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Abstract

Lakes are important components of regional hydrological and ecological systems, and their area
changes are closely related to water security, wetland ecology, and regional sustainable development.
Lakes in Jiangxi Province are jointly affected by monsoon precipitation, the Poyang Lake water sys-
tem, and human activities, and their area dynamics directly influence flood and drought regulation,
wetland conservation, and water resource allocation. Based on the Google Earth Engine platform,
Landsat/JRC water data, water indices, human-machine verification, area classification, and regional
statistics were integrated to construct a dataset of lake changes larger than 0.1 km? in Jiangxi Prov-
ince from 2001 to 2020. Trend analysis and Pearson correlation analysis were used to explore the
relationships between lake changes and climatic and socioeconomic factors. The results show that
in 2020, Jiangxi Province had 2249 lakes with a total area of 4488.35 km?, accounting for about 2.69%
of the provincial land area. From 2001 to 2020, the number of lakes showed an “increase - decrease -
re-increase” pattern, whereas lake area showed “early shrinkage followed by later expansion”. Lakes
of 1~10 km? expanded most obviously; lake changes in northern Jiangxi were mainly controlled by
Poyang Lake and its connected water system, central Jiangxi showed steady growth, and southern
Jiangxi was characterized by short-term fluctuations. Correlation results indicate that lake number
is more sensitive to climatic variability and industrial-structure changes, while total lake area is more
strongly constrained by large-lake water-level processes and hydrological connectivity. These results
improve understanding of the long-term dynamics and regional differences of lakes in Jiangxi Prov-
ince and may serve as a reference for lake monitoring, flood-drought risk assessment, and aquatic
ecosystem conservation.
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Figure 1. Location map of the study area
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Figure 2. Technical roadmap
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Figure 3. Map of lake distribution in Jiangxi Province in 2020
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Figure 4. Overall changes in the area and number of lakes in Jiangxi Province from 2000 to 2020
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Table 2. Changes in the number and area of lakes of different size categories from 2001 to 2020
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Figure 5. Changes in lake area within 1~10 km? and >10 km? in Jiangxi Province
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Figure 6. Changes in the number of lakes within 1~10 km? and >10 km? in Jiangxi Province
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Figure 8. Changes in lake area (a) and spatial trends (b) in central Jiangxi
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Figure 10. Heatmap of correlation coefficients of climate factors
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Figure 11. Heatmap of correlation coefficients of human factors
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