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Abstract

Global climate change and human activities have had a significant impact on lake ecosystems, leading to a continuous reduction in
lake area. This phenomenon poses a serious threat to the ecological security of the surrounding environment and has become a key
environmental issue facing contemporary humans. In view of this, implementing precise and timely dynamic monitoring of lakes is
particularly crucial. It not only helps to scientifically develop and rationally utilize lake resources, but also has important significance
for the effective supervision and protection of lake resources. The emergence of water extraction technology and remote sensing
dynamic monitoring technology has provided a solid technical foundation for the study of lake dynamic changes. Based on Landsat
series data, comparing NDWI, MNDWI, and MBWI water extraction models, it was found that the MBWI water extraction model
had better performance for water extraction in Tianjin. The MBWI water index method was used to extract lakes from 1999, 2009,
and 2019 to analyze the changes in lake area in Tianjin. The lake area in Tianjin was approximately 1636km2 in 1999, 1280km’ in
2009, and 847km’ in 2019; From 1999 to 2009, the lake area in Tianjin decreased by 356km” over a ten-year period. From 2009 to
2019, the lake area in Tianjin decreased by 433km” over a ten-year period; The change index of lake intensity from 1999 to 2009 was
2.18, and the change index of lake intensity from 2009 to 2019 was 3.38, indicating that the rate of lake reduction in Tianjin has been
increasing.
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