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Connections between megacities, air quality and climate: 
main feedbacks, ecosystem, health and weather impact pathways, and mitigation routes

• Our hypothesis is that 
megacities around the 
world have an impact on 
air quality not only locally, 
but also regionally and 
globally and can influence 
the climate.

• Some of the links shown 
have already been 
considered by previous 
studies and are reasonably 
well-understood. 

• However, a complete 
quantitative picture of 
these interactions is 
clearly missing. 

• Understanding and 
quantifying these missing 
links will be the focus of 
MEGAPOLI.



Objective 1: to assess impacts of megacities and large air-pollution “hot-
spots” on local, regional, and global air quality and climate; 
Objective 2: to quantify feedbacks between megacity emissions, air quality,
local and regional climate, and global climate change;
Objective 3: to develop and implement improved, integrated tools to assess 
the impacts of air pollution from megacities on regional and global air 
quality and climate and to evaluate the effectiveness of mitigation option 

MEGAPOLI will include both basic and applied research, and will bridge 
the spatial and temporal scales that connect local emissions, air quality and 
weather conditions with global atmospheric chemistry and climate.

Main objectives of MEGAPOLI: 



Scientific questions to be addressed:
• Q1: What is the change of exposure of the overall population to the major air pollutants as 

people move into megacities? What are the health impacts of this exposure? 
• Q2: How do megacities affect air quality on regional and global scales? What is the range of 

influence for major air pollutants (ozone, particulate matter, etc.)? 
• Q3: What are the major physical and chemical transformations of air pollutants as they are 

moving away from megacities? What happens to the organic particulate matter, volatile 
organic compounds, etc? 

• Q4: How accurate are the current emission inventories for megacities in Europe and around 
the world? What are the major gaps? 

• Q5: How large is the current impact of megacities on regional and global climate?
• Q6: How will the growth of megacities affect future climate at global and regional scales? 
• Q7: What is the impact of large-scale dynamic processes on air pollution from megacities? 
• Q8: What are the key feedbacks between air quality, local climate and global climate 

change relevant to megacities? For example, how will climate change affect air quality in 
megacities? 

• Q9: How should megacities (emissions, processing inside megacities, meteorology) be 
parameterised in regional and global models? 

• Q10: What type of modelling tools should be used for the simulation of multi-scale 
megacity air quality - climate interactions? 

• Q11: Which policy options are available to influence the emissions of air pollutants and 
greenhouse gases in megacities and how can these options be assessed?
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The Pyramid of Megacities in Focus

•  Urban (and Regional and Global 
and some Street) Scale Modelling 

•  Available and New Observations 

•  Tool Application and Evaluation  

•  Mitigation 

• Regional (and Global and 
some Urban) Modelling 

• Available Observations 

• Implementation of   
    Integrated Tools 

•  Global Modelling 

• Satellite studies

Paris,  
London,  

Rhine-Ruhr,  
Po Valley 

Moscow, Istanbul, Mexico City, 
Beijing, Shanghai, Santiago, Delhi, 

Mumbai, Bangkok, New York, 
Cairo, St.Petersburg, Tokyo 

All megacities: 
cities with a population > 5 Million 

1st Level

2nd Level

3rd Level



European population distribution and megacities in focus

Paris: extensive 
field campaign

Rhine-Ruhr area

Po Valley area

London: 
modelling and 
measurements

Moscow

Istanbul

St-Petersburg
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MEGAPOLI European main partners 
(blue – funded, green – non-funded) and end-users/stakeholders (red)



MEGAPOLI international partners (green) and end-
users/stakeholders (red)





Po valley domains for MEGAPOLI and CityZen simulations

MEGAPOLI domain

CityZen domains

• Joint meeting of the Po valley teams


