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ATMOSPHERIC COMPOSITION
MONITORING

Satellite Ozone Monitoring and the EUMETSAT
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EUMETSAT Is an intergovernmental organisation with

30 Member States and 1 Cooperating State

Member States

(]
T

: %"m mm
m —
m o)
@) Z
m >

CZECH REPUBLIC

=

I

LITHUANIA

|

POLAND

I

SLOVENIA

_|
2 B
m
<

=
|

BELGIUM BULGARIA

DENMARK

GERMANY

ITALY

=
[l

LUXEMBOURG THE NETHERLANDS

=

PORTUGAL ROMANIA
SPAIN SWEDEN

A=

UNITED KINGDOM

I T 0
c = o}
z £ s)
L > >
= Z -
3 o >

,_
>
<
>

L
[

4
o]
X
=
>
=<

]

SLOVAK
REPUBLIC

+

SWITZERLAND

Cooperating States

SERBIA




EUMETSATOS miI sSSiI on

To establish, maintain and exploit European operational
meteorological satellite systems, while considering the
recommendations of WMO as much as possible

A further objective is to contribute to operational climate
monitoring and detection of global climatic changes

By fulfilling these objectives, contribute to environmental

monitoring, where interactions with the ocean and the
atmosphere are involved
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(almost) 40 years Meteosat in geostationary orbit

Meteosat -10 (0 °

Time-lapse

00 : 00 Animated representation




The current EUMETSAT satellite fleet

Sentinel -3a
(LOW-EARTH, SUN-SYNCHRONOUS ORBIT)

/ Copernicus Global Marine and Land Environment Mission
Operated by EUMETSAT

JASON-2, -3

(LOW-EARTH, 63AINCL. NON SYNCHRONOUS ORBIT)

METEOSAT-8 (2" GENERATION)
(GEOSTATIONARY ORBIT)

INDIAN OCEAN DATA COVERAGE MISSION
AT 40AE (TBD June 2016)

SSION AT OAéSI’MN)
OVER EUROPE AT 9.5/ (5 MN)



Metop and its instrument suite

GRAS
AVHRR GPS Receiver for Atmospheric Sounding

GOME-2
Global Ozone
Monitoring Experiment

Advanced Very High
Resolution Radiometer

HIRS/4
High-resolution Infrared
Radiation Sounder

IASI
Infrared Atmospheric
Sounding Interferometer

AMSU-A1
Advanced Microwave
Sounding Unit-Al

AMSU-A2
Advanced Microwave
Sounding Unit-A2

MHS
Microwave Humidity Sounder

ASCAT

Advanced
SCATterometer




Ozone observations from Satellite

GOME-2 main channel transmittance
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https://youtu.be/3meUcpSPX4I
https://youtu.be/3meUcpSPX4I
https://youtu.be/3meUcpSPX4I

Extending EUMETSAT: The SAF Network

A SAF = Satellite Application Facility

A part of the EUMETSAT application ground
segment

A providing operational products and services to
users

A specialised on topics and themes

A complement production of standard
meteorological products at EUMETSAT
Secretariat

& sAF

Alocated at Weather Services in EUMETSAT

FACILITY NETWORK

Member and Co-operating States

A developed and operated by consortium of
partners



EUMETSAT Network of Satellite Application Facilities

e EUMETSAT
ATMOSPHERIC COMPOSITION

&osisaF | VAR & RO SAF

‘ E] RADIO OCCULTATION METEOROLOGY

EUMETSAT

@& LSASAF

LAND SURFACE ANALYSIS

EUMETSAT

& HsAF

SUPPORT TO OPERATIONAL
HYDROLOGY AND WATER
MANAGEMENT

@
& SAF

SATELLITE APPLICATION
FACILITY NETWORK

11  EUM/SCIR/VWG/17/901618 t EUMETSAT



EUMETSAT

35 years of SAF Development and Operations SAF
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Development / Initial Operations Phases Development Development Development Development
P P and Operations Phase and Operations Phase and Operations Phase and Operations Phase
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NWC SAF
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O3M SAF

NWP SAF
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The SAF on Atmospheric Composition Monitoring

Ozone, trace gases, aerosols UV

GOME-2 METOP-A/B - 22/08/2018
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AC SAF product portfolio

AOzone:

A total column
A Profile

AOzone chemistry products
A BrO, HNO3

AAir quality products e e i i
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2019 Stories on Fires

Acquisition Time Sensor Plot Range Algorithm

19-AUG-2019 23:02:28 GOME-2 0.0:411.1 GDP 4.8

21-AUG-2019 01:02:57 MetOp-AB 13.6 £ 13.2 UPAS 1.3.9
Formaldehyd total column

Fire radiative power [W/m2]
(provided by CAMS, the Copernicus Atmosphere
Monitoring Service)

Total column of carbon monoxide (10418 Sentinel 3

(provided by CAMS, the Copernicus Atmos|

SIS  Greenland, Jul_Aug 201

0 5 10 15 20 25 30 [1e15 mol/cm?] @ ACSAF @ EUMETSAT #
DLR

http:/atmos.eoc.dIr.de/aome2ab
CO total column - IASI/Metop-B - (day) - 20190820
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Check internal
consistency with
different instruments
Stabllity in time

Super observations




2015-2018 Ozone holes

DLR - Earth Cbservation Center (EOC) OLR - Earth Observation Center (EOC)

GOME-2 / MetOp
ANALYSED TOTAL
OZONE COLUMN

15-08-2017

Dobeon Units GOME-2 / MetOp

[DU] ANALYSED TOTAL
OZONE COLUMN

15-08-2018

Dobson Units

[DbU]
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GOME-2 / MetOp DobsonUnts GOME-2 / MetOp Dobsontnts
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DLR - Earth Observation Center (EOC) DIR
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Earth Observation Center (EOC)
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Ozone Today

Southern Hemisphere ozone hole area
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Good reasons to celebrate

50 years of ozone observations at Uccle
33 years of EUMETSAT

32 years of Montreal Protocol

40 years of Meteosat

21 years of AC SAF

13 years of METOP

A story of continuous support of EUMETSAT programmes and EUMETSAT user
community

Th an k yo u | DOI: 10.5194/amt-2015-341Atmos. Meas. Tech., DOI:10.5194/amt-2015-341
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Ground-based and SatelliteT Sweets and Lowdown

[SAC S _2 /S MAS H _ Overview of the O3M SAF GOME-2 operational atmospheric

compeosition and UV radiation data products and data availability
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Ground-based and SatelliteT Sweets and Lowdown

Stratospheric Water Vapour IPCC ARD, 2017
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Ground-based and SatelliteT Sweets and Lowdown
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Figure 5. Scamer plot of coincident TWV measurements of the different imstruments with the GPS device at Uccle, Bmszels, Belsimn
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Figure 4. Overview of all WV data available at Uccle, Brussels,
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New EUMETSAT Missions

Providing Aerosol, Trace-Gases and Cloud Products

HIRS/4




EUMETSAT programmes overview
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Almagery missions (MTG- 1)z

“Full disk imagery every 10 mi _‘

- 16 spectral bands with the Fle:
Combined Imager (FCI). Fas i )
of European weather every 2.5 mlnutes :

"Day/nlght nghtnlng Imager (LI).

1

ASQUnding mission (MTG-S)":?" :
1. 3D mapping of water vapour

temperature with Hyperspectral

. Infrared Sounder (IRS)
Air quality monitoring and
atmospheric chemistry in synergy
with Sentinel-4 / Ultraviolet Visible &
Near-infrared

AStart of operations in 2022 and 2024
AOperatiohal exploitation: 20227 2042



EPS-SG A: sounding and imagery mission

Metop -SG A

1. IASI-NG
Infrared Atmospheric Sounding

2. MWS
Microwave Sounding

3. METImage
Visible-Infrared Imaging

4. RO
Radio Occultation

5. 3MI
Multi-viewing, -channel, -
polarisation Imaging

6. Copernicus Sentinel-5
UN/VIS/NIR/SWIR Sounding




METOP (EPS-SG)

Operational : 2023-2035

©) AIRBUS

DEFENCE & SPACE

= 2650 km

Ay ESA/NCU

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

3MI

Multi-viewing,
-channel,
-polarisation Imager

Radio Occultation

Microwave Sounder

Sentinel -5

OMI totat NO, 11 Jan 2019 9
UV-VIS-NIR-SWIR Sounder 8

A 3
NO, tropospheric column [10' molec.iom’]

L . 5 > 4 ’ ’
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.. _ ”" b - 5 April-September 2018
Visible-Infrared Imager . .

IASI -NG
Infrared Atmospheric Sounding Interferometer
T New Generation
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The spatial resolution ~ 8 x 8 km
with hourly temporal resolution

First Geostationary over EU

Focus on air quality with the
main data products being O 4,
NO,, SO,, HCHO, and aerosol
optical depth.

Start of operations: 2023
Operational : 2023-2042

Sentinel-4 Footprint Size
Similar to Sentinel-5, -5P
- Big step toward resolving sources
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Sinergy | Constellation for Air Quality

[ = ”J’< \,&v

Sentinel-4 (hourly)

TEMPO (hourly) "« 85
Tropospheric Emissions: <
Monitoring of Pollution =

GEMS (hourly)™

Geostationary Environmepqg_a_ A,
Monitoring Spectrometef &
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®

Sinergy i MTG Weather Cube "~

Lightning

= Convection
= Winds

= Atmosphere

Synergy with the instruments or ta—
EUMETSAT Meteosat Third
generation



Users Needs & Shared Engagement program

Type Expertise

Professionals in reg/nat/gvt : High to Mid

Service providers from SMEs: High to Low Newcomers
Academy & Research High to Mid Starters
Large audiences Low

Short courses and training
EGU 2019 and 2020
IGAC i ACAM 2019
Short term exchange

User Preparation and consultation
Massive on -line course 2019

Hackathon

Python Notebooks to handle / access / plots datasets Stories with short data animations
On WEKEO and plots


https://twitter.com/eumetsat

