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Definitions - —

Air Pollution
“The atmospheric condition where substances are present in concentrations that are a concern, or even
an immediate danger for human health, ecosystems or infrastructure.”

Air Pollutants
Substances which, when present in the atmosphere in sufficient concentration, may harm human,
animal, plant or microbial health, or damage infrastructure or ecosystems.

Air Quality
Refers to the degree to which the air is suitable for humans and the environment.

In terms of : Survival time differs
depending on the type and concentration of the air pollutant and the exposure of the receptor.
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From emissions to exposure

REACTIONS
TO SUNLIGHT

FORMATION DISPERSION
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EMISSIONS CONCENTRATIONS

Man-made or anthropogenic sources
energy production, waste, coal

S e R —  Agricultural activities,
T O mining, transportation, fuel combustion (businesses,
public buildings, households)

Source: EEA
Natural sources
Volcanoes, dust storms, sea-spray



Carbon Monoxide (CO)

* Emission sources
Combustion

* Climate Impacts

Contribution to O; and CO,

Nitrogen Oxides (NO,)

* Emission sources

Fuel combustion, Soils

* Climate Impacts

Production of O,,
eutrophication, fertilization

Characteristic resdience time (s)

Basics of air quality
Basic Air Pollutants & Timescales
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Sulphur Dioxide (SO,)
* Emission sources

— Volcanoes, combustion (coal,
diesel, fuel oil), Industrial
processing

* Climate Impacts
‘acid rain’, particulate matter

Ozone (0,)

* Emission sources

Formation from VOCs and NO,
* Climate Impacts

Reduced primary productivity,
changes in radiative budget
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Basic Air Pollutants & Timescales
Particulate Matter (PM, )
PM10  Coarse Particles * Emission sources
o’c © ®#<10 pm . . . . .
. 0e — Combustion, during mechanical abrasion, formation from
@, . .
HUMAN HAIR condensation of gas-phase species, sea-salt and desert dust. (coal,
{ * Climate Impacts dustrial
e PM2.5 — Changes in the radiative transfer in atmosphere, reduction of
-<25pum Fine Particles visibility, variation of albedo
P
. Lif le of particulat S0, - sulfur dioxide VOCs —volatile
Particulate matter ife cycle of particulate NOX — nitrogen oxides ©rganic compounds
matter (PM, aerosols) NH; -- ammonia
Seazaht precursor gases ultra-fine fine cloud
(<0.01 pm) (0.01-1 pm) (1-100 pm)
Coaking nucleation _ coagulation , cycling
. L _> .o ° 4__’
Biomass combustion Soup of condensation TA R L
hemical
e Y
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SO, S0, VOCs .. .. N Ox
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combustion agriculture wildfires soil dust
volcanoes biosphere combustion sea salt ¢
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European Environment Agency ﬁ
Health impacts of air pollution

Air pollutants can have a serious impact on human heaith. Children and the elderly are
especially vulnerable.

re 10f gyes, nose and throat
Breathing s (0. PM, NOL, 80, BeP)

Headache and anxiety (SO, ]
impsaGts on the central nervous
system [PM)

e pamonary
diseass [PM] Lung cancer [PM, BalFj
Cardiovasoular
dige:
(PM. O, S0.) Impacts on liver
spieen and blood
(ND,)

mpacts on the

reproductive system (PM)

Source: EEA
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Emergency, room visits, hospital
admissions

Doctor visits, school absences

Respiratory symptoms, asthma attacks, medication
use

Lung function changes, immune cell responses, heart rate
and heart rate variability responses

PROPORTION OF POPULATION AFFECTED




Copernicus is the EU Earth observation program,
looking at our planet and its environment to

benefit all European citizens.

It offers information services that draw
from satellite Earth Observation and in-situ (non-

space) data.

The information services provided
are free and openly accessible to users.

Copernicus Program
Europe’s eyes on Earth
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Copernicus Program
Atmosphere Data Store

https://ads.atmosphere.copernicus.eu/#!/home

Search Datasets
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Create an account and login

Log in/register

Home S arch

Atmosphere Data Store

Search results
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Sort by
Datasets Your requests Support Relevancy

Title
+ Variable domain
» Parameter family
9 Spatial coverage
9 Product type

9 Temporal coverage

Welcome to the Atmosphere Data Store
Dive into this wealth of information about the Earth's past, present and future Atmosphere.

Itis freely available and functions as a one-stop shop to explore Atmosphere data. Register for free to
obtain access to the ADS.

We are constantly improving the services and adding new datasets. For latest announcements, watch
the posts on the CAMS forume.

D

Enter search term(s)
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Access the CAMS
website

Atmosphere Data Store
API

Access the ECMWF
Support Portal
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Datasets

CAMS global inversion-optimised greenhouse gas fluxes and concentrations

This data set contains net fluxes at the surface, atmospheric mixing ratios at model levels, and column-mean atmospheric mixing ratios for
carbon dioxide (CO2), methane (CH4) and nitrous oxide (N20). Natural and anthropogenic surface fluxes of greenhouse gases are key
drivers of the evolution of Earth's climate, so their monitoring is essential. Such information has been used in particular as par...

CAMS global emission inventories

This data set contains gridded distributions of global anthropogenic and natural Natural and ar pog of
atmospheric pollutants and greenhouse gases are key drivers of the evolution of the composition of the atmosphere, so an accurate
representation of them in forecast models of atmospheric composition is essential. CAMS compiles inventories of emission data that serve
as...

CAMS global greenhouse gas reanalysis (EGG4)

This dataset is part of the ECMWF Atmospheric Composition Reanalysis focusing on long-lived greenhouse gases: carbon dioxide (CO2) and
methane (CH4). The emissions and natural fluxes at the surface are crucial for the evolution of the long-lived greenhouse gases in the
atmosphere. In this dataset the CO2 fluxes from terrestrial vegetation are modelled in order to simulate the variability across a ...

CAMS global greenhouse gas reanalysis (EGG4) monthly averaged fields

This dataset is part of the ECMWF Atmospheric Composition Reanalysis focusing on long-lived greenhouse gases: carbon dioxide (CO2) and
methane (CH4). The emissions and natural fluxes at the surface are crucial for the evolution of the long-lived greenhouse gases in the
atmosphere. In this dataset the CO2 fluxes from terrestrial vegetation are modelled in order to simulate the variability across a ...

CAMS global radiative forcings

This dataset provides geographical distributions of the radiative forcing (RF) by key atmospheric constituents. The radiative forcing
estimates are based on the CAMS reanalysis and additional model simulations and are provided separately for... carbon dioxide methane
tropospheric ozone stratospheric ozone interactions between anthropogenic aerosols and radiation interactions between anthropoge.

CAMS global radiative forcing - auxilliary variables

This dataset provides aerosol optical depths and aerosol-radiation radiative effects for four different aerosol origins: anthropogenic, mineral
dust, marine, and land-| ine- atural aerosol. The latter mostly consists of biogenic aerosols. The data are a necessary
congeent € "CAMS global radiative fOI’(In?‘ dat—ce "%d Data"). The calculation of aerosol radiative forcing...

~

validated (interim) and validated observations. CAMS
n at significantly higher spatial resolution (0.1 degrees, approx.
le FANC gl ... MWW a prodyction is currently based on an ensemble of nine air quality data assi...

CAMS European air quality reanalyses

This dataset provides annual air quality reanalyses for Europe based on bot
proj annual air quality (interim) reanalyses for the E! an
10km) than is
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Copernicus Program
Atmosphere Data Store

CAMS European air quality forecasts

Overview Download data Documentation
Variable ®
([ Alder pollen (J Ammonia
Carbon monoxide O pust
(J Mugwort pollen Nitrogen dioxide
() Non-methane VOCs () Olive pollen

Particulate matter < 2.5 ym (PM2.5)
([ Peroxyacyl nitrates
(0 Secondary inorganic aerosol

Particulate matter < 10 pm (PM10)
(J Ragweed pollen
Sulphur dioxide

(J Birch pollen

(O Grass pollen

Nitrogen monoxide

Qzone

(J PM10, wildfires only

([ Residential elementary carb
(O Total elementary carbon
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Type

[ Analysis

Time ®

00:00

Area

O Full model area

@® Restricted area @
&

Model @
Ensemble median () CHIMERE
() MATCH () MOCAGE
() DEHM ) GEM-AQ
Level @&
®o 0 so
() 1000 (] 2000
Date
Start: End:
2021-12-15 ol 2021-12-16

O EMEP
() SILAM

O 250
(J 3000

L

() LOTOS-EURO
() EURAD-IM

Select all

) 500
) 5000

Select all

Leadtime hour ®

3o
@4
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[VRP!
M 16
M 20
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M 28
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M 36
4 40
0 44
M 48
M52
M 56
M 60
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(VR
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Format ®

O GRIB

Terms of use

@ NetCDF

Clear all

« Licence to use Copernicus Products View terms
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Carbon Monoxide (CO) Sulphur Dioxide (SO,)

Carbon Monoxide, CO (ug/m®) 2021-12-1500:00 Sulphur Dioxide, SO, (ug/m®) 2021-12-15 00:00
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Nitrogen Monoxide (NO) Nitrogen Dioxide (NO,)

Nitrogen Monoxide, NO (ug/m®) 2021-12-1500:00 Nitrogen Dioxide, NO,, (pg/m®) 2021-12-15 00:00
20
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Nitrogen Monoxide, NO (ug/m®) 2021-12-15 00:00

I Primary Pollutants (Precursors) & Ozone (O,)

Ozone, O, (ug/m®) 2021-12-15 00:00
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Particulate Matter
PMZ.S

Particulate Matter with d < 2.5 um ,PM, 5, (pg/ms) 2021-12-1500:00 Particulate Matter with d < 10 ym ,PM,,, (pg/m3) 2021-12-15 00:00
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