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Synopsis

Underground coal fire means the fire caused by spontaneous combustion of coal seam, including the
coalfield fire and the mine fire here. The book systematically sums up the progress and results on research
and fire-fighting on the underground coal fire in recent nearly 50 years. It elaborates specially on the geo-
logical techniques for coal fire research and investigation, diversified methods for coal fire detection and
monitoring, the data processing method for the extraction of coal fire features, the data integration about
coal fire information and 3D modeling technology for coal fire visualization, and so on. Through introduc-
tion of typical cases in the detection, prevention and treatment of both coalfield fire and mine fire, it puts
forward the technology system for coal fire detection and treatment methods in the prevention and fire-fight-
ing, applicable to the environmental conditions and the management of underground coal fire in China. It
establishes the first technological supporting system in coal fire research and management, in which the 3D
space-time model describing coal fire development, 3D inversion and imaging method, 3D visualization
technology , certainly contributes to the theory research and fire-fighting practices of underground coal fire.

The book has important functions for opening up horizons and enhancing the role of thinking in coal
fire circle. It will be a valuable reference to improve the coal fire understanding, either for researchers,
teachers and students, who are interested in coal fire, and engineers engaging the prevention and treatment
of underground coal fire, also for the public sector, social welfare sector organizations and the people, en-

terprise managers.
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Preface

This monograph, the first about coal fires in China, is the culmination of over 10 years of
collaborative research between Chinese scientists and engineers with researchers and
organizations from abroad. The contents contained herein deals with the detection and
data interpretation and processing necessary to develop a successful fire-fighting plan,
while preventing future fires. As such, the material presented will be useful to anyone
wishing to learn about coal fires in China and the efforts put forth at both local and
national levels by China and her citizens to combat and prevent such fires from occurring.

China is the world's largest coal-producing nation, and about three-fourths of China's total
energy consumption is from coal. The proliferation of coal fires is correlative with
ever-increasing coal-mining activities in response to industrialization. In addition to
destroying a valuable natural resource in China, toxic fumes from coal fires are responsible
for respiratory illnesses and other human diseases such as fluorine, arsenic, and carbon
monoxide poisoning, all of these frequently resulting in death. Toxic gas and particulate
matter from coal fires produce water, air, and soil pollution while destroying floral and
faunal habitats as well as people's homes and businesses. They are aiso responsible for
dangerous subsidence, leaving roads and rail lines inoperable. Consequently, the focus of
this monograph is important because by developing a successful fire-fighting plan and
preventing future fires, China’s valuable energy resource is preserved and the health of
humans, flora, fauna, and the environment in general are all preserved. ‘

The book is divided into six parts. The first presents geologic research about
underground coal fires. Topics include spontaneous combustion, influences on coal fires,
models of coal fires, and the classification of underground fires. The second part is
devoted to detection methodologies for coal fires including geological and geophysical.
Part three presents imaging and data processing methods for studying coal fires
including flammability analysis, remote sensing, magnetic and conduction data, and 3D
thermal imaging. The fourth part considers 3D visualization methods supported by
Geographic Information Systems (GIS) data. Part five, is devoted to the detection and
monitoring of underground coal fires both overseas and in China. Part six, examines
fire-fighting technologies as well as fire prevention.
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