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MICROSCALE SIMULATION OF ROAD TRAFFIC EMISSIONS FROM VEHICULAR
FLOW AUTOMATIC SURVEYS AND COMPARISON WITH MEASURED
CONCENTRATION DATA
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Abstract: In order to assess the impact of road traffic on local air quality, a microscale simulation of pollutant concentration fields due to vehicular traffic emissions have been performed.
The investigated area is in downtown Reggio Emilia, a city in central Po valley, Italy, and focused on a crossing within the inner ring road, where an air quality monitoring station is present
and where traffic is expected to be the main local source of atmospheric pollutants. A microscale simulation approach is suitable to face dispersion within an urban area, where buildings
may lead to local peaks in pollutant concentration. The simulation has been performed by the micro-scale model suvite Micro-Swift-Spray (Aria Technologies) a Lagrangian particle
dispersion model directly derived from the SPRAY code, able to account for obstacles. Simulated pollutants are NO, and CO, as main tracers of combustion emissions. Results were

compared to local air quality measurements next to the investigated road and within the simulated domain.

MODEL SETUP AND DATA SET

Computation of

pollutant concentration field
Extension: 500 m x 500 m
Horizontal resolution: 2 m

Simulation period
12 days, from 13 to 24 January 2014
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Emitting source

Direct measurements of traffic flows with radar traffic counter (yellow point).
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Meteorological Dataset
From CALMET model simulations by ARPAE: grid on Po valley with a 5 km x 5 km
horizontal spacing.
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Building volumes
3D vectorial cartography (UVL_GPG)
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O radar

O ARPAE station
— |inear emission sources

EMISSION FACTORS

The radar traffic counter recorded the time, the length and the speed of
each passing vehicle, for all lanes of the adjacent road. Emission factors
(EF) were calculated according to the EMEP/EEA guidelines for air
pollutant emission inventory.
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CONCLUSIONS

The simulated NO, hourly concentrations highlighted the role of local traffic emissions in occasional exceedances of air quality limit while simulated CO hourly

concentrations result always well below limits. Simulated and observed concentrations show a large agreement for NO, and a fair agreement for CO.
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