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The program for these 2 weeks

FOURTH JOINT ESA/EUMETSAT/ECMWF TRAINING COURSE ON ATMOSPHERIC COMPOSITION
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Earth system trends
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Global ambient air pollution, WHO Guideline values (annual mean), PM, - 10 pg/m’, PM, ; 20 pg/m’
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What are the main Areas?

Monitoring Atmospheric Composition and Climate
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Climate (processes) monitoring: volcanic eruptions
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Climate (processes) monitoring: Carbon monoxide
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Spatial and temporal expansion of global wildland fire activity in

response to climate change

Nature Communications

Emission reduction vs. wildfire increase

Air pollution trends measured from Terra: CO and AOD
over industrial, fire-prone, and background regions

Rebecca R.Buchholz
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https://www.sciencedirect.com/science/article/pii/S0034425720306489#!
https://www.nature.com/ncomms

Limited monitoring / uncertain emissions
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Contribution to climate and policies

Table 3.1 Applications per environmental theme and user information (UTLS = Upper
Troposphere-Lower Stratosphere).

CFC emission verification

Environmental Ozone Layer & Air Quality Climate
Theme e
Surface UV radiation
Information A B e
Protocols UNEP Vienna Convention; | UN/ECE CLRTAP; EMEP / | UNFCCC Rio
Montreal and  subs. | Goteborg  Protocol;  EC | Convention; Kyoto
Protocols directives EAP / CAFE Protocol; Climate policy

EU

UV radiative transport
processes

Halogen source
attribution

UV health & biological
effects

chemistry and long-range
transport processes

AQ source attribution

AQ Health and safety effects

1 AQ emission verification
Stratospheric ozone, | AQ distribution and trend | GHG ~ and  aerosol
halogen and surface UV | monitoring emission verification
distribution and trend GHG/aerosol distribution
monitoring and trend monitoring
Services Stratospheric composition | Local Air Quality (PBL); | NWP assimilation and
2 and surface UV forecast Health warnings (PBL) (re-) analysis
NWP assimilation and (re- | Chemical Weather (PBL/FT) | Climate monitoring
) analysis Aviation routing (UT) Climate model validation
Assessments Long-term global data | Long-term global, regional, | Long-term global data
records and local data records records
WMO Ozone assessments | UNEP, EEA assessments IPCC assessments
Stratospheric  chemistry | Regional & local PBL AQ | Earth System, -climate,
3 and transport processes; processes; Tropospheric | rad. forcing processes;

UTLS transport-
chemistry processes
Forcing agents source
attribution
Socio-economic climate
effects

\UPCSITILUDS v B 1M1
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Contribution to climate and policies - Pollutants emissions at EU

G EU Air quality policy - Ricerca Go X 3 European city air quality viewer - X + b o X
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Contribution to climate and policies: TOAR trends

Tropospheric ozone burden
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. Black curve is NASA Goddard OMI/MLS TCO product.
. OMI/MLS tropospheric ozone burden for 60S—60N was an average of 291 Tg in 2004
and 306 Tg for 2016, a statistically significant net increase of ~ 5%.
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Nitrogen dioxide trends

metsy Int

a Example - COVID lockdown effect NO, trends observed from space
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Ammonia trends
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C02 Emission sources

«101°
1
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i

Fig. 1. OCO-2 and TROPOMI observations near Matimba power station (red triangle) in South Africa between May 2018 and November 2020,

-
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What Users may need ...

TROPOMI tropospheric NO, 11 Jan 2019 KNMIESA

Apri-September 2018

. © KNMI / ESA

National scale
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What is Copernicus ?




Unique ensemble of existing and upcoming data

EUMETSAT
OPErnNICUs

\ SENTINEL-1 S1A and 18

"7 4-40m resolution, 3 day revisit at equator in arbit
SENTINEL-2 S2A end 28

10-60m resolution, 5 days revisit time in ocbit
SENTINEL-3: $34 ond $38

300-1200m resolution, <2 days revisit in ortit
SENTINEL-4 15t Lounch

2022

Bkm resolution, 60 min revisit time

SENTINEL-Sp: ===
7-68km resolution, 1 day revisit
1 SENTINEL-S 15t Lounch
7.5-50km resolution, 1 day revisit Jo023

Optional and Third Party
Programmes

13t Lounch
20X

VEAR.. 03 04 05 06 07 05 09 10 11 12 13 14 15 16 17 18 19 20

Current and future missions o
Atmospheric composition

- Operational satellites

- Sentinels

- Earth Explorers
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Sentinel Data Policy, Production and Eesa
DisSeopiattious is the largest producer of EO

data in the world

-~
NSNS | 20 TB of Daily Sentine

observes Data

ALL . Production
global : -
landmass | _ P
days at 10m ; Sentinel Data
resolution Dissemination
AN 4




Copernicus — state-of-the-art EO to Cesa
understand Earth

~

6 operatlonal services

soggy L = A€

Climat DisasterSecurity

......................... t IpOfthe e e e

() 256°FBSateliite 8 Sentinels flying

) _ 81 S2 S3 S4 S5P S5 S6
data distributed

""""""""""" perday. ...
full, free &
h preparing Copernicus
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Copernicus Sentinels (First Generation) Eesa

oy iy sentinel-1
{m\ it f 3 RADAR VISION
“";* = sentinel-2

m " 2 COLOUR VISION
# sentinel-3
2 A BIGGER PICTURE
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~ "=« 2 EUROPEAN AIR MONITORING

! sentinel-sp | sentinel-s

soclety

% sentinel-s
<=5 3 SURFING THE SEAS
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Copernicus Sentinel Status
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Global & System View by Copernicus

Chloroph

esa

Sea Surface
Te ture

Soil

Nitrous
Moisture Dioxide Oxyde
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Global & Systems View by Copernicus

Chloroph Sea Level Sea Surface
ight

Soil Land cover Carbon Nitrous
Moisture Type Dioxide Oxyde

-—— - o] E= ] = -F=—"™ . ]34+ + —==101 3 THE EUROPEAN SPACE AGENCY



Copernicus Sentinel Satellites Eesa

~ Sentinel 1 (A/B/C/D) All weather, day/night applications, }

= SAR Imaging interferometry

. 1 Sentinel 2 (A/B/C/D) Land applications: urban, forest, agriculture,
P Multispectral Imaging ... Continuity of Landsat, SPOT

. Sentinel 3 (A/B/C/D) Wide-swath ocean colour, vegetation,
= Ocean & Global Land Monitoring sea/land surface temperature, altimetry

entinel 4 (A/B) Atmospheric composition monitoring,
eostationary Atmospheric pollution; instrument on MTG satellites
([ v
"‘z Sentlnel 5 (MF/B/C) & Precurséfmospheric composition monitoring;
— ﬁ\ Low-Orbit Atmospheric instrument on MetOp-SG satellites

Sentinel 6 Altimetry reference

mission

= Jason CS (A/B)

-— e i 4+ R ] £ = ] = 5 =" ™ ] 2 4+ + EE R > THE EUROPEAN SPACE AGENCY
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ESA Climate Change Initiative: 21 esa
Essential Climate Variables (ECV) Being

Monitored
 CClis aresponse

to UNFCCC's
need for
systematic global
climate

observation
« ECV datasets

provide
long-term
empirical
evidence to
predict &
understand key

* partebhétECVS,
Shnmataitored from
space, 21 under
development by
ESA

-—= = _ Dl E=hn1 =

{_} user group

| budget closure
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Data for Copernicus Services

/( Copernicus - Marine env. X \\ @@@Iﬂ
&« @ ‘ ® marine.copernicus.eu Q% i
/ (= Copernicus Atmosphere % \\ lallsl@] = ]

COPERNICUS - o s — Q : %]
MARINE ENVIRONMEN ‘ Secure | https://atmosphere.copernicus.eu .

- i .
ABOUT US BENEFITS NEWS SCIENCE & MONITORIN Gptewge'rl!escognsh

ACCESS TO MARINE DATA W A\ Atmosphere Monitoring
Search and download your datasets! S erv ‘ ce

OBSERVATIONS
CATALOGUE OVERVIEW

ONLINE MODELS
ATALOC] QVERVIEN

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



Data for Copernicus Services
/ (" Copernicus - Marine en x\\] [allsl&] =]

= C' | ® marine.copernicus.eu Q

COPERNICUS

MARINE ENVIRONMENT MONITORING SERVICE
: wlmél;nentedbyECMWFaspmofTheCopemlmstmmm News Events Press Tenders Help&support _

" Monitoring Service

ABOUTUS | BENEF - (gpernicus 6 S pimes atmosphere.copernicus.eu Data Aboutus Whatwedo

ACCESS TO MA

Search and download y(

onsistent and quality-controlled information related to air pollution and health, solar energy, greenhouse
‘and climate forcing, everywhere in the world.

Implemented by ECMWEF as part of The Copernicus Programme News Events Press Tenders Help & Support ¢

-Gp§£n§§g§ e i climate.copernicus.eu AboutUs ~ Whatwedo Data

PDF
CATALOGUE
ONLINE

AlO

This website makes use of cookies to enhance browsing experience and pro

Climate Change
We provide authoritative information about the past, present and future climate, as well as tools to enable climate
change mitigation and adaptation strategies by policy makers and businesses.

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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COPERNICUS ATMOSPHERE MONITORING SERVICE

Atmospher
e

Monitoring CAMS is one of six
thematic
information
services provided
by
the Copernicus
Earth Observation
Programme of the
European Union.

L RN

' : ‘ B | CLIMATE CHANGE .

"o\/-

demmmn,

Y R’ |

\ : .
\’0 | MARINE MONITORING

\J

: ‘ ATMOSPH'ERE MONITORING *:

‘ LAND MONITORING

@ SECURITY
: ‘ EMERGENCY MANAGEMENT 2
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From data to applications

Observations are essential, but require care:

Gaps in space and time

Observed quantities may not be directly relevant
] Is that what | need ?
Complex and numerous

Copernicus improves usability: iy
Integrate observations @“@ -
0 satellite and non satellite, models

Understand User’s needs
Generate added value products
Provide Guidance

Ensure Quality and usability

B (opernicus @ EUMETSAT

European
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Earth observation data essential for monitoring and forecasting atmospheric composition
Atmospher

e
Monijtoring

Global system

0, OMI, SBUV, GOME-2, MLS, OMPS S5p
co IASI, MOPITT, S5p
NO, OMI, GOME-2, S5p
SO OMI, GOME-2, S5 i

2 ¥ CAMS uses Earth Observation data from
ABroscy REODES. PR, VIR, 53 many satellites for atmospheric
co, GOSAT, 0Co-2 composition and weather.
CH, GOSAT, 1ASI, S5p

GFAS fire emissions MODIS, SEVIRI®, VIIRS, Sentinel-3, GOES-E/W",
HIMAWARI-8"

Assimilated Monitored Under development *Geostationary platform

33
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O Nerredmewssendss

Atmospher
e
Monijtoring
Ozone score
NRT global CAMS system (daily analyses and
Neumayer
a) e L A - 5-day forecasts):
good °“f A A Evolves with time: Usually 2 model updates per
\ w | year
o I ‘ Horizontal and vertical resolution can change
- m | Observation usage changes
3 \ Emission data sets might change
0.8
Reanalysis (retrospective):
075 \ Consistent long term dataset produced with one
bad s 2 4 4 g 4 410424 9658 4.4'0a4Bs model version
2006 2008 2008 2010 2012 2014 2016 Consistent emissions
Consistent, reprocessed observations
CAMS global reanalysis Can be used for trend analysis
* 2003 - 2018, with new years being added
* Aerosols, 13 chemical pollutants, CO, & CH,
* 80 km spatial resolution
* Inness et al. 2019, https://doi.org/10.5194/acp-19-3515-2019
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@

Atmospher
e
Monijtoring

Ursula von der Leyen: “You should
explore ways in which we can make
the most of

our assets to deliver on climate
objectives, including the use of
Copernicus to monitor

CO, emissions.”

Ursula von der Leyen

President of the European Commission

Mission letter

Brussels, 1 December 2019

Thierry Breton

Commissioner for Internal Market
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(==
@ TIMELINE OF COPERNICUS CO2MVS

Atmospher

Mon

e

"8 From expert groups through
dedicated research funding to

operational services.
@

Atmosphere
Monitoring Service

atmosphere.copernicus.eu
UNITED NATIONS

PARIS CLIMATE

AGREE 202
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New paradigms emerging - data

‘ Sentinel 4 is much awaited as first geostationary
instrument ...
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The Big Data Revolution Cesa

Copernicus is the largest producer of EO data in the
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Amount of data and dissemination

Increased data rates and volume

New format

Adapting local software

Ingesting data and products into applications

Figure 17: EUMETCast-Europe data rate evolution. The full
operational MTG capability is planned to be reached by 2026.

EUMETCast-Europe Data Rate Evolution (Status: 1 April 2019)
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E Barriers and actions

Barriers

cCopemiCus sumetsy. it

Awareness

Context & Terminology
Technical knowledge

Fitness for Purpose
DataAccess, handling, volume

0000
Particularly true for African partners .Esssz.
Information on existinginitiatives essssee
Possibility to feedback on needs 8000800000000 00 o
Accessmethodsandinfrastructure 4444+
Networkand trans-national cooperation :EEE:.
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Joint schools EUMETSAT-ESA-ECMWF-CAMS

Overall > 800 applications for three events

Balance between lectures and practical

Limited number of attendees to grant
interactivity

Bl (ocerce  @rumersar  @esa (i Address a wide range of concepts and data

raining in
Atmospheric Composition &,

Dates: 6-17 December 2021

The online training will present the state-of-the-art in atmospheric
monitoring and modelling. It aims to provide an end-to-end overview | :
of observations, remote sensing, modelling, data assimilation and

applications; and to enhance the capacity to access and analyse data.

REGISTER NOW! https://bit.ly/joint_training
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What typically happens in a course like this ?

»»»»»

Sentinel-3 Near Real Time SLSTR Fire Radiative Power (FRP)

Example Siberian fires in June 2020

D uicensE

Work in groups / teams

Alternate lectures, data discovery, coding
Present real cases

Support to develop small projects from scratch
Support networking
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Short Courses and Webinars

Address a wider range of users F

OPErNICUS
Academy

Based on data discovery

On average > 200 Users per event
Since 2019 about 15 events

May be joint with conferences / events

Fitted to discover one dataset and the
applications
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Massive On-line Courses - most recent ones
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Chapter: Impact of COVID-19 measures on Categories
Atmospheric Composition —_

: ' DR CHRISTOPHE LEROT

\
H P Type here to search mtg®

Week 1- Our fragile atmosphere and the challenges Quick Links
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