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Extraction and Spatio-Temporal Evolution Analysis of Impervious
Surface in Guangzhou Using Landsat Images
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Abstract With the continuous acceleration of global urbanization, significant changes
have occurred in urban land use and coverage, among which the rapid expansion of
impervious surfaces is one of the most prominent features. As an important economic
center and international metropolis in China, Guangzhou has experienced rapid
urbanization development since the reform and opening up. Studying the impervious
surfaces in Guangzhou from 1994 to 2024 can comprehensively and systematically
understand the evolution characteristics of impervious surfaces in Guangzhou during
the rapid urbanization process, thereby providing a scientific basis for the sustainable
development of the city. Firstly, based on characteristic bands such as the Modified
Normalized Difference Water Index (MNDWTI), Normalized Difference Vegetation
Index (NDVI), and Normalized Difference Built-up Index (NDBI), while introducing
bands B1-B3 after Principal Component Analysis (PCA) of images and bands B1-B3
after Minimum Noise Fraction (MNF) transformation, a total of 9 characteristic bands
are combined to form the impervious surface characteristic bands. Then, the Random
Forest algorithm is used to extract impervious surfaces. Studies have shown that the
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Random Forest algorithm has high accuracy and stability in extracting impervious surfaces.
Finally, an analysis of the temporal and spatial variation characteristics of impervious
surfaces reveals that impervious surfaces showed a stage of rapid expansion from 1994 to
2014, with the expansion mode shifting from a single-core center to a multi-center
expansion mode. From 2014 to 2024, the growth rate of impervious surfaces in Guangzhou
slowed down significantly, and the center of gravity of impervious surfaces tended to shift
to the southeast, which is consistent with Guangzhou's overall urban planning and
development strategy of "expanding southward and advancing eastward", achieving good
research results.

Keywords: Landsat image; Feature traction, Radom forest; Impervious surface; Spatio-
Temporal Evolution
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