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Objectives

Agenzia regionale per la p ell’ambiente ligure
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Atmospheric Dispersion Modelling Framework

Legenda

Modelli Lagrangiano stocastico a particelle
Modello Euleriano di Trasporto fotochimico

Machine learning per correzione output

Condizioni iniziali e al contorno

Emissioni
Dati sperimentali
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< ARPAL

Agenzia regionale per |a protezione dell’ambiente ligure
Bisignano A., Righi C. (UO Stato Qualita Aria)

landex
v2.6.0

orogex
v2.2.2

Emissioni Incendi
PD modellistica

tim2par
vl.3.1

Techne E2PORT
Techne E2ROAD

Emissioni Hot Spot
(porto, Cso Europa)

Dominio LDO01
Nord Italia 5 km

Inventario Europeo
CAMS-REG v8.0

SWIFT surfPRO SPRAY Output
v2.0.3 1 vs.1.2 v3.5.0 Campi di concentrazione
OASIS3-MCT | XIOS CHIMERE | | Output non corretto
V4.0 I/O library v2023r3 Campi di concentrazione
CAMS-Europe/Glob
GOCART-LMDZ

Dominio LD02
Liguria 1 km

Inventario Regionale
Techne E2GOV 2021

Dati traffico Comune
Dati navi AdSP

Output corretto
spazializzato su mappa

Output corretto nei punti
della stazioni di misura

Random Forest

Python Scikit-learn

Dati misurati
RMQA



MODELLISTICA ATMOSFERICA

PARIANET

Atmospheric Dispersion Modelling Framework A7) sue2comany

Landex

Fire input data WRF

Emission ﬁ
preparation —— Landuse, Orography

¥ ——  Wind field, Temperature Meteorological

pemtim. pemspe «—— ¥

_ reconstruction
1 —_— Turbolence
pempar +———— \

SPRAY Dispersion simulation




MODELLISTICA ATMOSFERICA

FARIANET

Fire Plume Rise Formulation A(@%) SU€2company

A Basedon Mills (1987) extendingBriggs
A Inputs: heat release rate)), radiative fraction, wind, air density
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Friendly TUI for the simulations execution

¥ Authenticating with public key "cresta@amodarial.arpal.org”

X server and network tools)

» SSH session to
* Direct SSH
* SSH compression :
* SSH-browser <=
» Xi1-forwarding : + (remote display is forwarded through SSH)

» For more info, ctrl+click on help or visit our website.

Last login: Tue Jun 3 12:49:48 2025 from
.. . 1/10 Setting fire paramters
A M|n|ma| text_based |nterface (TU') Egt;r the longitude (degrees E) (e.g.: 8.5)
Enier the latitude (degrees N) (e.g.: 44.2)

A SSH acceSS for Operators; reqUIreS E:“:ei the fire beginning datetime in %d/%m/%Y %H:%M format:

only essential inputs (location, fire E”“"-.”i”i date and tine e

. . . . . . nter the ire egunnun atetume 1n % sm/% SH: % ormat:
size, duration, firefighting time) 12/04/20025 d:e andgm

Enter the fire beginning datetime in %d/%m/%Y %H:%M format:
12/04/2025 05:05
How many minutes after fire beginning did VVFF intervene? (if not available, please set it to 30):
23
Enter the fire duration in hours (if not available, please set to 1):
1
Enter the fire diameter in meters (if not available, please set to 15):
15
Enter the fire height in meters (if not available, please set to 3) :
3
Fire parameters done




Friendly TUI for the simulations execution

Fire parameters done
Simulation started: DON'T PRESS ANY KEY
sbatch -o “/home/fire-test/mylogs/spray_%x_%j.log" /home/fire-test/myscripts/pdrunAI3Dfire.sbatch
Submitted batch job 5929
2/10 Building orography ...
Orography done
3/10 Building landuse ...
Landuse done
4/10 Building WRF meteo input ...
. may take few minutes ...

WRF extraction done
5/10 Running swift (3D mass-consistent wind field model for downscaling)...

Ve A e z ... may take few minutes

AReall A YS Ay Lzl O EEEEs

6/10 Running surfpro (calculation of parameters for turbulence and dry deposition)

automatic launch of modelling surfpro done

K 7/10 Preparing fire emission input ...
(3f]EiIr1 Fire emission done
8/10 Executing spray simulation ...
. may take few minutes ...

A Typical duration of the simulation |EiEimeata

~15m|n Plots done ..
10/10 Sending plot by email ..
Enter the email: andrea.bisignano@gmail.com
Email inviata con s 550!
Email sent
End of simulation
Bye bye




Case studles
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Voltri: 12/06/2025 13:00 UTC

A Fire at formerCostagutashipyard {/oltri,
Genoa)

A Meteorological conditions: typicaaytime
seabreeze regimelight winds (< 5 m/s)

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

A Estimated plume top heigh¢from photo
analysis): ~10€120 m above ground level




Wind speed [m/s]
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Voltri: 12/06/2025 13:00 UTC

A No increase from closest stations
A Compatible with observations

Deposition probability
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Bossarino: 28/06/2025 2:00 UTC

A Fire atwaste management facility
(Bossarincsite, Vado Ligure)

A Meteorological conditionsstrong northerly
synoptic flow, wind speeds up to 15 m/s

A Estimated plume top heigh¢(from photo
analysis): ~10€120 m above ground level

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

Deposition probability
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contributes significantly
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A Result:elongated, narrow plume
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30 UTC

14/10/2025 3:

Vezzano

WIND MAP - 10m - 2025-10-14T03 UTC

wind speed [m/s]
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Vezzano: 14/10/2025 3:30 UTC

07/10/2025 00:00 - 14/10/2025 23:59 (Oraria)
40

35
30

25

. ﬂ

0

Marted: 14 Ott, 07:00

e Sarzana SP - Pertini PMIO [pg/m?]: 35,40

£
(]

I | | [ | I | | I | I

[ | [

07/10/2025 07/10/2025 08/10/2025 08/10/2025 09/10/2025 09/10/2025 10/10/2025 10/10/2025 1/10/2025 1/10/2025 12/10/2025 12/10/2025 13/10/2025 14/10/2025 14/10/2025

00:00 13:00 02:00 15:00 04:00 17:00 06:00 19:.00 08:00 21:00 10:00 23:00

w== Sarzana SP - Pertini PMIO [pg/m?]

12:00 0100 14:00

18



Vezzano: 14/10/2025 3:30 UTC
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Il risultato della simulazione modellistica WRF-SPRAY consiste in una mappa qualitativa della deposizione al suolo, ~é =

calcolata come frazione dell unita idealizzata di massa emessa (non € noto il rateo emissivo effettivo) ed espressa come probabilita di deposizione;
si tratta della zona in cui & piu probabile la ricaduta delle particelle di fuliggine prodotte dall incendio.

?t» San Terenzo
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AFire at an electrical engmeenm:g»mpany
AUrban environment ik
AVery low wind with varying direction = . ./




Genova Sestri Ponente: 29/12/2025 13:50 UTC
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Il risultato della simulazione modellistica WRF-SPRAY consiste in una mappa qualitativa della deposizione al suolo,
calcolata come frazione dell unita idealizzata di massa emessa (non & noto il rateo emissivo effettivo) ed espressa come probabilita di deposizione;
si tratta della zona in cui & piu probabile la ricaduta delle particelle di fuliggine prodotte dall incendio.



Genova Sestri Ponente: 29/12/2025 13:50 UTC

28/12/2025 00:00 - 29/12/2025 23:59 [Orana]
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Genova Sestri Ponente: 29/12/2025 13:50 UTC

WIND MAP - 10m - 2025-12-29T14 UTC
at 8.8368546 , 44.4\273952*\
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Genova Sestri Ponente: 29/12/2025 13:50 UTC
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Genova Borzoli; 19/

ALandfillfire

AMoist woody material
Alncomplete combustion
AdQight temperature inversion




Genova Borzoli: 19/03/2026 19:30 UTC

Attenuated volume backscatter coefficient on 2026-03-20 05:00 UTC
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Genova Borzoli: 19/03/2026 19:30 UTC
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Conclusion

A Operational system enableapid identification of exposed areas

A Usable by nosspecialist operators

A Limitations: high input uncertainty, need for continuous validation
A Effective tool for emergency response and civil protection

A Next steps:
A Automated fuel module
A Photogrammetric validation
A Extension to multiple case studies



