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Fig. 2 Satellite—-marine synergistic extraction technology roadmap of thermal plume
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Satellite—marine synergistic extraction and analysis of reference
temperature of thermal plume from nuclear power by taking
Ningde as an example
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Abstract: Nuclear power is actively used in China to promote construction projects. Monitoring and evaluating the impact of thermal
plume from nuclear power on the surrounding water environment not only provide important decision-making basis for the planning, construction,
and operation of nuclear-power-generating units but also hold significant value for marine water quality and ecological protection.

An objective and accurate reference temperature extraction serves as the basis for the remote sensing monitoring and evaluation of the
thermal pollution of the thermal plume. In this paper, the satellite-marine synergistic monitoring of the Ningde nudear power plant is taken
as an example. By analyzing the vertical profile characteristics of 72 discrete temperature measurement points, it is divided into 7 profile
morphologies, from which the stable temperature points are summarized. A satellite-marine synergistic method for extracting the reference
temperature, hereinafter referred to as the measured stable temperature method, is then built based on these morphologies. This method can
solve some problems associated with the reference temperature settings during the implementation of marine measurement monitoring and
thermal infrared remote sensing monitoring, such as the independence of the reference temperature calculation and the lack of satellite-marine
synergistic processing, both of which reduce the comparability of monitoring results.

Results of the satellite-marine synchronous monitoring from the thermal plume extracted by the measured stable temperature method
show the highest consistency with the distribution range and intensity-to-diffusion trend, and the extraction effect of this method is
significantly better than those of other reference temperature extraction methods. The proposed method also achieves the smallest difference
of 1.53 km” in the satellite-marine monitoring area and reports a 4- to 10-fold improvement in its accuracy compared with other methods. By
comparison, the satellite-marine area differences of the multi-point average temperature method (alongshore multi-point), inlet temperature
method, neighborhood temperature substitution method, corrected bay average method, radius area average temperature method (5 km radius),
and minimum temperature method in the temperature rise mixing zone are 11.95, 11.12, 7.69, 6.61, 8.46, and 14.93 km?, respectively.

The measured stable temperature method can objectively and accurately extract the distribution range and size of thermal pollution of
the thermal plume from a nuclear power plant, hence carrying an important application value in monitoring the thermal pollution of the
thermal plume.

Key words: thermal plume, satellite-marine synergy, GF-5, reference temperature, thermal pollution, remote sensing
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