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Summary
In this work we present a forecast modelling system implemented in the city of Torino to provide up-to-date hourly NO2
concentrations at vey high horizontal resolution (6 m) on a 6 x 7.2 km2 domain. Each day meteorological fields and
background regional concentrations are provided by the forecasting system "QualeAria" (Kukkonen, 2012) while bottom-up
traffic emissions are directly simulated with the three-dimensional parallel Lagrangian model PMSS, taking into account the
presence of obstacles (buildings), on a 16 core (dual) workstation (64 GB total memory). Comparison of so far simulated
values (about 3000 hours in the period April - September 2015) with measures in three monitoring sites (one urban
background, one roadside in LEZ and one roadside) shows good agreement in reproducing peaks, daily behaviour and long
term averages.
Introduction
NO2 concentrations in the urban environment have shown little improvements in past
years: monitoring stations, especially in road/kerbside sites, indicate that large urban
areas are not in compliance with the legal limits, based on WHO guidelines. While
atmospheric modelling systems are now routinely used both for assessment and
informative purposes on regional and local scales, modelling pollution at street level
on a city domain is still a challenging task, often demanded to gaussian-like models.
On the other hand, not-stationary three-dimensional models need to be employed if we
want to capture inhomogeneities in the ground level concentrations, forecast critical
levels and successfully plan effective actions for reducing air pollution in cities.
Methodology and Results
Micro-scale simulations are conducted on a 3d grid with 26 vertical levels, up to 1250
m. A parallelized 3d mass-consistent wind field model (Pswift) performs the
downscaling of meteorological forecasts down to 6 m, taking into account buildings
(filled grid cells). Bottom-up NOx traffic emissions on the main roads (Pallavidino,
2014) are complemented with diffuse emissions assigned to secondary streets, for a
total of 13060 linear sources. NO2 ground concentrations are computed hourly by
using a parametrised box model (Kiesewetter, 2014), employing modelled O3 and
NOx on a regional scale as a background, coherent with the meteorological forecast.
Average values in the first month of simulation (see Fig. 1) reproduce in a realistic way
observed differences between background and traffic sites. Compared with the regional
model, the micro-scale forecast system is able to improve the modelling of peak events
in traffic hot-spots as shown by the quantile-quantile plots in Fig. 2. In the considered
period (April - September 2015) the absolute bias was -5 µg/m3 (28 µg/m3 average
value) in the background station, 6.3 µg/m3 (36 µg/m3 average value ) in the LEZ
traffic station, -4.2 µg/m3 (53 µg/m3 average value) in the traffic station.

Fig.1 Monthly averaged NO2
concentrations.

Fig.2 qqplot of microscale (above) and
regional scale (below) model results in
three monitoring sites (from the left:
background, traffic in LEZ, traffic).

Conclusions
The forecast modelling system implemented for the city of Torino has so far proven to be in good agreement with measures
and provides a solid framework to the Elise Project, focused on participatory sensing. Simulation of winter months, usually
characterized by higher NO2 concentrations and few exceedances of the hour limit value, will supply a more complete set of
data for quality assessment in order to evaluate its suitability as informative tool and decision support system.
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