Canine Rabies Spread Dynamics under Different Control Interventions
and Promotion of Responsible Pet Ownership Using Agent-based
Modelling

Zython Paul T. Lachical!, Abel Leandro B. Paras!, Ritchie Mae T. Gamot!, Pedro A. Alviola IV?, May Anne E. Mata'*

DARETO

I Department of Mathematics, Physics, and Computer Science and 2 School of Management, University of the Philippines Mindanao,
Mintal, Tugbok District, Davao City, Philippines, 8000; *memata@up.edu.ph

BACKGROUND -
d 59,000 estimated annual human rabies deaths in Africa and Asia are primarily 30
due to dog bites. 2 5
1 The Anti-Rabies Act of 2007 (R.A. 9482) mandates the LGU to ensure that all 5 -
dogs are properly vaccinated and registered. o
1 Additional government efforts such as dog impounding, dog castration, and 515
information and education campaigns are being conducted in Davao City, E 10
Philippines since 2011. .
J Fluctuating incidence of animal rabies cases around Davao City (Fig. 1)
challenges the 2022 rabies-free goal of the Philippines. .
J Objective: Simulate the spatiotemporal pattern of the number of rabies I
cases for various intervention scenarios and to explore the effect of Fig. 1. Annual reported rabies cases in Davao City, Philippines from 2006 to
. . 2007. The Zero-by-30 goal is the international goal to eliminate dog-mediated
seasonality on the number of rabies cases. e A—
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Model Simulations and Performance Analysis

Fig. 2. (A) Hypothetical 500x500 square lattice unconstrained model environment with

reflective boundaries and Simulation runs at (B) t=0, (C) t~1, and (D) ¢ ~ 2. 120 ] 120 -
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. ’ Fig. 7. Plot of a 30 year (10950 time steps) simulation of scenarios where castration was present. * Significantly different from

no intervention scenario at & = 0.05. Castration parameters: Birth rate = 1 dog/day, Death rate = 2 dogs/day. Impounding

F]g 3. The movement of a stray d(]g Fig_ 4. Flowchart of the infection of rabid dogs, Parameters: Birth rate = 2 dogs/day, Death rate = 3 dogs/day. Vaccination parameters: 2 vaccinations/year, ON switch for reg.
vaccination. Initialization: Dogs = 100, Rabid dogs = 20, Ave. Birth rate = 2 dogs/day, Ave. Death rate =2 dogs/day.

TAKEAWAYS dIf all dogs in the system were owned and 65% of which are non free-
J Castration statistically lowered the number of rabid dogs in the model. roaming, then the number of rabid dogs would still decay.
No profound effects were observed on scenarios where vaccination & W Impounding with adoption of impounded dogs can be a promising
impounding were present. approach in eliminating rabies infection
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