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THE COPERNICUS PROGRAMME OBIJECTIVES

£ ¢ Protect people
and assets

—==

Increase general knowledge
on the state of the Planet

The Union Earth
Observation and

monitoring programme

Improve environmental
policy effectiveness

Facilitate adaptation

Monitor to climate change

the environment
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Foster downstream w|se
applications in ‘g

a number of fields

Help managing emergency

" oy ‘ and security related situations
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Sentinel Mission and Status Key Features

SENTINEL-1:
4-40m resolution, 3 day revisit at equator

SENTINEL-2:
10-60m resolution, 5 days revisit time

SENTINEL-3:
300-1200m resolution, <2 days revisit

Polar-orbiting, all-weather,
day-and-night radar imaging

Polar-orbiting, multispectral
optical, high-res imaging

Optical and altimeter mission
monitoring sea and land parameters

SENTINEL-4: 1t Launch } Payload for atmosphere

8km resolution, 60 min revisit time in 2020 chemistry monitoring on MTG-S

Mission to reduce data gaps
between Envisat, and S-5

SENTINEL-5p:
7-68km resolution, 1 day revisit

SENTINEL-5: 1st Launch
7.5-50km resolution, 1 day revisit in 2021

SENTINEL-6: 1st Launch
10 day revisit time in 2020

Payload for atmosphere chemistry
monitoring on MetOp 2"9Gen

Radar altimeter to measure sea-
surface height globally
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COPERNICUS IS DRIVEN BY THE USERS

User Requirements: Strategic, Technical, Operational
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Copernicus Copernicus Downstream Services
space and in situ data Services “Copernicus Economy”

-
‘ Value Added
Data , fSerVICte Services and
sources nrormation Applications
3
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@ The C3S mission

Climate

@eee To support European adaptation and
mitigation policies by:

* Providing consistent and authoritative
information about climate (past, present,
future)

* Building on existing capabilities and !/’ ;»

infrastructures (nationally, in Europe and 2y, Y
worldwide) y '

e Stimulating the market for climate
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\ services in Europe =1 G £SECMWF




@ C3S: ACCESS TO PAST, PRESENT AND FUTURE CLIMATE INFORMATION

Climate . .
e ! Observations and climate reanalyses
i ; / Seasonal forecast data and products
5 Climate model simulations
Sectoral climate impact indicators

http://climate.copernicus.eu
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C3S: Reanalysis based Essential Climate Variables (30km global ERAS)

Builds upon IFS modelling and Data Assimilation

Climate
change Hourly data and increased number of parameters Uncertainty estimate
Spread in Surface Pressure
001 ill.ul? ‘I:M.Z-QJ 70304 [004.06 MEN06.08 [WNO0E-1
Reflects variations in: =
- . . \ &

* ingested observing systen - |/
* flow-dependent sensitivit S

Courtesy: Philip Brohan

Range (days) when 365-day mean 500hPa height AC (%) falls below threshold
ERA-Interim ERAS

Florence Thu 13 Sep 2018, 01 UTC for ERAS Florence Thu 13 Sep 2018, 01 UTC for ERA-Interim

Credit: H. Hersbach, ECMWF
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C3S: EO based Essential Climate Variables
_Science  mmmmmmmm) Operations

Climate GCOS-195 1+ uptake
Atmospheric surface
Change 43.1 Air temperature
43.2 Wind speed and direction
435 Precipitation I
4.3.6 Surface radiation budget _
Atmospheric upper air
45.1 Air temperature
45.2 Wind speed and direction
453 Water vapour _
454 Cloud properties } _
455 Earth radiation budget ]
Atmospheric composition
471 Carbon dioxide >
472 Methane > I
473 Other long-lived greenhouse gases
474 Ozone > I
475 Aerosol > I
Ocean surface
53.1 Sea-surface temperature » _—
53.2 Sea-surface salinity
533 Sea level > I
534 Sea state
53.5 Sea ice > I
Ocean biogeochemistry
53.7 Ocean colour » ]
53.8 Carbon dioxide partial pressure
5.3.9 Ocean surface acidity
Ocean sub-surface
54.1 Temperature
° 1 H 54.2 Salinity
Large uptake by Copernicus of Science =42 sl
. . Land hydrol & cryosphere
_ in Europe (e.g. ESA Climate Change B — —
oy e . 6.3.5 Snow cover
ﬂ Inltlatlve, EU METSAT SAFS, etC.) 6.3.6 Glaciers and ice caps } _—
6.3.7 Ice sheets } _
6.3.8 Permafrost
63.16 Soil moisture > I
° 1 1 Land biosphere
Copernicus is a resource to WMO State  lndbioseere > I
H H H H 6.3.10 Land cover (including vegetation type) _
Of CI I m atel G COS Cl I mate I n d I Cato rsl 6.3.11 Fraction of absorbed photosynthetically active radiation _—
. . 6.3.12 Leaf area index _—
Contrlbutes tO CEOS'CGMS Cllmate data 6.3.13 Above-ground biomass
63.15 Fire i 3 ]

reCO rds inve nto ry 6.3.17.1 Land-surface temperature




Climate
Change

Sea Level ECV production service

... to derive
Ocean
Monitoring
Indicators

Mean Sea Level (cm)

From satellite along-track
measurements...

... to sea level gridded maps...

Sea Level Rise from 1993 to 2017

Global Rise: +3.29 mm per year

[1993]
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'@ What C3S offers to its users

Climate

Change o
* Access to climate data (coemios @sm-n%: ===
* Tools needed to use the data h
e Information on sectoral impacts T
* Quality assurance e
e User support and training

- e Climate change assessments

e Qutreach and communication

A one-stop Climate Data Store I
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Access to climate datasets before the CDS

EUMETSAT
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Catalogue of climate datasets

Climate

Change CECMWF @?,'mmm .

your feedback wil [ = T Al

Search results

A Daasets

Glaciers elevation and mass change data from 1894 to 2014 from the Fluctuation of Glaciers Database

e A gcir i defined 3 & perennial mass of e, A possibly 11 and 5naw, GEINATNG o the and sLITACe rom the recrySTlkzaton of 1w or ther rsof Sald preciptaLon and showing eviden, ( C:
Cmate projactions @ Glaciers extent data from 1995 to 2015 from the Randolph Glacier Inventory
P . A glacier is defined as a perennial mass of ice, and possibly i and snaw, ariginating an the land surface from the recrystaliization of snow or ather forms of solid precipitation and showing eviden,
Sateline observatians i) Climate Data Store (cs)
Seasanal farecasts @ Methane data from 2002 to present derived from satellite sensors
Sectaral dimate indices @ Methane [CH4) is the second most significant greenhause gases tat has Increased in cancantration atmosphere directly due 1 HUMAN aCUIVITiEs, fram e Viewpoint of the radiatve forong of o A

o g Omae

w Variable domain

(L p—

Sea surface temperature daily gridded data from 1991 to 2010 produced by ESA-CCI

LT

o vt g e r—
smarphase fcomposikion) @ . e s o ety W i b
This dataset provides daily values for sea surface temperature and sea ice fraction aver a regular grid with na missing values in space or in time. The initial satellite data fram the Alang Track Scan P e -
Atmasphere (surface) “ Drscovnr duta wng,
T
Mmasghese (uaper ain @
Land biosphere) 0 Water quality indicators for European rivers
Land (hydroagyt @
Ocean iphyscs) ) Water quantity indicators for Europe

‘Y This dataset condains modelled data for water runoff and wetness, river flw, snow water equivalent, sofl water content and ather water relat

jantities for the European regjon. These var
» Spatial coverage

—— 3 Ter

CMIPS daily data on pressure levels

This catalegue entry provides daily e

te prajections on pressure levels from a large number models, members

& periods computed in the framewari of fifth phase of the Caupled Mosel Intercomp,

CMIPS daily data on single levels

This catakague entry provides daily climate projectians an single leveds from a Large number of experiments, madels, members and time perias

e framewark of fifth phase of the Coupled

CMIPS monthly data on pressure levels

This cata [ levels from a large number af experiments, madets, members and time periods computed in the framewark of ifth phase of the Cou

Seasonal forecast monthly statistics on single levels from 2017 to present

Seasonal forecasts peovide 3 10 ange cullook of changes In the EArth system ower PEriods of & few wieks or MONTNS, &5 3 resull of predicLable cangEs in S0me of the SIoWAANYNg CHMPORENts of the 5.

Seasonal forecast monthly statistics on pressure levels from 2017 to present

Seasonal forecasts provide a long range putlook of changes In the Earth system over periods of a few weeks ar months, as a result of prediciable changes in some of the slow-varying components of the s

Seasonal forecast daily data on pressure levels from 2017 to present
Seasonal forecasts prowde 3 lang Tange outiook of changes I the Earth system over periods of  few weeks or MO, 25 2 result of predictable chaNEES in SO of the slow-Varyng components of he s

ERAS hourly data on pressure levels from 2000 to present
£RA

Ihe fItN generation ECMWF 31maspheric reanalysis of the gJobal cimate. Reanalysis combines model dala with abservations IFarm acrass Ihe world into 3 gabally complete and Consistent SaTaser...

M (@ @ (@ (@ @ (@ @ @ @ @O @© @

Seasonal forecast daily data on single levels from 2017 to present

Seasonal forecasts provide a lon

a few weeks or morths, a5 2 res

ook of changes In the Earth system over periods Pradictable changes in some of the slow-varying components of the s

€ ECMWF Gpernicus m European
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ECV products from Earth observations

Climate
Change

Search results

Sortby
Relevancy

Title

¥ Product type

Climate projections )
Reanalysis @
# Satellite observations 1
Seasonal forecasts (6)
Sectoral climate indices @

+ Variable domain
Atmosphere (composition) 3
Land (biosphere) m
Land {cryosphere) @
Ocean (physics) (5)

+ Spatial coverage
Global (8

Northern hemisphere

Southern hemisphere

m
m

w Temporal coverage

Past

an

COQC”"CUS

Al

Sea ice monthly and daily gridded data from 1978 to present

cecmwr G g

Thisis a ne

Datasets

Showing 1-11 of 11 results for  Satellite observations

(o

(]

(o

(((J
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Glaciers elevation and ma
from the Fluctuation of Gl

Aglacier is defined as a perennial mass of ic
from the recrystallization of snow or other fi

Glaciers extent data from 1
Glacier Inventory

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..,

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...

Sea surface temperature daily gridded data from 1991 to 2010

produced by ESA-CCI

This dataset provides daily values for sea surface temperature and sea ice fraction aver a regular grid with no
missing values in space or in time. The initial satellite data from the Along Track Scan...

Sea ice monthly and daily gridded data from 1978 to present

Overview  Download data Documentation

This dataset provides daily values for sea ice concentration,
sea ice edge and sea ice type and monthly values for se
thickness. These four variables are important markers for
dlimate change studies since sea ice greatly influences the
surface albedo and 2a exchanges of energy, moisture and
carbon. The seaice 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/l and SSMIS
sensors. Sea ice thickness were computed from Ku-Band radar
altimeter measurements collectring the Envistat and CryoSat-2
satellite missions. Ice thicknesses from Envisat satellite
(October 2002 to October 2010) have less coverage and higherrtainty than thicknesses from CryoSat-2 ¢
(November 2010 - March 2015), however the combined dataset provides a valuable unique observational recort
ice variability.

CopyGIt (20051 FUMETSAT

From 1978 up to April 2015 the data records provided by this dataset have sufficient length, consisten
continuity to dete climate variability and change. From April 2015 onwards, satellite data were processed us
same algorithms and processingronment but consistency and continuity have not been extensively verified.

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

DATA DESCRIPTION

Horizontal coverage \ Northern and Southern hemis

and type: northern hemisphere (Lambert EASE2 projection

9510 2075 from the Randolph

Sea ice monthly and daily gridded data from 1978 to present
Overview Download data Documentation
Variable
At least one selection must be made
Sea ice concentration Sea ice edge Sea ice type
Sea ice thickness
Select all
Year
At least one selection must be made
1978 1979 1980
1981 1982 1983
1984 1985 1986
1987 1988 1989
1990 1991 1992
1993 1934 1995
1996 1997 1998
1999 2000 2001
2002 2003 2004
2005 2006 2007
2008 2009 2010
201 2012 2013
2014 2015 2016
07 2018
Select all
Month
At least one selection must be made
January February March
April May June
S ECMWF i
~ opernicus | e
= Commission

Europe’s eyes on Earth



Multi-system seasonal forecasts

Climate Seasonal forecast monthly statistics on single levels from 2017 to present
Overview Download data Documentation L.
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
. — /’i\ ¢ result of predictable changes in some of the slow-varying Overview Download data Documentation
B (ooemos CECMWF ¢ s e o o ot
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 Originating centre
local and remote atmospheric conditions. Such modifications
3 of the 'usual’ atmospheric conditions are the essence of all At least one selection must be made
. long-range (e.g. seasonal) forecasts. This is different from a . ECMWE UK Met Office Météo France
weather forecast, which gives a lot more precise detail - both Selectall
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
Search results P possiility to predict p & .
reasons long-range forecasts of atmospheric conditions have large uncertainties. To quantify such uncertaini Variable @
range forecasts use ensembles, and meaningful forecast products reflect a distributions of cutcomes.
At least one selection must be made
Given the complex, non-linear interactions between the individual components of the Earth system, the best . .
Al Datasets ) P . els which includ  the & fh d 10m u-component of wind 10m v-component of wind 10m wind gust since previous
ong-range forecasting are climate models which include as many of the key components of the system an post-processing
3 Sort by 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  with data describing the state of the system at the starting point of the forecast, and used to predict the evt East-west surface stress rate Evaporation Maximum 2m temperature in
T this state in time. While uncertainties coming from imperfect knowledge of the initial conditions of the comp of accumulation the last 24 hours
—— itle - . - ei Mean sea level pressure Minimum 2m temperature in North-south surface stress
E Seasona| fo recast the Earth system can be described with the use 9! ensembles, uncertainty arising from approximations ma the last 24 hours rate of accumulation
to present models are very much dependent on the choice of model. A convenient way to quantify the effact Runoff Sea surface temperature Sea-ice cover
v Preduct iype . approximations is to combine outputs from several models, independently developed, initialised and operate Snaw density Snow depth Snowfall
Climate projections ) Seasonal forecasts provide a lo To this effect, the C35 provides 2 multi-system seasonal forecast service, where data produced by state- Soil temperature level 1 Surface latent heat flux Surface sensible heat flux
or months, as a result of predic N Surface solar radiation Surface solar radiation Surface thermal radiation
Reanalysis @ seasonal forecast systems developed, implemented and operated at forecast centres in several European co d o
I ot N o B , . o awnwards Surface thermal radiation
Satellite observations. M - " downwards
+ Semsonal forecacts o = Seasonal forecast monthly statistics on pressure levels from Top solar radiation Top thermal radiation Total choud cover
2017 to presen[ Total precipitation
Sectoral dimate indices @ Selectall
Seasonal forecasts provide a long-range outloak of changes in the Earth system aver periods of a few weeks
) or months, as a result of predictable changes in some of the slow-varying components of the s...
¥ Spatial coverage
Product type
Global G- "
£ Seasonal forecast daily data on pressure levels from 2017 to At least ane selection must be made
v Temporal coverage present
3 (6 . . ~ Ensemble
uture Seasonal forecasts provide a long-range outlook of changes in the Earth system over periods of a few weeks
6) or manths, as a result of predictable changes in some of the slow-varying components of the s...
Past (6)
- y :
£ Seasonal forecast daily data on single levels from 2017 to
present
Seasonal forecasts provide a long-range outloak 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... A~ E MWF .
SEC opernicus | e
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Climate Data Store — CDS

— — The CDS contains
Cooemios (0 gmargey " observations, global and
regional climate reanalyses,
global and regional climate
o B S s stk ks nd sy o oy s n projections and seasonal
gy forecasts. It also contains
generic and sectoral climate

indicators.

. Climate Data Store (CDS)

, i T The CDS is designed as a
(M) . distributed system, providing
p improved access to existing
datasets through a unified
web interface

e EECMUT Lopemis i
S opPernICuUsS




C3S infrastructure

gu;“nagt: CDS concept: Access to tools, workflows and applications

CDS Toolbox App.

Geographical Region
CMIP5 / RCP8.5 (EC-Earth) 2036-2046 Champagne ,«f"‘“”*},\

~

DATA SUPPLIERS

g W
i,
% Y
E PERABILIT
TA
DA Petabytes

Wine region: Champagne (lat: 49.0, lon: 4.0) 2700

CMIPS / RCP2.6 (EC-Earth)
——— CMIP5 / RCP4.5 (EC-Earth)
w—t CMIP5 | R.CPE.S (EC-Earth)
o The CDS and its Tool Box allows managing and handling “climate
3 objects” in a seamless way and within a unified environment.

(ope_rpcus year Gm;‘:‘we e ECMWF OpEelrnlgngﬁ H European

Commission
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Climate
Change

SECTORAL INFORMATION SYSTEM

Proof-of-concepts of WHAT VL THE IFORMATION B USED F0R2 S T,
climate services: SR T
Demonstration of the @ o @ @ @
value chain with several i TR T
end-to-end demonstrators '|' W 0 5

REDUCTION

palicies in Europe
Mrmdmnﬂl !

INFORMING
sl

As an operational Service, C3S

ambitions to become an enabler of downstream climate
services, by providing or brokering high quality and sector
relevant climate data and indicators, good practices, tools
and by supporting compelling use cases.

Further down the line, Copernicus DIAS will provide free access to all Copernicus data and information
in the cloud, plus a development environment for users to develop and market their own cloud-based
applications/front offices (under cloud computing commercial terms). Other EO missions data are also

expected to be available.
5 DIASs under development (4 by ESA, 1 by ECMWF/EUM/MO)

Commission

£ ECMWF Lopermcus o



C3S: Enabler for downstream exploitation

Climate

Change
C3S
Data & tools
Insurance
v+" . .
Downstream service providers

CECMWF GF’?EQESEH% [ [

Commission
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The European atic Energy Mixes (ECEM) Demonstrator
Climate : : :
h . . X | Germany | Projections Wind (WIN) | Energy (NRG)
Change Integrating climate and energy scenarios to . Wind (WIN) Energy (NRG) | JA only =

| h I d our inf i BummciaLIe S ot s
earn how well prepared our infrastructure is R e AT
DE WIN NRG RCIC EH1 RBS JJA DE WIN NRG RCIC EH3 R85 JJA

DE WIN NRG RCIC EH4 RS 1JA DE WIN NRG RCIC EHS RES JJA

to cope with the climate of the future. Will
the renewable dominated energy mix of the
future able to cope with the expected
change in the energy demand profile?

Season | Summer (1JA/Jun-Aug)
|| climate Mades 7
Ensamble Mean
ACMZ ~ RCM3
RCMS ~ RCME_gy RCM7

Timeseries piots

@ 4 JJA044 mom e

# Legend OMWh 335TWh

oMW, hh=100m
method

Using a combination of historical data,
reanalysis, seasonal predictions and climate
projections the SIS contracts have
demonstrated how it will be possible to

] SIS S TS address some of these questions through the
S} : CDS.
R

FTP

New graph || Rafresh graph _(J/(\‘u ! < \
L | Rl il - 7 AT . X
< W N y — - S—
Labels on || Close Graphs || Reset Map { — |7 ! Seasonal Forecasting Wind - Turbine: Vestas ar
o s b ° Vi \/ Forecast System: ECMWF - Season: Winter (DJF)
<) Lead anth
Click here for help and information... KL,l o Legend -1 M- — 1

Contract led by UEA

Commission




MEAN T2M IN SUMMER 2011 [*C
Health exposure demonstrat .
& C O @ Secure | https//cds.climate.copernicus.eu/apps/355/heat_exposure?sdk version=2.8.1 e g"
i o 22.0
Climate Heat_exposure =
Change g 210
5 1.
Variable
Tmin v &
Daily mean of mean of Tmin 200
city X
Rome - . .
Statistic 1
Mean v i 18.0
p Period .
gt | g
Annual - & 17.0
MEAN TEMPERATURE 1987 [*C|
b2 w  vw e ve v vs  ve  ve o
17.0
‘*'
(opernious
S Timeseries of mean of Tmin for Rome -
15.0
“ H ” .
Talk is cheap, show me your code” tinus Torvalds 2000-05-02
12.6
:@ 12,4 14.0
v
El 12.2
4
g 12 130
5
. 11.8
2008 2010 2012 2014 2016

- G £ ECMWF ( opemicus [ @
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Climate indicators related to Shipping

Climate Which part of the route/season is most likely to lead to overconsumption ?
Change

Yearly climatology of required energy
Shaft power climatology in July

840
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Where/when will | find icebergs ?
jun 2014 oct 2014

Southern NEP route at 2005-07-01

0.003 Route SIC in subregion 7 for JJA Route SIC in subregion 3 for JJA

== Director indicator route
= Derived CMIP-5 route
+1std

== Director indicator route
s Derived CMIP-5 route
+1std
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Average sea ice fraction [0-1]
Average sea ice fraction [0-1]
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%"“ When will the Arctic route become commercially viable?
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Evaluation and Quality Co ol (EQC)

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

PRODUCT ASSESSMENT STATUS

Key feature: Quality Assurance R

Product Name: PRODUCT GENERATION

Version: QUALITY CONTROL
Organlsation:
Assessment Date:
Overall QA summary:

UNCERTAINTY CHARACTERISATION
USAGE / APPLICATIONS
INDEPENDENT ASSESSMENT

Sea ice monthly and daily gridded data from 193

Overview Download data Documentatio

Quality

This dataset provides daily values for sea ice concentration,
sea ice edge and sea ice type and monthly values for se
thickness. These four variables are important markers for

Ice Conc - Reprac

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/l and SSMIS
sensors. Sea ice thickness were computed from Ku-Band radar
altimeter measurements collectring the Envistat and CryoSat-2 Copyrigh
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

PRODUCT DESCRIPTION

PRODUCT GENERATION

QUALITY INDICATORS

PRODUCT USAGE / APPLICATIONS

=
~
VALIDATION Shertsurmmary for esch
I cagory

GDS tempiate for consistency across data procucts.

Allows following of varsicns and updates 1o
producis.

& Documentation and References

Traceability Diagram

Describes how the product is produced
Algorithm calibration

satellite homogenisation (for LTDRs)
Code repositary

and References

Quality Cantrol / Known issues

Quality Flags

Validation

Uncertainty characterisation

and References

GCOS climate requirements

Quality of data:

* assessments

* user guidance

* gaps and limitations

Quality of tools:
* fitness for purpose
* best practices

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

continuity to dete climate variability and change. From April 2015 onwards, Si Consistency, processing maturity, Issues | .
same algorithms and processingronment but consistency and continuity have ni INDEPENDENT ASSESSMENT alkdation / |

Assessment of ]
More details about the product are given in the Documentation section Maturity matrix / GCOS |

DATA DESCRIPTION

Horizontal coverage | Sea ice concentration and edge: global ocean spli
Lambert EASE/EA

Guidance to users / F4P / use cases

=S ECMWF (opgrniqtﬁ
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Monthly climate bulletins

News Events Press Tenders Help & Support

Impleimented by ECMVAF s partof The Copernicus Programane
@ Climate
Change Service ABOUTUS  WHATWEDO DATA QSEARCH

WHAT WE 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  FEATUREDSTORY  MONTHLY
SUMMARIES

Monthly summaries

Surface in-situ
monitoring for

Surface air Seaice
temperature

Hydrological
variables
We produce sea-ice Europe

This series of monthly maps every month.
maps and Based on ERA-interim
charts, generated from reanalysis data, these

ERA-interim data, covers provide near real-time
—_—

This series of monthly

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

maps and charts, based
on ERA-interim
data, covers several

» climate.copernicus.eu/climate-bulletins

Monthly climate update

15TH OCTOBER 2018

In Europe, it was the warmest September on record ‘ date b () »
(e - te
Portugal and western Spain were particularly warm. Climate updale by Copemicus; Septem) h later

Share

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.

Featured story

29TH OCTOBER 2018

A stormy September

/ p 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 d¢
the improvements we have made with the release of our new |
dataset

Read more

€ ECMWF (opernicus o
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Contributing to EEA, GCOS and the WMO

(f‘ ) e
oy

Ourmandate  Programmes

Projects

Resources

.-
“!:

Media

Extranet

About us

Events

English -

Main

News

Press Release

News from Members - Multimedia + Contact us

WMO confirms 2017 among the three
warmest years on record

Tags: Ciimate change  Gre

18 Published 18 January 2018

Press Release Number: 18-01-2018

WORLD
OROLOGICAL

ORGANIZATION

Ourmandate  Programmes  Projects  Resources

Surtace Atmesphac
Temperature o,

Temperature

Running 60-manth averages of glol

(left-h

2 axis) and estimated change fro

(right-hand axis) according to di

ervice, ECMWE): G

Media

e Ocean and Water Cryosphere
Composition

Events.

‘ '-'v <]

Aboutus  Extranet

Global Climate Indicators

Contact:

Eurapaan Environment Agency %’#

Indicators  Pubiications About us

Topics

Countries  Data and maps

T £ g
tha frepe

#  Damandmaps | Indcaiors  Globaland Ewopean temacratur  Giobal and Eunapean —

Global and European temperature

POF

[ ——

Key messages

# According to dilferent ohservational records of global average annual near-surface (land and scean) temperature, the Last decade
12008-2017) was 0,69 °C ta 0.93 °C warmer than Lhe pre-industrial average, which makes it the warmest decade on record. OF the 17 warmest
years on record, 16 have occurred since 2000. The year 2017 was one of the warld's three warmes years on record tegeuer with the years
2016 and 2015.

# The average annual temperature for the Curapean land area for the last decade [2008-2017) was bewween 1.6 °C and 1.7 °C above the pre-
industrial bevel, which makes i the warmest decade on record. In Curope, 2017 was colder than the previeus 3 years,

# Climate models project furher increases in global average Lemperature over the 21t century ffor the pericd 2081-2100 relstive i
1986-2005) &f Between 0.3 °C and 1.7 °C for the kwest emissions scenario RCP2E] and between 2.6 °C and 4.8 °C for the highest emissions

ies have agreed on the long-term goal of keeping the increase in global average lemperature o well bekow 2 *C
| vels 80 hive agneed Lo i Lo kit (e increase 1o 15 °CFor (he thees highest of the four RCPS, the gobal
s projected (o exceed 2 °C compared wilh pre industrial levels by 2050.
ralure over [ureps & projecisd o increase by e end of this cantury (2071-2100 relative 1o 1971-20004in he
o I
fled scross nor h-eastern Furope sod Scandinavia in winter snd southern Curpe in summmer.

English -

(those excesding the S0t percentiie threshald of 4 baseline period) have doubled between 1960 and 2017
feveral extreme heal waves since 2000 (2003, 2006, 2007, 2010, 2094, 2015 and 2017). Under 2 high emissions

eat wisves 5 Sireng 46 Uhese or even SUBNEer 378 projecte 16 accur &5 SlL2n 5 every lwa years in Lhe Second
bouthern Curcpe, they are projected Lo be particulirly strong.

rameters that

Jucing climate change t

Charge g
pered

as

TR )

[~

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

rface temperatures relative to the pre-industrial period

tame

naarsurmace
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C3S: Operational production of climate indicators
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C3S SIS addresses agriculture, and some of the global
services will focus on food security

C3S SIS addresses health, providing relevant climate
change indicators

GOODHEALTH
ANDWELL-BEING

6 ReSivinon

o

Two Proof-of-concept SIS projects in C3S dedicated to
water management. A urban PoC SIS is also addressing
this SDG at city level. Operationalisation underway

Two proof-of-concept SIS projects in C3S dedicated to
the Energy Sector. Reanalyses (produced by C3S) are
also highly relevant.

DECENT WORK AND
ECONOMIC GROWTH

i

C3S activities contribute indirectly to this SDG insofar
that the energy climate impact indicators (see goal 7) are
relevant.

C3S is working closely with the standardisation
community (via DG-CLIMA) on developing climate
change information required for the writing of standards
in infrastructure and transport.

C3S and UNFCCC Sustainable Development Goals

C3S contribution to SDGs

C3S SIS related to urban aspects of climate
change, as well as health and infrastructure
aspects, contribute indirectly to this SDG.
Reanalysis products too.

C3S SIS products and indicators on water
management are directly relevant for this goal.

ECV products, including from reanalysis, CDRs,
seasonal forecasts and climate scenarios,
directly relevant for adaptation. The SIS also
delivers relevant indicators in support of
adaptation. Cooperation: EEA Climate ADAPT

Some of the ECV products generated by C3S
(including reanalysis ORASS5) are ocean
relevant. This is done in coordination with
CMEMS.

Biodiversity is a future sectoral application of

C3S. Relevant products will contribute to this
goal. ECV products on soil moisture, forestry,
lakes, also contribute to this goal.

13 Jeion

3 2

14 girfﬂw WATER



@ C3S user learning services

E'r:g"nagt: Focus on the use of the Climate Data Store Train th _
to address climate change adaptation rain the trainer events

challenges M completed (2018) ™ planned (2018)
tentative (2019)

Key elements:
* Blended training

* Online training resources freely available
anywhere and anytime

* Personalized learning

* 3 main target audiences < P :
* In-country training events in local language in |
more than 30 EU countries n
* Train the trainers to widen the reach of the | 1 &
training and increase the impact ' ———

£ GeoNamas.MSFT, Navtien, Wikipedia

» uls.climate.copernicus.eu CECMWF (opernicus [ o,




@ What’s next: Decadal Comp

Rationale:

Climate o

Change

Current user requirements surveys and
discussions with C3S stakeholders clearly
indicate the need for information at decadal
timescales.

* Current gap in the Service

onent

Decadal
predictions

Process: .:;’alue
— Workshop (early 2019) involving key
stakeholders, the scientific and user
. . s+ 0 0 _ ____p ____________} |
communlty Day Week  Month Season  Year Decade Century
* Take stock of the existing state-of-play Weather Seasonal to Long term climate
—  (WMO operational initiative, C3S climate " redictions gﬁiﬂiﬁ;ﬁl change projections
projections roadmap recomn'1endations, Credit: WCRP
projects e.g. EUCP, etc.)
Reference:

Assess the level of maturity of decadal
prediction (including verification) science.

Agree and design a prototype decadal .
component before the end of the current
Delegation Agreement .

C3S User Requirement study
(https://climate.copernicus.eu/secteur)
https://www.sciencedirect.com/science/article/pii/
§2405880717300018

European Roadmap for Climate Services

£ ECMWF (opermcus o

Commission


https://climate.copernicus.eu/secteur
https://www.sciencedirect.com/science/article/pii/S2405880717300018
https://ec.europa.eu/programmes/horizon2020/en/news/european-research-and-innovation-roadmap-climate-services

Climate e

Change

What’s next: Attribution component

Rat|0 na Ie: Relative confidence in attribution of different extreme events

Process:

High

High interest from the society (media, policy
makers, planners)

Event attribution studies aim at providing a
rigorous scientific approach to determine to what
extent weather-related risks have changed due to
human influences on climate.

Ability to detect possible influence
of global warming on specific event

Brainstorming with key stakeholders to revisit the

“attribution science” state of play (Prague workshop, 10- :
11 OCtOber 2017) storms

Low

OngOing StUdy to define a pUinShabIe prOtOCOI for o How well we understand the likely influence on event types in general e

operational attribution, together with o
requirements on data and tools

Reference:
Validation of this protocol by the scientific « (35S Technical Annex (page 34)
community « (3S precursor project EUCLEIA https://eucleia.eu

commission a "prototype" Attribution service
element towards a possible operational Attribution
component for C3S next generation.

£ ECMWF (opermcus o

Commission
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,;g What's next:
Broad international agenda

‘gc‘opernlcu

q
J

* “Transforming our world: the 2030 .
) Agenda for Sustainable Development” - I"
17 Sustainable Development Goals

‘ with 169 associated targets HABITATII
\} * Sendai Framework for Disaster Risk Bl The New Urban Agenda i
&l Reduction 2015-2030 with seven —

¥ global targets COP21- CMP11

, PARIS 2015
* Paris Agreement adopted by

conference of parties to United

@\
Nations Framework Convention on é‘v &
Climate Change (COP-21) — GALS %

* The New Urban Agenda adopted at % S/

Habitat Il : é&

I
@
&z

/.
R
R

4

Credit: WMO (opemicos "B s €SECMWF



Establishment of User Needs / Requirements for Copernicus
evolution

e The EC conducted in 2016-17 a wide initiative to identify long term, “user-driven”
requirements for evolution of Copernicus services and space segment => user

N B

consultations, workshops, etc.
*  Copernicus will continue to be a public service, driven by the needs of policy and public
administrations, and fostering economic development in Europe
\) e  Stability of the programme and long term commitment
G — (Enhanced) continuity of current data and services;

— Continuity of full, open and free data policy
*  Emerging needs
— Climate change and sustainable development;
< — Monitoring CO2 and other greenhouse gas emissions;
— Land use and forestry;
— Changes in the Arctic;

: — Security and Defence: Improving the EU's capacity (border control, maritime
R surveillance);

/ 30 November 2017 S ECMWF Gp@miggg B\ oo

Commission



Space Segment, observation requirements preliminary conclusions

. Copernicus
* The (enhanced) continuity of existing observation capacity is the overarching priority;
/ * Conclusions on major gaps :
— €02 measurements to estimate anthropogenic emissions (highest priority)
— High-Resolution Thermal observations
\ — SAR L-band observations
= — Monitoring of sea ice and ice sheets in the polar region (various measurements

and instruments)

— Hyper-spectral measurements

* Very ambitious plans being put forward by the EC/ESA for the future generation of
Copernicus satellites (Sentinels 1 to 6 deployment completion, Next Gen S1 to S6, and
further missions)

30 Nevember 2017 £ ECMWF (opermcus [

Commission
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Observations

Satellite CO,
Sentinel &
international
constellation

In-situ CO,
Ground-based
networks

Meteorology

Satellite & in-situ

Auxiliary
Satellite
observations of
CO, NO,, night
lights, ...

Prior Information

CO, fluxes, model
parameters, emission
reports, economic
statistics.

Integration

Estimation system
Data assimilation and
uncertainty estimation

Models

Transport, land & ocean
carbon cycle, fossil fuel
emissions.

/ Consolidated
Hot-spot Fossil
Fuel emissions

with
uncertainties

Consolidated
Country/region
Fossil Fuel
emissions with
uncertainties

Approach based on
CAMS and C3S, with 3
complementary

components:

e ECMWEF/IFS @5-
10km, 100+
satellite data
streams

* Regional zooms
@1-2km

* Hot spots

£ ECMWF opernicus [

Commission
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Get involved with the Copernicus Climate
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