
ROYAUME DU MAROC 

Ministère délégué auprès du Ministre 

de l’Energie des Mines de l’Eau et de l’Environnement Chargé de l’Eau 

DIRECTION DE LA METEOROLOGIE NATIONALE  

Air Quality Monitoring in Morocco  

Focus on PM10 and it’s impact to health 

Rachid ABBOUBI, Maroc Météo 
r.abboubi@gmail.com 

http://images.google.co.ma/imgres?imgurl=http://www.lematin.ma/Actualite/Journal/Photos/20071226-p-casa.jpg&imgrefurl=http://www.lematin.ma/Actualite/Journal/Article.asp?idr=112&id=77881&h=290&w=290&sz=25&hl=fr&start=12&tbnid=Lgg5k72J0RZ6BM:&tbnh=115&tbnw=115&prev=/images?q=casablanca+pollution+parc+auto+industrie&gbv=2&hl=fr


 Why we need the air quality monitoring? 

 Legislation : 
Decree No. 2-09-286 of 8 December 2009 set the air quality 

standards and threshold; 

 Some historical marks 

 The actuel air quality stations network 
 Pollutants measured and their impact to health 

 Informations circuit 

 Air quality modeling (multiscales) 

 High resolution modeling over Casablanca Region 
 



 Observation is the base of awareness and decision-making 

 

 Observations will be compared to Legislation norms 
Ensure the respect of the air quality standards and threshold; 

 

 to measure the effectiveness of policies prevention and 
decision made; 

 

 Air quality modeling allow to anticipate the pics of pollution  

 

 Study the impact of pollutants on health and the 
environment  

 



 

• Worlth Health Organisation (WHO) (March report 2014) : 
In 2012 :  7 millions people died prematurely 

 

• Centre International de Recherche sur le Cancer (CIRC) 

(agence spécialisée de l’OMS) :  

 In 2010 :  

   223 000 lung cancer deaths over the world 

   Air pollution recognised as carcinogen (cancérigène). 

 

• Association SOS Tuberculose (Morocco) :  

 In 2007 :  

  20 % of Casablancais have lung cancer and braith allergy,

  16 % of residents are asthmatiques,  

  52,7 % atteints de rhinites allergiques. 

 

 



Polluants Nature du seuil Valeurs limites 

Dioxyde de soufre (SO2) µg/m3 

Valeur limite pour la protection de la santé  125 centiles 99,2 des moyennes journalières 

Valeur limite pour la protection des écosystèmes 20 moyenne annuelle 

Dioxyde d’azote (NO2) µg/m3 

Valeur limite pour la protection de la santé  

200 centile 98 des moyennes horaires 

50 moyenne annuelle 

Valeur limite pour la protection de la végétation 30 moyenne annuelle 

Monoxyde de carbone (CO) 

mg/m3 
Valeur limite pour la protection de la santé  

10 le maximum journalier de la moyenne glissante 

sur 8 heures 

suspended matter PM10 

(µg/m3) 
Limit value for health protection 50 percentile 90,4 of daily averages 

Plomb (Pb) µg/m3 Limit value for health protection 1 annual average 

Cadmium (Cd) ng/m3 Limit value for health protection 5 annual average 

Ozone (O3) µg/m3 

Valeur limite pour la protection de la santé  110 moyenne sur une plage de 8 heures 

Valeur limite pour la protection de la végétation 
65 moyenne journalière ne devant pas être 

dépassée plus de 3 jours consécutifs 

Benzène (C6H6) µg/m3 Valeur limite pour la protection de la santé  10 moyenne annuelle 



 1997 : firsts compaigns of observations in Casablanca directed by 
the Moroccan Meteorological office (DMN) 

 
 2001 : four fixed stations implanted by the environment department 

in cooperation with MONACO (Casablanca, Rabat, Mohammedia et El 
Jadida), 
 

 Juin 2003 : Two fixed stations in Casablanca , one was in the 
industriel area of AïnSebaa and the second in the children hospital, 
the stations were implemented by DMN and the Casablanca Region 
autorities, 
 

 2005 : thanks to the Mohammed VI Foundation for the Protection of 
the Environment who coordinate this activity with all actors, 
 

 2012 : DMN strength the national air quality monitoring network 
with nine fixed stations six of them were in Casablanca and the tree 
others in Benslimane, Khouribga and Settat 

 



Marrakech 

Kenitra 

Fès 
Salé 

Rabat 

Benslimane Casablanca 

ELjadida 

Agadir 

Tanger 

Essaouira 

Safi  

Khouribga Settat 

29 fixed stations 

2 mobils stations 

15 towns  

Partners  
National Meteorology  office, 

Conseil Régional de Casablanca 

Fondation Mohammed VI for 

Environment protection, program « 

Qualit’Air », financed by DGCL 

Conseils de villes,  

Environment Department. 

The actuel air quality stations network 



Station Préfecture 

Station khansâa 

Station Aïn Sebâa 1 

Station Sidi Othman 

Station Wilaya 

Station CHU 

Station Jahid 

Station Aïn Harrouda 

Station Aïn Sebâa 2 

Station Hay Hassani 

Station Bouskoura 

Station Aïn Chock 

Station Bernoussi 

Actuel Network in Casablanca Region 



 SO2 

CO 

NO, NO2 & NOx 

PM10 

O3 : Ozone 

Total hydrocarbons et non methane hydrocarbons 

Meteorology parameters 

      Temperature  

      Wind speed and direction 

      relative Humidity 

 Each parameter is associated to a 

sophisticated analyzer so to be 

maintain (preventive maintenance + 

curative). 

 

 the measurements quality depend 

of the care given to each analyzer 

(changing filter for instance …) 



Polluants Impacts sur la santé 

Dioxyde de soufre (SO2) troubles respiratoires 

Oxydes d’azotes (NOx) troubles respiratoires 

Ozone (O3) troubles respiratoires ; Irritations oculaires ; Altération pulmonaire. 

Particules en suspension 

ou poussières (PM10) 

Braith troubles; Cancer ; Genetical Mutations 

génétiques. 

  

Monoxyde de carbone (CO) Manque d’oxygénation du système nerveux, du cœur et des vaisseaux sanguins ; 

Intoxication chronique avec céphalées, vertiges, asthénies et vomissements 



Air Quality : from measuring to informing  







 
Air quality modeling (multiscales) 
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 Extend spatial coverage of the monitored area to the entire 

agglomeration,  

 

 Supplement the local monitoring system (fixed station) 

 
The  system allow to reconstruct a high-resolution map of the air 

quality (particularly NO2, SO2, CO, benzene and dust (PM10)) on the 

scale of the agglomeration, from topographic data for the town, 

weather conditions, local emissions (emission cadastres) and 

observations from monitoring stations. 
 

Provide local information on the real-time pollution (monitoring) and 

in anticipation (prediction)  a real support for decision making. 

 

Essential platform for the implementation of emergency measures 
(décret n°2-09-286 de décembre 2009). 

 

High resolution modeling  
Urban Air in Casablanca Region 



Fonctionnement Principe 

 

 

 



Simulations PM10 simulation with Urbain Air System 



Urban Air System   
(public web page view) 



Urban Air System   
(public web page view) 



Urban Air System   
(public web page view) 



Pollu-Risk: un outil de suivi des rejets de 
pollution 



A study of the part of heavy metals in dust 

Station Moyenne 

Annuelle de des 

mesures du 

Plomb 

Moyenne annuelle 

des mesures du 

cadmium  

Maximum de la mesure 

du Plomb 

Nombre de 

dépassements de la 

valeur limite annuelle 

relative au plomb 

CHU 0,67 0,0037 14,36 51 

ONCF 0.46 0.0035 8,94 29 

Sidi Othmane 0,36 0,0045 8,32 25 

In 2009 we did a study of the part of heavy metals (lead and 

cadmium) in PM10 measured at three fixed stations (CHU, 

ONCF and Sidi Othmane) in casablanca. 

 

Results : 

 generally values are below the thresholds fixed by law (1 µg / 

m3) 

 Some values exceed 25 times the standard  due to overexposure 

of filters (over 24 hours) in these urban areas (transport) 



Programme Qualit’Air 
Évaluation de l’impact sanitaire de la pollution atmosphérique  

dans la région du Grand Casablanca  



We need our environment to live … 
our Environment need us … to survive 

Thank you  


