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Three ways to mitigate urban air pollution

1) Improve technology(e.g.: transportation, construction, mass 

consumed products).

2) Change human behavior(reduce car dependency, change 

consumption habits, engage in citizen science and community-related 

projects).

3) Improve indoor/outdoor air quality by design(nature-based 

solutions, urban ventilation, bioclimatic and nZEBuildings, biomimicry).



²Ŝ ŎŀƴΩǘ ŘŜǎƛƎƴ ƻǳǊǎŜƭǾŜǎ ƻǳǘ ƻŦ ǘƘƛǎ 
situation unless design interactswith 

both human tech and behavior.

important realization #1: 

design

behaviourtech

Design across scales:

City

Neighborhood

Block

Plot

Building 

Details

important realization #2: 

Multiscalesolutions are required to tackle 
complex issues such as urban air pollution.



1. Urban Ventilation Corridors [city]

2. Smart and sustainable transport [city]

3. Urban Green Networks [city/neighborhood]

4. Climate-responsive urban blocks [neighbourhood/plot]

5. Bioclimatic buildings [building]

6. Clean construction technologies [building]

7. Biomimicry [details] 

Seven key design goals for urban air quality



1. Urban Ventilation Corridors [city]

Case Study: The urban climate atlas of Stuttgart:
Å Define fresh and polluted air paths
ÅMaximize fresh air flow 
ÅMinimize polluted air flow
Å Restrict development in climate-sensitive locations
ÅGuide landscape preservation and tree-planting strategy

Aim: Improve wind flow regime in cities, thus increasing the 
removal of air pollutants.

Ventilation corridors: Any wide and open linear land feature 
ÅGreen networks (with non-obstructing vegetation!)
Å Blue networks
Å Highways 
Å Railways

Climate analysis map for the Stuttgart region
(climate-adapt.eea.europa.eu)



Cheonggyecheongreenway in Seoul, Korea (Wikimedia Commons, 2016)



2. Smart and sustainable transport [city]

ÅDeveloped the Integrated Transit Network, including 
corridors dedicated to Bus Rapid Transit (BRT) systems.

ÅProvided BRT smart incentives (e.g. recycling bonuses)
ÅCombined mass transit with compact urban development

The results:
Å85% of residents use public transport 
ÅAir pollution still an issue but reduced to EU standards, in 

contrast to other Brazilian cities.
ÅIncrease of public green space from 0.5m²per capita in the 

1970s to 50m²per capita of green area in 1992.

Case Study: Curitiba Masterplan 1964

The BRT system (Wikimedia Commons, 2016)

Aim: Reduce car dependency and car-related pollution via 
alternative means of transport.



Curitiba downtown (blueroom.org.au, 2017)



3. Urban Green Networks [city/neighborhood]

Aim: Use vegetation to trap pollutants and sequestcarbon emissions

1Ha of densely wooded land (a lot of trees):
Å produces approx. 40peoples worth of oxygen per year (Cooper, 

2010)
Å fixes approx. 6 average dwellings worth of carbon per year.
Å Traps 7% - 24% of Particular Matter (PM) (TNC, 2016).

However!
Trees emit volatile organic compounds (VOCs) and may inhibit 
urban ventilation (Voset al., 2012)

Case Study: The Green Center Masterplan for Chatanooga(TN)

ÅDevelopment of an extensive network of Ψ/ƛǾƛŎ Green tƭŀŎŜǎΩΣ 
Ψ/ƻƴƴŜŎǘƛƴƎ Green [ƛƴƪǎΩΣ and Ψ5ƛǎǇŜǊǎŜŘ [ŀƴŘǎŎŀǇƛƴƎΩΦ

ÅZoning of areas with high environmental value
ÅExtensive urban reforestation
ÅMix of uses and sustainable transport

Green infrastructure plan (DeKayand 
Moir-McClean, 2003) 


