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Introduction & Motivation

- Companies: 263(d)/886(r)

- Tons: ~64235 (⅔ EU prod - ISPRA)

- Euro/Kg: ~1.75 (average)

~112M€ (2013, Italy) 

MARKET

Mussels farming is an 
outstanding business 
cornerstone in the most 
part of  Italian coastal 
regions.



Life cycle



Potential Hazards

Mytilus Galloprovincialis

Microbiological

Escherichia coli

Salmonella

Chemical

Mercury

Lead

Ecotoxicological

Complesso DSP

Yessotossine

Azaspiracides

ASP

PSP

Radioactive nuclides



Introduction & MotivationIntroduction & Motivation

Faecal contamination may arise from 

a variety of  sources:

• Sewage discharges (continuous or 

discontinuous)

• farm animals

• wildlife  shipping

With potential deep impact of  food 

safety and human health

Make predictions about the pollutant concentration in mussel farms areas could be of  great interest



Creating an integrated model to assess contamination trend  in proximity of  mussel 

farms areas in order  to:

● Intercept potential risk situation

● Early detect the critical control point 

to be monitored

● Limit human diseases

● Limit health alerts

● Limit recall of  foodstuffs from the 

market

Aim of  the project



2024-26

The time evolution of  the idea

2021

MytilAI - Modelling 

mytilus farming with 

Artificial Intelligence 

technologies

Future development

2012

Preliminary 

studies

2016

MytiluSE -

Modelling mytilus 

farming System with 

Enhanced web 

technologies.

http://meteo.uniparthenope.it

Center for Monitoring and 

Modeling Marine and 

Atmospheric applications 

2023-28

MytilEX - Extended 

Modellig mytilus 

farming System with 

High Performance 

Computing and 

Artificial Intelligence

2021-24

MytilX - 

Modelling mytilus 

farming at scale



● How the weather forecast are produced today?

○ Observations (weather stations, …)

○ Remote sensing (satellites, …)

○ Statistics

○ Time series analysis

○ Numerical models
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Center for Marine/atmosphere 

Monitoring, Modelling, and 

Applications

Mission: “deliver operational forecasts, predictions, and 

simulations for science, engineering, and management in 

the field of weather, ocean-dynamics, air-quality, and 

pollutant transport and diffusion at the sea.”



1. Weather forecasts (168h, 1Km)

2. Wind drive sea waves (168h, 300m)

3. Sea currents (168h, 160m)

4. Inerts tracing (168h, 160m) with 

diffusion and transport of 

pollutants

1 2

4

2

3

Routinary forecast



Graph of  all Contamination sources



Validation phase 1: models

20K particles spilled out by a single coastal 
source located in the Bay of Pozzuoli 
(Campania, Italy), simulating the movements of 
a drifter buoy.

Four hours of simulation time.

Buoy’s location:

● Release: 
40.808380 N, 14.152580 E
08:48 UTC

● Rescue: 
40.807620 N, 14.158720 E
11:18 UTC

Wacomm++ lagrangian particles (red) and drifter buoy (blue) movement (West to East) under the sea state 

characterized by ROMS surface currents coming from SW (oriented vectors).

09:00 UTC 10:00 UTC

11:00 UTC 12:00 UTC

D. Di Luccio et al., “Modeling passive tracers in the marine environment with high performance heterogeneous and hierarchical computing”, Journal of Coastal and 
Offshore Science and Engineering (COSE), 2022 - Year I – Volume 2 (2022) – ISSN 2785-7972. https://doi.org/10.53256/COSE_220202



Validation phase 2: calibration 



Reg. UE 2019/627

bivalve production area requirements

MPN of  E. coli/100g

Salmonella absent in 25g ù

A Class

B Class

C Class

Up to Up to

Up to Up to

Up to



Validation phase 2: calibration and standardization 



Validation phase 2: calibration 

GOPR3238.MP4
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Validation phase 3: mussel sampling on a fixed mussel braid 
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Data Campione Data ultima pioggia Data ultima 

mareggiata

Cielo/Mare Vento/direz Corrente Temperatura aria

15/11/2017 1L 14/11/17 14/11/17 sereno/ legg. mosso brezza - SE SE 18,7

21/11/2017 2L 14/11/17 14/11/17 sereno/ legg. mosso brezza - SE SE 20,7

28/11/2017 3L 26/11/17 26/11/17 sereno/piatto assente - SE SE 14

05/12/2017 4L 03/12/17 03/12/17 sereno/piatto brezza - NE NE 11

03/01/2018 5L 02/01/18 02/01/18 sereno/piatto brezza - NW NW 12

15/01/2018 6L 15/01/18 15/01/18 coperto/pioggia/leg. mosso brezza - EST EST 11

22/01/2018 7L 21/01/18 18/01/18 sereno/ legg. mosso brezza - NE NE 9

01/02/2018 8L 01/02/18 01/02/18 coperto/pioggia/mosso brezza - TESO - S S 12

12/02/2018 9L 08/02/2018 08/02/2018 coperto/piatto brezza - SE SE 9

21/02/2018 10L 21/02/2018 08/02/2018 coperto/pioggia/leg. mosso brezza - NE NE 6

29/05/2018 11L 23/05/2018 22/05/2018 sereno/piatto assente - E NE 25

04/06/2018 12L 23/05/2018 22/05/2018 coperto/leg. Mosso brezza - SE SW 25

13/06/2018 13L 09/06/2018 09/06/2018 sereno/piatto assente - WSW WSW 26

19/06/2018 14L 18/06/2018 15/06/2018 sereno/piatto brezza - NE NE 26

10/07/2018 15L >7gg >7gg sereno/ leg. Mosso brezza - NE

31/07/2018 16L 27/07/2018 >7gg sereno/piatto brezza - NE NW 30

12/11/2018 17L 06/11/2018 05/11/2018 sereno/legg. Mosso brezza - NE SO 15

Validation phase 3: 1 year of mussel sampling in different wheather conditions 
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Data Campione Data ultima pioggia Data ultima 

mareggiata

Cielo/Mare Vento/direz Corrente Temperatura aria

15/11/2017 1M 14/11/17 14/11/17 sereno/ legg. mosso brezza - SE SE 21,5

21/11/2017 2M 14/11/17 14/11/17 sereno/ legg. mosso brezza - SE SE 21,2

28/11/2017 3M 26/11/17 26/11/17 sereno/piatto assente - SE SE 13

05/12/2017 4M 03/12/17 03/12/17 sereno/piatto brezza - NE NE 11

03/01/2018 5M 02/01/18 02/01/18 sereno/piatto brezza - NW NW 10

15/01/2018 6M 15/01/18 15/01/18 coperto/pioggia/leg. mosso brezza - EST EST 10

22/01/2018 7M 21/01/18 18/01/18 sereno/ legg. mosso brezza - NE NE 9

01/02/2018 8M 01/02/18 01/02/18 coperto/pioggia/mosso brezza - TESO - S S 12

12/02/2018 9M 08/02/2018 08/02/2018 coperto/piatto brezza - SE SE 9

21/02/2018 10M 21/02/2018 08/02/2018 coperto/pioggia/leg. mosso brezza - NE NE 6

29/05/2018 11M 23/05/2018 22/05/2018 sereno/piatto brezza - E NE 25

04/06/2018 12M 23/05/2018 22/05/2018 coperto/leg. mosso brezza - SE SW 25

13/06/2018 13M 09/06/2018 09/06/2018 sereno/piatto brezza - WSW WSW 24

19/06/2018 14M 18/06/2018 15/06/2018 sereno/piatto brezza - NE NE 24

10/07/2018 15M >7gg >7gg sereno/leg. Mosso brezza - NE NE 28

31/07/2018 16M 27/07/2018 >7gg sereno/piatto brezza - NE NW 28

12/11/2018 17M 06/11/2018 05/11/2018 Sereno/legg. Mosso brezza - NE SO 13

13/11/2018 18M 06/11/2018 05/11/2018 Sereno/legg. Mosso brezza - NE SO 13

28/11/2018 19M >7gg >7gg sereno/leg. Mosso brezza - NE NE 12

12/12/2018 20M >7gg >7gg sereno/leg. Mosso brezza - NE NE 12

Validation phase 3: 1 year of mussel sampling in different wheather conditions





Mussel sampling along water column



Mussel sampling along water column



Evaluation of  E.coli contamination at official laboratory



Phase 4: matching laboratory results to model results in order to calibrate the contamination scale 
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DATA CAMPIONE

E. COLI

 COZZE (MPN/ 100 G)

E. COLI 

ACQUA (MPN) CAMPIONE

E. COLI

 COZZE (MPN/ 100 G)

E. COLI 

ACQUA (MPN)

15/11/2017 1M 18 0 1L 0 0

21/11/2017 2M 0 0 2L 0 0

28/11/2017 3M 0 0 3L 45 0

05/12/2017 4M 490 53 4L 330 0

03/01/2018 5M 20 0 5L 0 10

15/01/2018 6M 170 0 6L 78 0

22/01/2018 7M 20 0 7L 40 0

01/02/2018 8M 45 0 8L 20 0

12/02/2018 9M 40 0 9L 20 0

21/02/2018 10M 3500 207 10L 5400 164

29/05/2018 11M 18 0 11L 45 0

04/06/2018 12M 18 20 12L 18 31

13/06/2018 13M 20 20 13L 20 31

19/06/2018 14M 68 0 14L 170 20

10/07/2018 15M 330 ASL // 15L 130 //

31/07/2018 16M 160 0 16L 45 0

12/11/2018 17M 18 0 17L 20 0

13/11/2018 18M 2200 ASL // // // //

28/11/2018 19M <18 ASL // // // //

12/12/2018 20M 780 ASL // // // //

Phase 4: Comparison of  exceedances of  allowed levels of  E. coli with the model data
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Phase 4: matching the sampling non compliance with model forecast: sampling NC overlap model NC 
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http://meteo.uniparthenope.it/mytilex

MytilEX project: development of an app



MytilEX: development of an app

Choice of  

production 

area



MytilEX: development of an app



MytilEX: development of an app

1. Weather forecasts (168h, 

1Km)

2. Wind drive sea waves 

(168h, 300m)

3. Sea currents (168h, 160m)

4. Inerts tracing (168h, 

160m) with diffusion 

and transport of 

pollutants



MytilEX: development of an app

1. Inerts tracing (168h, 160m)

with diffusion and transport of

pollutants

1. Particle concentration



MytilEX: development of an app



Weather Forecasts Sea Currents Forecasts Transport and Diffusion Forecasts

Mussel Contamination Prediction

A.I. - D.N.N.
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AIQUAM: Artificial Intelligence-based water QUAlity Model

AIQUAM implements an AI model for seawater quality predictions.

The model performs time series classification leveraging various and different 

algorithms and then performs a weighted majority report for predicting the best 

result.

It consists of training a dataset classifier to map possible inputs to a probability

distribution over the class variable values (labels).





Grazie per 
l’attenzione!
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