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To the Editor — Industrialization and rapid 
urbanization have led to high levels of air 
pollution in many of China’s cities. This 
can significantly affect both physical and 
psychological health. Although emissions 
from industry, vehicles, cooking and heating 
are the main contributors to metropolitan 
pollution, the situation is compounded by 
poor city design1. Densely distributed, tall 
buildings can block and weaken winds and 
thus reduce the dispersion of pollutants. 
We argue for urban planning with careful 
consideration of building layout to improve 
pollutant dispersal1,2.

Fine particles in the atmosphere, 
particularly those smaller than 
2.5 micrometres in diameter (PM2.5), can 
have potentially significant impacts on 
climate change at regional levels3. The 
importance of these fine particles (of which 
black and organic carbon are essential 
subcomponents) in generating ambient 
air pollution has led to the inclusion of 
PM2.5 targets in China’s National Ambient 
Air Quality Standard: maximum average 
concentrations of 35 μg m3 annually and 
75 μg m3 daily are to be enforced from 20164. 
However, current PM2.5 concentrations are 
well above these limits in many Chinese 
cities5. To meet the 2016 targets, all avenues 
for pollution reduction must be explored.

At the regional scale, industrial sources 
are the most significant contributor of PM2.5. 
Restriction of industrial aerosol emissions 
should help lower PM2.5 concentrations in 
cities. However, traffic and fuel burning 
for heating homes and cooking as part 
of people’s daily routines are increasing. 
Such sources of fine particles are harder 
to monitor and restrict (Supplementary 
Information S1). Xi’an, the capital city 
of Shaanxi Province in western China, 
for example, has undergone massive 
urban development in the past 20 years. 
The population density in central Xi’an 
in 2010 was more than 11,270 people 

per km2, and the number of vehicles has 
increased by about 200,000 per year since 
2009 (Supplementary Information S2). 
With continued extensive urbanization, 
it may become difficult to reduce PM2.5 
concentrations in cities.

Some of the present urban PM2.5 issues in 
China may be attributable to the structure 
of the rapidly expanding cities. Here, 
building growth outpaces the expansion 
of the urban area1, and many cities grow 
upwards (Supplementary Fig. S2). A high 
density of tall buildings that obstruct wind 
flow in the canopy layer can lead to a rapid 
decline of wind speed, limiting the transport 
of pollutants out of the city6 (Fig. 1). In 
the long term, excessive concentrations 
of particulate matters could accumulate. 
Conversely, good air ventilation within the 
urban canopy layer would be conducive 
to pollutant dispersion and also help to 
retard the generation of secondary aerosols7 
(Supplementary Information S3).

We suggest that urban development 
should consider carefully how the flow of 
air through a city can improve pollutant 
dispersion within the urban canopy layer1,2 

(Supplementary Information S4). Reductions 
in the emissions of particulate matter may 
not be sufficient to improve urban air quality. 

With high levels of activity in the Chinese 
construction sector, careful design of ongoing 
and future building projects could make a 
noticeable difference to urban ventilation. ❐
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Figure 1 | Schematic illustration of air flow, pollutant concentration and dispersion with different 
building heights.
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