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Coal fire identification through satellite remote sensing considering the landscapes
MA Zijun', LI Yuanyuan®, WU Jing®, OUYANG Ziqi’, WANG Mingwei’, QIU Tianxiang’, XU Zhihua®
(1.8chool of Earth Sciences and Resources, China University of Geosciences (Beijing), Beijing 100083, China; 2.School of Earth Science and Surveying
Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China)

Abstract: Coal fire is a serious problem in China’s mining areas, which has become a major threat to regional environment and energy se-
curity. The timely and accurate grasp of the distribution range of coal fires and the clarification of their spatiotemporal evolution law are
crucial for effective control and management in coal fire areas. In this paper, a coal fire identification method based on satellite remote
sensing considering the difference of land cover is proposed. Firstly, based on Landsat satellite images, the atmospheric correction was car-
ried out using the radiative conduction equation method to invert the absolute surface temperature. Secondly, the supervised classification
method of support vector machine is used to obtain the land cover type and determine the abnormal region of coal fire. Finally, the distri-
bution characteristics of coal fire in time and space are deduced by regression analysis method, and the coal fire prediction model is con-
structed. Wuhai City, Inner Mongolia Autonomous Region is selected as the research area, and the Landsat time series satellite images
from 2018—2023 are used as the data source to carry out the coal fire anomaly identification and prediction experiment. The results show
that the coal fire identification results of the proposed method are consistent with the field verification and low-level monitoring results,
and the predicted region and coal fire degree are consistent with the satellite inversion results, which confirms the reliability of the pro-
posed method for the “sweep target” identification of coal fires in large areas, and provides reliable technical support for the timely discov-

ery of coal fires in mining areas, the analysis of space-time evolution laws, and the restoration and treatment of coal fires.
Key words: coal fire identification; satellite remote sensing; landsat-8/9; radiative transfer equation method; surface temperature; land

cover
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Fig.1 Mineral resources distribution map of experimental area of Wuhai City
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2023-10-09 Landsat8
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Fig.2 Technical route of coal fire identification by satellite remote sensing considering land cover difference
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