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Application of remote sensing method in coal fire identification in Ningwu Coalfield

GAO Yurong, SUI Gang, ZHANG Xinjun, KONG Jiayuan, ZHANG Hesheng
(School of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Coal fire cause serious influence on environment, economy and safety of surrounding area. It is of great significance to accur-
ately identify the scope of coal fire caused by spontaneous combustion in coal field for monitoring and controlling coal fire. Relevant
scholars identified the scope of coal fire by extracting surface thermal anomaly or surface deformation information respectively, but due to
the single method and means, there are many factors causing the occurrence of coal fire, so the experimental results are not accurate
enough. In order to improve the accuracy of coal fire identification, the coal fire identification method combining satellite thermal infrared
technology and radar technology is applied to the fire area identification of Ningwu Coalfield in Shanxi Province through practical applica-
tion research. Firstly, the ASTER-TES(Temperature-Emissivity Separation) algorithm is used to retrieve land surface Temperature from
ASTER thermal infrared data at night. At the same time, surface subsidence information is inverted using The Sentinel-1 data of SBAS-In-
SAR(Small Baseline Subset InSAR) technology, and then the abnormal high temperature area and abnormal settlement area in the study
area are extracted by threshold segmentation method, and then the range of suspected coal field fire area is obtained by fusion processing.
Finally, the experimental results are compared and verified by the coal fire range determined by the field survey method of measuring
radon. The results show that the accuracy of the proposed method is as high as 93.78%, which is 43.29% and 62.23% higher than that of
the single temperature inversion method and the settlement anomaly method. However, some fire zones have not been identified, mainly

because it is difficult to obtain the threshold of identifying fire zones using surface deformation. The results show that the cooperative iden-
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tification method of thermal infrared technology and radar technology can effectively overcome the deficiency of single identification

method, significantly improve the identification accuracy of coal fire range, and provide a powerful reference for accurately determining

the control range of fire area. In order to obtain more comprehensive and accurate range of coal fire, it is necessary to study the character-

istics of surface deformation detection method in the future.

Key words: Coalfield fire zone; multi-source remote sensing; night thermal infrared remote sensing; temperature anomaly; surface sub-
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Table 1 Thermal infrared data parameters
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Table 2 Statistics of SAR imaging time
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