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Airparif: Presentation and context
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ü The French Air Act (1996) provides that air pollution is monitored by independent regional 
organizations

ü Diversified governancegathering:
Å National authorities and public agencies
Å Local authorities (including Paris Municipality and Region)
Å Industries and economic actors
Å Experts and NGOs (environment and consumer protection)

Independence, transparency and dialogue

ü Airparif is the air pollution observatory for the Ile-de-France region:
Å Set up in 1979
Å Accredited by the French Ministry of the Environment

ü Four key missions:
Å Monitoring air pollution
Å Understanding and analyzing atmospheric phenomena
Å Assessing and advising decision-makers and citizens
Å Supporting scientific, technical and social innovation

How can the use of micro-sensors and satellite data help fulfill these different missions? 

Air pollution monitoring in France  
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Reference network 
stations + diffusion tubes

Emissions inventory 

e.g. Traffic real time data

https://www.airparif.asso.fr/surveiller -la-pollution/les -emissions

Modelling tools 
- Forecasting plateform (background) 

- Traffic + Background: high resolution (10m in Paris)

Updated every hour ð5 pollutants

https://www.airparif.asso.fr/surveiller -la-pollution/la -pollution -en -direct -en -ile-de -France

Monitoring system in Paris Region: already an hybrid system 

relying on combined use of tools 
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No perfect tool: depend on the needs
Different needs: compliance checking, mapping, forecasting, informing, scenario running, impact 
assessments 
Continuing developments : change in the cocktail of pollution (pollutants, levels) and permanent 
technological change  

https://www.airparif.asso.fr/surveiller-la-pollution/les-emissions
https://www.airparif.asso.fr/surveiller-la-pollution/la-pollution-en-direct-en-ile-de-France


Data must be trusted and indisputable 

uused by all the stakeholders : 
- Authorities 
For the mitigation plans 
In case of court cases

- The general public and the media
To be informed, to raise awareness 
For comparison 
Or legal issue 

- Researchers 

- Economic playersdeveloping products and services 
ΧΦ

u In a context where Air pollution is a sensitive issue : 
health (+ COVID enhanced effect), environmental (+link with climate change), 
economical (labor cost, cities attractiveness, «air pollution» marketΧύΣ 
regulatory framework and legal disputes, transboundaryǊŜƭŀǘƛƻƴǎƘƛǇǎ Χ

Č mediatisedand political issue where  every µg/m3 and persons exposed count !  

Key issue: Data quality and Air pollution expertise (analysis) 

Credit: JB Gurliat

calibration lab
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Testings / developments / research
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Evaluation of low cost sensors : AIRLAB Microsensors Challenge

ü Dedicated to commercially available microsensor-based measurement products

ü Aims at: 
Á Linking sensors and their use, represented by the categories 
Á Determining and providing information on the most relevant sensors by category of use 
Á Establishing a technological state of the artof arapidly evolving field (both sensing 

technology and algorithms). 
Á Advising possible users όŀǳǘƘƻǊƛǘƛŜǎΣ ŎƻƳǇŀƴƛŜǎΣ bDhǎΧύ 
Á Supporting innovationto improve sensors. 

ü Method 
Á Periodic  evaluation campaign 

in realistic conditions 
Based on multiple parameters 

Á is  NOT a certification tool. 
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Associated international expertise
- Evaluation panel  
- Workshop: feedbacks and lessons learned

(including US EPA ς2021 edition)



Evaluation Settings taking into account different uses

OA-M & OA-A

OA-V

IA
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CA
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Example of a result sheet for sensors on www.airlab.solutions

http:// www.airlab.solutions/sites/default/files/presse/brochure_2019_gb-version%2010.02_0.pdf

Commercial name

/ƻƳǇŀƴȅΨǎname, 
country, and contact 

Picture 

http://www.airlab.solutions/
http://www.airlab.solutions/sites/default/files/presse/brochure_2019_gb-version%2010.02_0.pdf
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Strong Public/private/research involvement 
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Experiment: added-value of a microsensorsnetwork in addition to the existing reference 
network ?

- Paris network : 17 stations, 10m resolution model updates every hour for 5 pollutants
- Additional measurement from the street and in schoolyards:  +150 microsensors( NO2 and 
PM2.5) associated with diffusion tubes (NO2) to check their functionning

Feedbacksbased on Paris context (AQ monitoring network and air pollution levels)

¶PM µsensors  : possible use in background conditions; the algorithm needs to be 
improved; no additional information compared to existing stations.
¶NO2 µsensors : not usable at all. Better information is provided by the diffusion tubes. 
¶Total cost + environmental impact?  

Air Quality around 44 Parisian Schools 
(2020) 

https://www.airparif.asso.fr/etudes/2021/pilot-project-better-
understand-air-quality-parisian-schools

Use of low cost -sensors for ambient air monitoring

For Knowledge improvement 
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Use of low -cost sensors in ambient air monitoring 

for impact assessment

Experiment: possible use of microsensorsin a monitoring campaign to assess the impact 
of mitigation measures?
- Paris network : 17 stations, 10m resolution model updates every hour for 5 pollutants, 
traffic model with real time information  
- Additional measurement :  +80 micro sensors ( NO2 and PM2.5) associated with diffusion 
tubes (NO2)

Feedbacks
¶Sensorsyet not reliableenoughto assessthe impact of public policieson air pollutants
concentrations (higlysensitive issue) 

Before

After
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Experiment: educationand awareness
raising

800 high schoolstudents

Experiment: change in behavior? 
Citizen participation, training, additionalambient
air measurements+  sociologicalstudy

Feedbacks 
Á Evenif the data isnot reliableenough, the variations in concentrations help 

to raiseawarenesson the sources of pollution
Á Real driver of understandingof air quality (objective perception)
Á Training and pedagogicalsupport are needed
¶Developmentof skillsand knowledge, change in behavior

Use of low -cost sensors for citizen science 
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Use of low -cost sensors in ambient air monitoring: 

Fixed and mobile sensors, added value for modelling ? 

large monitoring network of 600 microsensors+ perception survey
500 mobile sensors(on cars and bicycles) and 100 fixed



ü Input data (Models):
Å Meteorologicaldata (forecastsystems)
Å Landcover(urbanisedareas,plant cover,soilhumidity)
Å Topography

ü Qualitative information :
Å Boundaryconditions
Å Largescalepictureandair pollution transport
Å Betterunderstandingof air pollution phenomena(e.g. dust,

marinesalt,BCΧ)
Å Longterm trends
Å Specificsources: largescalefires, ships

ü Research: improvementof emissionsinventories
Å Reversemodeling(APandGHGs)

ü CurrentsLimitsČ to be improvedwith the next satellites?
ÅResolution(severalkm) : too largefor mostcities
ÅUpdatedependingon the numberof orbits : no temporalcontinuity
ÅAccuracy(most satellitedatasets: integrationof the wholeatmosphericcolumn)
ÅCloud-free conditions
ÅCostof the data?

Hybrid monitoring system: use of satellite data 
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Qualitative use of satellite data : 

Broader picture of large -scale events  
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France(CopernicusSentinel-5P) 

Impact of the 1st lockdown- March 2020 - NO2 and NOx concentrations  

Paris Region

u Main improvement related with traffic restrictions: NO2
Á Background: from -20%downto -35%, despitemoreheating
Á Downto -50%alongthe traffic

u Lessimpacton PM(-7%): multiple sources+ weatherconditions
+heating(woodburning)+agriculturenot concernedby the restrictions

groundmeasurments+ high resolutionmodel 
+ EI  includingtraffic real time information



Lessons learned é 
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Hybrid network: where we stand in the Paris region

Emissions (Inventory)

Boundaryconditions 
(nestedmodels)

Weather

Topography

Land cover

Model 

Eg: Forecastingplateform

Stations 

Data assimilation 
/calibration 

Satellites - Copernicus
Land Monitoring Service 

Satellites
GFS - Use of the GDAS (Global 

Data Assimilation System) 
from NCEP  Satellites ςCopernicus

atmosphericmonitoring service 

Satellites  + atmosphericinverse modellingsystem
Europeanatlas of forestbasedon  satellite - biogenic

Mars crop yield forecasting system - agriculture

Satellites  
+ micro sensors
(2 ways: data qualitycheck 
Algorithmimprovement+ 
calibration)

Multiple skillsneeded: 
Air pollution + metrology+ 
modelling+ data treatmentҌ L¢ Χ ®

propervalidation and interpretation

ÅAlreadyin place 
ÅPartiallyused
ÅTesting/ research:  

improvementsneeded

18



19

Lessonslearnedfor the situation in the Paris Region

˅ With specificconditions that playa role in microsensorsmeasurements:  

Á Weatherconditions (T° and humidity) 

Á Air pollution «composition» and levels

˅ And a givenmonitoring network (stations / campaigns/ emissions inventory/ 
high resolutionmodel) 

Á Expertise developedsince1979 

Á And strongpartnerships

Lessonslearned : context


