
 

Mapping street-level pollution estimates to
reveal safer routes
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Hong Kong is seen by satellite here in January 2018. Credit: Axelspace
Corporation/Wikimedia Commons, CC BY-SA 4.0

The United Nations has identified improving the walkability and
bikeability of cities as a key goal in efforts to reduce dependence on
greenhouse gas–emitting automobiles and promote routine exercise for
public health. However, increased walking and cycling can come with
their own health risks.
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Time spent in the open air, in addition to other factors, increases
exposure to airborne pollutants, for example. The most harmful category
of pollutants to human health includes inhalable particles smaller than
2.5 micrometers, referred to as PM2.5. It has been estimated that more
than 4 million premature deaths worldwide are attributable to these
pollutants each year.

To help reduce health risks from this pollution, Tong et al. developed a
new approach for estimating ground-level PM2.5 concentrations from
satellite observations and incorporated it into a mobile mapping
application that identifies routes through Hong Kong to minimize
pedestrians' exposure to PM2.5.

The researchers combined several data sources to build their framework,
which accounts for city-specific factors that produce and concentrate
PM2.5. Sixteen air quality monitoring stations provided hourly PM2.5
estimates across the city. Landsat 8–derived data products provided
maps of vegetation, impervious surfaces, and aerosol density. Weather
data were incorporated through the use of NASA's Goddard Earth
Observing System-Forward Processing (GEOS-FP) forecasts, and road
data from OpenStreetMap helped quantify the contributions of
automobile and bus traffic.
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Two routes for pedestrians or bicyclists to take between Hong Kong Polytechnic
University and Hong Kong Metropolitan University are shown. (a) The “healthy”
route is 100 meters longer than (b) the shortest route, but PM2.5 pollution is
reduced by about 5%–10%. Credit: Tong et al., CC BY-NC-ND 4.0

The input data were used to estimate real-time PM2.5 concentrations on a
grid across the city. That grid was then overlaid by a graph with nodes
representing street intersections and edges representing the streets
themselves. Each edge was assigned a pollution "cost" based on the
PM2.5 in the grid cells it crosses. The pollution breathed during a journey

3/5

https://doi.org/10.1029/2022GH000669
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode


 

between two nodes is the sum of the costs of the edges that most
efficiently connect them.

The Hong Kong case study included PM2.5 estimates for 70,788 roads.
Using the developed app, which is visually similar to commercial
mapping apps, a user can compare the fastest and healthiest routes
between two points. The researchers observed that healthy route
planning could reduce PM2.5 exposure by 5%–25%. In one highlighted
example, the app indicated that choosing a route between two Hong
Kong universities that was 100 meters longer than the shortest available
route would result in a 5%–10% reduction in breathed pollution.

The researchers note that the generalizability of their approach for
estimating high-resolution PM2.5 levels means it may be applicable in
other cities and useful in other route planning applications and services
to minimize people's pollution exposure.

The research is published in the journal GeoHealth.

  More information: Chengzhuo Tong et al, Estimation of On‐Road PM
2.5 Distributions by Combining Satellite Top‐of‐Atmosphere With
Microscale Geographic Predictors for Healthy Route Planning, 
GeoHealth (2022). DOI: 10.1029/2022GH000669

This story is republished courtesy of Eos, hosted by the American
Geophysical Union. Read the original story here.

Provided by Eos

Citation: Mapping street-level pollution estimates to reveal safer routes (2022, November 29)
retrieved 26 April 2024 from
https://phys.org/news/2022-11-street-level-pollution-reveal-safer-routes.html

4/5

https://dx.doi.org/10.1029/2022GH000669
https://eos.org/research-spotlights/mapping-street-level-pollution-estimates-to-reveal-safer-routes
https://phys.org/news/2022-11-street-level-pollution-reveal-safer-routes.html


 

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://www.tcpdf.org

