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Unigue ensemble of existing and upcoming data

sopernicus.eumetsat.int

EUMETSAT
OPEINICUS

\ SENTINEL-1 S1A and 18
"7 4-40m resolution, 3 day revisit at equator in ortit

SENTINEL-2 $24 end 28
10-60m resolution, 5 days revisit time in ocbt

SENTINEL-3: 534 ond $38
300-1200m resolution, <2 days revisit

SENTINEL-4

8km resolution, 60 min revisit time

L&
Optional and Third Party ! i - I . | SENTINEL-S
Programmes ! s - - ) i . 7.5-50km resolution, 1 day revisit

VEAR.. 03 04 05 06 07 05 09 10 11 12 13 14 15 16 17 18 19 20
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Current and future missions o
Atmospheric composition

- Operational satellites

- Sentinels

- Earth Explorers
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What is Copernicus ?

copernicus.eumetsat.int

Observations
Infrastructure

| (opernicus @ EUMETSAT
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Data for Copernicus Services

/( Copernicus - Marine env. X \\7\ [éj l=' ] (=) | 22 l
& &) ‘ ® marine.copernicus.eu a v
@ Copernicus Atmosphere X \\_ ) =3 RN [ |
COPERNICUS . -

MARlNEENVlRONMEN & c ‘ @ Secure | https://atmosphere.copernicus.eu

ABOUT US BENEFITS NEWS SCIENCE & MONITORIN Cpern ICUS

Europe’s eyes on Earth

ACCESS TO MARINE DATA W Atmosphere Monitoring
Seal whload your datasets! Service

PDF OBSERVATIONS
CATALOGUE OVERVIEW

ONLINE MODELS
_ 0 ®) o A

M= ABOUT PARTNERS &

This website makes use of cookies to enhance browsing experience and provide additional fun

Build an innovative data value chain
A wide range of unique data and products
To be applied in different domains

To fit with different application and needs
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EUMETSAT programmes overview

copernicus.eumetsat.int

YEAR... 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
METEOSAT FIRST GENERATION

M AT-7

METEOSAT SECOND GENERATION

METEOSAT-8 ...Extended lifetime .................. [ —
METEOSAT-9 ...Extended lifetime ............ccocoerinrnncncninens
METEOSAT-10 | ...Extended lifetime ...
MSG-4/METEOSAT-11  ......cceeee

METEOSAT THIRD GENERATION
MTG-I-1 : IMAGERY
MTG-S-1: SOUNDING
MTG-I-2: IMAGERY
MTG-I-3: IMAGERY

Mandatory Programmes

EUMETSAT POLAR SYSTEM (EPS) MTG-S-2: SOUNDING
METOP-A ...Extended Iifetime: ............. MTG-I-4: IMAGERY
METOP-B ; ...Extended lifetime ..............
METOP-C ...Extended lifetime ..............
' METOP SECOND GENERATION
M METOP-SG-A1
METOP-SG-B1
| METOP-SG-A2
I METOP-SG-B2
< Operational ! DeveI@ment METOP-SG-A3
I METOP-SG-B3

freegifmaker.me

Optional and Third Party

Programmes
1 SENTINEL-4 ON MTG-S
| SENTINEL-5 ON EPS-SG
YEAR... 03 04 05 06 07 08 09 10 11 12 13 14 15 16 1| 18 19 20 21 22 23 24 25 26 27 2“ 30 31 @%Der:',’r%lcu:ss‘t %EE&AE”‘FSA:‘B 39 40
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Copernicus Sentinels operated by EUMETSAT

YEAR... 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

(opermics @ EUMETSAT é

o
c
)
=
MTG-S-1: SOUNDING w8
MTG-S-2: SOUNDING o <
SENTNEL4onMTGs =5
= O
o O
‘ -
c
: EUMETSAT POLAR SYSTEM SECOND GENERATION (EPS-SG) o
METOP-SG A: SOUNDING AND IMAGERY =
Q
L
)
freegifmaker.me m :
g 5
O O
20
c
(o]
=

YEAR... 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

B (opernicus @ EUMETSAT

European

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 —_—




Me%'téds_'at.f'l"hi‘rdfGenera.l:ion (MTG): Mission overview -

missions (MTG-l): i
fdiskimagery every 10 minutes in~~ . S o o .
) ands with the Flexible Comb.i'néd.Imager(F_CI)._ Fast imaging of European weath€

»Sounding mission (MTG-S):

v

1. 3D mapping of water vapour,
“temperature with Hyperspectral =~
Infrared Sounder (IRS) W il
Air quality monitoring and R
atmospheric chemistry in synergy e R

with Sentinel-4 / Ultraviolet Visible &
Near-infrared -

- Start of operations in 2022 and 2024
.\~ Operational exploitation: 2022-2042



(opernicus & EUMETSAT

METOP (EPS-SG) - (incl. Sentinel 5)

Sentinel-5

copernicus.eumetsat.int

Operational : 2023-2035

©) AIRB

DEFENC

. Swath
R8s0

ESA/NCU

Radio Occultation

3MI

Multi-viewing,
-channel,
-polarisation

Imager

TROPOMI tropospheric NO, 11 Jan 2019 KNMI/ESA
5 5 5

Microwave Sounder

Sentinel-5

OMItotad NO, 11 Jan 2019
UV-VIS-NIR-SWIR Sounder _

- H - ' e i — TROPOMI NO2

METimage D, S : o sepemoer 201
_ 3 g % © KNMI / ESA

Visible-Infrared Imager BT - e

IASI-NG

Infrared Atmospheric Sounding Interferometer
— New Generation
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&  Sentinel-3: Synchronous ocean and atmosphere data

copernicus.eumetsat.int

* -~ Daily data from 3 instrument packages:

. OLC|
« SLSTR
e Altimetry (SRAL)

* Wide variety of relevant products:
e (Ocean colour, chlorophyll, TSM
e Aerosols, Fire Radiative Power
« Many o-a relevant applications:

e Carbon cycling, sediment dynamics,
waves/wind, air quality fires, dust, volcanic
eruptions.

13.4+28.5 [MW] - Min = 0.6 [MW] - Max = 801.7 [MW]

160°W 120°W_80°W  40°W 0° 40°E_ 80°E 1_20°E 160°E
10 20 30 40 50
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Cooperative ALTIMETRY missions: SENTINEL-6

TOPEX-POSEIDON copernicus.eumetsat.int
4 1992-2006

o Altimetry mission providing low and high resolution
products:

JASON-1
2001-2013

e Continuity with Jason series for long-term

-\‘OSTM/\]ASON_Z sea-level measurements

2008-2019 e High resolution, low noise measurements for

improved coastal zone observations.
« Sea surface height, wind and wave products.

\ } * Microwave radiometer products (AMR-CJ with

JASON-3
experimental high-resolution microwave radiometer
(HRMR) subsystem.

|||||||||||||||||||||||||

-
(=3

TOPEX
e Jaso n-1

D
(=3

 Additional mission - radio occultation

o
o

] Jason 3

SENTINEL-6/JASON-CS

'S
o

ERS 2
Envisat
3 CryoSat 2

10 4 Sentmel 3A

Global mean sea level (mm)
n
o

Overall trend: 3.17 mm/yr
Global altimeter data
Corrected for GIA

Annual signal removed

Y & EUMETSAT
B I e o o Ao st bt At M A aad Raas bt saad Aics LEntiid et Maat et iand AAns Rest And Aant band

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
m Q)permcus & EUMETSAT

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 e 10



http://vignette2.wikia.nocookie.net/crossfirefps/images/d/de/Eu-flag.gif/revision/latest?cb=20131115103350
http://vignette2.wikia.nocookie.net/crossfirefps/images/d/de/Eu-flag.gif/revision/latest?cb=20131115103350

& Sentinel-3 for ocean-atmosphere applications

Ocean currents
Weather forecasting
Storm dynamics

Maritime safety
Eddies
Thermocline

Essential Climate Variables
Climate Model Assimilation

Marine Spatial Planning
Env. Impact Assessment

Fishing
Zones

Pollutant
transport

Disaster response

) River plumes
Insurance Risk

Ice detection

Aquaculture

productivity Coral

bleaching
Human health

0il pollution

Debris

Biological transport
(blooms, genetics)

Internal waves . .
Bio-toxin

S

OCEAN COLOUR

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021

Heat Content (1077 Joules)

copernicus.eumetsat.int

SEA SURFACE
TEMPERATURE

1950 1970 1980 1990 2000 2010 2020

0-2000 m Global Ocean Heat Content |

= 3Morth averago thicugh Jan-Mar 2020
= Yoarl average through 2019
= Pormadal average frough 20152019

NOAMNESOISNCE! Ocean C les Labomry
Upduted fror Livtus e of. 201

1960 1970 1980 1990 2000 2010 2020

@ EUMETSAT
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EU

Products for Trace Gas

03 total column

- Present and Future

PRESEN FUTUR
Met §ent Met MTG
op inel Met op- .S
GO 5 op SG sa/
ME- and | IASI | IASI UVN
2 5p -NG

O, profile (incl. troposphere)

O, tropospheric column

NO, total column

NO, tropospheric column

SO,

SO, Layer Height

HCHO

CHOCHO

BrO

ocClio

HNO,

NH,

Cco

CH,

SIF

CO,

H.O

UV Products

copernicus.eumetsat.int

Carbon monoxide (CO) is present in small amounts (about 80
ppb) in the Earth's atmosphere.

About half of the carbon monoxide in Earth's atmosphere is
from the burning of fossil fuels and biomass (such as forest
and bushfires)

Most of the rest of carbon monoxide comes from chemical
reactions with organic compounds emitted by human
activities and plants.

Nitrogen dioxide (NO2) is produced from oxidation of
monoxide (NO) that is in turn produced by combustion - high
temperatures to break nitrogen and oxygen molecules

HCHO Formaldheide also produced in fires
Synthesis product - potentially toxic

| (opernicus @ EUMETSAT
Compniasion ,I 2



Aerosol Product map

copernicus.eumetsat.int

* Some products at Satellite Application Facilities : Climate Monitoring
(CM-SAF) and Atmospheric Composition (AC-SAF)

L L L MTG L

Not yet committed

Operational In development (under study)

Metop MSG Sentinel 3 - - I\’etoSG.
[ SLSTR | SYN |  3MI [ S5-UVNS

Cloudy pixel identification

Aerosol type

Fine mode fraction

Aerosol Optical Depth

Aerosol Optical Depth (multi-band)

Single Scattering Albedo

Refractive index — real

Refractive index — imaginary

Effective radius

Aerosol height

Aerosol Absorbing Index

Side Product: BPDF

Side Product: BRDF

__AOD @550 nm 20190820 platform MO1 MO2 MO3  PMApv2.1

Example on merged datasets: Aerosol & the Polar Multi-sensor Aerosol A
Veosiont2.4 Operational
METOP data - Polar Satellite

3 Instruments (GOME-2 - IASI - AVHRR)
AOD at 550 nm & Aerosol classes http:/archive.eumetsat.int ;

g8 8 B A R 8 88 ®& 8 % R 2
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The EUMETSAT Climate Satellite Application Facility (SAF)

Length of Climate Data Record

2022
TCDR Upper Tropospheric Humidity 60°S-60°N
FCDR  SSMR, SSM/, SSMIS Brightness Temperatures global
TCDR  precipitation global
TCDR SARAH 3 Surface Radiation Meteosat disc
2021 TCDR  Land Fluxes Meteosat disc
TCOR  High Clouds HECTOR
TCDR  CLARA A3 global
TCDR  HOAPS § global ice free ocean
TCDR  CLAAS3 Clouds Meteosat disc
050 TCDR  CLARA A2.1 Meteosat disc
TCDR  CLAAS21  Clouds disc
ICDR CLARA global
2019 TCDR  Upper Tropospheric Humidity global ice free ocean global
TCDR SARAH 2.1 Surface Solar Radiation Meteosat disc
2018 ICDR SARAH/CLAAS Met. disc
TCDR  AOD Meteosat disc
TCDR COMET Cloud Fractional Cover Meteosat disc
TCDR SUMET Land Surface Temperature Meteosat disc
TCDR  Top of atm. rad. Meteosat disc
2017 TCDR  HOAPS 4 global ice free ocean
TCDR SARAH 2 Surface Radiation, Land Surface Temp, Cloud Fraction Meteosat disc
TCDR  Top of Atmosphere Radiation Meteosat disc
FCDR  SSMR, SSM/, SSMIS Brightness Temperatures global
TCDR  CLARA A2 Clouds, Surface Radiation, Surface Albedo global
76 TCDR  CLAAS 2 Clouds Meteosat disc
TCDR SARAH-E Surface Radiation Meteosat disc (Ind. Ocean)
2016 FCDR global ice free ocean
TCDR SARAH 1 Meteosat disc
2014 TCDR  Cloud Mask  Meteosat disc
TCDR  CLAAS 1 Meteosat disc
TCDR Daylight Meteosat disc
. TCOR  Water Vapourand Humidy  global
TCDR Free Tropospheric Humidity global ice free ocean
FCDR SSM/I Brightness Temperatures global ice free ocean
TCDR  Top of atm. rad. Met. disc
i TCDOR  CLARAA1 global
TCDR  HOAPS 3.2 global ice free ocean
2011 TCDR  surface radiation Meteosat disc
2010
2009 TCDR Vertically Integrated Water Vapour global ice free ocean

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021

copernicus.eumetsat.int

EUMETSAT

- CM SAF

CLIMATE MONITORING

- \\

==
Deutscher Wetterdienst f-\/

Wetter und Klima aus einer Hand Met Ofﬁce

I & EUMETSAT

Royal Netherlands
Meteorological Institute
Ministry of Infrastructure
and Water Management

ederal Department of Hom
Federal Office of Meteorology and Climatology
Meteoswiss

RMI

(opernicus @ EUMETSAT
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The EUMETSAT Ocean Satellite Application Facility (SAF)

EUMETSAT

.eumetsat.int
G OSI SAF Products Documentation Community About Q AR A

.vlll' //’////¥J’/
/!{//////”

Observing oceans
from space

The OSI SAF develops, processes and distributes, in
near real-time, products related to key parameters
of the ocean-atmosphere interface. The OS| SAF
also offers climatological data records.

The OSI SAF team focuses on sea surface winds,

sea and sea ice surface temperature, radiative
OSI SAF webinars in early 2022

25 January — SST

fluxes : downward longwave irradiance and surface

cncentration, edge, type,
ES: LYE 27 January — Sea Ice

1 February — CDRs

Info on the "workshops and surveys”

Météo-France Danish Meteorological Institut francais de HY-2B WINDS, EAST OF ICELAND, ON 31 OCTOBER 2021
(Metéo-France), as leading institute Institute recherche pour
(om) I'exploitation de lam

(tfremer) : French Research Institut 18 Arctic Sea Ice Extent (>=15% SIC)

EUMETSAT
i , _ v G OSISAF
-

SCUAN ANE S8 X

2019

Climate Data ROCor] e

Sea e Extent [million km?)

u Cperabonal MOQUCt  ——
Koninklijk Nederlands Norwegian 13
Meteorologisch Instituut Meteorological Institute
(KNMI) : Royal Netherlands (MET Norway) 4 -— 2015
Meteorological Institute - 2016
2 — 2017
v2 L Lo A i

0 Jan  Feb Mar Apr May jJun il Aug Sep Oct Nov Dec m Gpg(‘nl“cus’ GEUMETSAT
EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 = 15



The Atmospheric Composition Satellite Application Facility (SAF) G

Ozone, trace gases, aerosols, UV

Global Ozone Monitoring Experiment

(GOME-2) and IASI on EPS (Metop)

GOME2A CHOCHO VCD (Pmolec.cm-2)
01/2007-12/2017
CE SR SRS N e .-,E:.,_‘A =

30°S e

60°S

180° 120°W 60°W 0° 60°E 120°E 180°

@ ILMATIETEEN LAITO-
°e
<> e pmi

KMI

jk Nederlands
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EUMETSAT

AC SAF

ATMOSPHERIC coMPos(FRRETNICUS-eumetsat.int

GOME-2 METOP-A/B - 22/08/2018

Lon

-150 -100 -50 0 50

HAr=ARING

1
g 1
o ® Vejr klima og hav
DLR

©

°S
180° 120°wW

Source LATMOS-ULB/AC SAF/Metop-B

http://ac-saf.eumetsat.int
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= B (opernicus @ EUMETSAT
Deutscher Wetterdienst Europeen ' )
Wetter und Klima aus einer Hand —
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The Atmospheric Composition Satellite Application

Ozone, trace gases, aerosols UV

Facility (SAF)

copernicus.eumetsat.int

GOME-2 METOP-A/B - 22/08/2018

Global Ozone Monitoring Experiment s
(GOME-2) and IASI on EPS (Metop) -
135 5
>
CO total column - IASI/Metop-B - (day) - 20190820 2 5 o
‘ ' . 2 %
5.0 g 1.5
© ' ' o 2)5
50 % -150 -100 50 0 50 '
- : Lon
"
3
00 —
olsao" 120°W 60°W 0° 60°E 120°E 180°
Source LATMOS-ULB/AC SAF/Metop-B AERIS Production
http://ac-saf.eumetsat.int
https://acsaf.org,
EUMETSAT R
& ACSAF (@)
5§ 2
% ILMATIETEEN LAITO ..
ATMOSPHERIC COMPOSITION %% A
MONITORING IR,
jk Nederlands —a5
[ J ® l
" m ® DMI g UINIVEERSITE
K M l _ ® \Vejr, klima og hav i LDEB:;RUXELLES
Deutscher Wetterdlelf?_ét in Gpgeﬂrniwc_% G FUMETSAT

Wette und Klima aus einer Hand
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