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Deep understanding of the complexity of the

spatiotemporal distribution of pollutant concentrations

Hotspots identification
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Conceptual Design of the tool: Hybrid Modelling System
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Conceptual Design of the tool: Hybrid Modelling System

PMSS
PMSS: Parallel Micro Swift Spray

Terrain-following 3D diagnostic mass-consistent model +

3D Lagrangian Particle Dispersion Model

Features:

* Microscale: buildings taken into account

* Suitable for complex meteorological conditions
* Large domains splitted in tiles

*  Parallelized

23rd International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes

FARM: Flexible Air quality Regional Model
Multigrid ~ Eulerian grid model for dispersion,
transformation and deposition of inert and reactive

pollutants (photochemistry and aerosols)

Features:

* Continental2>national2>regional2>urban scales

10/01/1899 h 00:00:0.00

* Observational data assimilation !._—- S~
f

* On-line Reactive Source Apportionme

* Fully parallelized

15-19 September 2025,
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First HMS design

Coupling procedure based on additivity

TOTAL = + PMSS

- Primary and secondary pollutants
emitted by all other sources

- Simulated all the pollutants emitted by all the sources
except traffic sources simulated with PMSS

PMSS - Traffic concentration
- Primary pollutants
emitted by traffic sources

- Simulated only primary pollutants emitted by traffic
sources

—> Polynomial relationship to compute NO, from NOx

784000 786000 788000 790000 792000 794000

Traffic, street Ievel (PMSS)
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First HMS design - Application
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First HMS design

NO, annual average
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First HMS design - Application
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Advanced HMS design

Use of the Online Reactive Source Apportionment (ORSA) inside

- Primary and secondary pollutants e Dl-?:;f;téc
emitted by all other sources
- Secondary pollutants

- Simulated all the pollutants emitted by all the sources, - o\ . .

of the traffic sources
tracking primary and secondary pollution of traffic
sources

Other sources

PMSS — Traffic concentration
- Primary pollutants

emitted by traffic sources

- Simulated only primary pollutants emitted by traffic
sources Coupling procedure based on additivity

—> Polynomial relationship to compute NO, from NOx TOTAL —_ + PMSS
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Test case on Milan

Main target:

Comparison between the first and the advanced HMS
configuration

Statistical parameters of interest:
- Period average concentrations

- Hourly and daily concentrations

Simulation specifics:
Domain: 8x8 km?2
Horizontal resolution: 5 meters

Temporal resolution: 1 hour

oo T . '»‘,\'::Z;'.Mlla-no Ln‘g';un;,rl—’f ’
Temporal extension: 1 week R A R ST
o : ] e VAR et e o ‘ L ' 1 i
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omparison between the two HMS configurations
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Comparison between the two HMS configurations

NO, PM10
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Comparison with observed data
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