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A few measurement sites can serve to obtain high resolution
concentration maps and exposure estimates

But: if 2 people have the same pixel value on this map: do
you have the same residential exposures?
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Research question:
Are people living at higher floors differently exposed to air
pollution (& noise)?
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Study design:

- 11 Streets with different
traffic intensity and street
configuration in Basel Stadt

- Pollutants:

Ultrafine particle count
Black carbon

Noise

Particle size distribution

PM2.5

- 30 minute real-time sample
s - 2 seasons (summer / winter)

- Up to 6 different heights:
(1.5,4,7,11,17 and 25m)
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Setup of baskets and sampling heights

Ultrafine particles l!lack cathon PM2L.5 T °C, %RH Wind speed, direction Noise

MiniDise MicroAeth DustTrak [INHGBON Kestrel
MiniDise

MiniDise MicroPEM
MiniDisc MicroAeth [NICIOPEND
MiniDise MicroPEM
MiniDisc MicroAeth DustTrak [INHGBON Kestrel

Miniature Diffusion Size Classifier (MiniDiSC)
(Fachhochschule Nordwestschweiz, Switzerland) (Fierz et
al., 2011)

Particles in the size range of 10 to 300 nm
Flow rate of 1.0 |/min.

Raw data were collected at 1 second logging intervals
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Particle size distribution
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Grosspeterstrasse, Basel _ &
- 896 cars + 52 trucks during 30 minutes Swiss TPH
- 19m wide, rooflines 23m tall

winter

/7°C
64% RH
| West wind
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The pattern is similar at all sites: | g
- Peaks occur mainly at the lower heights Swiss TPH
- Lowest concentrations generally occur at 25m
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There is a non-linear decrease with height in Particle Number
Concentration in both summer and winter.

Median concentration and interquartile range by height (m)
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There is a steeper decrease in very busy streets
The mean decreases steeper than the median, because of peaks
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Ground concentration [particleslcrﬁ
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We can describe the relation between height and concentration:
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We see a similar pattern for noise Swiss TPH

Site 1 - Bachlettenstrasse Site 2 - Birmannsgasse Site 3 - Feldbergstrasse Site 4 - Grosspeterstrasse
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Vertical gradients matter on the long term also! Swiss TPH g

- TWO'Week N02 Surmmer Winter
measurements at 26 places
in Basel, summer and winter

- NO2 Concentration
decreases with increasing
height (non-linear)

- NO2 decreases more with
height if the concentration
was high at ground level

M2 concentration (ugima
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Conclu5|ons
There is room for improvement in air pollution exposure characterization,
especially in cities with a lot of high-rise.

Exposure is especially overestimated for people living at height along busy streets.
Digital data on building height and floor of residence is increasingly available. Let’s
use it!
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Street canyons limit vertical air exchange

(a) Isolated roughness flow
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Fig. 1. The flow regimes associated with air ﬂow over building arrays of increasing H/W.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V2V-47X7DT3-1K&_user=10&_coverDate=03/22/1988&_alid=1146746924&_rdoc=1&_fmt=high&_orig=search&_cdi=5712&_sort=r&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=58ac24274f04f41ecc41286b4df9fdf5
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um Aspect Ratio = 0.67 ’ Mean Building Angle = 33.6° SkyView Factor = 0.66
Median Building Angle = 35.1°

Maxim

Maximum Aspéct Ratio=021 Mean Building Angle = 11.2° SkyView Factor = 0.93
Median Building Angle = 6.2°




Information about t
SkyView Factor is al
available for Basel S







A land use regression model connects measuyedrpy &.
concentrations with environmental predictors

Concentration NO, (ug/m?) = X, +

} traffic load in a 50m buffer +

(B

%4 population in a 1000m buffer +



