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InUse Project

The strategic action InUse focused on the development of methods to generate
pollution concentration maps based on measurements of the Opensense mobile sensor
network in Zurich [1]. The Opensense network started in 2012 and consists of 10
sensor nodes installed on the rooftop of streetcars. Each node is equipped with sensors
measuring ultrafine particles concentration, ozone, carbon monoxide, temperature and
humidity as well as a GPS receiver and wireless communication devices [2].
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Statistical modelling

P(x,y) = s1(geoy(x,y)) + s,(geo,(x,y)) + -+ ¢

P:  Pollutant concentration

s.  Smooth non-parametric functions
(Generalized Additive Model)

geo;: Predictor variable

€. Error

X,y. Coordinates

UFP concentration map for 2014-01-16 07:00 UTC (30 min resolution)
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Exposure estimates and measurements (example for 2014-01-23)

Mean PNC observed: 22797.6
Mean PNC modelled: 24487.2
N: 8987
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Ultrafine particles (UFP)

Ambient UFP (diameter < 100 nm) number concentrations depend on the presence of
emission sources and the conditions for dispersion. The UFP concentration is highly
variable, especially in the urban environment. Inhaled UFPs have the ability to
translocate from the alveolar space into tissues and to reach many organs [3].
However, epidemiological evidence for adverse health effects caused by ambient UFP
concentration has not completely been established yet. Highly resolved UFP
concentration maps might substantially contribute to corresponding research.

Information with spatial reference
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Methodology

 Modelling of UFP concentration by using statistical models. These rely on UFP
measurements and predictor variables as input data.

 Predictor variables are derived based on spatial information. Several
representations are computed for each spatial topic in order to account for different
emission situations and dispersion conditions. The predictors cover the whole city
of Zurich in a 10x10 m resolution.

 Generation of UFP concentration maps for the city of Zurich based on the
estimated models.

Model validation
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Results and conclusions

* Generalized Additive Models are feasible for modelling UFP concentrations at high
spatio-temporal resolution.

 UFP concentration maps with 30 min temporal and 10 m spatial resolution were
computed for the period December 2013 to February 2014.

 As an example of use and for validation purposes the exposure of pedestrians to
UFP was computed for 15 walking tours based on the derived maps.

« The comparison between model values and measurements at permanent
monitoring sites points to weaknesses of the sensor network design (e.g. lack of
measurements at background locations).
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