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Area

Air Quality Monitoring and Forecast
[SE-52-01]

Monitoring and assessment of pollutant
emissions

[SE-S2-02]

Re-analysis of air quality at national scale

[SE-52-03]
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Turded by tha Presidency af tha Counc ‘I"‘I nistries of the Hallan Republic, pursuant o Art
Italizn Law 160 .I'II:IJ-:IF\IJ'I:”'T e Prie ﬂl-"15' Hir: Iru_ frem the Complemantary Fu
under an E54 Contract for tha purpogdes of ED PRRE

i iy b

S2 — Air Quality

Servizi che supportano tutti gli attori coinvolti nel monitoraggio e
la modellazione della qualita dell'aria.

Perché i servizi IRIDE ?

o ! paragra

* Integrazione di tutte le tipologie di dato utile per la qualita dell’aria: dati
satellitari, dati in-situ e di modellazione.

* Unico punto di accesso per un’ampia gamma di applicazioni

* Prodotti pronti per I'immediata integrazione negli strumenti e
metodologie attualmente in uso da parte dei vari attori coinvolti
(modellazione, prevenzione, pianificazione, ecc.)
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Air Quality Monitoring and Forecast
A_- Servizio a scala italiana che integra in un unico punto d’accesso, dati di
it duakty qualita dell’aria ottenuti da sensori satellitari (Sentinel-3, Sentinel-5p e IRIDE

Platino) e da modellazione numerica previsionale a scala nazionale.

«Analysis Ready Data» (ARD), direttamente utilizzabili in applicazioni di web
mapping, ottimizzati per I'analisi di Big Data su cloud e per I'assimilazione
Monitoring and assessment of pollutant ). . . . . . . ey N\ ) .
emissions all’interno di modelli previsionali di qualita dell’aria.

[SE-S2-02]

Re-analysis of air quality at national scale
[SE-52-03]
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Par*vionitoring and assessment of pollutant =

emissions

Q- Servizio a scala italiana che integra misure di inquinanti dell’aria e
aerosol, ottenute da diverse fonti, che includono satelliti di

Osservazione della Terra (OT) e misure a terra.

Air quality

Air Quality Manitoring and Forecast
[SE-52-01]

Le misure sono fornite giornalmente come «Analysis Ready Data»
(ARD), per permettere l'utilizzo immediato all’interno di strumenti di
analisi e/o modellazione numerica per valutare fenomeni di trasporto
degli inquinanti.

Re-analysis of air quality at national scale
[SE-52-03]
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“*  Re-analysis of air quality at national scale

Ty Servizio di rianalisi della qualita dell’aria su aree definite dall’'utente,
& selezionabili nell’intero territorio italiano per fornire informazioni a
Air quality . , . .
supporto della comprensione delllandamento e delle fonti di
Air Quality Monitoring and Forecast inguinamento dell’aria e della valutazione del loro effetto.
[SE-52-011

Capacita di fornire con cadenza giornaliera mappe di concentrazione
Monitoring and a ment of pollutant emission . . . . efe . . . RN . . o
SR i inquinanti (NO,, 0), particelle sottili, indice di qualita dell’aria e anidride
solforosa.

Integrazione di misure da differenti fonti, inclusa la possibilita di
integrare misure da sensori operati dall’utente.
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Air Quality Monitoring and Forecast

Marco Folegani, MEEO
folegani@meeo.it
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o Air Quality Monitoring and Forecast

Objective

Unique point of Not only

for EO
expert

EO data from
Copernicus
Sentinels

Air quality

/ access
Ao

Request for Not only for
Air Quality institutional

EO and O entities
Model data National/local

authorities and
agencies, private

sectors

EO data from
IRIDE satellites

kAIROS
model output

Monitoring and assessment of pollutant
emissions

[SE-S2-02]

IRIDE SVC S2-01

\ Monitoring and forecast /

FORAIR-IT
model output

CHIMBO

Re-analysis of air quality at national scale model output EO and
[SE-52-03] \ / National
Model data
(as Analysis
ready Data) L e Temporal

series
analysis

IRIDE S2-01 service functional to systematic integration of EO and modelling data

and to facilitate the use of EO data, for validation and assimilation purpose.

- Mext GurerstionEl
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o Air Quality Monitori dF t
Product overview
-
e .
Name & Description Spatla.l Update Input data sources
Resolution Frequency
A i 4N
Ir qua lty S3-Satellite air quality data (EO ARD) )
) 4500 m Sentinel-3 [IN]
- Aerosol Optical Depth - )
g 2
©
©
0o o c un
E o = S5p-Satellite air quality data (EO ARD) g S
% o = 8 -Vertical column densities for NO2, 03, SO2, 3500 7000 Daily (aceardin Sentinel-5P o) "r_?s'
£ 8 & | |co, HeHO, S02at1, 7, 15 km Layer height and mix AL yise ko o=
T wn - . to satellite revisit time) > o
O = SO2 Layer Height and Cloud Top Height - +
= 2 |z ﬁ a
Monitoring and assessment of pollutant Tg 3 % S
8§ 2
emissions < _r_tv: O
[SE-S2-02] S . o . c
C: IRIDE-Satellite air qu§lltv data (EO ARD) 5 2 PLATINO Hyperspectral S
z - Aerosol Optical Depth - &=
Observations
Re-analysis of air quality at national scale and forecasting
[SE-S2-03] o AQ madels output (currently —
3 o -'g Air Quality model outputs 4000 m for KAIROS and provided by ARPAE - kAIROS, ENEA - c n
QO O ) . FORAIR-IT, 10000 m for . € S o
O 0o & - Atmospheric trace gases and particulate ) ) Daily FORAIR-IT and CNR — CHIMBO o o
= k=~ CHIMBO (air quality o = 8
o> 3 matters - models) &R
=50 maps) S €
2
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Air Quality Monitoring and Forecast

Example of EO and Model data
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Analysis Ready

Monitoring and assessment of pollutant Data
emissions

[SE-52-02]

s 8 kAIROS-model-NO2_52.01-03

80ppb

60ppb

40ppb

Re-analysis of air quality at national scale |

[SE-52-03]

Forecast
Model
outputs

.

7

W

- Temporal series

analysis

EO data
(example of NO2 total vertical column
from Sentinel 5p map and time series
on some days of Jan 2020 in Rome )

Official
scientific data

Model data
(example of forecasted NO2 from
kAIROS model and time series on some
days of March 2024 in Rome )
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Air Quality Monitoring and Forecast

Why IRIDE for Air Quality monitoring and forecast?
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Monitoring and assessment of pollutant f
emissions
[SE-S2-02]
g
. . . " 1 L5
Re-analysis of air quality at national scale ._ e B
| Is
[SE-52-03] é s 3
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» Unique point of access

> Access to different air quality data domain: official satellite data and National model output
on Italian National territory

» Large potential market

» Built on institutional requirements but open to added value services for private sector

» Addressing not only remote sensing expert

» Ready-to-use format
> Satellite and model output as Analysis Ready Data

» Data accessible via graphical user interface but also via machine2machine

» Multi-purpose
» to support NRT monitoring

» to support EO data assimilation by models or data validation

Funded by . l _ .
the European Union =", 1 Jll [taliadomani @ esa

| PIAND NATIONALE
NEIIG&HE‘."I’E]IIDHEU Dl RIPRESA E RESILIENZA

meeo”




I.).l;ir'l.e:ti;l-( S &

italia

Rianalisi di qualita dell’aria sul territorio italiano

Tiziana Tedde, S&T
tiziana.tedde@stcorp.it

About the IRIDE constellation. The IRIDE consteilation is a programme of the Europesn Union - Next GenerationEU
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“  Re-analysis of air quality at national scale g

A Next-Generation Air Quality Re-Analysis Service

& * Innovative: broad spatial coverage @ very high
resolution Ll

Air quality
* On-demand service

Air Quality Monitoring and
Forecast

[SE-52-01]

 Using data from multiple sources (data fusion): EO ¢

e i data (CAMS), Land use data (CAMS), ERAS 2 QB IN N
» t;nuugtantdeﬁsessizn: s ( ) : ( ) ‘» V {d ’['03!} )

($E-52-02] (weather), OTM (traffic), EEA (ground stations) ®Q

* Designed for businesses, municipalities, and environmental
sviwppo SRR organizations, to provide historical insights to enhance decision-

ambientale

LS making and regulatory compliance

Ahaout the IRIDE constellation, The (HIDL constellation is 8 programme of the Curopsan Unien - Nest Gererstioni

Turded by the Presidency af tha Council af Ministrias of the Hallan Republic, pursuant to Article |, paragraph 234, of the i.
Itallzn Law 16002080 ard ‘Funded by thie Pres!dency of the Gounsll of Mirkstries from the Complemantary Fund carmiad out
under an E5A Congract for tha purpodes of ED PRER WIDE FROGHLMME, FundEd by -. - L L
the European Union = Italiad :
Disclaimer. Yices exprossed haraln can ln il i gy bo Laean tocafloot tha L“I i uplnml tha European Unien! Eurcpean p L] & 1(‘[( Onldl]l
! SR D i inrarsed 1 Bamw "

prossod are thos ol i Nex snaration PIAND NATIONALE
authords! only ana the European Unlon/European Commission ESA Prasidenay rf Dcwr.—:.. of Ministers of the |taflan tGene onEU DI NIPRESA E RESILIENZA

Reputile cannsl be held regpans || w2 for any use whlch may ba g of the Indomat]on cantained theneln




f)l;iﬁ;’:;t'(;,l-c

“* Re-analysis of air quality at national scale

£\

Air quality

Air Quality Monitoring and
Forecast

[SE-52-01]

Monitoring and assessment of
pollutant emissions

[SE-52-02]

Ahaout the IRIDE constelladion, The (HID

el "Funded by the Py
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Tailored to Your Needs — adapts to specific user requirements, offering:

Customizable Area of Interest (Aol): anywhere in Italy
Flexible Analysis Period: diverse years of historical data

Products to request, high spatial and temporal resolution (.tiff and .nc files), pollutant
concentration in pg/m3:

* Trace Gases of NO,, Oz & Air Quality Index (AQl) at 100m resolution, daily values
* Particulate Matter (PM10, PM2.5) at 100m resolution, daily values
 Sulfur Dioxide (SO;) at 1km resolution, daily values

Data Integration Capabilities: Users can supplement satellite-based insights
with their own ground-based sensor data for enhanced accuracy

Europ=en Unien - Next BeserstianEl

PIAND NATIONALE
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“*  Re-analysis of air quality at national scale

Why Choose the service

Air quality

Data-Driven Decision Making: Gain an edge

Air Quality Monitoring and > with high-resolution environmental
Forecast intelligence, optimizing urban planning,

[SE-52-01] industrial operations, and environmental
compliance.

Monitoring and assessment of
pollutant emissions

[SE-52-02]

€ System is fine.

e .
* SNSuring 4 Minima)

About the IRIDE constellation. T
furded by tha Presidency al tha C
Italizn Law i ‘el ‘Funded &
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“i* Re-analysis of air quality at national scale

Some Samples of Products: Roma, Bologna, Modena

Me 7

Fod
.+
1o

3 /
zalino [ 53413
Air quali Mano Vi
q ty P " Lesig‘i‘_na l“’ P
| T Em r

Air Quality Monitoring and
Forecast

[SE-52-01]

Pawmwa~a RAAA1TAN

Marzaglia Y
Nuova 5 %

Monitoring and assessment of Modena, PMZ.S 4 Ca;
Collezione !;1.Jsérall \ *“

pollutant emissions
[SE-52-02]

Sant’Ani
dy.uui
I e
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“i* Re-analysis of air quality at national scale

Transform Data into Action

& The service empowers organizations with high-fidelity air quality insights, supporting:
Air quality

+/ Environmental Impact Assessments
Air I;lualitg Hunittoring and
orecas

[SE-52-01] + Urban & Industrial Air Quality Management

+/ Regulatory Compliance & Reporting
Monitoring and assessment of
pollutant emissions

(5E-52-02] +/ Public Health & Risk Mitigation Strategies

Whether you're a municipality, an industry leader, or an
environmental consultant, this service provides the
precision and flexibility you need.

Ahaout the IRIDE constellation, The (HIDL censtellation is a programme of the Europsan Unien - Nest GererstionCld

furded by tha Presidency al the Councl! af Ministries of the Hallan Republic, pursuant to Article !, paragraph 254, of the i.
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Monitoring and assessment of pollutant emissions

Massimo Valeri, Serco

massimo.valeri@serco.it

About the IRIDE constellation. The IRIDE consteilation is a programme of the Europesn Union - Next GenerationEU

funded by the Presid of tha Council of Ministries of the ltalian Republic, pursuant to Article 1, paragraph 254, of the *
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Air quality

Air Quality Monitoring and
Forecast

[SE-52-01]

Re-analysis of air quality at
national scale

[SE-52-03]

furded by tha Presidency al the Council al “I-nis;l'ii--.' i:i I
Itallzn Law 16002000 ard ‘Funded by thie Pres!dancy

H"lr mlors H ho
t [ viEurapsan Commiss
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e Goungl I of |'1|
under an E54 Contract for tha purpodes of ED PRNRER IRIDE FROGRAMME.

S2-02 Sercg

Monitoring and assessment of pollutant

emissions

The air quality thematic domain is offering services for supporting all the actors
involved in air quality monitoring and modelling.

The SVC S2-02 provides a stack of complementary information on pollutants
and aerosol presence in the atmosphere over a set of points of interest.

The S2-02 output products are automatically generated daily across the Italian
territory.

The S2-02 output products exploit information from air quality satellite L2
products, ground-based remote sensing networks products and in-situ
observations.

Funded by ™ ':l . -
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Air quality

Air Quality Monitoring and
Forecast

[SE-52-01]

Re-analysis of air quality at
national scale

S2-02
Monitoring and assessment of pollutant

serco

emissions

[SE-52-03]

Ahaout the IRIDE constellation, The (HIDL censtellation is a programme of the Europsan Unien - Nest GererstionCld
furded by tha Presidency al the Councl! af Ministries of the Hallan Republic, pursuant to Article !, paragraph 254, of the
Italizn Law el ‘Funded by thi Pres!damn wirwll of Mirdgtries frem ihe Complemantary Fund carriad aut
urder an E5A Consract for tha purpodes of EQ PRNRR HIDE FROGRAMME.
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Stack of information on pollutants and aerosol presence from:

» Satellites
* Sentinel-5p: air pollutants (e.g., nitrogen dioxide, ozone) columnar
content
* MODIS MAIAC: Aerosol presence and properties
* PRISMA (and PLATINO, once available): Aerosol presence and
properties

» Ground-based networks
* PGN: air pollutants (e.g., nitrogen dioxide, ozone) columnar content
* AERONET: Aerosol presence and properties

» In-situ stations
* ISPRA-SNPA: air pollutants (e.g., nitrogen dioxide, ozone) and aerosol
(PM2.5 and PM10) concentrations

Funded by
the European Union
NextGenarationEL
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Air quality

Air Quality Monitoring and
Forecast

[SE-52-01]

Re-analysis of air quality at
national scale

[SE-52-03]

S2-02
Monitoring and assessment of pollutant

emissions

Satellite and ground-based AQ data matchup datasets

01 - Aerosol 02 - Pollutants 03 - Aerosol

Information from

e satellite (MODIS
MAIAC)

* ground-based
network
(AERONET)

* in-situ (ISPRA-
SNPA network)

Information from

* satellite (Sentinel-
5p)

e ground-based
network (PGN)

* in-situ (ISPRA-
SNPA network)

Information from

* satellite (PRISMA
and PLATINO)

* ground-based
network
(AERONET)

* in-situ (ISPRA-
SNPA network)

Italian National Territory — Daily temporal resolution

Ahaout the IRIDE constellation, The (HIDL censtellation is a programme of the Europsan Unien - Nest GererstionCld
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Example of OU-52-02-02 NO, product for March 20, 2025

Air quality

Air Quality Monitoring and
Forecast

[SE-52-01]
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Feature Value

~ IRIDE-S_S2-02-02_20250320_V0_NO2 [2]

~ network_name
» (Derived)
¥ (Actions)

satellite_input_file
network_name
site_name
longitude
latitude
satellite_sensing_time
distance_site_pixel_center
satellite_data
satellite_data_uncertainty
snpa_data
snpa_data_validity
snpa_data_verification
pandora_n_observations
pandora_data_mean
pandora_data_std
pandora_data_uncertainty
reportingYear
facilityName
facility_Longitude
facility_Latitude
Distance
Pollutant
Releases

¥ network_name

Long Name: Acronym of the in-situ/ground-based network used in the record, value: S|

Long Name: Name of the satellite products, value: SSP_NRTI_L2__NO2___20250320T11
Long Name: Acronym of the in-situ/ground-based network used in the record, value: S|
Long Name: Name/lIdentification code of the site of in-situ/ground-based network, vah
Long Name: Longitude of the in-situ/ground-based network site, Units: degrees_east, v
Long Name: Latitude of the in-situ/ground-based network site, Units: degrees_north, vz
Long Name: Time of observation as ISO 8601 date-time string (YYYY-mm-ddTHH:MM.:S
Long Name: Distance between the in-situ/ground-based site and center of the satellite
Long Name: Vertical column, Units: mol m-2, _FillValue: 999, value: 7.723466e-05

Long Name: Vertical column uncertainty, Units: mol m-2, _FillValue: 999, value: 2,28388:
Long Name: In-situ concentration, Units: ug m-3, _FillValue: 999, value: 1.1

Long Name: In-situ concentration validity, _FillValue: 999, value: 1

Long Name: In-situ concentration verification, _FillValue: 999, value: 2

Long Name: Number of observations in the time interval centered on the satellite overy
Long Name: Mean vertical column, Units: mol m-2, _FillValue: 999, value: 999

Long Name: Standard deviation of the mean vertical column, Units: mol m-2, _FillValue:
Long Name: Mean uncertainty of the vertical column, Units: mol m-2, _FillValue: 999, va
Long Name: Year of last reporting for the facility, Units: YYYY, _FillValue: 999, value: 200!
Long Name: Name of the facility, value: ACEA Produzione S.p.A.

Long Name: Facility Longitude, Units: degrees_east, FillValue: 999, value: 1242278
Long Name: Facility Latitude, Units: degrees_north, _FillValue: 999, value: 41.81167
Long Name: Distance from the ground station, Units: Km, _FillValue: 999, value: 6.99928
Long Name: Name of the pollutant in the facilities data sheet, value: Nitrogen oxides (M
Long Name: Emission value from the facility., Units: ?, _FillValue: 999, value: 136000
Long Name: Acronym of the in-situ/ground-based network used in the record, value: S|

Coordinate | 1903371, 5141105 | Scale|1:162779 + | @ Magnifier| 100% 3. Rotation |
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Air quality

Air Quality Monitoring and
Forecast

[SE-52-01]
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~ network_name

¥ (Derived)

¥ (Actions)
satellite_input_file
network_name
site_name
longitude
latitude
satellite_sensing_time
distance_site_pixel_center
satellite_data
satellite_data_uncertainty
injection height
fine mode fraction
snpa_data
snpa_data_validity

Re-analysis of air quality at
national scale

[SE-52-03]

Abaout the IRIDE constellation, The (HIDE is a pragramme of the European Union - Next C stionEU
furded by tha Presidency al the Council al sLr] the ltallan Repubiic, pursuant cla Y, paragraph 754 of 1he
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Disclaimer. Vicws exprossed hareln can nono way bie taken 1o rallo
Camenigzion/ ESASP residency of Council of Ministers of tho it mufilice Views o
authord sl only and the Eurcpean UnionEuropean Comr A'Prasidanay of Coun

Reputile canncl be h:-lr;*-a-,t.p'mt.iL' wfor any uss whleh sy ba made of the Infeomatan cantained theneln

Integration of PRISMA
and PLATINO (once
available) products for
generating similar aerosol
matchup products (OU-
$2-02-03)

snpa_data_verification
aeronet_wavelength

4. aeronet_n_observations
\Swv!k! .; Tor\ aeronet_data_mean
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Aedsangino

Torre Spaccats

aeronet_data_std
reporting Year
facilityName
facility_Longitude
facility_Latitude
Distance
Pollutant
Releases

b network_name

b network_name
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PM10 product for March 20, 2025
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~ IRIDE-S_52-02-01_20250320_V0_PM10 [4]

Long Name: Acronym of the in-situ/ground-based network used it

Long Name: Name of the satellite products, value: MCD19A2.A202
Long Name: Acronym of the in-situ/ground-based network used it
Long Name: Name/Identification code of the site of in-situ/grounc
Long Name: Longitude of the in-situ/ground-based network site, |
Long Name: Latitude of the in-situ/ground-based network site, Un
Long Name: Time of observation as ISO 8601 date-time string (YY'
Long Name: Distance between the in-situ/ground-based site and ¢
Long Name: Aerosol Optical Depth at 550 nm, _FillValue: 999, valu
Long Name: Aerosol Optical Depth at 550 nm uncertainty, _FillValu
Long Name: Injection_Height, _FillValue: 999, value: -99999

Long Name: FineModeFraction, _FillValue: 999, value: 4

Long Name: In-situ concentration, Units: pg m-3, _FillValue: 999, v
Long Name: In-situ concentration validity, _FillValue: 999, value: 1
Long Name: In-situ concentration verification, _FillValue: 999, value
Long Name: Aeronet Wavelength, Units: nm, _FillValue: 999, value:
Long Name: Number of observations in the time interval centered
Long Name: Mean Aerosol Optical Depth at X nm, _FillValue: 999,
Long Name: Standard deviation of the Aerosol Optical Depth at X
Long Name: Year of last reporting for the facility, Units: YYYY, _Fill\
Long Name: Name of the facility, value: AZIENDA AVICOLA CAGGE
Long Name: Facility Longitude, Units: degrees_east, FillValue: 999,
Long Name: Facility Latitude, Units: degrees_north, _FillValue: 999,
Long Name: Distance from the ground station, Units: Km, _FillValu
Long Name: Name of the pollutant in the facilities data sheet, valu
Long Name: Emission value from the facility., Units: ?, _FillValue: 95
Long Name: Acronym of the in-situ/ground-based network used it
Long Name: Acronym of the in-situ/ground-based network used it
Long Name: Acronym of the in-situ/ground-based network used it

Coordinate| 1403801, 5162040 | W5 Scale|1:262779 < | @ Magnifier
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Monitoring and assessment of pollutant -

emissions
&- Conclusions and added values

Air quality

Air Quality Monitoring and

[::_r:::;] » Fully automated processing and data distribution

» Daily products across the entire Italian territory

» Support all the actors involved in air quality monitoring and modelling

Re-analysis of air quality at > Fostering and simplifying access to air quality information from different sources

national scale
[SE-52-03]

» Information on pollutants and aerosol presence in a unique set of products
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