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Objectives

• Fires (industrial, waste, accidental) → high-impact air pollution events

• ARPAL’s mandate: provide rapid response and assessment

• Challenge: limited time, data uncertainty, few trained modelers

• Develop 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

• Based on Mills (1987), extending Briggs

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

• Includes smouldering phase → persistent low plume near the source
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• Minimal text-based interface (TUI)

• SSH 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

• Real-time input validation → 
automatic launch of modelling 
chain

• Typical duration of the simulation 
~15min
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Case studies
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Nighttime, landfill fire
Suburban environment
2 km from the coastline
Synoptic flow

Daytime, warehouse fire
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

• Fire at former Costaguta shipyard (Voltri, 
Genoa)

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

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

• Estimated plume top height (from photo 
analysis): ~100–120 m above ground level
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Voltri: 12/06/2025 13:00

• Simulated meteo condition confirmed the 
meteorological condition (light wind);

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

• No increase from closest stations

• Compatible with observations
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Bossarino: 28/06/2025 2:00 UTC

• Fire at waste management facility 
(Bossarino site, Vado Ligure)

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

• Estimated plume top height (from photo 
analysis): ~100–120 m above ground level

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

• Synoptic flow above 

14



Bossarino: 28/06/2025 2:00 UTC
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Case studies: models comparison
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• Weak winds under a sea-breeze regime
• Turbulent diffusion (both vertical and horizontal) 

contributes significantly
• Result: wider, more dispersed plume

• Stronger synoptic northerly flow (> local sea breeze)
• Transport (mean wind) dominates over turbulent 

diffusion
• Result: elongated, narrow plume



Vezzano: 14/10/2025 3:30 UTC
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• Fire at waste management 
facility (Reco spa, Vezzano
Ligure)

• Very 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

• Fire at an electrical engineering company

• Urban environment

• Very 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

• Landfill fire

• Moist woody material

• Incomplete combustion

• Slight 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

• Operational system enables rapid identification of exposed areas

• Usable by non-specialist operators

• Limitations: high input uncertainty, need for continuous validation

• Effective tool for emergency response and civil protection

• Next steps:
• Automated fuel module

• Photogrammetric validation

• Extension to multiple case studies
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