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Right now more than 80% of global population
breath air considered not safe by WHO
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Real-time air pollution exposure
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are due to exposure

from both outdoor

and household air
pollution.

@ 30780 Air quality stations

Includes regulatory-grade and sub-regulatory grade monitoting stations
operated by govenments, educational facilities, researchers, non-profit
organizations, corporations and individuals.

Right now 83.4% (6,277,693,866 people) of the
global population are experiencing ambient air
quality that does not meet the WHO annual PM2.5
guideline.
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Choosing the route
from your home to
work based on air
quality conditions

Daily route suggestion based
on traffic Information + Air
quality information

O Waze, Google
Maps...




Environment International
Volume 75, February 2015, Pages 199-205
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Review

The rise of low-cost sensing for managing
air pollution in cities
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Project CArE-Cities: Clean Air Engineering
for Cities

® Funded by Research England under the
Global Challenges Research Fund (GCRF)

® PI: Prof Prashant Kumar - University of
Surrey (UK)

® Ten participating countries

® Brazilian team: Fatima Andrade, Thiago
Nogueira and Veronika Brand
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Science of the Total Environment 750 {2021) 141395
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In-car particulate matter exposure across ten global cities
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PM concentrations were highest

during windows-open, followed by
windows-closed + fan-on and
recirculation. ®
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In-car particulate matter
exposure
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Dhaka (DAC), Chennai (CHE), Guangzhou (CAN), Medellin
(MDE), Sdo Paulo (SAQ), Cairo (CAl), Sulaymaniyah (SUL),
Addis Ababa (ADD), Blantyre (BLZ), and Dar-es-Salaam (DAR)

Kumar, P. et al. Sci. Total Environ. 750, 141395 (2020).
Kumar, P. et al. Environ. Int. 155, 106688 (2021).
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Boxplot of PM2.5 and concentrations (ugm~3)
measured during all settings and times of the day for
the ten cities as denoted by city code.



In-car particulate matter
exposure

« Georeferenced dataset helps identify
regions with high air pollutants
concentration (hotspots)

* High buildings unfavorable to air
pollutants dispersion

* Green area help decrease air pollution
in Sao Paulo

Kumar, P. et al. Sci. Total Environ. 750, 141395 (2020).
Kumar, P. et al. Environ. Int. 155, 106688 (2021).
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Exposure to air pollutants during commuting in different
transport microenvironments in Sao Paulo

Measurements in-car, bus, subway and bike

Project Astrid - accessibility, social justice
and transport emission impacts of transit-
oriented development strategies

A FAPESP

® Funded by Fapesp (Grant # 15/50128-9)

® PI: Prof Fatima Andrade - USP

® Institution abroad: University of Twente and
University of Surrey

https://br.freepik.com/vetores-premium/transporte-publico-da-cidade-isometrica-
trem-do-metro-onibus-ambulancia-taxi-e-carro-da-policia-caminhao-moto-bicicleta-
conjunto-de-veiculos-3d_6178507.htm
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Exposure to air pollutants during commuting in different
transport microenvironments in Sao Paulo
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Brand 2022. Exposure to Fine Particulate Matter and Black Carbon during commuting in different modes of transport in Sao

Paulo. PhD Thesis 12




Exposure to air pollutants during commuting in different
transport microenvironments in Sao Paulo
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Exposure to air pollutants during commuting in different

transport microenvironments in Sao Paulo
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Paulo. PhD Thesis
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Final Remarks

> Low-cost sensors for air pollution monitoring
can become important tools for smart cities,

> real-time data to the population about air
pollution conditions
O street, parks, and inside public
transportation (bus, subway, train...)

> Helping people choose the best daily route to
avoid exposure to air pollution

https://www.istockphoto.com/photo/license-gm936933414-
?utm_medium=organic&utm_source=google&utm_campaign=iptcurl
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