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Table 1 Cloud cover for study area during June and July in 2021
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Fig. 2 Flow chart of automatic extraction of Ulva prolifera in South Yellow Sea based on Sentinel—-1
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Fig. 5 Characteristics of the backscattering coefficients of the Ulva prolifera and the sea surface under different polarization modes
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Fig. 6 Characteristics of SAR images with different surface under VV polarization mode in the South Yellow Sea
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Fig. 7 Sea surface backscatter coefficient distribution characteristics in SAR images
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Fig. 9 Threshold segmentation results for Sentinel-1 VV images and standard deviation images
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Fig. 12 Common Sentinel—1 image features in the South Yellow Sea under VV polarization mode
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Spatial-temporal dynamic monitoring of Ulva prolifera in the South
Yellow Sea based on Sentinel-1 SAR images
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Abstract: The recurring Ulva prolifera disasters in the South Yellow Sea region of China during summers significantly impact the
environment, ecology, and economy. To address this issue, accurate spatial and temporal distribution information of Ulva prolifera needs to
be obtained for quantitative assessment of the disaster and development of effective prevention and control strategies. Optical remote
sensing images provide spatial information on Ulva prolifera at a regional scale. However, they are limited by low spatial resolution and the
influence of clouds and rain. Thus, regular and stable monitoring of Ulva prolifera is challenging. By contrast, synthetic aperture radar
images provide all-weather, all-day observation, which enables more possibilities for dynamic monitoring and research on the spatial and
temporal distribution of Ulva prolifera. To this end, this study proposes an automatic extraction process for Ulva prolifera using the
backscattering coefficient and standard deviation features, supported by Sentinel-1 images. The method involves an adaptive thresholding
approach to segment the image. The seawater with higher backscattering coefficient is excluded to obtain the initial extraction result of U.
prolifera, which is based on the difference between edge Ulva prolifera and seawater in the standard deviation of backscattering coefficient.
The post-processing schemes are designed based on temporal information and backscattering coefficient thresholds for targets with similar
characteristics to Ulva prolifera in the sea according to different types. The proposed method is employed to monitor the dynamic
distribution of Ulva prolifera in the South Yellow Sea region from May to July 2021 by using the Google Earth Engine platform. Results
show that the accuracy of the extraction method reaches 93%, and the maximum coverage of Ulva prolifera observed in the South Yellow
Sea region in 2021 was over 1700 km®. The analysis reveals an overall trend of “scattered development, aggregation outbreak, and diffusion
extinction” in the process of Ulva prolifera development.
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