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Dynamic Modelling of ASFV



Modelling of Temporal ASFV Transmission 
Dynamics
• ASFV transmission = non-linear process subject to uncertainty

• involves combination of no. of pigs in different infection states, state 
transition probabilities and duration in different infection states

• cannot be adequately considered using mental arithmetic or linear cause-
effect thinking

• ASFV risk management
• prevention, surveillance for early detection, response
• use models to identify key parameters and their uncertainty (e.g. likely 

prevalence of infection, time since ASFV introduction, target of percent 
vaccinated and/or culled)



Susceptible, Exposed, Infectious, Recovered 
(SEIR) Model

• St+1 = St – β * It * St

• rate of transmission β = 
(contact rate) times (probability of transmission)

• Et+1 = Et + β * It * St - α * Et

• average latent period = 1 / α

• It+1 = It + α * Et - γ * It

• average infectious period = 1 / γ

• Rt+1 = Rt + γ * It
Adapted from Fournie 2011

S RIβ * It
γ
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ASFV infection by exposure to 
introduced animal

Assumptions: Infection with ASFV (Georgia 2007/1) and introduced ASFV- infected animal is 
infectious immediately after introduction

ASF progression

From: Guinat, C., et al. (2016). "Transmission routes of African swine fever virus to domestic pigs: 
current knowledge and future research directions." Veterinary Record 178(11).



Model Transmission Parameters

Parameter Value Interpretation

Daily number of effective 
contacts per unit (beta or 
transmission rate)

0.62
An effective contact is a contact that would result in the transmission of 
infection if it occurs between a susceptible and an infectious unit. This is 
also called beta

Length of latent period 

(days)
4

The average number of days that a unit is infected but not infectious; 

i.e. length of time from infection to onset of infectiousness.

Length of asymptomatic 

infectious period (days)
1.5

The average number of days that a unit is infectious without showing 

clinical signs; i.e. length of time from start of infectiousness to onset 

of clinical signs.

Length of symptomatic 

infectious period (days)
6.5

The average number of days that a unit is infectious while showing 

clinical signs; i.e. length of time from onset of clinical signs to the end 

of infectiousness.



Within-Farm Transmission Parameters for 
ASFV Genotype II

Study type
Transmission 

scenario
Latent period 

(days)
Transmission rate 

(beta)
Infectious period 

(days)
References

Experiment

within pen
5 

(Hu et al 2017: 
6.08) 

1.17 
(Nielsen et al 2017: 

1.05)

8.5
(3-6 or 3-14; 

1-2 days 
asymptomatic)
(Hu et al: 9.15)

Guinat et al 2016 
corrigendum 

between pen
0.61 

(Nielsen et al 2017: 
0.46)

Farms with 
outbreaks

whole farm 
(fattening 

pigs)
5.8-9.7 0.7 – 2.2 4.5 – 8.3 Guinat et al 2017



Epidemix for ASFV Modelling



Mathematical 
Modelling Tool

https://epidemix.app/









Example Case – Second ASF Outbreak in Pig Farm in 
Hong Kong SAR (in 2023)

12 Feb, 2023
• Movement control order 

implemented by AFCD

10 Feb, 2023
• AFCD officers found 

suspicious pig 
carcasses in carcase
collection point 
near the farm

• Samples tested 
positive for ASFV 
on the same day

11 Feb, 2023
• AFCD inspects farm 

and found 31 dead 
pigs out of total of 
107

• Samples from 25 live 
pigs and 7 dead pigs 
all tested positive for 
ASFV

31 Jan, 2023
• Clinical signs 

observed in 
first finisher 
pig
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2 Feb, 2023
• Clinical signs 

observed in 
second 
finisher pig in 
adjacent pen

27 Jan, 2023
• Farm worker 

returned from 
Mainland after 
family visit 
and 
immediately 
started 
working on 
farm

3 Feb, 2023
• Vaccination against 

APP and treatment 
with florfenicol of all 
pigs

13 Feb, 2023
• Outbreak investigation by AFCD 

and CityU
• Culling of pigs on the farm 

conducted by AFCD
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Introduction 
of ASFV?



Modelling of Cumulative Number of ASFV Infectious Pig 
Days over Time in Group of 100 Susceptible Pigs



Conclusions



Conclusions
• temporal transmission dynamics of ASFV

• cannot be adequately captured by mental arithmetic, because of non-linearity and uncertainty
• numerical relationship between

• contact rate and probability of transmission
• latent, asymptomatic infectious and symptomatic infectious periods

• dynamic models allow expression of temporal dynamics and their uncertainty exploration

• prevention, early detection and control strategies
• need to consider temporal transmission dynamics of ASFV when

• aiming to optimise detection
• trying to identify source of outbreak, and inform backward and forward tracing
• explore potential control interventions
• explore impact of changes in ASFV virus in clinical expression, probability of transmission etc

• Epidemix provides accessible tool for examining relevant scenarios without need for 
mathematical training
• working on adding case studies for spatial spread and inclusion of artificial intelligence to optimise 

control responses



Thank You for Your Attention!
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