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Study on the environmental influence factors of impervious surface extraction by improved U*-Net model
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(1. School of Geography and Remote Sensing, Guangzhou University, Guangzhou 510006, China;
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Abstract: In view of the problem that the extraction of impervious surface from remote sensing images
is usually affected by natural environmental factors, this paper uses the improved U?*-Net model to extract
seasonal impervious surface from Landsat 8 OLI images in five districts of Beijing and five districts of
Nanjing, and explores the influencing factors of natural environment and its influencing mechanism in the
extraction of impervious surface by deep learning. Vegetation, water, bare soil and land surface
temperature (LST) are selected as the environmental influencing factors, and geographical detector is
applied for researching the influence mechanism of the above factors on impervious surface extraction. The
results show that the impervious surface based on the improved U?*-Net model is of high accuracy, with
the accuracy of the distracts in Beijing of 93. 81%, and that in Nanjing of 94. 04% . The four
environmental factors all have an impact on the extraction accuracy of impervious surface, and in single
factor analysis, LST has the greatest influence, while in interaction analysis, LST and vegetation cover
have the greatest influence. The results show that the extraction accuracy of impervious surface is the
highest in summer, and it is least affected by natural factors and interaction. Therefore, it is
recommended to use summer images for impervious surface extraction. This paper explores the influence
mechanism of natural factors on impervious surface extraction, which provides strong support for further
impervious surface remote sensing extraction and dynamic difference analysis.
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8 2014 2017
Fig 8 Extraction Results of Beijing Research Area in 2014 and 2017
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Fig 9 Local Extraction Results of Nanjing Study Area in 2013 and 2017
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Tabh. 6 Interaction Values of Influencing Factors of Impervious Surface Extraction Results in The Study Area of Beijing

LSTNNDVI LSTN MNDWI LSTNBSI NDVI MNDWI NDVIN BSI MNDWIN BSI
0. 19 0. 19 0. 18 0. 10 0. 10 0. 10
0. 09 0. 08 0. 08 0. 12 0. 13 0. 14
0. 13 0.12 0.12 0. 103 0. 11 0. 11
0. 13 0. 12 0. 11 0. 11 0. 11 0. 11
0. 12 0. 09 0. 09 0. 08 0. 08 0. 09
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Tabh. 7 Interaction Values of Influencing Factors of Impervious Surface Extraction Results in Nanjing Research Area
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