: Winter (DJF)
Click here for help and information... Legend -1 IE— ——

JRiact led by UEA . Goezcnj% £ ECMWF



MEAN T2M IN SUMMER 2011 [C]

Health exposure demonstrato

185 190 198 200 208 210 2.8 2.25
‘ r 9 - 3
C (0 | @ Secure | https//cds.climate.copernicus.eu/apps/355/heat_exposure?sdk_version=2.8.1 ﬁ‘ : iﬁL\_“k&_
Heat_exposure
Variable
Tmin -
Daily mean of mean of Tmin
20 city
Rome v
15
Statistic
10
Mean v
5
Period
o9 Annual -
-5
-10
-15
-20
(opermicus (e
Timeseries of mean of Tmin for Rome -
15.0
“ H ”o.
Talk is cheap, show me your code” Linus Torvalds 2000-05-02
12.6
;G 12.4 14.0
¢
5 122
®
g )
g IR : 130
@
11.8 N
2008 2010 2012 2014 2016 European | (Qperr“CUS _M ECMWF
Commission Europe’s eyes on Earth L+ 4
(opemicus vear G
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@ Indicators, global agriculture contract

Climate
Change

Biologically Effective Degree Days, Growing Season Length, Maximum number of consecutive dry
days, Maximum number of consecutive frost days (Cold spell), Cold Spell Duration Index

, Maximum number of consecutive summer days (Hot spell), Maximum number of
consecutive wet days (Wet spell), Mean of diurnal temperature range, Frost Days, Ice Days,
Heavy precipitation days, Very heavy precipitation days, Precipitation sum, Wet Days, Simple
Daily Intensity Index (Mean precipitation per wet day), Sumer Days, Mean of daily mean
temperature, Mean of daily minimum temperature, Minimum value of the daily minimum
temperature, Maximum value of the daily minimum temperature, Tropical nights, Mean of daily
maximum temperature, Minimum value of daily maximum temperature, Maximum value of daily
maximum temperature, Warm Spell Duration Index, Warm and wet days, AgERAS wind speed,
AgERAS dewpoint temperature, AGERAS air temperature, AGERAS precipitation type, AGERAS
relative humidity, AGERA5 snow, AgERAS solar radiation, AgERAS cloud cover, AGERAS
precipitation, AGERAS vapour pressure, Soybean development stage, Soybean Total above-
ground production, Soybean Total weight storage organs (yield), Wheat development
stage, Wheat Total above-ground production, Wheat Total weight storage organs (yield),

Rice development stage, Rice Total above-ground production, Rice Total weight storage

organs, (yield), Maize development stage, Maize Total above-ground production, Maize Total
weight storage organs (yield), evapotranspiration

e Cooﬁ?!,n!s%yﬁ S ECMWF
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POC to Operations

2016 2017 2018 2019 2020 2021
Operational Phas

Gpemicus

SWICCA

0.5 degree grid (50km)

Moderate (RCP 4.5)

Operational windstorm service for the

Absolute values (reference period) /.7 Main fiver basins Insurance SeCFOI’

- Lakes JaRE Sz uak 2 vie -~
~ Rivers About

Sub-basins

Water Quantity / River flow / Mean / 0.5 degree grid (50km) / Moderate (RCP 4.5) / Absolute values (reference period) / Min / Ensemble mean Hide controls  +

2018 — 2100 100-50 EEE— —— 100

Ensemble mean

CDS /Toolbox
launched \ C P
Previous C35 E
B .| (opemicus ESECMWF

GA March 2017 Present



2016 2017 2018 2019 2020 2021
Operational Phase

Proof of concept

Agriclass

o

AGRICULTURE &
FORESTRY

WATER
MANAGEMENT

Global Services

0o

TRANSPORT

u FISHERIES
[}
> .
5 European health service
m ABOUT DATAANDTOOLS HOWITWORKS PROJECT PARTNERS
TOURISM v f G
c
©
) About
8- ‘The European Health Service, as a part of C3S, provides users with tailor-made climate information for the health
domain. This i i i f climate-health indi i
—
HEALTH
> * heatand cold stress
L @ « vector-borne diseases
COASTAL AREAS A A A
Previous C3S Present — § .
CDS / Toolbox = L European I OPErNICUS o ECMWF
= = Commission Europe’s eyes on Earth A\ 4

GA March 2017 launched




2016 2017 2018 2019 2020 2021

Proof of concept Operational Phase

Biodiversity
Standards & Infrastructure

A

DISASTER
RISK
REDUCTION

©

BIODIVERSITY

o

INFRASTRUCTURE
Application development (TBC)
d—C?JS
Evaluation &
Quality Control
sis

User Cases

uemo Cases

Demo Cases

Demo Cases

Toolbox Present E“ \ European | opern ® (ovemes CECMWF
launched = : Commission

Europe's eyes on Earth N =N IVIWWE



https://climate.copernicus.eu/complete-list-tenders-issued-c3s

CDS user uptake (dashboard)

Last registration update e o Ranking of registered users by country e " Distribution by sector e a
users country users last_registration last_access
New users in the last 24h: 29 United Kingdom 434 Nov 5, 2018, 2:51:19 PM Nov 6, 2018, 2:41:01 PM
Number of registered users: 3790 China 342 Nov 6, 2018, 1:12:40 PM Nov 6, 2018, 2:40:24 PM
Represented countries: 130 United States 304 Nov 5, 2018, 5:08:38 PM Nov 6, 2018, 2:40:58 PM
Last registration at: 2018-11-06 14:24:00+00 from: Italy Germany 291 Nov 6, 2018, 12:50:30 PM Nov B, 2018, 2:39:26 PM
) France 247 Nov 6, 2018, 2:22:50 PM Nov B, 2018, 2:40:38 PM
o Italy 225 Nov 6, 2018, 2:24:00 PM Nov 6, 2018, 2:40:37 PM
Spain 189 Nov 6, 2018, 7:12:28 AM Nov 6, 2018, 2:39:56 PM
Netherlands 156 Nov 5, 2018, 1:37:25 PM Nov B, 2018, 2:23:58 PM
Brazil a3 Nov 5, 2018, 6:26:29 PM Nov 5, 2018, 6:33:26 PM
Switzerland 73 Nov 1, 2018, 10:51:43 AM Nov 5, 2018, 8:34:16 AM
JpEmE
@ zcademic @ ngo @ other @ private @ public
Monthly distribution of registrations e o Monthly distribution of users accessisng the CDS by component e " Distribution of access to the service by component in the last 5 days ) a
1,200 800 100
700
1,000
a0
600
800
500 &0
600 400
100 40
400
200
20
200
100
0
06/2018 072018 0&/2018 092018 10/2018 11/2018 July 2018 August 2018 September October 2018  November November November November Ni b
June July August  September October November 2018 2018 1,2018 2,2018 3, 2018 4, 2018 5, 2018 6, 2018
N users W ~P|_users M Toolbox_users M Interactive forms_users N ~Pl_users [ Toolbox_users M Interactive forms_users




CDS data access (dashboard)

Overall status [ a Data access by product type (User Interface) e a Data access by product type (API) [ a
concept product_type last_access users  requests retrieved_gbs product_type last_access users  requests retrieved_gbs
Total volume retrieved (downloaded from data sources). 727.45 TBs insitu Nov 1, 2018, 8:28:47 AM 66 21 17.06  insitu Nov 6, 2018, 7:57:44 AM 20 220 59
Total number of data requests (sent to data sources): 1267823 projections Nov 6, 2018, 10:05:58 AM 119 376 301.06 projections Nov 5, 2018, 6:00:59 PM 12 287 194.51
Total number of active users: 2796 reanalysis Nov B, 2018, 2:48:43 PM 1,130 11,637 159,552.23  reanalysis Nov 6, 2018, 2:43:51 PM 704 1,186,524 536,160.05
Total number of data requests in the last 24h: 2449 satellite Nov 6, 2018, 2:08:17 PM 224 775 218557 satellite Nov 5, 2018, 3:05:45 AM 21 217 273.09
Active users in the last 24h: 178 seasonal Nov 6, 2018, 12:30:37 PM 180 ags 1,978.69 seasonal Nov 6, 2018, 2:47:57 PM 69 43,970 13,452.58
b Total volume retrieved in the last 24h: 7558.43 GBs sis Nov 6, 2018, 2:34:28 PM 73 191 24182 sis Nov 6, 2018, 12:35:17 PM 6 289 0.81

Rate of requests failure: 1.68%

lysis: A lated hly TBs retrieved by origin and product e " S l: A lated thly GBs retrieved by origin and product ) a
400 10,000
8,000 ——
300
6,000
200
100
o -
] — ——
0 —— 0 — —
18 July 2018 16 August 2018 13 September 2018 17 October 2018 15 November 2018 18 July 2018 16 August 2018 13 September 2018 17 October 2018 15 November 2018
Il craS-complete-AP|_retriev... [l eraS-pr tevels-API_r... [l eraS-p levels-Interf... 1z m I monthly-p tevels-A_.. [l monthiy-p levels-Int I monthly-single-levels-AP1_r.... 104
A lated hly MBs i d by origin and product e a Projectis A 1l i ly GBs i by origin and pmducls a SIS: A ;i thly MBs i by origin and product [ a
200 150,000
150
[ 100,000
- —
50,000
50
o —
o N
July 2018 16 August 2018 September  October 2018 November July 2018 16 August 2018 September  October 2018 November July 2018 16 August 2018 September  October 2018 November
2018 208 2018 2018 2018 2018

W carbon-dio... [ carbon-dioxd... M methane-API 10w W cmipS-daily-p... W crvpS-dady-p . M crvpS-dady-s... 103 W water-quasty... [ water-quality .. [ water-quantit. 10z p



CDS out of the starting blocks.. (13 November 2018)

| ‘ / ' \ P\~
4,073 (ooemicns O e : | \-/ —%
1 Datasets Help & support y \\.a 80 ,"’I
registered el

. A ) 2 U )
vd Climate Data Store (CDS) S— (’ o 0 \ Sl

users |

The Copernicus Climate Data Store supports scientists, policy makers and businesses by providing authoritative, quality-assured information about A - B / e 0 \ a
the past, current and future states of the climate in Europe and worldwide. =

Discover data and resources in our catalogue

1,452,052
data
requests

/' \
Al the €35 Climate Rq lysi Al Greenh G dat R S~—
ccess the imate Reanalysis Access Saa Ice data prdu(lS ccess Greenhouse Gases data [ =] Q \
(ERAS) products —

780 Tb
data volume
delivered
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C3S for climate monitoring
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Monthly climate bulletins

CMWF as partof The Cop Z
/"@\ Climate
Change Service

ABOUT US

News Events Press Tenders Help & Support

WHAT WE DO

DATA  QSEARCH

'WHATWE DO » CLIMATE BULLETIN

Climate bulletins

Through our monthly maps, we present the current condition of the climate using key climate change
indicators. We also provide analysis of the maps and guidance on how they are produced.

HIGHLIGHTS OF THE LATEST MONTHLY SUMMARIES ~ MONTHLY CLIMATE UPDATE

SUMMARIES

FEATURED STORY ~ MONTHLY

Monthly summaries

Surface air Seaice

temperature

We produce sea-ice
This series of monthly
maps and

maps every month.
Based on ERA-interim
charts, generated from reanalysis data, these

ERA-interim data, covers
——

provide near real-time

Hydrological
variables

This series of monthly
maps and charts, based
on ERA-interim
data, covers several

Surface in-situ
monitoring for
Europe

Monthly and yearly
State-of-the-European-
climate reports provided

» climate.copernicus.eu/climate-bulletins

Monthly climate update

15TH OCTOBER 2018

In Europe, it was the warmest September on record.
Portugal and western Spain were particularly warm.

Iceland, Ireland and Scotland saw generally cooler than
average temperatures.

Japan was hit by two devastating storms, Jebi and
Trami following rains, landslides, floods and record-
breaking heat this year.

Strong tropical cyclone Mangkhut caused at least 134
fatalities in the Philippines, Hong Kong and China.

CECMWF

Featured story

= Climate update by Copernicus - Septemb.

o »

Watch later ~ Share

29TH OCTOBER 2018

A stormy September

dataset.

‘ll Read more

European

Commission | Gp;ernlcys»

One of the warmest summers on record has come to an end w
September full of storms. Modelling of historic storms can hel.
prepare for such events. We use two of the recent storms to de
the improvements we have made with the release of our new 1

S ECMWF



Climate
Change

WHAT WE DO » EUROPEAN STATE OF THE CLIMATE 2017

REPORT

European State of the Climate 2017

ABOUT  CLIMATEIN2017 HEADLINE CLIMATE INDICATORS  CONTRIBUTORS

About

The European State of the Climate 2017 covers two main themes, the Climate in 2017 and Headline Climate
Indicators.

The key findings for each section can be found in the European State of the Climate 2017 Summary. The
summary and the sections themselves are aimed at a non-expert audience interested in the climate events of

2 main sections
e (Climatein 2017
* Headline climate indicators

Based on
* Reanalysis, in-situ, satellite data

With contributions from
* CAMS, CMEMS, EEA and GCOS
e 13 further European research institutions

» climate.copernicus.eu/copernicusESC

Focus Region:
Southwest Europe

During 2017, the southwest of Europe stood out with
high temperatures, drought and repeated wildfire events.

2017 was an exceptionally
dry and warm year in the
southwest of Europe

Annual temperatures were the highest on
ecord and soil mosture was the lowest
Inparticular, sping and summer showed large

@
. &

Focus Region:
European Arctic

During the final months of 2017,

some land areas of the north

Atlantic Arctic experienced monthly temperatures more than 6°C

above the 1981-2010 average.

Suface ai terperatures i the European
Sector of the ATctc have been ingeasing
during the 40 years-worth of data analysed
here. 2017 was the thi wamest on record
at 17°C above average,which s cose to the
second wamest year 2012. The wammest year

% | recorded is 2016 with over 2°C above average.

postive temperature anomalies. Sprng and © Do tamperatures a thebegming of
Summer were among the two varmest on .
tecord,bothat close to 17°C above the 1981- e o e sealce
2010 average. nlarge areas the hottest 2| sigthe st trrcemanii of e vea:
summe day v doseto of even exceecd Lucifer - the heatwave of 2017 January showed the largest negative
40°C. The annual nurmber of rainy was ]
days’ 2017, southem dnulu\'ymnzcmﬂ During spring and
d but
Estmated amnual total e emissons were et e i sonstor e o the year
the highest since 2003, when records began. Fenia The vt Sostham larger Jies. September
FE I e to December's anomalies are among the
irewholeyer These cndtions oDecend o
number of wild fires, three lowest on recor
lkdi low levels in water reservoirs,
and reduced agricultural yields.
Sowe G i, Crot Coperics it
Climate Indicators
Arctic 2016 maamumand . Duinglast25 years
2012 meimu arealowest A+ Clobal ocomn
Wy e [ e
of 34 miniyear
masimum and miimum Eurapean regons
arealowest on record
The headline climate indicators show the long-term evolution of ; rean sea level fcrease
*Sea ke data record coverng 1979-2017 by 1to 2 mmiyear in
several key climate variables. These can be used to assess the global rostconstal areas
and regional trends of a changing climate. The arrows show the long- iy 1995
oy 2017

term increasing * or decreasing trends ¥ of these indicators.

that becomes prominent afte the year 2000,
In the Antarctic variabilty rather than trend
predorminates. Spells of markedly above-

bl mesnses et ks

Temperature
Globe: around LI ncrease
1v since startof industral e
Europe: around 18°C
increase since latterhalfof
the 19th century

P g ot o or s f
185010 201

The aim of the Paris Agreerment i to it

qlobal temperature rise to well below 2°C

Greenhouse gases

Current rate of increase in
abundance in ai.
#0;:about 5 PoCyear or
25 ppriyear
ACH,; about 04 PaClyear

N,0: about 18 ToNiyear

Estaaled i it for CO, N, CH, coverng
1975, 1696, 200010 2016

into the.

and 20132015, but Antarctc sea ice area

years. This
im0 2 ohal ncrease nsea lve of

Septerrber 2016,

during this perod can deviate considerably
from the glob

Glaciers

¥Global average:
more than 20m of observed
loss ince thickness since
19605

thckness since

Seas, the sea level changes can differ in
the open ocean and in coastal areas due to
various geophysical processes.

Image:Nordeskiold Gacer Greeiand.

19605 anges between 2m n sutiwestemn
nd 34m in the Alps

compared to
pursue efforts to limit it to 15°C. The latest
five-year average lobal temperature is the

atmosphere o the three greenhouse gases
carbon diode (CO,), methane (CH,) and

highest on record, and it

of around 1.1°C since the start of the
industral era

duting recent decades. Anthropogenic

“Refereree ofacer retwork wih 1ot han 30 years o
argongatsenaters.

emissions of CO,

oceans and vegetation. It

0,
thissink has.

but
been decreasing since the 19905.

s

L " '
Commission
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Europe’s eyes on Earth
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Contributing to EEA, GCOS and the WMO

Climate
Change

English - European Environment Agency %‘,‘-")}

)
METEOROLOGICAL
ORGANIZATION

Indicators  Publications

Ourmandate  Programmes  Projects  Resources  Media  Events  Aboutus  Extranet Search Q P E— S —— e —

Global and European temperature
Main - News Press Release News from Members - Multimedia - Contact us

WMO confirms 2017 among the three - . B T -
warmest years on record

cx: Chmate charnge beptation

Tags: Climate change Greenhouse gases ~Climate

f— Key messages
18 Published 18 January 2018 g
» According Lo different observational records of globial average annual near-surface (land and ocean) temperature, the last decade

Press Release Number: 18-01-2018 {2008-2017) was 0.89 °C 10 0.93 °C warmer than the pr which makes it decade on record. Of the 17 warmest
g years on record, 16 have occurred since 2000. The year 2017 was one of the world's three warmest years on record together with the years
2016 and 2015,

» The average annual Lemperature for the Curopean land area for the last decade (2008-2017) was between 1.6 °C and 1.7 °C above the pre
lustrial level, which makes it the warmest decade on record. in Curope, 2017 was colder than the previous 3 years.
. project further Jobal the 215 century {for the pericd 2081-2100 relative to

1986-2005) of between 0.3 °C and 1.7 °C for the lowest emissions scenario (RCP2.6) and between 2.6 °C and 4.8 °C for the highest emissions.

ries have agreed on the long term goal of keeping in global average below 2 °C
I levels and have agreed (o aim to limit the increase 1o 1.5 °C. For the theee highest of the four RCPs, the global
is projected (o exceed 2 °C compared with pre-industrial levels by 2050.
rature over [urope & projected (o increase by the end of this century (2071-2100 relative o 1571-2000)in the
er RCPAS and 2.5 °C 10 5.5 *C under RCPA.S, which is more than the projected global average increase. The

English -

METEOROLOGICAL

-
ORGANIZATION : !
—

Ourmandate | Programmes  Projects =~ Resources = Media Events ~Aboutus —Extranet Q Red across noah-eastern Curope and Scandinavia in winter and southern Curope in summer.
(those exceeding the S0th pe a 1960 and 2017
ea.
feveral extreme heal waves since 2000 (2003, 2006, 2007, 2010, 2014, 2015 and 2017). Under a high emissions
[W [W —— W Global Climate Indicators st wives 35 sirong as Uhese or even suronger are projected (0 occur a5 often as every wo years in the second
Energy composition | | Southern Curape, they are projected Lo be particularly strong.

Contact: gcos@wmo.int
Sehe The Global Climate Indicators are a set of seven parameters that

f—  Adata salance describe the changing climate without reducing climate change to
ly 3 y
only temperature. They comprise key information for the most rface relative to the pre-ind ial period

) relevant domains of climate change: temperature and energy,
Antarctic Sea ice atmospheric composition, ocean and water as well as the
L cryosphere.
tothe

fobal near surtace

{
]

| average temperature stay below 2 °C above pre-industrial levels?

monthavrage Changeduing
gl temperaie naale
15 15
Temperature T i paet
Running 60-month averages of global air temperature at a height of two metres ~ '** ",(
(left-hand axis) and estimated change from the beginning of the industrial era N -
(right-hand axis) according to different datasets: ERA-Interim (Copernicus A Y
Climate Change Service, ECMWE); GISTEMP (NASA): HadCRUT4 (Met Office 12 —

Hadley Centre), NOAAGIobalTemp (NOAA): and JRA-55 JMA). Credit: Copernicus
Climate Change Service/ECMWF

= Googmios G= SEcMwF N 4l
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C3S latest press

TV presenters around Europe
continue to use C3S monthly maps —
latest example was from German
national TV broadcaster

ARD where C3S data and maps were
shown at prime time evening news.

Reach: 8m
https://www.daserste.de/information

coverage

/nachrichten-
wetter/wetter/videos/rueckblick-
sommer-2018-100.html

* (C3S Monthly maps are also
regularly featured via social
media channels such as Twitter

highlights

Temp
(APR-AUG)

5e

: II“_IIII_.lI_I. a2 mll Haallinl

1980 1985 1990 1995 2000 2005 2010 2015

k,,
Q@ oo -
¥ M#Temperature highlights for September -
#Copernicus #C3S. Most of Europe was
warmer than average, esp Portugal & Spain.
Iceland, Ireland & Scotland generally cooler
than average. Globally it was around 0.4°C

warmer than the average September. Read
more bit.ly/2yg42LM

opernicus S ECMWF

CECMWF

2:17 am - 5 Oct 2018

35 Retweets 36 Likes ek

S000909®


https://www.daserste.de/information/nachrichten-wetter/wetter/videos/rueckblick-sommer-2018-100.html

@ C3S outreach activities

Climate

chance  * Presence at conferences, meetings and fairs
g
* Press tour Train the trainer events
* Hackathon B completed (2018) M planned (2018)
e User workshops " tentative (2019)
e (C3S user learning services -
&
g
;’;3 2

S - Powered by Bing
< © GeoNarr‘ies,,JVlgFT Navteq, Wikipedia

> uIs climate.copernicus.eu

European | Goﬁ?!,ni.% S ECMWF




@ C3S outreach activities

Climate

change  * Presence at conferences, meetings and fairs
* Press tour Train the trainer events
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@ C3S outreach activities
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change  * Presence at conferences, meetings and fairs
* Press tour Train the trainer events
* Hackathon M completed (2018) M planned (2018)
e User workshops " tentative (2019)

e (C3S user learning services
e “Ad-hoc” training (TODAY! @'__l)
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