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Abstract : Gene-drive technology has emerged as a promising tool for disease control by influencing the population dynamics
of  disease-carrying  organisms.  Various  gene  drive  mechanisms,  derived  from  global  laboratory  experiments,  aim  to
strategically manage and prevent the spread of targeted diseases. One prominent strategy involves population replacement,
wherein  genetically  modified  mosquitoes  are  introduced  to  replace  the  existing  local  wild  population.  To  enhance  our
understanding and aid in the design of effective release strategies, we employ a comprehensive mathematical model. The
utilized approach employs agent-based modeling, enabling the consideration of individual mosquito attributes and flexibility in
parameter manipulation.  Through the integration of  an agent-based model  and a meta-population spatial  approach,  the
dynamics of gene drive mosquito spreading in a released site are simulated. The model's outcomes offer valuable insights into
future population dynamics, providing guidance for the development of informed release strategies. This research significantly
contributes to the ongoing discourse on the responsible and effective implementation of gene drive technology for disease
vector control.
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