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EUMETSAT: an intergovernmental Organisation with 30 Members
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EUMETSAT: mandate and programmes

= Mandate

= Establish, maintain and exploit European systems of operational
meteorological satellites

= Contribute to operational monitoring of climate

= Activity structured by programmes approved by Member States
= Mandatory programmes
= Optional programmes

= Third-party programmes
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Long term commitment and multi-satellite programmes...

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

&

Mandatory Programmes

MTG-I-1 : IMAGERY ﬁ_ r
MTG-S-1: SOUNDING
¥ EUMETSAT POLAR SYSTEM (EPS) MTG-1-2: IMAGERY L #
% METOP-A MTG-I-3: IMAGERY ‘
METOP-B MTG-S-2: SOUNDING
METOP-C MTG-I-4: IMAGERY

EUMETSAT POLAR SYSTEM OF SECOND GENERARION (EPS-SG)

METOP-SG A: SOUNDING & OPTICAL IMAGERY
METOP-SG B: IMICROWAVE IMAGERY

_______.“' —— e o e e e e e e e e e o = — i ! e e o e e e e e e e e e e e e e e e e e e e e e e e e = e = s

JASON (ALTIMETRIE OCEANIQUE DE HAUTE PRECISION)
JASON-2

Optional Programmes

T T e Tt T T ] Il SENTINEL 6 (JASON-CS) _——— - — .

JASON-3

COPERNICUS
SENTINEL-3 A/B/

SENTINEL-4 ON MTG-S
SENTINEL-5 ON METOP-SG A

Third Party Programmes

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
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... impose large investment cycles

GERMANY I 19.00%
UNITED KINGDOM I 14.41%
FRANCE I 13.36%
ITALY I 10.28% MEUR 700

SPAIN I 6.62%
TURKEY I 4.59%
THE NETHERLANDS I 4.23%
SWITZERLAND I 3.56%
SWEDEN [ 2-84%
BELGIUM I 2.56%
POLAND Il 2.52%
NORWAY H 2.44% 500
AUSTRIA Il 2.10%
DENMARK WM 1.74%
FINLAND Il 1.32%
GREECE M 1.13% 400
IRELAND W 1.10%
PORTUGAL B 1.08%
CZECH REPUBLIC B 0.95% 300
ROMANIA B 0.95%
HUNGARY I 0.64%
SLOVAK REPUBLIC | 0.48%

600

CROATIA | 0.28% 200
BULGARIA | 0.27%
SLOVENIA | 0.23%
LITHUANIA | 0.22%
100

LUXEMBOURG | 0.21%
LATVIA | 0.15%
ESTONIA | 0.12%
ICELAND | 0.08%
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2017

2018 2019 2020 2021 2022

METOP-C
JASON-CS A
MTG-I-1
METOP-SG-A1

Planned satellite launch
(most likely scenario)

2023

MTG-S-1

METOP-SG-B1

2024

2025

MTG-I-2

2026

JASON-CS B

2027 2028 2029 2030

METOP-SGA2

MTG-I-3

Financial planning
(2017-2038)

METOP-SG-B2

2031

MTG-S-2

2032

2033

MTG-I-4

2034 2035 2036 2037 2038

“corridor”

METOP-SG-A3
METOP-SG-B3
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EUMETSAT within Europe and WMO

*§/) METEOROLOGICAL |
AL ORGANIZATION

& EUMETSAT
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Meteorology needs two types of satellites

Meteosat

apse
OO : OO Animated representation

CQ column¥1e18, molecules/cr2

0.0 0.5 1.0 1.5 2.0 25 3.0

Geostationary orbit

Nowcasting and forecasts
up to a few hours

Polar orbit
Global forecasts up to 10 day
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Meteosat for nowcasting of fast developing high impact weather
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MSG Animation over Croatia

Flash floods in
Zadar Region —
11 September 2017

, &
q Ny
Sandwich product 2'0}( i@l OS3@E: 00 UTC (_\g%/\
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MSG Animation over Croatia

MSG-201709110000 Channel 09 (Cold cloud tops)

Flash floods in
Zadar Region —
11 September 2017
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Use of EUMETSAT data at the Croatia DHZ

Uto 04.02. 2020 11:00 UTC (run: 04.02.2020 OO 00)

o ax
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Use of EUMETSAT data at the Croatia DHZ
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Information to the general public

<  Tweet

? DHMZ v
ZE ODHMZ HR
Nastavlja se zimska #susa! Na Jadranu je osvanuo jo$
jedan i dan, a unutrasnjost je prekrivena = i niskim
oblacima. Prognozu za #vikend pratite na meteo.hr

#prognozaDHMZ

10:14 AM - Jan 11, 2020 - TweetDeck
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High targets for absolute availability

— 0, _
Image Data
] 98% -
a —=Service
Availability 96%
| — Operational
Performance 94% -
—— Target 99%
] 92% -
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Confirmation of forecast scenario

METEO FRANCE

Carte de vigilance météorologique
Diffusée le samedi 24 janvier 2009 i 10h44
Valable jusqu'au dimanche 25 janvier 2009 a 06h00

Vent violent

Pluie -Inondation

Orages

Meige -Verglas

lIl Grand Froid
%]

Avalanches

Actualisation de la carte diffusée
le samedi 24 janvier 2009 i 08h10

-Rouge : Une vigilanee abzolue
s'impose: des phénomines
dangereux dintensité
exceptionnelle sont prévus;
tenez-wous réquliirement au courant)
de évolution de la situatio
et respectez i pérativement les consigre
de sécurité émises par les pouvair
publics.

Commentaires Météo-France

Tempéte excetionnelle sur le sud
du pays, se décalant wers le
golfe du Lion en cours de
journée. Meige sur le Massif
Central débutant samedi. Crues
sur plusieurs déparements.

l:lDrange : Soyez trés vigilant;
des phénoménes dangereux
SONE Prévus; teheZ-vous au Courant]
de "évolution de la situatio
et suivez les conseils de sécurité
émis par les powvairs publics.

nseils des pouveirs publics

Went/Rouge - Restez chez wous et évitez
toute activité extérieure - Sivous devez
wous déplacer, soyez trés prudents,
Empruntez les grands axes de circulation. -
Prenez les précautions qui s'imposent face
aux conséquences d'un went violent et
n'intervenez surtout pas sur les toitures,

[l1aune : Soyez attentif si vous
pratiquez des activités sensibles a
risque météarologique ou de crues
des phénoménes habituels dars la rigio
mais occasionnelleme it dangers wl
{ex:mistral, orage d été, montée des eaux)
sont en effet prévus; tenez-vous a

Meige-Verglas/Orange - Respectez les courant de ["éwolution de la situation,
restrictions de circ_ulation et déviations. . d Ewert : Fas de wigilance particu-
CruesfOrange - Evitez les abords des cours -ligre
d'eay.- Soyez prudents face au risque H h L -
d'inandations i les cartes de vigilance métdo
- D Fb paraissent 2 fois par jour
a 06k e 160
9 départements en Rouge. En cas de vigilance orange
17 départements en Orange on rouge, des hulleting

de suivi sont disporibles.
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EUMETSAT Polar System:
contribution to a Joint Polar System shared with the US

@& EUMETSAT
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Europe world leader of medium range numerical weather prediction

500hPa geopotential CME: = pessevmn ERAS
Qr;lomag t;ortrelapon IMA KMA
€m EXIratropiCs (lat 20.0 to 90.0, lon -180.0to 180.0) UKMO NCEP
ECMWF DWD
7
< ECMWF
-
6.5
6_
&
©
5,

4.5 : ; T : : ‘ ‘ ; ‘ T : : T ; i ‘
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

17  EUM/SCIR/VWG/20/1163786, v1 Draft, 4 February 2020 G EUMETSAT



The EUMETSAT Polar System satellites has the highest impact

on Global Numerical Weather Prediction

SATELLITES ONLY

Metop satellites : 44.45%

A\
\$,‘.>

SNPP and NOAA
satellites : 29.36 %

IJPS satellites : 73.81 %

RELATIVE
/  CONTRIBUTIONS
| OF OBSERVATIONS TO
| REDUCTION OF ERROR |
IN DAY 1 FORECAST /
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Some forecasts matter more than others

T
Tue 23 Jul 2019 00UTC @ECMWF VT: Tue 23 Jul 2019 00UTC - Fri 26 Jul 2019 00UTC 0-72h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) for: 2m mean temperature
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EUMETSAT currently exploits 10 satellites

SENTINEL-3A & -3B (98.65° incl.)

LOW EARTH, SUN-SYNCHRONOUS ORBIT

20

EUMETSAT POLAR SYSTEM (EPS)

COPERNICUS DUAL SATELLITE MARINE MISSIOV

GEOSTATIONARY ORBIT TWO-SATELLITE SYSTEM

METEOSAT 2N GENERATION FULL DISC IMAGERY MISSION (15 MINS) (METEOSAT-11 @0°)
RAPID SCAN SERVICE OVER EUROPE (5 MINS) (METEOSAT-10 @9.5° E)
BACKUP SATELLITE AND GAP FILLER FOR RSS (METEOSAT-9 @3.5°E)

EUM/SCIR/VWG/20/1163786, v1 Draft, 4 February 2020

JASON-3 (63° incl.)

LOW EARTH, NON-SYNCHRONOUS ORBIT

OCEAN SURFACE TOPOGRAPHY MISSION,
SHARED WITH CNES/NOAA/NASA/EU

JASON-3 IS A COPERNICUS MARINE MISSION

L GEOSTATIONARY ORBIT

METEOSAT 2NP GENERATION
PROVIDING IODC FROM
UNTIL MID-2022

@& EUMETSAT



EUMETSAT ground systems across Europe...

MSG/ MTG TT&C GROUND STATION
AND BACKUP CONTROL CENTRE
FUCINO
EPS GROUND STATION
SVALBARD
MTG MISSION DATA ACQUISITION
MSG BACKUP AND RANGING | SROUND STATIONS
GROUND STATIC ARIO MSG/ MTG TT&C
MASPALOMAS, GRA} GROUND STATION
CHEIA

o
o
EUMETSAT HEADQUARTERS
MISSION CONTROL CENTRE
EPS BACKUP CONTROL CENTRE DARMSTADT
MADRID
3 ASCAT TRANSPONDERS
YOZGAT, ANKARA &
Jason-2/3 EARTH TERMINALS ESKISEHIR PROVINCES
USINGEN
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Ground stations for controlling satellites and acquiring their data

Meteosat 2" and Third Meteosat 3¢ Generation Metop and Metop-SG Jason
Generation Lario, Italy and Leuk, Switzerland Spitzbergen, Norway Usingen, Germany
Fucino, Italy
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World class infrastructure

i GUEEEN ¢l s e

Fl.ﬂ

TIB PUE January 2013 - January 2018

T E R E E R E R R R N Y Y Yy

31 &3 2 853 2 I § 3 2z 8§35 83 ¢ 3 £ 3 &
I E R S EEF RN FREEF RN SRR F RN EREERRER
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Extracting products from observations

«~ OSISAF
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EUMETSAT Network of Satellite Application Facilities

EUMETSAT

@& ACSAF

ATMOSPHERIC COMPOSITION
MONITORING

—

EUMETSAT

@& LSASAF

LAND SURFACE ANALYSIS

EUMETSAT

H SAF

SUPPORT TO OPERATIONAL
HYDROLOGY AND WATER
MANAGEMENT
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SAF on Nowcasting and Very Short Range Forecasting

EUMETSAT

NWCSAF

SUPPORT TO NOWCASTING AND
VERY SHORT RANGE FORECASTING

S_NWC_RDT-CW_MSG4_Europe-VISIR_20190710T033000Z S_NWC iSHAL MSG4_Europe-VISIR_20190726T030000Z S_NWC_HRW_MSG4_Europe-VISIR_20190726T031500Z

NWCSAF

[PaTGn Miw, FRTOT. A1 rigis rsreed

NWC GEO v2018 RDT-CW
Triggering Triggering from Spiit — Growing — Maturity — Decaying

NWC GEO v2018 iSHAI Total Precipitable Water (mm) - o NWC GEO v2018 HRW
_ - 0-19 km/h - 40-59 km/h W 80-99 km/h 120-159 km/h 200-239 km/h

_ l m— 20-39 km/h 60-79 kmyh  EEE 100-119 kmyh 160-199 km/h BN >= 240 kmjh

0 8 16 24 32 40 48 56 64
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SAF on Land Surface Analysis

& LSASAF

LAND SURFACE ANALYSIS
1050 . LSA-SAF ¥ = LSA-SAF 1
LSA-SAF MH - S o DIDSLF z -3 , 20180001
zg“rl?dg‘dgg 900 R = 00:00 UTC Ay . 00:00 UTC
10
750
8
600
a0 E 8
300
\ i 4 ' 150
\‘ / 7 7 EUMETSAT o
<~~~ @LSA SAF!
—_— - -150 0
Sensible (MH) & Latent (MLE) Heat Fluxes - 2019 Daily Downward Surface Longwave Flux - 2017 MSG 10-days Gross Primary Production - 2018
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SAF on Ocean and Sea Ice

EUMETSAT

OSI SAF

OCEAN AND SEA ICE

DAILY_DLI /2019-07-10 12:00:00
e

Copyright (2019) EUMETSAT

Global Sea Ice Concentration (SSMIS) Artic, July to
September 2019

Atlantic High Latitude Downward Longwave Irradiance July 2019 Metop Sea Surface Temperature over Europe, September 2019
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OSI SAF Sea Ice Concentration: long-term data records

SICCDR 2.0
NH /2012-09-15 12:00:00 100

GRAPHIC: Software adapted from Zachary Labes’ GitHub

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
490

480

70

50

-\ 40

Sea Ice Concentration

A \C 30

10

Copyright (2017) EUMETSAT

| | . A
Highest  SEA |CE EXTENT RANK BY MONTH  lowes!

( OSISAF. monthly mean sea ice extent, Northern Hemisphere ) 0
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SAF on Operational Hydrology and Water management

EUMETSAT

H SAF

SUPPORT TO OPERATIONAL
HYDROLOGY AND WATER
MANAGEMENT

Layer 3 (28-100cm) H-SAF COOP - Copyright © Eumetsat20 180803

2005/12/02 - 00:00 UTC

Totally Partiall Free Unclass Sea

< [ P mmh
0 5 10 1’ o e = Profile Index in the roots region by scatterometer ;
Instantaneous Rain Rate retrieved from IR-MW data assimilation H SAF, at different depths, July Snow detection for ﬂ?ﬁ%&gggg mask) by VIS/NIR of
blending data, 2019 2019
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SAF on Atmospheric Composition Monitoring

@ ACSAF

ATMOSPHERIC COMPOSITION
MONITORING

02July-2019 01:15:53

UPAS2 02.37.14

28+1.3 UPAS 1.3.9

GDP 4.8
UPAS 1.3.9

Nitrogen

Ozone total column

Acquisition Time Sensor Plot Range Algorithm ACquTsition M Fotifangs Seidcr: -Algoritie S Plot Range Algorithm
" P ey Ot ais GDP 4.8 3 01-July-2019 00:36:34 Min: 44.18674 - Max: 10100.61 TROPOMI UPAS-03-DOAS_CAL-5.0.0 - R

N = aad
( 1 2 3 4

http://atmos.eoc.dlr.de/gome2ab

TN = )
1e15 molem Gw—-un mﬁ.%m [ —— " } i} S 86 a0 T flis
! 1 ACSAF @ EUMETSAT A A : 0 [k

BLR 100 200 300 400 500 600 @ sentinel-sp @esa oo
https://atmos. eoc.dir.de/tropomi

@ ACSAF @ EUMETSAT 4#7

http://atmos.eoc.dlr.de/gome2ab DLR

Nitrogen Dioxide total column, July 2019 Ozone total column, July 2019 Water Vapour total column, July 2019
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AC SAF UV Index from EPS GOME-2 satellite data
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20

-20

40

-60

SAF on Climate Monitoring

33

-60

Surface Solar Radiation, CM SAF SARAH-2, 2015-05-09 W/mz
. Ve i -}4

£l N O 400
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- 300
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~ 150
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90°N

60°N

30°N

0°

60°S

EUMETSAT

CM SAF

CLIMATE MONITORING

Cloud Fraction surface normalized direct shortwave flux
ICDR SEVIRI Clouds, 2018-01 ICDR SEVIRI Radiation, 2018-01

100
400
80
300
60
{2
® z
=
i - 200
L 20 100
i " (c) EUMETSAT, 2018 .
60°W 30°W 0° 60°E 90°E 9 20°E 40°E 60°E
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SAF on Numerical Weather Prediction

EUMETSAT

NWP SAF

NUMERICAL WEATHER PREDICTION

e hirs_19_33898_06Sep15_1414.11dh
-l e O-B Speed Bias, ASCAT-A 25km, OUTC RUN, 8 March 2019 NER( @ 2 EFE
—48 ._.
s _:2.0 ...........
— KX 3
200 & @ 6we o ) Dzo
D1_5 ---------
0o
Cos
Cos
U1 e
1 85 .. :
|:|_2_0 A o o 3 . b
 EEEEEREREEE " E30 - : : - -
i i —— _ L= e =0 B
s e 2ccomy e o s onu = 135 -90 4s 0 45 90 135 180 —0.2 =Q.1 Q.0 0.1 0.2
AMSU Chan 15 Local—Global (K}
RTTOV (Radiative Transfer for TOVS) screenshot Wind Speed ASCAT Metop-A 25km, 8 march 2019 Brightness temperature difference between RARS and

global data for AMSU-A, September2015.
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SAF on Radio Occultation Meteorology

EUMETSAT

ROM SAF

RADIO OCCULTATION METEOROLOGY

Dry Tewperature ¥5 Geopotential Height Specific Hunidity VS Geopotential Height

20190328_212800_M02_1260702689_NO023 000K 20190328_212800_M02_1260702683_NDO23 X000C
100000 80000
95000 25000
onoco (ENTASEF —
70000
85000
£5000
80000
75000 60000
70000 55000
u,
85000 -
san - 50000
ia 45000
55000 }

50000 40000

45000

35000 "
30000 )

25000 /

35000

]

]
]
s
]

Geopotential Height [geop nl
Geopotential Height [geop nl

t £ 25000
crossing point @

tangent point @ 20000

20000 Yg 15000
15000
10000
10000
5000
5000
0 o
E 12| 1480 | @490 [49% | 1900 | n0®| 0| [3% ] 0 |08 | %] 2] 080 g | 1999 1988 lne® | g | (a0 141% . 5 ) T T L S L
e tra Temporaturs (X1 Radio occultation concept from Grass instruments spenific Humidity [e/kg]
Dry temperature example from southern Spain 2019 Specific Humidity example from southern Spain 2019
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Radio Occultation:

Navigation satellites’ sighal for meteorology

METOP Dry temperature, 7SN—-90N
- daily means —
40
30
g =
=, 3
8 204
2 ]
5 ]
10
0 3 3 ; :
Oct 2018 Nov 2018 Dee 2018 Jan 20189
time
EUMETSAT .
@ RoMSAF [ R
RADIO OCCULTATION METEOROLOGY 1ED 23(} ZBD [K] Nl
Dinal
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Leveraging additional benefits from cooperation

Third party data services

INDIA (ISRO) CHINA (CMA & CSOA)

20160126_0721 to 201601271415, Descending
: s T 3

=

L,
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Delivering time-critical data
to the European and African continents
9% 5 Availability 99.9%

ol Y

a
2PN
99.0% - =

*

=

=

98.5% -

98.0% - —

97.5% =

(S
' \ 97.0% - .
|

96.5% - =
96.0% -~ -
' 95.5% - =
500 H 04
i ﬁ - 3700 users world-wides ittt teur s St
201-500 - Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19
« 2401 in Member States |
. 51-200 - - B EUMETCast Europe [ EUMETCast Africa Target = 99.5%
« 366 in Africa
B usx
2-10
EUMETCast Africa EUMETCast Europe
1 User EUTELSAT 8 WEST, C-BAND EUTELSAT 10A, KU-BAND
0 User
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EUMETSAT in a multilateral world

» CGMS: coordination group on oo |
meteorological satellites (under COMS | o croweon
WMO)

« CEOS: coordination on Earth

observation satellites
CEOS-SIT meeting in Zagreb in September 2020

‘ €O GROUP ON

EARTH OBSERVATIONS

« GEO: Group on Earth observation
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EUMETSAT user support, training and conference

« EUMETSAT training programme
 https://training.eumetsat.int/
 http://www.eumetrain.org

« EUMETSAT help desk
* ops@eumetsat.int ® 4

EEEEEEEEEE
TTTTTTT

« 28 September - 2 October 2020 in Wirzburg, Germany
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Cooperation with Western Balkan

e Facilitate access and use of EUMETSAT
data by Western Balkan NMHS

- DAWBEE project:
supported by DHMZ expert

\

* Biennial Information Day in western Bal
» Dedicated training programme (SEEMET)

000000000
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Deployment of current generation satellites completed
safe transition with next generation systems

Meteosat-10

Meteosat-8 Meteosat-9 launched launched Meteosat-11 launched
launched on 28 on 21 December 2005 on5July 2012 ©N 15 July 2015
August 2002 o

Y

jE

METEOSAT SECOND GENERATION

YEAR... 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 | 2019 2020 2021 2022 2023 2024 2025

EUMETSAT POLAR SYSTEM (EPS)

Metop-C launched on
6 November 2018
Metop-A launched on Metop-B launched on
19 October 2006 17 Septembe_r 2012
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MSG et EPS in retrospect

« MSG

« Has been the best geostationary imagery mission for 12 years, is still the best
over the Indian Ocean

« End-to-end availability: 99%
« Longevity: 4 satellites in orbite, Meteosat-8 over the Indian Ocean until mid-2022

« EPS

« After 12 years in orbit, EPS has still the highest impact on NWP
« |ASI was the first operational hyperspectral infrared sounder

* End-to-end availability: 98%

« Longevity: 3 satellites in orbit, Metop-A until end of 2021

« Socio-economic benefit in the EU:

» At least 5.4 B€/year, 32 times the annualised operations cost
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Benefits
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Benefits areas of weather forecasting

A

Safety of life, property Transport ... ....Energy, agriculture, ...Climate policy and
and infrastructure... tourism.... environment protection
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Socio economic benefits of weather forecasts
(proportional to GDP in developed economies)

AREA FOR WHICH BENEFITS CAN BE ESTIMATED BENEFIT IN EU 27
QUANTIFIED

Protection of property and infrastructure €5.4 billion/year

Added value to economy €41.0 billion/year
Private use by citizens €15.0 billion/year
TOTAL ESTIMATED BENEFIT FOR EU 27 € 61.5 billion/year

TOTAL ESTIMATED BENEFIT FOR CROATIA € 190 million/year
(assuming GDP is 0.32% of EU 27 GDP)
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The EUMETSAT Polar System satellites has the highest impact

on Global Numerical Weather Prediction

Socio-Economic benefits of EPS
are estimated at 5.4 B€/year in the EU

RELATIVE
CONTRIBUTIONS
OF OBSERVATIONS TO
REDUCTION OF ERROR
IN DAY 1 FORECAST

This means 17 M€/year for Croatia

@& EUMETSAT
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EUMETSAT Next Generation Satellite Systems

e
Meteosat Third Generation (MTG) Jason-Continuity of Service (Jason-CS)
Approved in 2011 Approved in 2015
flies Sentinel-4 Copernicus instrument Mission shared with EU, ESA and NASA

1o 7w 7’:§
N >
'- o —
~ ,/

EUMETSAT Polar System of Second Generation (EPS-SG)
Approved in 2015
Flies the Sentinel-5 Copernicus instruments
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The ESA-EUMETSAT Cooperation Model

EUMETSAT gl User requirements and priorities

Council
(Customer authority)

System level requirements

Requirements Requirements & procurement

& procurement of of ground segment
satellites and launch services

Design, production and delivery

EUMETSAT Council
(Customer Authority) . EUMETSAT ESA
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EUMETSAT Procurement Policy

» Overarching principle: Best Value for Money
* No georeturn

« Open competition within Member States

« “EUMETSAT shall take maximum advantage of the
technologies developed in Europe”

* Procurements of recurrent satellites delegated to ESA

 Block procurement with development of first (prototype)
satellites funded 70% by an ESA optional programme

50 EUM/SCIR/VWG/20/1163786, v1 Draft, 4 February 2020 G EUMETSAT



Coordinated ESA and EUMETSAT programmes and decisions

@ EUMETSAT

EUMETSAT User EUMETSAT Approval of Definition of EUMETSAT
Consultation approval of EUMETSAT EUMETSAT Approval of
Programme EUMETSAT
Process and space segment Preparatory Programme Proposal
phase 0/A requirements Programme (phase B) (phase B) Programme
l >
Time
! ! { |
ESA Preparatory Sl elulul Approval of ESA ESA space ESA authorisation
i Proposal for space Programme for space -
activities segment development segment development segment p_hase to start satellite
(Phase A/B1) (Phases B2/C/D) (Phases B2/C/D) B2 studies C/D Phase
)
N Time
d~esa
L S
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Meteosat Tblrd Generatlon two types of MTG satellites

e Imagery mission: MTG-I| satellites
’

= Full disc every 10 minutes in 16 spectral bands (MTG-I11)
= Imagery of Europe every 2.5 minutes (MTG-I2)

= Full disc Lightning Imager

= Sounging mission: MTG-S satellites

: hyperspectral infrared sounder
Temﬂ?erature, moisture profiles every 30 minutes (Europe)

% /)/Ag{ﬁospheric chemistry:
= |IRS/Copernicus Sentinel-4 synergy

y & 'Operational exploitation: 2022-2042

@& EUMETSAT



Meteosat Third Generation: full in-orbit configuration
(2025)
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MTG sounding mission covering Europe every 30 minutes

| 22:Aug-2020 15:31:52 m Coverage LAC-4 (Europe)
every 30 minutes
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MTG-I:
Fires in USA, GOES-16 ABI, Fire Temperature RGB
6 March 2017

...MTG higher resolution provides better pin-pointing of fires

=> better decision tools for emergency services



4D weather cube with MTG-l and MTG-S
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EPS Second Generation: a two-satellite system

~— —=lhree successive pairs of satellites:

/ N

] ,-/
3 -
I

-S( A for optical imagery and sounding
6 instruments, including Sentinel-5 from Copernicus

Metop-SG B 1Qr microwave imaging

5\nstruments

Contribution to the Joint Po_la[_gi stem (JPS) shared with NOAA

e -m Operational exploitation: 2023 — 2044
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EPS-SG mission capabilities

« Major improvements to all EPS observation missions
* Infrared and microwave sounding
» Optical imagery
« Scatterometer
 Radio-occultation

 New imagery missions
« 3MI: first operational imaging polarimeter (operational
premiere)
« Microwave imager (MWI): imagery of precipitation
* Ice Cloud Imager (ICl): ice clouds (world premiere)
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New measurements from

AEROSOLS'

CLOUD DROPLET RADIUS
a e

BN 1 3

| &lm:(@mm
E— ]

8 0 12 14
Cloud droplet radius (um)

" - ICE CLOUDS
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EPS-SG regional mission for Nowcasting

] [ ]
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* Products disseminated within
15 to 30 minutes from sensing
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One launch per year from 2021 to 2025

2020 2021 2022 2023 2024 2025

MTG-I1 Launch

MTG-I1
sysivav ERR¥ CAL/VAL

Metop-SG A1 Launch

Metop-SG A1 - SYS V&V Lc |/ siov w

MTG-S1 Launch

e W
Metop-SG B1 - SYS V&V

Metop-SG B1 Launch

LC SIov CAL/VAL

MTG-I2 Launch

MTG-12 n

@& EUMETSAT
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Climate monitoring
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The challenge of climate monitoring from space

METEOSAT=-1 e
< Meteosat-2 (M-2) bl M-3 ple I\fll»l\ﬁ?< M-4 e N 3
|
4
'_
b= 2 4
o
QK]
T s,
2 V\,N\/\v
|_
m
-4
YEAR 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
First implementation of Upgrade of ISCCP DX
operational calibration calibration normalised
technique, 1 September 1987 technique, calibration instead

3 February 1994 of nominal,
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Cross-calibration

Reference IR Instrument: IASI on Metop
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Support to climate services

New climate records
Records of Metop Atmo
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Comparison with MODIS/Terra record for low, medium and high winds in the Arctic (wind speed)
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Support to climate services

New climate records (2)

Meteosat 1% generation records of surface albedo & aerosol optical thickness (1991-2006 at 0°; 1998-2007) at 63°E

| AOf;I' TOTAL VIS [MVIRI]
Correlation coefficient = 0.720
c __AOT TOTf‘L VIS [MVIRI] 4 1.4 Mean absolute bias = 0.110 6
orrelation coeff{crent = 0.384 tmse = 0.143
1.4 ﬁﬁ?g :b(i g’fée Elgss= GE18 Number of points = 497 . 5
Number of points = 360 ")) 1.2 FILTER Q1 > 0.2
n 1.2 FILTER QI > 0.2 3 ,>.. 6COS = 30.181 4
> GCOS = 30.000 St: 1.0
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Using initial spectral response function

Using reconstructed spectral response function

Comparison with AERONET data demonstrates value of reconstructed spectral response function
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Climate Monitoring SAF
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Contribution to Global Architecture

for monitoring climate from space
Updated inventory: 1300 Climate Records of ECVs (821 existing & 479 planned)

USGS Others
0.8% 0.7%

EUMETSAT
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Contributions of CDRs

longer than 30 years
35 ECVs covered (+4) out of 53

EUMETSAT contributes 310 CDR (+72)
for 25 ECVs

EC/C3S

464 CDRs use EUMETSAT data

ESA

EUMETSAT

JMA
JAXA
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CM SAF Solar radiation products and applications

Sunshine Duration Anomaly 2019 [hours] Sunshine Duration, Germany 2018 vs. Climatology
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Interim Climate Data Records: Climate in “real time”

15 Arctic Sea Ice Extent

Mean Value 1981-2000 (+/- 2 stddev)

16 A
/—\ =
14 A

12 4

E
~
c=
o
£ 10 A 2019
by Climate Data Record
c
@ gJ Operational Product =
=
[N}
()
© 6
@©
()]
wn
4
2 =

V2 Graph was plotted 15/10/2019 10:35 UTC
Source: EUMETSAT OSI SAF (http://osisaf.met.no)
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EUMETSAT OSI| SAF data, with R&D input from ESA CCl.
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tributions to COPERNICUS
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From weather to environmental forecasting

ocian ° €S ECMWF & EUMETSAT :esa

INTERNATIONAL

Meteosat 9 IR10.8 20080525 0 UTC ECMWF Fc 20080525 00 UTC+0h:
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EUMETSAT activities in support of Copernicus

* Legal Framework:

« EUMETSAT: Third Party Programme foreseen by the Convention
approved on 15 October 2014

« EU: Copernicus Agreement signed on 7 November 2014, amended in
January 2019 (254 M€ over 7 years)

* Focus: ocean and atmospheric composition monitoring

« Cooperation with ESA on development and operations

* Vision: deliver integrated data streams (from Copernicus,
EUMETSAT and third party missions)
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EUMETSAT contributions to

« Ocean monitoring
e Dual satellite Sentinel-3 Marine mission

« Jason-3 and Sentinel-6/Jason-CS cooperative missions

« Atmospheric Composition monitoring

« Sentinel-4 as part of MTG(-S) system
« Sentinel-5 as part of EPS-SG system

« Preparation of CO2 monitoring mission

« Data access and support services
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26 March: dual Sentinel-3 marine mission in routine operations

| Sentinel-3 Ground Tracks -T/j /

27-day repeal nd S-;

2 EUMETSAT




Monitoring Mean Sea Level and Ocean Circulation
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WEKEO Copernicus DIAS Platform
with ECMWF and Mercator-Ocean

(opemicus @ EUMETSAT

Elastic cloud
Resources

Storage /
computing
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Atmospheric chemistry: IASI-NG & Sentinel-5 on Metop-SG A
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Monitoring CO2 emissions for the Paris Agreement

Using observations and Earth system Modeling

(Adapted from EU CO2 report) Land use data

Land & ocean networks

§

Atmospheric Atmospheric in situ networks
transport :

model

- "o

——

- e
el e

CO, column concentration ‘ Emi - t -
mission inventories

Emissions \ \ ;
Model y K]

Maps of CO2 anthropogenic emissions
Attribution to the different human activities, regional drivers
Uncertainties & Trends
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R&D ROADMAP FOR AN OPERATIONAL CO, EMISSIONS MONITORING SERVICE

FROM TO
SPACE COMPONENT
Cina GF-5 AENS Chinese operational
FY-3D/-3G missions
TANSAT
Japan
III GOSAT-1/-2/-3
USA -
n 000-2/3 (operricus
Europe SENTINEL CO,
- MICROCARB (FR,UK)
[ | [ | [ | [ | [ | [ | [ | [ |
I 1 1 1 1 1 1
2018 2019 2020 2021 2022 2023 2024 2025 2026
SERVICE COMPONENT

Europe

Others

EUM/SCIR/VWG/19/1120769, 25 October 2019

Sequence of Research projects

Sequence of Research projects

(Qpernicus

Europe’s eyes on Earth

CO, SERVICE

CO, SERVICE
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EUM/SC

Greenhouse gases - preparing for CO2M Sentinel
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CO peak observed by IASI in China

Tatal CO (x 1818 molsc/cm2}

NRT CO column and vertical profile
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Thank you

Hvala !!
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