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Abstract: Human activities such as urbanization, agricultural expansion, and climate change

accelerate habitat fragmentation, which restricts the spatial movement of wide-ranging species such

as wild boars (Sus scrofa) and weakens population connectivity, ultimately threatening ecosystem

stability. Wild boars, in particular, possess high environmental adaptability and reproductive capacity,

making them more likely to expand into human-influenced areas such as farmlands and urban fringes.

This movement may increase the risk of spreading zoonotic diseases such as African Swine Fever

(ASF). This study developed a density-based simulation model that integrates the ecological and

behavioral traits of wild boars with their spatial use patterns, aiming to analyze the spatial interactions

between population dynamics and resource utilization. The simulation results revealed that over time,

wild boars formed clusters in areas with concentrated food resources, leading to rapid depletion of

resources and localized population density peaks. Individuals exhibited selective spatial use based on

food availability and tended to avoid areas where resources had been exhausted. Notably, areas of

high population density may function as hotspots for pathogen maintenance and transmission.

Accordingly, the findings of this study suggest the potential utility of the model as a basis for

identifying ASF risk zones and prioritizing ecological restoration areas.

Keywords : Wild boar (Sus scrofa), Individual-Based Model (IBM), Population density, African swine

Fever (ASF), Ecological modelling
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Table 1. Life-Cycle Stages of Wild Boar with Corresponding Age and Mean Body Mass

Life-cycle stage Age (month) Mean mass (kg) Citation
Juvenile stage 0 0.5 .
Focardi et al. (2008)
Sub-adult stage 6 8.8
Male 50-130
Adult stage 12 Tack et al. (2018)
Female 45-90

Table 2. Feeding Parameters and Energy Intake Components for Wild Boar

Uptake rate (g/min) Biting rate (bites/min)

Uptake per bite (g/bite) Citation

17.4 13.0

1.3 Elston & Hewitt (2010)

Table 3. Metabolic Rate Coefficients Used in Basal Energy Consumption Equation

a b

Citation

70 0.667

Kleiber et al. (1975), White et al. (2002)
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Table 5. Life-Cycle Stages of Wild Boar with Corresponding Age and Home Range
Life-cycle stage Age (month) Home range (km?) Citation
Sub-adult stage 6 0.43~1.37 Keuling et al., 2008
Male 4~6 Choi et al., 2006
Adult stage 12 -
Female 0.015~0.091 Keuling et al., 2008
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Figure 2. Spatial distribution of initial population density and resistance surface
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Table 7. Characteristics of the Selected Wild Boar
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Figure 7. Result of simulation
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