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Objectives

ÅCƛǊŜǎ όƛƴŘǳǎǘǊƛŀƭΣ ǿŀǎǘŜΣ ŀŎŎƛŘŜƴǘŀƭύ Ҧ ƘƛƎƘ-impact air pollution events

Å!wt![Ωǎ ƳŀƴŘŀǘŜΥ ǇǊƻǾƛŘŜ ǊŀǇƛŘ ǊŜǎǇƻƴǎŜ ŀƴŘ ŀǎǎŜǎǎƳŜƴǘ

ÅChallenge: limited time, data uncertainty, few trained modelers

ÅDevelop an operational, user-friendly tool
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Atmospheric Dispersion Modelling Framework 
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Atmospheric Dispersion Modelling Framework 
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Fire Plume Rise Formulation

ÅBasedon Mills (1987), extendingBriggs

ÅInputs: heat release rate (Qh), radiative fraction, wind, air density

ÅIncludes smoulderingphaseҦ ǇŜǊǎƛǎǘŜƴǘ ƭƻǿ ǇƭǳƳŜ ƴŜŀǊ ǘƘŜ ǎƻǳǊŎŜ
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ÅMinimal text-based interface (TUI)

ÅSSH access for operators, requires 
only essential inputs (location, fire 
size, duration, firefighting time)

Friendly TUI for the simulations execution
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Friendly TUI for the simulations execution

ÅReal-ǘƛƳŜ ƛƴǇǳǘ ǾŀƭƛŘŀǘƛƻƴ Ҧ 
automatic launch of modelling 
chain

ÅTypical duration of the simulation 
~15min
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Case studies
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Nighttime, landfill fire
Suburbanenvironment
2 km from the coastline
Synopticflow

Daytime, warehousefire
Urban environment
On the coastline
Sea breeze

28/06/2025 02:00 UTC12/06/2025 13:00 UTC



Voltri: 12/06/2025 13:00 UTC

ÅFire at former Costagutashipyard (Voltri, 
Genoa)

ÅMeteorological conditions: typical daytime 
sea-breeze regime, light winds (< 5 m/s)

ÅThe smoke plume was clearly visible over the 
urban area and towards the port

ÅEstimated plume top height(from photo 
analysis): ~100ς120 m above ground level
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Voltri: 12/06/2025 13:00

ÅSimulated meteocondition confirmed the 
meteorological condition (light wind);

ÅClosest weather stations compatible with simulations 
and observations (photo) 
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Voltri: 12/06/2025 13:00 UTC

ÅNo increase from closest stations

ÅCompatible with observations
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Bossarino: 28/06/2025 2:00 UTC

ÅFire at waste management facility 
(Bossarinosite, Vado Ligure)

ÅMeteorological conditions: strong northerly 
synoptic flow, wind speeds up to 15 m/s

ÅEstimated plume top height(from photo 
analysis): ~100ς120 m above ground level

ÅOutputs from modelling: deposition footprint 
stretched southwards over the coastal area 
and offshore
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Bossarino: 28/06/2025 2:00

ÅSynoptic flow above 
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Bossarino: 28/06/2025 2:00 UTC
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Case studies: models comparison
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ÅWeak winds under a sea-breeze regime
ÅTurbulent diffusion (both vertical and horizontal) 

contributes significantly
ÅResult: wider, more dispersed plume

ÅStronger synoptic northerly flow(> local sea breeze)
ÅTransport (mean wind) dominates over turbulent 

diffusion
ÅResult: elongated, narrow plume



Vezzano: 14/10/2025 3:30 UTC
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ÅFire at waste management 
facility (Recospa, Vezzano
Ligure)
ÅVery complex local 

circulation



Vezzano: 14/10/2025 3:30 UTC
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Vezzano: 14/10/2025 3:30 UTC
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Genova Sestri Ponente: 29/12/2025 13:50 UTC

ÅFire at an electrical engineering company

ÅUrban environment

ÅVery low wind with varying direction
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Genova Sestri Ponente: 29/12/2025 13:50 UTC
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Genova Sestri Ponente: 29/12/2025 13:50 UTC
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Genova Sestri Ponente: 29/12/2025 13:50 UTC
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Genova Sestri Ponente: 29/12/2025 13:50 UTC
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Genova Borzoli: 19/03/2026 19:30 UTC

ÅLandfill fire

ÅMoist woody material

ÅIncomplete combustion

ÅSlight temperature inversion
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Genova Borzoli: 19/03/2026 19:30 UTC
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Genova Borzoli: 19/03/2026 19:30 UTC



Conclusion

ÅOperational system enables rapid identification of exposed areas

ÅUsable by non-specialist operators

ÅLimitations: high input uncertainty, need for continuous validation

ÅEffective tool for emergency response and civil protection

ÅNext steps:
ÅAutomated fuel module

ÅPhotogrammetric validation

ÅExtension to multiple case studies
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