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Abstract

Landfill fires are a recurring environmental disaster that threatens public health,
safety, and surrounding infrastructure due to the flammable nature of the materials
and the decomposition processes that generate flammable gases such as methane.
Traditional methods often fail to control these fires because of the complex nature
of the waste and the difficulty of accessing deep ignition points within the piles. This
research aims to propose a practical and integrated approach to fire suppression in
landfills, based on combining modern suppression technologies, early detection

systems, and rapid intervention based on risk analysis.

The research was based on an analysis of real-world cases of fires in Arab landfills,
a review of international best practices, and the application of emergency
management principles. It concluded that an effective approach requires the
integration of thermal monitoring (using drones or satellites), the use of specialized
fire suppression foam, the excavation of containment trenches, and the pumping of
chilled water beneath the pile surface. It also demonstrated that prevention and
rehabilitation are the true keys to reducing the recurrence of these fires, rather than

relying solely on emergency response.
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