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Increasing realism in modelling pathogen 
transmission in poultry production and distribution 

networks: a novel agent-based modelling framework
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Hub goals 

- Characterise networks through which chickens are produced and distributed (PDNs) 

- Identify points of high disease risk 

- Understand transmission and evolution of pathogens 

- Improve sustainability and safety of poultry systems

onehealthpoultry.org
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Mapping PDNs
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Avian influenza in PDNs

Pr
op

. s
til

l s
us

ce
pt

ib
le

Time spent at market (hours)

Pr
op

. s
er

op
os

iti
ve

Farms Live bird market

Das Gupta et al, Transbound Emerg Dis, 2020

Live bird market

Need for a comprehensive modelling framework

PDN elements are interdependent
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Generating synthetic PDNs - an ABM approach 
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Synthetic farm population
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Middlemen activity
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Vendor activity

Consumers, restaurants, hotels, 
supermarkets, slaughterhouses
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Mobility network



Inter-market mobility
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-Dense


-Hierarchical

-Sparse

How does vendor mobility affects 
mixing of chickens?

(50 farming areas, 20 markets)

Experiments with tunable network model
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Epidemic spread
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Between farm transmission

Offspring distribution Attack rate
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Multi-strain dynamics 

Seed each region with own strain
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- Novel, data-driven framework to simulate epidemic dynamics in PDNs


- Interdisciplinarity: integrates knowledge from other studies


- Easy to extract quantities of interest


- Relevant for a range of epidemiological and ecological questions 

Conclusions

- Behavioural mechanisms (compliance with biosecurity)


- Public health interventions (market closure, ring culling, …)

In the making…

Take home messages:
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Research Questions

- Impact of PDN configuration on pathogen persistence, emergence, …


- Linking simulations to phylodynamics studies



- Sunetra Gupta


- José Lourenço


- Guillaume Fournié


- One Health Poultry Hub 

Contacts

francesco-pinotti.netlify.appWebsite:

Mail: francesco.pinotti@zoo.ox.ac.uk

francescopinotti92@fpinotti92

Collaborators
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