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N°1 al mondo nel monitoraggio
ambientale e degli ecosistemi
terrestri

W% totale e gratuito

Contribuisce al soft power dell’UE a ,. 3° piu grande

livello globale 0 € fornitore di dati

E uno strumento per lo sviluppo

economico, chiave per ’economia > +300,000 utenti
)

digitale registrati
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Gpernicus ... Il Programma Copernicus: I'architettura e gli obiettivi ...
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Componente
DATI IN SITU
nazionali

Componente
SERVIZI

OPErNICUS

Componente
SPAZIO

emergency

land monitoring
management

marine env.
monitoring

atmosphere
monitoring

security climate change

.. i Servizi operativi nazionali di OT:
i “Downstream Services” ....

“... Uobiettivo di Copernicus e quello di fornire informazioni precise ed
attendibili relative all’ambiente e alla sicurezza, adeguate alle esigenze
degli utenti e a sostegno di altre politiche dell’Unione, riguardanti in
particolare il mercato interno, i trasporti, 'ambiente, I'energia, la protezione
civile e la sicurezza civile, la cooperazione con i paesi terzi e gli aiuti
umanitari ...” REGOLAMENTO (UE) N. 377/2014




Gpernicus ... Il Programma Copernicus: I'architettura e gli obiettivi ...

OSSERVAZIONE ip/?ggcljgr%?

COMPONENTE SPAZIALE SENSORI IN SITU >

ATMOSPHERE MARINE LAND CLIMATE EMERGENCY SECURITY

S

<

ATTORI
ISTITUZIONALI/PUBBLICHE IMPRESE PRODUTTIVE TERZO SETTORE
AMMINISTRAZIONI INDUSTRIALI E COMMERCIALI  ORG.NI ,ASS.NI, ONG, ETC

UTENZA FINALE *

APPROCCIO BASATO SUI
BISOGN|I DELLUTENTE
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Il Programma Copernicus &
governato dalla Commissione con
il concorso degli Stati membri, ma
e guidato dagli Utenti finali,
organizzati in Comunita, attraverso
le Rappresentanze degli Stati
Membri partecipanti allo User
Forum ed al Committee ....

... La Governance, le Componenti “Spazio” e
“Servizi” di Copernicus ...
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DIVERS! TIPI DI DATA POLICY:
DATI SATELLITI SENTINELLE (ACCESSO LIBERO, TOTALE E GRATUITO)

* INFORMAZIONI PRODOTTE DAI SERVIZI COPERNICUS (ACCESSO
LIBERO, TOTALE E GRATUITO)

* DATI MISSIONI CONTRIBUTRICI (ACCESSO SOTTOPOSTO ALLE DIVERSE
POLICY)

L’ACCESSO Al PRODOTTI DEL SERVIZIO SICUREZZA E LIMITATO A UTENTI
AUTORIZZATI PER PROTEGGERE GLI INTERESSI DELL'UE E DEGLI STATI

MEMBRI
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... La Componente “Spazio”, le “Sentinelle” e altro ...

mofiarm ooy

SENTINEL-1

Radar - Permette di
osservare la Terra
in tutte le
condizioni
climatiche sia di
notte che di giorno

sorveglimonitorag
gio dei ghiacci
anza in mare
identificazione di
imbarcazioni
rilevamento di
movimenti della
superficie terrestre
mappatura di aree
forestali

gestione di crisi
umanitarie ...

SENTINEL-2
Ottico — 13 bande
spettrali per
monitorare
- attivita agricole e
tipo di vegetazione

- copertura del
suolo

- gestire le risorse
forestali

- sorvegliare i
confini

- identificare attivita
illecite in mare

- supportare in caso
di emergenze
(inondazioni,
incendi)...

SENTINEL-3

Diversi strumenti
permettono di
monitorare oceani,
terra, superfiici
ghiacciate e
atmosfera della Terra
per comprendere le
dinamiche globali su
larga scala.
- altezza della
superficie marina
- Colore della
superficie
- Flussi carbonici
- Livello di fiumi e
laghi

Sentinel-1A é stato lanciato

()

SENTINEL-4

Monitoraggio
continuo della
composizione
atmosferica

focalizzato su

qualita dell’aria
monitoraggio di
Ozono (03),
diossido di azoto
(NO2), anidride
solforosa(S02),
Formaldeide
(HCHO) ecc

o

SENTINEL-5

Monitoraggio
quotidiano globale di
gas inquinanti (CH4
andO2 NO2 CO2
HCHO, SO2) e gas
a effetto serra

(CH4 and
tropospheric O3)

Q)pernicus

Academy

SENTINEL-5P

Osservazione
quotidiana clima,
qualita dell’aria e
superficie Ozono

SENTINEL-6

Previsioni marine,
topografia oceanica
in real time : altezza
onde, superficie
oceanica, velocita

del vento

European Satellite Families System

il 3 aprile 2014 !

Contributing Missions




CONTRIBUTING MISSIONS

3d PARTY DATA

NO COMPETITION BUT COMPLEMENTARITY

MetOp Jason

Meteosat 2"? Generation Cryosal Radarsat
TerraSAR-X
Tandem X

SPOT (VGT)
PROBA-V

SPOT (HRS)
RapidEye
Deimos-2
Pléiades
DMC

:;-\

(opernicus

Acaaemy
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‘Copernlcus ... ma l'obiettivo primario di Copernicus sono Servizi “Core” ...

4

“Copernicus dovrebbe fornire informazioni sullo stato dell’atmosfera, anche a livello locale, nazionale,
europeo e mondiale; informazioni sullo stato degli oceani, anche mediante listituzione di un
raggruppamento europeo specifico per il monitoraggio marino; informazioni per il monitoraggio del
territorio a sostegno dell’attuazione di politiche locali, nazionali ed europee; informazioni a sostegno delle
politiche di adattamento e mitigazione dei cambiamenti climatici; informazioni geospaziali a sostegno della
gestione delle emergenze, anche attraverso attivita di prevenzione, e della sicurezza civile compreso il
sostegno all’azione esterna dell’Unione.” (REGOLAMENTO (UE) N.377/2014)

... 1" Core Services” di Copernicus ....

atmosphere marine env. .
monitoring monitoring land monitoring climate change emergency security
management

2 i U

| Servizi “Core” di Copernicus trasformano i dati, raccolti da satelliti ed in situ, in informazioni a valore
aggiunto: analizzandoli ed elaborandoli, integrando gli stessi con altre fonti e infine convalidando i risultati
ottenuti. Le serie di dati acquisiti nel corso di anni e decenni, sono indicizzate e rese comparabili garantendo
cosi il monitoraggio dei cambiamenti; i modelli strutturali sono esaminati e utilizzati per aumentare la
capacita di previsione, ad esempio, nell’analisi degli oceani e dell’atmosfera.

Dai dati satellitari, associati ed integrati con altri dati sono create mappe, identificate caratteristiche ed
anomalie degli eventi e dei processi in atto ed elaborate informazioni, anche statistiche.
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... TRA LA COMPONENTE SPAZIALE
E LA COMPONENTE DEI SERVIZI IL
PRIMO LEGAME E DETERMINATO DAI
PRINCIPI, DAl METODI E DAGLI
STRUMENTI DI TELERILEVAMENTO,
DALLA MODELLISTICA DEI
FENOMENI E DALL’INTEGRAZIONE
CON | DATI IN SITU ...
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) ASTI - 23-73 Settembre 2013

TELERILEVAMENTO: metodo di indagine non distruttivo che consente di descrivere alcune proprieta

delle superfici osservate sulla base del loro comportamento riflettivo specifico nelle diverse lunghezze
d’onda (firma spettrale) della radiazione solare incidente.

TELERILEVAMENTO

ATTIVO - (sensore e sorgente coincidono attraverso un segnale
RADAR)

PASSIVO - sensori OTTICI MULTI e IPER-SPETTRALI (la
sorgente del segnale ¢ esterna al sensore)

Nel telerilevamento passivo, si procede a misurare la quantita di
energia riflessa dalle superfici nelle diverse bande dello spettro

elettromagnetico (tipicamente tra 400 ¢ 2500 nm — VIS/IR) =
RIFLETTANZA

Rr (4) Riflettanza

I;(A) = energia incidente (solare o da sorgente artificiale) Pi= / (4)
R, (ML) = energia riflessa R (1)

: : o, =———  Assorbanza
R,(A) = energia assorbita Py tay =1 © L)

, -y
LNIVERSITA DEGLI STUD! DI TORING - DIPARTIMENTL DI SCIENZE AGRARIE. FORESTALL £ ALIMENTAR] ?ﬁ
Gruppo di Geomatica - GED4Agri DISAEA
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e ASTI - 73-25 Settembre 2013 S
Spettro Elettromagnetico
o =
Y- Gamma-rays —0.1A

Un fascio di radiazione EM ¢ un insieme piu o meno esteso di

onde aventi differenti lunghezze d’onda.

La SORGENTE di energia EM ¢ costituita da qualunque
superficie (di corpo) avente temperatura superiore alle ZERO

ASSOLUTO (0° K = -273.15 °C).

Le bande di interesse del Telerilevamento ottico passivo sono:

VISIBILE : 400-700 nm
NIR (Near Infrared) : 700-1000 nm
MIR/SWIR 1000-2500 nm

(medio Infrarosso o
Shortwave Infrared)

et

bt
3
|

Thermal IR (— 100 pm

1000 MHz —

500 MHz -

100 MHz —

50 MHz -

7| UHF

1S
FM

104

1000 nm
1pm

—=700 nm

| 1000 um
Imm

Micowaves - 1cm

—10m

— 100 m

UNIVERSITA DEBLI STUDI DI TORING - DIPARTIMENT DI SEIENZE AGRARIE, FORESTALL F ALINENTHARY=

Gruppo di Geomatica - GED4Agri
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Firma spettrale della vegetazione
80 If_’:;”'r . Sick Leaf ol sl
| |
| Struttura |
Pigmenti : foglia e I contenuto d'acqua
60 7 : chioma I

&

http://educationally.narod.ru/gis39photoalbum.html

§
us § ¥ 3
\\/ P
W\ Assorbimento clorofilla < Assorbimento acqua

\)r
: W
T T T | | l l ' ' ! ! ! y s 1203 Yty

04 06 08 10 12 14 16 18 20 22 24 26
' I EEEEn CIooood  (CIACHOD)
Lunghezza d'onda ( um) T

Riflettanza (%o)
=
1
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(Macro)
Fenologia
~ (NIR - RED)
1 NDVI= N+ RED)
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Indici
spettrali

Parametro Parametro
stimato stimato

(

~

Normalized Difference Py~ PreD Modified Chlorophhyll
NDVI P00 Leaf Chiorophyll
Vegetation Index Pumt Prep MCARI Absorption in Reflectance [(P700— Pe70) — 02" (700 — Psso)] = AR
Index Fa
2 S Pnir
SR Simple Ratio Index Sz LAl
fen Lo i o P00 Leaf Chlorophyll
TCARI Absorption in Reflectance 3 [(P700 — Pe70) — 0-2~ (P700 — P550)]° o Commp
Perpendicular Vegetation 7 % Index 670
PVI ind J (P iR soii — PNir vege) ~ T+ (ONIR soil — PNiR vege)” LAl
; Prso Leaf Chlorophyll
< o M Zarco-Miller P -
odified Triangular P10
1.2-[1.2- - — 2.5 (Pg70—
MTVI Veceaation ke [1.2- (Pgoo — Pss0) (Ps70 — Psso)] LAl
PRI Photochemical Reflectance Psas— Psio Efficenza
Renormatized Difference Pnsoo — Ps7o Index Psat Psno fotosintetica
RDVI A PAR
Vegetation Index v Peoo + Ps70
, BGI, - p |
RG‘I3 :lGl B Recl Gee Ps_«;o; Paoo, Pano Leaf C((Z)h :)rotphvll
™ Triangular Vegetation Index 0.5-[120 - (9750 — Psso) — 200 (P70 — Pssp)] LAl Psso Psso Peso nten
: = =
AT Optimized Soil Adjusted (1+0.16)- Pzoo — Ps7o Leaf Chlorophyll WDRVI Wide Dyn'amu: Range @ Py~ Pren LAl
Vegetation Index 7 pogp + Pero + 0.16 Content Vegetation Index @ Pyirt PreD

‘ -y
LINIVERSITA DEBLI STUDI 01 TORING - DIPARTIMENTL 0 SLIENZE AGRARIE, FORESTALL E ALIMENTARI ZJ!§
Gruppo di Geomatica - GED4Agri DIS;\%




Gpernicus ... ed il metodo multispettrale ci consente di identificare e
mappare le colture ...
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. | CORE SERVICES CHE POSSONO, ANZI, SONO DI INTERESSE
PER L'AGENDA URBANA E LA suA GESTIONE ...

marine env. atmosphere
land monitoring monitoring monitoring security

<

... SONO CERTAMBNTE IL LAND, iL CLAMATE CHANGE,
L’EMERGENCY E ’ATMOSPHERE ...

emergency
management

climate change
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... UN ESEMPIO SONO | DATI E LE INFORMAZIONI PRODOTTE E
RESE DISPONIBILI ATTRAVERSO COPERNICUS LAND
MONITORING SERVICE (CLMS) ...

atmosphere
monitoring

marine env.
monitoring

emergency

climate change

security

land monitoring

Global Pan-European Local Reference data
provides a series of bio- provides information about the focuses on different hotspots, All of the Copernicus services
geophysical products on the land cover and land use I.e. areas that are prone to need access to in-situ data in
status and evolution of the land (LC/LU), land cover and land specific environmental order to ensure an efficient and
surface at global scale at mid use changes and land cover challenges and problems effective use of Copernicus

and low spatial resolution characteristics space-borne data
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Example of products available :

URL : http://land.copernicus.eu/

Land Use / Land Cover (CORINE)
Hydrology

Digital Elevation Model (DEM)
Urban Atlas

Natura 2000,

etc...

Global

Pan-European

Copernicus Land Monitoring Service (CLMS)

Ste Map | Adost | Comactus | Login | Regaver

Copernicus Land Monitoring Services

Home Global Pan-European Local In-situ

Copernicus - The European Earth Observation Programme B Pan

Copomcus is 3 Ewopean sysiem for monitering the Eath. Data is collected by dilferent sewrces, including Eath cbsenvation satelites and insitu sensers. The
data = processed and prowdes rababls and upto<date efomation about six thematic aress fand, madne. atmosphare, chmate changs, emsrgency
management and secunty The iand theme 15 dvoad into four masn companents:

1 Global The Giobal Land Senice provides a series of bio-geophysical products on the status and evolution of the land suface at global scale af mid and
low spatat resolution: The peodiucts are usad to maniter ths yagetstion. tha water cycle and the energy budgat

2 PanKuropean The pan-Eurepesn component prondes mformation adout the land cover and tand wse (LC/LUJ, land cover and land use changes and lang
cover characlenstics. The latter includes irformation adout impenasusnass. forests, natural grasstands, wetiands. and permanent water bodas

3. Local. The local component focuses cn diferent botspols, L.e. areas that are prone to specic ermiicamental challenges and problems. This includes
detaded LOALU information for the farger EU cities (Urban Allas), npanan zones along Evropean mar networks and NATURA 2000 stes. It will also includs
maps of coastal areas

4 lnsitu. Al of the Copernicus samces need Sccess 10 in-6iu data in order 1o @nsure an efficient and effective use of Copermicus space-barme data. Next 10
data provded by paricipating countries, Earth cbseevation from space alzo yields par-Eurcpean reference datasets, such as a Digtal Elevation Modsl

Gpemicus

User comer

- Askhe serice desk
= Con¥act oppectnities
" EAGLE v

- Swenis

= Landuse cases

- News

- Parinecs

- Putlcaens

= Techncal linrany

Partners

Reference Data
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OPEMICUS

About | Contact us

ernicus

Europe’s epes on Earth

fOpSEIOns Global L Sewvioe Gp

Lbrary  Get Support

Burnt Area

{ Matter Prod. | Soil Water Index
Surf. Soil Moisture
FCOVER

So ‘Watar Index af Area Index

Land Cover

ally Active Radiation

r Equivalent
Normalized D NDVI product updates

o

The Normalzed D s of the biomes. As
jrmusation Fri, 17 Apr 2020
HOVI Long Tarm Statistics (164¢
red and red 2017) availablo
wavebands resped Apr 2018
0 tilad HOFS forma te
Fri, 09 Nav 2018
Read more or Subscribe

NDVI characteristics

NOVT 300 ENISTE

Algorithm  Quality  Application  Techoical  Documents  Gallery
Product Temporal Spatial S
version T Estwor coverage information [inelikes
/ .
1 Product PROBA- Feb 2016& - nracant Global. 300m Within'3 days after synthesis

... CLMS: dal Global ...

Copgr_picus _Globial Land Service Gpernlcgg

Home Products Use cases Product Access Viewing Library Gat Support

Cryosphere

Groundbased

Home Latest news

- 1 rrved 2 1 , itace Watar 8¢ b

long teem time sanex. The pradcts sre ared ts monsor

bueget and the tamesnsl cryoszbare

OPEIICUS
Academy
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(opermicus @ i

¥ You are here: / il / Urban Atlas

Urban Atlas

¥ You are hare / Local

"

atian obtaned theaugh the Pan-Eur
%l challanges and proolems. It w
3 (high and madium resalution Images) ovér the pan-Eumpean area

5. EU regional policy Justifies the production and maint:
over and land

ncr-m umar ned arenunts lor 8

OPEIICUS
Academy

SiteMap | About | Contactus |

(023 J 00 o s

Leg In

| Regster
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SiteMap | Abouwt | Contactus | Login | Register

- U
@ Land Monttating
(opernicus (@l iz (<

(opgm’cug R it onccng
CUs

© You are here: Home / Local / Urban Atlas

Urban Atlas & vrint

& Technical library
@ You aro hare: Here / Local

#) Factsheets

Urhian Atlas 2006 Urlsan Aslas 2012 Urtsan Atlas 2018
. , |
Ut Allan ) -}:\i iy 5 |
4 3
:?/.({"“ - R [
Pt BN & 0
The locai component 1 coordirated by the Eurcpsan Enviconment Agency And Sima to provide specific and more detaled information that 15 Seet Tres Lave Bl P
complementary 1o the Infarmatian obtaned through the Pan-Eurapean component. The local component focuses on different horspors, | & ateas tat (SIL) 2018 4 b a ' 4
ara prons to spacific emvironmantal challenges and prooiems. 1t will b based an wary high resclution imagery (2,5 X 2,5 m powés) in with - g ' B . 4
other avadabls datasets (high and medum resalution Images) over the pan-Eumpenn area AT 1
« Urban Atks. EU regional policy 1usteiss the production and maintenance of detaded land cover and land use information aver major EU clty areas 5 e i i
The Urban Atlas provides pan-European comparable lanif caver and land use data cowering 3 number of Functiorsl Urban Adaas (FUA). Tn 2012, an s Ut Nt oo e s oL
additional layer (Strest Tree Layer - STL) was produced for & selection of FUAS as well @5 8 buliding height dataset covering currently the capital v ) sl
citiex. The latest update (ongoing) tefers to the 2016 ceference year and accounts lor the updste of the lend cover and land use prodoct (Including
.A revison of the mu. forence yuar) as mll a5 an update of the Stroct True ll?v.v. ) . ) . . N Urban Atlas 2006 ) v .
* Ripackin Zones. The next locat component addresses land cover and land use In araas along rivers, i@, the rfgartan zores. The raticnale for this mv‘-- i
local COMponant Is provided by the need to mondor biodiversity 3 EUropaon lewel, amongst othar in the framework of IMpraving the “green” and + Cortalns 319 FUAs with 1 2 ‘
“blue” infrastructures in the Exopean Union. wach urban area cvared N |
o Nilura 2006, The Natura 2000 (N2K) areas are also Important hotspots for consideration. The aim of the first N2K profect has been to map LC/LU <L ! s Giva |
I 0 sedection of grassiand rich sites and 1o assess whether those sshected sites are baing effactively oreserved o well sa, i o dedine of certain o N
rassland habitst types s being haited. o
stisl Zanes, This LEAU product maps from the Euwrooean bassiine 3 10 iom landwe i mims i ¥
constal 20nes i In the need 1o cocedinate an economic growth that maintaing o ress > W . S
prolecticn ard the besis for human welibeng LB

This Sit
el 10 16001 (s DO b SSTIITQS vl 16 9 0 I pons b6 100 el i, W 1oby o434 Lo entur il o abechs Oyt 7,
0w Dt e iret ER Py St et Cambaity,
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... MA PER POTER UTILIZZARE E
NON SOLO “AMMIRARE” | PRODOTTI
SONO ALTRESI NECESSARI
STRUMENTI E CONOSCENZE DI
GEOMATICA E GEOINFORMAZIONE
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Geographic Information Systems
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ISPRA

Istituto Superiore per la Protezione
¢ la Ricerca Ambicntale

Very high resolution layer
based on RapidEye images

Copernicus EU map
20m x 20m

National map
5m x 5m (ISPRA)

This is a substantial
improvement of spatial
resolution which allows
for better identification
of sparse urban areas,
thus increasing the
precision of the
assessment  of  soil
consumption area.

‘-
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Lopernicus ... monitoraggio dello sviluppo territoriale e urbano

ISPRA

Istituto Superiore per la Protezione
¢ la Ricerca Ambientale
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OPEMICUS ... Definizione dei servizi ecosistemici del suolo ... - e
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Water purification
and. sml contaminant

Carbon

Provision of food,
fibre and fuel

Provision of
construction

Foundation
Source of pharmaceuticals
‘and genetic resources
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United Nations
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Gpermicus ... La Carta della Natura a scala regionale...
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... L'indice di qualita degli habitat a scala comunale ...

ISPRA

Istituto Superiore per la Protezione
¢ la Ricerca Ambientale
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(opermicus ... Lindice di “carbon storage” a scala comunale ...

Carbonio sequestrato
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Gpernicus ... Il consumo di suolo, i servizi ecosistemici e le
ondate di calore ...

ISPRA

Istituto Superiore per la Protezione
¢ la Ricerca Ambicntale
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# ABOUT C3S NEWS & MEDIA EVENTS TENDERS PRODUCTS SERVICES HELP & SUPPORT
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Temperature anomaly *C
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Copernicus Climate Change Service (C3S)

‘f@‘ Climate Change
Service

Monthly global temperatures

OPEIICUS
Academy

with 1981-2010 averages

0.9

1980 1985 1990 1995

Monthly European temperaturas compared with 1981-2010 averages

2000 2005 2010 2015

1980 1985 1990 1995

MONTHLY MAPS & CHARTS NEWS

V.

22 Feb 2018
Explora how businesses
can benefit from hydrology

2000 2005 2010 2015

Visit https://climate.copernicus.eu and visualize data of
interest

Accessto C3S data on ECMWF website at
http://apps.ecmwf.int/datasets/data/interim-full-
daily/

To access the ECMWEF public datasets . You will need to
have an account on ECMWF web site

If you don't have an account, please self register at
https://apps.ecmwf.int/registration/

Very simple: the user writes a request, submits it and
retrieves a file
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Gpernicus

C3S portfolio: Access to past, present and future

information
7 Observations, climate data records, ECVs and climate
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s @ h, oow |
opermcus AR Atmosphere Monitoring
Europe’s eyes on Earth Serwce Search

Air Quality & Atmospheric Composition

| 52

Home

@ PMAD » Dy proax Forecasl computed win
Valid for: 2020-05-28

=mve =

Air quality is defined as the quality of the air that one directly breathes at the surface. It directly
affects lives of most European citizens. It forms a signicant risk factor for various health conditions
and can also aggravate existing health conditions, such as respiratoy disease. On a larger
scale, atmospheric composition represents the full state of the global atmosphere covering
phenomena such as desert dust plumes, long-range transport of atmospheric pollutants and ash
plumes from volcanic eruptions, but also variations and long-term changes in the background
concentrations of trace components.

CZ OTHER AR QUALITY MAPS
» ENSEMALE NODES

» PAHTHER MOOELS
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Atmosphere

Monitoring In the context of the worldwide COVID-19 crisis,
there is increased interest in changing air quality.

The main reasons are:

* air quality, being partly determined by emissions of pollutants from human
activities (and partly by changes in weather), is an indicator of the level of
these activities. In situations of prolonged lockdown and over time, the
expectation is that average levels of air pollution will go down.

« COVID-19 is an infectious respiratory disease and air quality (including
pollens) affects respiratory health. Therefore, air quality information is
especially important during this period.

» there is a debate among the epidemiological research community as towhether
the virus SARS-CoV-2 (coronavirus) can remain viable on aerosols for
three hours or more. Our data can support this research by providing
information about the distribution and evolution of fine particulate matter just
above the surface.

CSECMWF
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20/04/2020 concentration maps

atmosphere  Daily average surface NO, and PM10 concentrations based on the latest CAMS regional
Monitoring ana'yses

NO2 - Nitrogen Dioxide - 20/04/2020
| South-West Europe | North-West Europe | Central Europe North-East Europe | South-East Europe |

N3 A i o w2 S A YR A 30 0 ) A i O 20 A 30 S0 AN PR R 5 e, sz A 1 7 2

PM10 - Particulate Matter with diameter smaller than 10 micrometres - 20/04/2020

South-West Europe North-West Europe Central Europe North-East Europe South-East Europe 7

Spatial resolution of 10 km x 10 km. Combines over 1000 surface observations across Europe, acquired at
country level and gathered by the European Environment Agency, with detailed information from the CAMS air

quality forecast models.
S ECMWF
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Al\t/lngrfftf;fnrge In order to assess the expected impact of the estimated emissions changes induced by lockdown

measures on European air quality, one of the models providing CAMS regional air quality analyses
and forecasts is run using two different emissions data sets.

Potasts  Date

..........

What would be today’s forecast of NO2 What would be today’s forecast of NO2

What is the difference between the
(PM10, PM2.5) under normal (PM10, PM2.5) with emissions two?
circumstances? changed because of COVID-19 related
measures?

Crude hypotheses at this stage: -60% for road traffic, -30% for Powered by Ineris (France).
industrial, +20% for residential, and no change for agricultural activities

or maritime shipping as well as for natural sources.

S ECMWF
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Gpemicus Copernicus Atmosphere Monitoring Service (CAMS) @pemi e
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CAMS and COVID-19: upcoming updates

A'\';Imo_stph?re Automatized and improved timeseries based on current regional analyses combined with information
ONOTINE  3hout 2017-2019 and an indication of the lockdown situation (datasets from the University of Oxford).

CAMS NO2 daily mean analysis Milan 19 Apr 2020

[0 No restrictions/no data B Local lockdown B National lockdown

—== 2017-2019 7d mean
— 2020

=== 2020 7d mean
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Lockdown data source: Oxford COVID-19 Gevernment Response Tracker Date @CopernicusECMWE

Miha Razinger, ECMWF

S ECMWF
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