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Three ways to mitigate urban air pollution

1) Improvetechnology(e.qg.: transportation, construction, mass
consumed products).

2) Change humahnehavior(reduce car dependency, change
consumption habits, engage in citizen science and commugligyed

projects).

3) Improve indoor/outdoor air quality byresign(nature-based
solutions, urban ventilation, bioclimatic am EBuildingsdiomimicry).



iImportant realization #1.: Important realization #2:

2 S OlFyQl RSaA3aIy 2 dzMVEltBCaEs8Eiong atereq@irgd tafitgckles
situation unless designteractswith complex issues such as urban air pollution.
both human tech and behavior.

Design across scales:

design City
Neighborhood
Block
Plot
tech behaviour Building

Detalls




Seven key design goals for urban air quality

1. Urban Ventilation Corridors [city]
2. Smart and sustainable transport [city]

3. Urban Green Networks [city/neighborhood]

4. Climateresponsive urban blockssdighbourhoodblot]

5. Bioclimatic buildings [building]

6. Clean construction technologies [building]

/. Biomimicry [detalls]



1. Urban Ventilation Corridors [city]

g Klimaatlas Region Stuttgart

Areas of cold air Air exchange
/., Areas of production of cold air =~ Mountain/valley wind system
s Downhill flow of cool air

W\ Areas of collection of cold air

Barrier for the flow of cold air Clean air ventilation corridor

==p-  Polluted air ventilation corridor

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

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

Ventilation corridors:Any wide and open linear land feature
A Green networks (with nowbstructing vegetation!)

A Blue networks

A Highways

A Railways

Case Study: The urban climate atlas of Stuttgart:

A Define fresh and polluted air paths

A Maximize fresh air flow

A Minimize polluted air flow

A Restrict development in climatgensitive locations

A Guide landscape preservation and trgkanting strategy
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2. Smart and sustainable transport [city]

Aim: Reduce car dependency and ¢alated pollution via
alternative means of transport.

CaseStudy: Curitiba Masterplan 1964

A Developed the Integrated Transit Network, including
corridors dedicated t@®us Rapid Transit (BR3ystems.

A Provided BRT smart incentives (e.g. recycling bonuses)

A Combined mass transit with compact urban development

The results:

A 85%of residents use public transport

A Air pollution still an issue buktduced to EU standargsn
contrast to other Brazilian cities.

A Increase of public green space frém?2per capita in the
1970s to50m?per capita of green area in 1992.







3. Urban Green Networks [city/neighborhood]

Green infrastructure plarbeKayand
Moir-McClean, 2003)

Aim: Use vegetation to trap pollutants arsgquestcarbon emissions

1Ha of densely wooded land (a lot of trees):

A produces approx40 peoples worth of oxygen per year (Cooper,
2010)

A fixes approx6 average dwellings worth of carbon per year.
A Traps7%- 24%of Particular Matter (PM) (TNC, 2016

However!

Treesemit volatile organic compounds (VOG@sd may inhibit
urban ventilation(Voset al., 2012

Case Study: The Green Center Masterplan@bratanooga TN)

A Development of an extensive netwodk W/ AGeeanOf | OS 3
W/ 2 Yyy S@ani NV EHNEKBIA A LISNESR [ | YR

A Zoning of areas with high environmental value

A Extensive urban reforestation

A Mix of uses and sustainable transport



