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Abstract: Thermal pollution from nuclear power plant thermal discharge is a significant environmental concern

in the sustainable development of nuclear energy. Airborne infrared remote sensing technology, with its unique

advantages such as high sensitivity, high resolution, and quantitative inversion capabilities, has become an im-

portant monitoring method in this field. Based on the analysis of key performance indicators of airborne infra-

red observation of thermal discharge, this paper systematically reviews the development history and typical ap-

plications of airborne infrared monitoring of thermal discharge both domestically and internationally, and elabo-

rates on core aspects such as radiometric calibration, geometric correction, and temperature inversion. Building

an integrated space-air-ground collaborative monitoring network and deeply integrating artificial intelligence

technology are inevitable trends in promoting the operationalization and intelligentization of nuclear power plant

thermal discharge monitoring in China.

Key words: airborne infrared remote sensing; thermal discharge; thermal pollution; temperature retrieval;

environmental remote sensing; nuclear power plant
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Table 1 Comparison of different monitoring methods
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Table 1 Typical infrared imagers used for monitoring thermal drainage both domestically and internationally
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Fig. 1 Temperature classification of thermal drainage
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Fig. 2 Results of thermal discharge monitoring at Tianwan nuclear power plant: (a) Infrared water

temperature retrieval results; (b) Extraction chart of temperature rise
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Fig. 3 Using ABS data to invert the rapid temperature rise during tidal surgest*
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Fig. 4 Actual image of WSIR-WTI
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Fig. 5 Application effect diagram of WSIR-WTT in thermal drainage monitoring
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