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THECOPERNICU®PROGRAMME OBJECTIVES
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5@? COPERNICUS SATELLITES
g& > Sentinel Mission and Status Key Feature

SENTINEL Polarorbiting, altweather,
4-40m resolution, 3 day revisit at equator day-and-night radar imaging
SENTlNEE . Polarorbiting, multispectral
10-60m resolution, 5 days revisit time optical, highres imaging
SENT'NE:B-' - - Optical and altimeter mission
300-1200m reSOIUtIOH, <2 dayS revisit monitoring sea and land parameters
SENTINE4 1st Launc Payloador atmosphere
8km resolution, 60 min revisit time in 2020 chemistry monitoringpn MTGS
SENTINERp: Mission to reduce data gaps
7-68km resolution, 1 day revisit betweenEnvisat and S5
SENTINER: 1st Launch
7.5-50km resolution, 1 day revisit in 2021

SENTINER: 1st Launch Radar altimeter to measure sea
10 day revisit time in 2020 surface height globally

GPQLQESE.% [
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monitoring onMetOp 2"9Gen




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”
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@ The C3S mission

Climate

e To support European adaptation and
mitigation policies by:

A Providing consistent and authoritative
Information about climate (past, present,

future) %

A Building on existing capabilities and 9 }
Infrastructures (nationally, in Europe and " ) ‘N
worldwide) |

A Stimulating the market for climate

i i Commnenen | \OPEMNICUS &2
services in Europe - G CECMWF




C3S: ACCESS TO PAST, PRESENT AND FUTURE CLIMATE INF(

Climate

Change Observations and climateanalyses

) / Seasonal forecast data and products

Climate model simulations
Sectoral climate impact indicators
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http://climate.copernicus.eu
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C3S: Reanalysis based Essential Climate Variables (30km global E

e

Builds upon IFS modelling and Data Assimilation

Climate .
change Hourly data and increased number of parameters Uncertainty estimate
Spread in Surface Pressure
001 0402 ‘I:M.Z-QJ 70304 [004.06 MEN06.08 [WNO0E-1
Reflects variations in:
: : \ :
A ingested observing systt ~ -~/ - 7
. A flow-dependent sensitiv. =~ -
Courtesy: PhiliBrohan P 8

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

e 7 Credit: HHersbachECMW
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C3S: EO based Essential Climate Variables
_ Science_ mmmmmmm) Operations

Climate GCO5-195 uptake s
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 _
45.4 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
A Large uptake by Copernicus of Sciences: =i
x urrent
H H Land hydrol & cryosphere
in Europe (e.g. ESA Climate Change ™o —
- =il = 6.3.5 Snow cover
I n |t|at|Ve y EU M ETSAT SAFS, etC.) 6.3.6 Glaciers and ice caps ’ _—
6.3.7 Ice sheets ) _
6.3.8 Permafrost
| . 63.16 Soil moisture > I
A nd biosphere
Copernicus is a resource to WMO Stategrvese G —
H 1 1 1 6.3.10 Land cover (including vegetation type) _
Of CI I m ate! G COS CI I m ate Ind I Cato rS! 6.3.11 Fraction of absorbed photosynthetically active radiation _—
g H 6.3.12 Leaf area index _—
CO nt” butes to CEOSG M S CI I mate datas.s.u Above-ground biomass
63.15 Fire i 3 ]

reco rdS | nve nto ry 6.3.17.1 Land-surface temperature




Sea Level ECV production service

Climate
Change

Fromsatellitealong-track
measurementX

X  Beglevel griddedmapsX
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Sea Level Rise from 1993 to 2017

Global Rise: +3.29 mm per year
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I@ What C3S offers to its users

Climate
Change

A Access to climate data (opemiows (B gmarome =3
A Tools needed to use the data ..M
A Information on sectoral impacts
A Quality assurance

A User support and training

- A Climate change assessments
A Outreach and communication

l' The Copernicus Ci
‘ makers and business

Imate Data Store Supports scientists, policy
the past, current ang future states of thy

ses by Pproviding authorit;
ative, quality-assur
e climate in Europe and worldwide. ! S o

A onestop Climate Data Store}




Climate
Change
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oA A —— i
o ERA Interim/LAND "
c © osi-401-
. Selecta month B reaue 4 - ’ OS401" operational DMSPISSMS 13 1perday Sh Global 10km
s am ype ssu
et vwm.w., W‘-m sisenane nan Jan Feh Mar Apr tday Jun Jul Aug Sep Oct Nou Dec  Jan Fen Mar Agc Mey Jun Jui Aug Sep Off Nov Dec
e varsceon s « Analysis DuSP/SIMS
185 ob e Osi-402-
. Metop/ASCAT
om0
foy DUSP/SSMS,
obal Sea lce | OSI-403- Metop/ASCAT
1985 Operationa 3 lperdsy Sh fotal 10km
s co 193 WIAMSR-2
e U ATIAA M ECANT 192
A 2oy e 140 4 ot .
% 1984 ™ 0S1-404  Operational DMSP/SSMIS L3 lperday Sh global 10km
- ot ARt O T r mW .
PR V2 oy e 1256
Rio0s 1085 obal Low DMSP/SSMS,
- - 05405~ Metop/ASCAT "
' 200 Resolution Operationa B lperdsy 6h Giobal  625km
2 W/AMSA-2
2004
2008 Madam Northern
051-407 Operational Metop/AVHRR 13 2perday 6h 20km
2o o » ; ,
015
Gty Maamum oy Prcestatn Rate Jon Feb Mar % May lun Jul Aug Sep Oct Nov Dec  lan Foo Mar Apr Mey Jun Jul Sug Sep Oct Nov Dec
Iperday Sh Giobal  10km
v
oo Crdesagaricn
e Selert step
i lon o o) . prct
{Show tadua S Fias] | THREDDS Catsiog | (Wt 3 M6 —s Oz —ie O E spatial  Spatial
R ATRALOMLECH T ERANT sauston 151 6 Wireavency Timetiness e Pl
o croeme 6
Fen o ) Select Al or Clear 6
al s [THREDDS Catalog | [WG1 6 sh global  10km
corden.ouTouL AFRAL L ECAWF-ERANT valistonript 3 6
Gata Noge’ceroeren ik i :
Version 20141000 @ Forecasts are integrated daily, from OD:0DUTC, for +step hours. v
T et e tor s 6 i |k
A Metacaia | [ Show Flas) | THREDDS Catkiog | [ WOE M fpercay (Sh global  10km
44 OMLECHAF-ERANT evaluaton 1191 6
'y 6
Select parameter 5
Euaportion Snamta H P (oh ot | e
— Surface latont hoat flux &
Yies) I THREDDS Cotsion] [WaE Surface nessolar radiadon Surface netthermal Surface ranoff 6
§ - Surface sansiole heat flor Tagal precipliation 5
o

Select All ar Clear

View the MARS request | Retreve GRIB | Retrieve NetcDF

oot Flo ora i) 5
Show Metacata ] { Show Fles] | THREDOS Catsiog

Clnn N cerdensag am ¢
Vs 20140804
Tota Number of Fes (o a varistisy &

tial  Spatial

[ovel Frequency Timeliness S
coversge sampling

1 per day Global  and

1 per day Global

is the curren

1 per day Ciobal 25 km on



Climate

Change

Catalogue of climate datasets

Search results

Ttie

v Productype
Cumate projectans
Reansiyis
Sanelne abservations
Seasanal forecasts

Sectoral dimate indices

w Variable domain
atmesphare {compasition)
Mmasphers (surface)
Memasphers (ugper air
Land (binsphere)

Land (cryasphere)
Land (rydrolagy)
Ocean physics]

» Spatial coverage

» Temporal coverage
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Datasets

your feedback wil

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

A glacier iS defined 5 & perennial mass of ice,

sossibly im nd Snaw, Grginating an Ihe 1and SurTace from U recryStalkEation af Snow or ther 167 of Salid precipiation and shiwing eviden

Glaciers extent data from 1995 to 2015 from the Randolph Glacier Inventory

A glacier b5 defined as a perennial mass of ce, and possibly firn and snaw, originating on the land surface from the recrystalikzation of snow or ather forms of salid precipiation and showing eviden

Methane data from 2002 to present derived from satellite sensors
Wiethane (CHaj s the second mast signfic

It greennause gases AT has INcreased il Concentraton

atmosphere diractly due a human activities, fram te viewpoint of the radiative forcing of ci..

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

This dataset prevides daily values for sea surface temperature and sea ice fractian aver a regular grid with no missing values in space or in tme. The initlal satellite data fram the Alang Track Sean

Water quality indicators for European rivers

This dataset contains modelled data for phasphorous and nitrogen conce

jons and loads. The data comes from the Swedish Metearological and Hydrological Institute E-HYPE model at catchment leve f.

Water quantity indicators for Europe

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

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 P

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...

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
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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
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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 passive 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 ¢
(Navember 2010 - March 2015), however the combined dataset provides a valuable unique observational recon
ice variability.

satellite microwave

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 Storec CDS

S -~ The CDS contains

G el’niCUS @ Climate Change el s H

permnicus Semves EXEEN observations global and

Eale e regionalclimate reanalyses
global and regionatlimate
The Copernicus Climate Data Store supports scientists, policy makers and businesses'by providing authoritative, quality-assured information about p rOj e Cti O n S an d S e a.S 0 n a.l

Discover data and resources in our catalogue fo re CaStS " I t al SO CO ntai n S

genericandsectoral climate

indicators.

. Climate Data Store (CDS)

, A e The CDS is designed as a
M . distributed system providing

,, improved access texisting
datasetsthrough aunified
web interface

e EECMUT Lopemis i
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@ C3S infrastructure

el CDS concept: Access to tools, workflows and applications
ange
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