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Fig.1 Location of Poyang Lake and

distribution of water level stations
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Fig.2 Comparision of different methods for extracting water body
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Fig.4 The interannual variability curve of Poyang Lake area
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Fig.5 Scatter diagram of relationship between area and water level at each water level stations
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Tab.4 Coefficients of determination( R*) of the four
models between lake area and water level

at each water level station
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Tab.6 Comparison between the area fitted by quadratic polynomial model and that extracted by remote sensing
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Tab.7 Comparison between the quadratic polynomial model and piecewise linear model of water area and water level
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Fig. 6 Fit plot of the piecewise linear model between

the lake area and water level of Tangyin station
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Monitoring of the area of Poyang Lake based on Landsat
images and its relationship with the water level

ZHAO Hui', CHEN Zhen®, FENG Chaofan', ZHANG Tong', ZHAO Xuejing', ZHANG Zhaoxu®*
(1. 248 Geological Brigade of Shandong Nuclear Industry,Qingdao 266041, China; 2. Qingdao Survey and Mapping Research Institute
Qingdao, 266033, China; 3. School of Environmental Science and Engineering, Tiangong University, Tianjin 300387, China; 4. Marine
Ecological Restoration and Smart Ocean Engineering Research Center of Hebei Province, Qinhuangdao 066000, China )

Abstract; Lakes constitute a crucial part of terrestrial ecosystems. Changes in the water areas of lakes significantly
influence environments and human production activities. Poyang Lake, the largest freshwater lake in China, has
experienced many floods and droughts in recent years, thus necessitating its dynamic monitoring. With 175-phase
Landsat images of Poyang Lake from 2000 to 2021 as the data source, this study comparatively analyzed four water
body extraction methods; the normalized difference water index (NDWI) , the modified normalized difference water
index (MNDWTI) , the automated water extraction index ( AWEI) , and the spectrum photometric method (SPM) ,
determining the optimal water body extraction index for Poyang Lake. Moreover, based on the 175 —phase area
data, this study delved into the inter—annual area variation trend from 2000 to 2021 as well as the intra—annual
seasonal variations. Furthermore, it established the area — water level model by combining 50 sets of water level
data from 2009 to 2013 and 2017 to 2018. The results show that; (D The AWEI model, outperforming the other
three models in the extraction accuracy, was employed for the water body extraction of Poyang Lake; (2) The area of
Poyang Lake exhibited significant seasonal variations, large inter —annual fluctuations in the wet season, and
relatively gentle inter—annual fluctuations in the dry season; (3) The area — water level piecewise linear model of the
Tangyin gauging station proved optimal, which can predict the water coverage area based on real—time water level
observations in Poyang Lake, compensating for the limitation of visible spectral remote sensing methods in
monitoring the lake water coverage during cloudy and rainy weather.

Keywords: Poyang Lake; Landsat; water body extraction; area variation; area — water level model
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