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The model development on prediction and surveillance system
from landfill fire emergency crisis
Phannikan Wungkum
Pinyapatch Chullasuk
Chutima kaewchuai
Abstract

This study on developing a forecasting and risk assessment system for landfill fires, enhancing
surveillance, and reducing public health risks, aims to: 1. Develop a system for forecasting and assessing
the risk of landfill fires, preventing and reducing health risks, and developing guidelines for preventing
health impacts from landfill fires; 2. Identify risk factors linked to landfill fires and determine measures
or guidelines to reduce public health impacts; and 3. Develop a model and mechanism for improving
the forecasting and risk assessment system for landfill fires, thereby reducing public health risks. The
study was conducted using an action research methodology as follows: Phase 1: Identifying the
scenario of landfill fires; Phase 2: Developing a landfill fire forecasting system; Phase 3: Piloting the
system's application for risk forecasting; and Phase 4: Evaluating the system's effectiveness, gathering
feedback, and providing input. Data was collected using surveys between September 2023 and
September 2025. Statistical analyses included descriptive statistics (frequency distribution, percentages,

means), content analysis, thematic analysis, and action research.
The study results showed that: Phase 1: Risk factors for landfill fires were: 1. Physical factors
and landfill management; and 2. Factors related to landfill regulation and control. Phase 2:
Development of a landfill fire prediction system. This involved analyzing and synthesizing the data
from Phase 1 to identify problems and obstacles, and developing detailed criteria for evaluating fire
risk indicators. A model for assessing fire risk was developed using MS Excel, and a web application
was designed. Phase 3: Testing the system to predict landfill fire risk in two parts: Part 1 involved
distributing a survey on landfill fire risk to local administrative organizations, with responses received.
A total of 252 people were involved, comprising 219 individuals from local administrative organizations
(86.91%), 9 from the Provincial Public Health Office (3.57%), 9 from hospitals of all levels (3.57%), 5
from district public health offices (1.98%), 4 from waste disposal sites (1.59%), 3 from health centers
(1.19%), and 3 from others such as the Provincial Natural Resources and Environment Office and the
Provincial Disaster Prevention and Mitigation Office (1.19%). Analysis of opinions and suggestions
regarding the development of a risk assessment tool for landfill fire emergencies revealed five main
themes: 1) questions in the risk assessment tool, 2) interpretation of results after assessment, 3) tools
or systems used, 4) training and capacity building for staff, and 5) coordination and management after
using the risk assessment tool. Part 2 involved focus group discussions in four provinces (Pathum Thani,

Nakhon Pathom, Phra Nakhon Si Ayutthaya). (In Thailand and Prachuap Khiri Khan), the main causes of



landfill fires stem from both environmental factors conducive to combustion, such as dryness and
highly flammable waste, and human behavior, such as intentionally burning waste or unintentionally
disposing of flammable materials. Many landfills lack access control systems, fences, sanitary burial
practices, and continuous management. Therefore, when a landfill fire occurs, it impacts the health of
people in nearby areas, causing respiratory irritation, eye and nose burning, coughing, dizziness, and
anxiety, especially for vulnerable groups such as children, the elderly, and those with chronic illnesses.
In some areas, there are also environmental impacts, such as stunted tree growth. Furthermore, it has
a negative impact on the local economy. This information is consistent with data from a literature
review, which found that pollution from burning waste contains volatile organic compounds, soot, and
heavy metals that can affect health in both the short and long term. It was also found that areas that
have experienced landfill fires tend to have a high tendency for recurrence if waste management is
not systematic and there is no follow-up or repair of damage after the incident. In addition, the survey
results are consistent with the concept of waste management and health in emergency situations,
especially regarding fires caused by the accumulation of methane gas and chemical reactions in waste
piles, which occur naturally, as well as illegal burning of waste. The project involved external
stakeholders and Phase 4 focused on feedback and consultation regarding the research and risk
assessment system for landfill fires. The research findings and project results were presented, including:
1 . Basic knowledge about landfill fires, health risk assessment, and environmental pollution
management in emergency situations such as landfill fires; 2. Development of a landfill fire risk
assessment and forecasting system to enhance surveillance and reduce public health risks; and 3.
Practical training on using the landfill fire risk assessment and forecasting system to enhance
surveillance and reduce public health risks.

In conclusion, this study highlights the need to develop a system for predicting and assessing
the risk of landfill fires, enhancing surveillance to reduce public health risks. Data on risk factors for
landfill fires should be used in analyzing and evaluating the risk of such fires. This is to ensure
preparedness before an incident occurs and to establish effective guidelines for managing and
reducing public health risks.Furthermore, raising community awareness about the dangers of landfill

fires is crucial to mitigating long-term health and environmental risks.

Keywords
A system for forecasting, assessing risk, monitoring, and identifying risk factors associated with

landfill fires.
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