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While the problem of air pollution is old (Focus #1), it is nevertheless very contemporary because of the awareness
of its environmental and health impacts. In France, ambient air quality management is based on air quality
standards monitored by a network of nearly 650 measuring stations. The various air quality standards are
associated with devices that are either emergency procedures designed to quickly restore pollutant concentrations
compatible with public health or police measures to reduce chronic pollution.

1. Why is it necessary to protect air quality?

"Air pollution is the introduction by man, directly or indirectly, or the presence in the atmosphere and confined spaces, of chemical,
biological or physical agents with harmful consequences likely to endanger human health, harm biological resources and ecosystems,
influence climate change, damage material property, cause excessive odour nuisance" [1].
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Figure 1. Particulate matter size benchmarks (PM10 and PM2.5)[Source: DR]

The regulated pollutants are very diverse: sulphur dioxide (SO2), nitrogen oxides (Nox), ground-level ozone (O3), carbon
monoxide (CO), volatile organic compounds and hydrocarbons (benzene and benzo(a)pyrene), heavy metals (lead, arsenic,
cadmium, nickel) and fine particles (suspended particles with particle sizes less than 10 micrometers: PM10 and 2.5
micrometers: PM2 5) (Figure 1) [2].

The regulation and monitoring of these pollutants is required by European Union law governing the matter (Focus #2).

1.1. Air pollution damages the environment
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Figure 2. Emissions, transformation and deposition of pollutants [Source: http://www.pearltrees.com/dounianaomy/item 140463312 ]

Sulphur and nitrogen oxides that, in the presence of moisture, transform into sulphuric (H2S0O4) and nitric (HNO?2) acids have
caused the acidification of a large number of lakes. Many air pollutants (SO2, Nox, O3, fluorine...) are phytotoxic and can, even
at low concentrations, cause leaf necrosis, disturb photosynthesis and inhibit plant growth with prolonged exposure. Acidic
substances also act through the soil. They wash out nutrients from the soil, leading to a deficiency of calcium and magnesium in
plants and the release of toxic compounds (aluminium and manganese).

Nitrogen compounds also contribute to soil eutrophication. The main plant nutrient, nitrogen, received in excess by atmospheric

deposition, generates a nutritional imbalance that is seriously damaging to sensitive ecosystems such as forests, marshes and
grasslands (Figure 2).
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Figure 3. The "good" and "bad" ozone [Source: Sicard et al., 2014; FO3REST (LIFEI0 ENV/FR/000208)]

Nitrogen oxides also cause ozone (O3) formation with volatile organic compounds (VOCs). However, this same gas which, in
the stratosphere, protects the Earth from the sun's ultraviolet rays, is, in the troposphere, a powerful photochemical oxidant
which also contributes to the reinforcement of the greenhouse effect. Ozone is also highly phytotoxic, disrupts photosynthesis
and inhibits plant growth in the event of prolonged exposure (Figure 3).

These different effects of air pollution are not only sensitive at the local level but also at the national, continental and even
global level (Focus # 3). Pollutants cross state borders and move with the wind for hundreds or even thousands of kilometres.
The specificity of the atmosphere appears here in full light. It is the most mobile element on the planet, by its very nature a
transit medium for substances emitted into the air which, if they are to fall back to earth, will eventually contaminate the
biosphere by polluting water and soil. The atmosphere thus has a capacity for self-purification; a number of substances disappear
from it by leaching (precipitation) or dry deposition or are rapidly destroyed by various processes or reactions (photolytic
dissociation, inactivation, chemical elimination).

1.2. Air pollution seriously affects health

While the health dimension certainly does not summarize the challenges of air pollution control, health has a clear priority. This
is evidenced by the recognition of the right of everyone to breathe air that does not harm their health [3]. Similarly, the
definition of air pollution includes biological agents, including pollens, which are perfectly natural elements that are considered
pollutants only because of their allergenic effect on humans. Finally, air pollution applies to confined spaces (dwellings, means
of transport, public buildings, etc.) from a strictly health point of view, also in this case linked to the presence of natural
pollutants (radon, etc.) or not (carbon monoxide, aldehydes, etc.) that are potentially very dangerous for human health.

Health precedence is also due to the fact that air pollution causes the premature death of thousands and even millions of people
worldwide [4], and an increase in the frequency of certain diseases (over-morbidity), including asthma.

In France, according to Santé Publique France (e. g. Institut national de veille sanitaire), the number of anticipated deaths
attributable to air pollution is estimated at around 48,000 per year for fine particles alone [5]. The European Environment
Agency has produced figures of this order of magnitude: 45,120 premature deaths for PM2 5; 8,230 for nitrogen dioxide; 1,780
for ozone [6].

In the long term, exposure to pollution levels commonly observed in urban and peri-urban environments appears to induce
cancer and result in excess mortality and a decrease in life expectancy from several months to several years [7]. The
International Agency for Research on Cancer (IARC) classified engine exhaust gases as Group 1 ("certain human carcinogen")
in June 2012 and then, in 2013, air pollution and particulate matter. In addition, certain types of hydrocarbons (benzene,
polycyclic aromatic hydrocarbons, aldehydes, etc.), particles (such as those emitted by diesel engines) or persistent organic
pollutants (dioxins, DDT, PCB, etc.) can cause, even in small doses, disorders of varying severity, ranging from respiratory or
ocular discomfort to leukaemias and other cancers, including alterations in the nervous, hormonal or immune system and genetic
heritage.

2. How is ambient air quality managed?

Air quality management (immission) is about environmental quality; it must be distinguished from emission control (whether
automotive, industrial, agricultural, or other) even if the two aspects are obviously linked, as emission source regulation is
necessary to achieve quality standards.

2.1. Air quality standards

These standards are set, after consulting the National Agency for Food, Environment and Occupational Safety (ANSES), "in
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accordance with those defined by the European Union and, where applicable, by the World Health Organisation. These standards
are regularly reviewed to take into account the results of medical and epidemiological studies" [8].

Two categories of standards are intended for pollution episodes or peaks: the alert threshold and the information and
recommendation threshold.

The alert threshold corresponds to a "level above which short-term exposure poses a risk to the health of the general population or
environmental degradation, justifying emergency response" [9].

The alert threshold is the one whose exceeding can cause adverse health effects in the short term for anyone exposed to it, hence
the emergency situation to which public authorities must react by means of measures imposed on their recipients (e. g.
alternating traffic).

Alert thresholds have been set for sulphur dioxide (SO2), nitrogen oxides (NOx), ozone (O3) and suspended particulate matter
with a particle size of less than 10 micrometers (PM10) (Figure 4), as other regulated pollutants cannot reach sufficient
concentrations in ambient air to pose a short-term health risk.

The information and recommendation threshold corresponds to a level above which "short-term exposure poses a risk to
human health of particularly sensitive groups in the population and which requires immediate and adequate information to be
provided to these groups and recommendations for reducing certain emissions" [10].

Indeed, within the general population, there are more fragile categories, composed of vulnerable people (pregnant women,
infants and young children, people over 65 years of age, people with cardiovascular diseases, heart or respiratory failure,
asthmatics) and sensitive people, i.e. people whose symptoms appear or are amplified during peaks (e. g. diabetics,
immunocompromised people, people with neurological diseases or those with heart, respiratory or infectious risks).
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Figure 4. Alert thresholds and information and recommendation thresholds [Source: Airparif:
https://www.airparif.asso.fr/reglementation/episodes-pollution |
Such thresholds have been set for nitrogen dioxide, sulphur dioxide, ozone and PM10 (Figure 4).

During the particulate pollution episode that affected the fle-de-France region in December 2016, which was the most intense of
the last ten winters, PM10 concentrations were recorded at 259 ug/m3 (www.airparif.asso. fr/actualite/detail/id/1 87).

There are two categories of standards for chronic pollution: the limit value and the target value.

The limit value is "a level to be attained within a given period of time and not to be exceeded [11], and fixed on the basis of
scientific knowledge in order to avoid, prevent or reduce harmful effects on human health or the environment as a whole" [12].

It represents the quality that the air must achieve over a given period (hour, day, year) that varies according to the pollutant
considered. Values have been set for sulphur and nitrogen oxides, particulate matter (PM10 and PM2 5), lead, benzene and

carbon monoxide.

The target value is "a level to be achieved, as far as possible, within a given time frame, and set in order to avoid, prevent or

Encyclopédie de I'environnement 4/13 Généré le 17/02/2026


http://www.encyclopedie-environnement.org/app/uploads/2017/08/droit-air_fig4_seuils-alerte.png
http://www.airparif.asso.fr/actualite/detail/id/187

reduce harmful effects on human health or the environment as a whole" [13].
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Figure 5. Exceedances of the target value for benzo(a)pyrene in Haute-Savoie over the last five years [Source: Atmo
Auvergne-Rhone-Alpes: http://www.air-rhonealpes. fr/donnees/acces-par-polluant |

While the limit value imposes an obligation of result, the target value only implies an obligation of means, the State
undertakes to take "all necessary measures not entailing disproportionate costs" [14] so that the concentrations in ambient air of
these pollutants do not exceed the target values (Figure 5).

Target values have been set for ozone, some heavy metals (arsenic, cadmium, nickel), benzo(a)pyrene (polycyclic aromatic
hydrocarbons tracer - volatile organic compounds) and until 2015 for PM2 5.

Polluants Valeur limite | Valeur cible |Objectif de qualité
PM,, Dépassée Dépassé
PM, 5 Respectée Respectée Dépassé
NO, Dépassée Dépassé
NOx (végétation) Respectée

0, Respectée Dépassé
Benzéne Respectée Dépassé
co Respectée

SO, Respectée Respecté
Benzo(a) pyréne Respectée

Plomb Respectée Respecté
Arsenic Respectée

Cadmium Respectée

Nickel Respectée

Figure 6. Situation of the various regulated pollutants in relation to air quality standards in Ile-de-France in 2015 [Source: Airparif,
Monitoring and information on air quality in lle-de-France, Year in Review 2015, p. 4: http://www.airparif.asso. fr/etat-air/bilan-annuel |

The Air Quality Objective (AQO) is "a level to be achieved in the long term and maintained, except where this cannot be
achieved by proportionate measures, in order to ensure ef fective protection of human health and the environment as a whole" [15].
AOQs have been established for sulphur and nitrogen oxides, particulate matter (PM10 and PM2 5), lead, benzene and ozone

(Figure 6).

2.2. Who monitors air quality and how?
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Figure 7. AASQA[Source: Atmo-France: http://www.atmo-france.org/fr/index.php ?/200804 1 1 9/carte-des-aasqa/id-menu-222.html]

Air quality monitoring is carried out by bodies constituted as associations under the 1901 law and approved by the Minister of
the Environment. Approved air quality monitoring associations (AASQA) have been regionalized since 2012 (Figure 7).

The AASQAs are in charge of various missions and in particular:

monitoring of regulated pollutants (Figure 8, Figure 9);

air quality prediction for pollutants that are subject to pollution event management procedures;

informing the public, in particular through the air quality indices they calculate and disseminate (Figure 10, Figure 11);

alert the police authority in the event of pollution peaks and disseminate information and recommendations throughout the

pollution episode.
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Figure 8. Mobile station in close proximity to traffic [Source: Atmo Auvergne-Rhone-Alpes : http://www.air-rhonealpes.fr/phototheque]
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Figure 9. Fixed measuring instrument under industrial influence[Source: Atmo Auvergne-Rhone-Alpes :
http://www.air-rhonealpes. fr/phototheque]

The calculation and dissemination of the ATMO index is mandatory in urban areas with more than 100,000 inhabitants.
Calculated for a day, the ATMO index is an integer between 1 and 10 with an associated color code. The ATMO index is equal
to the largest of the four sub-indexes calculated for sulphur dioxide, nitrogen dioxide, ozone and particulate matter (Figure 10).

The index is represented by a representation that is easily understood by all audiences (Figure 11).
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Figure 10: Calculation grid for the four sub-indices[Source : Airparif :
hitps://www.airparif.asso. fr/reglementation/indice-qualite-air- francais |
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Figure 11. Representation of the ATMO index [Source : Airparif :
hitps://www.airparif.asso. fr/reglementation/indice-qualite-air- francais |

3. How is air quality actually protected?

3.1. The alerts

Exceeding the information and recommendation thresholds triggers public information actions as well as the
dissemination of health recommendations and recommendations aimed at limiting emissions of the air pollutants concerned or
their precursors (competence of the prefect in consultation with the Regional Health Agency - ARS, mayors, health
establishments and medico-social establishments). Finally, recommendations aimed at reducing emissions are disseminated:
carpooling, use of public transport, reduction of non-essential car travel by companies and administrations, adaptation of
working hours, teleworking, use of car park relays, etc.

However, for PM10 and ozone, when an exceedance of the information and recommendation threshold is measured for two
consecutive days or when an exceedance of the information and recommendation threshold is predicted for the same day and the
next day by modelling ("persistent pollution episode'"), the system automatically switches from an
information-recommendation procedure, generating only optional measures, to an alert procedure, involving mandatory
emergency measures.

The exceeding or risk of exceeding an alert threshold, modelled or observed by an OASQA or the existence of a persistent
pollution episode (PM10 and ozone), triggers the emergency procedure.

The alert procedure requires the prefect to inform the population and take emergency measures to limit the extent and effects
of the pollution peak on the population. These measures are specified by prefectoral or interpretative order. They must be
adapted to the nature and extent of the pollution episode and to local conditions.

Information measures shall be disseminated under the same conditions as in the case of an information-recommendation
procedure to sensitive or vulnerable persons and to the institutions most concerned (schools, créches, hospitals and institutions

for the elderly).

Regulatory measures include restrictions or even suspension of activities contributing to peak pollution, including, where
appropriate, vehicle traffic.

These measures include at least the actions listed in the annex to a ministerial order [16], for each major emitting sector:
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agriculture (prohibition of nitrogen spraying, skimming or open burning...), industry (postponement of certain emitting
operations, use of low sulphur fuels....), residential (postponement of maintenance or cleaning work with non-electric tools or
products based on organic solvents, suspension of the use of inefficient biomass combustion appliances or generators), transport
(automobile, air...) [17]. The restriction measures are thus aimed at a wide range of issuers. However, it is undeniably those
applicable to motor traffic that are the most widely publicised, probably because they are aimed at the widest possible audience.
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Figure 12. Signalling of the speed limit on the motorway during a pollution episode [Source: Atmo Auvergne-Rhone-Alpes:
http://www.air-rhonealpes. fr/phototheque|

Traffic restrictions include the limitation or diversion of road traffic for heavy goods vehicles in transit, the reduction of the
maximum authorised speed (Figure 12), or alternative and/or differential traffic.

The alternating traffic is based on the number of the vehicle registration plate. The Conseil d'Etat, considering that the
criterion of the mineralogical number is "easily applicable to users and controllable by the agents in charge of control", considered
that the alternate circulation system "is of general interest and makes it possible to react as soon as possible to pollution peaks
according to an objective criterion" [18]. While the mineralogical number criterion is not arbitrary, it nevertheless lacks
environmental justification.

Differentiated traffic is based on the level of pollutant emissions from vehicles. A nomenclature of vehicles classified
according to their pollutant emission level was adopted in June 2016 [19] which was used for the implementation of the Air
Quality Certificates (AQA) known as the Air Criteria.

There are 6 colour-coded classes, depending on the engine (petrol, diesel, gas, plug-in hybrid), the type of vehicle (two-wheel,
three-wheel and four-wheel vehicles; passenger cars; light commercial vehicles; heavy goods vehicles, buses and coaches) and
the date of first registration (or the Euro Standard). A specific class is reserved for "zero engine emission" vehicles (100%
electric and hydrogen) in each category for which the AQA is green. The most polluting (oldest) vehicles in each category are
not classified.

Drivers who contravene traffic restriction measures are liable to a fine of €22 to €35 and to immobilisation of their vehicle.

3.2. The Atmospheric Protection Plan

An atmospheric protection plan (PPA) must be drawn up (by the prefect) in all urban areas with more than 250,000
inhabitants. In addition, a PPP must be drawn up in areas where there is evidence or a risk of exceeding the limit values or
target values. In the latter case, the PPP must be prepared within 18 months of the occurrence of the exceedance [20].

The use of PPP can be avoided if measures taken in another framework reduce concentration levels more effectively. The
prefect must then prepare and make available to the public a simplified information document specifying in particular the

measures taken and their expected effect, and ensure their annual follow-up.

The main objective of the PPP is to achieve compliance with the limit and target values. To this end, it lists the preventive and
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corrective measures, temporary or permanent, that may be taken by the competent police authorities within a perimeter
delimited by the plan, such as stricter emission standards for certain categories of issuers or the permanent reduction of
maximum authorised speeds [21].

3.3. Restricted traffic areas

The Energy Transition for Green Growth Act established "Restricted Traffic Areas” (RTAs) to "combat air pollution" [22].
Restricted areas can only be created in agglomerations and areas covered by a PPP. The decree creating the ZCR specifies
the categories of vehicles concerned and sets out the traffic restriction measures applicable according to their classification
(materialised by the colour of the Crit'air sticker). Access to the area may not be prohibited to certain vehicles whatever their
classification (in particular police, gendarmerie, customs, fire, doctors, etc.). In addition, derogations may be granted, at the
reasoned request of the persons concerned, by the traffic police authority.

In Paris, the circulation of heavy goods vehicles and coaches registered before 1 October 2001 (not meeting the criteria for
obtaining the Crit'Air sticker) has been banned since ! September 2015 every day from 8 am to 8 pm, including weekends.
Unclassified vehicles (passenger cars and light-duty diesel or petrol vehicles put into service before ! January 1997 and
two-wheelers) may no longer operate on working days from 8 a.m. to 8 p.m._[23].

A driver who contravenes the restrictions of a ZCR is liable to a fine of €90 for a heavy vehicle and €45 for a passenger car,
light truck or two- or three-wheel motor vehicle. The same fines shall be imposed for parking within the perimeter of the zone

for the same vehicles when the vehicle is not identified or when access to the ZCR by the vehicle is prohibited at all times
without interruption. These offences may also result in the immobilization of the vehicle [24].

4. How to find out about air quality?
The AASQAs constitute a major relay of information since they are loaded by the texts [25]:

inform the public on a daily basis about air quality (observed and predictable);
to relay information and recommendations during pollution episodes;

to distribute freely and freely on their websites:

annual descriptive maps of exceedance situations for ozone, nitrogen dioxide and particulate matter (PM2.s and PM10);
the annual regional review of air quality monitoring results;

the spatialized regional inventory of primary emissions of regulated air pollutants and their precursors;

the results of the monitoring of regulated pollutants and their updated forecasts ;

air quality indices (Figure 13, Figure 14, Figure 15).
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Figure 13. Access information on air quality by urban area: example of the Auvergne cluster of Atmo Auvergne-Rhone-Alpes [Source:
Atmo Auvergne-Rhone-Alpes : hitp://www.atmoauvergne.asso.fr/fr/cartographie/etat-qualite-air-par-agglomeration#section-general |
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Figure 14 [Source: Atmo Auvergne-Rhone-Alpes:
http://www.atmoauvergne.asso. fr/fr/cartographie/etat-qualite-air-par-agglomeration#section-aurillac-tab]
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Figure 15. To know the Atmo index of the day[Source: Atmo Auvergne-Rhone-Alpes :
http://www.atmoauvergne.asso.fr/fr/indice-qualite-air/indice-atmo/indice- jour |
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Figure 16. The PREV'AIR website [Source: PREV'AIR : http://www?2.prevair.org]

In addition, the PREV'AIR consortium (Figure 16), through its members [26], develops daily and makes available, freely and
without charge, on the website www.prevair.org :

maps predicting concentrations of particulate matter (PM10 and PM2 s), ozone and nitrogen dioxide for the same day, the next
day and the next day;

modelling maps of the concentrations of these same pollutants for the monitoring, integrating data from AASQA observations;
links to the AASQA website to access the data produced by them and their regional forecasts.

Information on air quality is undoubtedly one of the most developed in the whole field of environmental law, probably
commensurate with the concerns raised by air pollution and the responsibility of everyone in this field. Awareness is not the least

virtue of this information, because if everyone is polluted, everyone is also a polluter. Without this awareness, the law will
remain powerless to curb the phenomenon.
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