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Abstract: As one of the important characteristics of lakes, lake water level is an important indicator for
evaluating the change of lake water storage capacity. As a new remote sensing monitoring technology, satellite
altimetry technology has played an increasingly important role in monitoring the dynamic changes of lake waters,
and has become an effective means for lake research, water resources investigation and wetland protection. This
study took Hongze Lake, Gaoyou Lake and Dongting Lake as examples, using the Centralized Probability
Density Function method (CPDF) to improve the accuracy of Jason-2 altimetry data, as well as analyze the
correlation of precipitation and water level of each lake. Besides, based on the measured water level data we
compared the accuracy of the original GDR data of the Jason-2 altimeter satellite and the satellite data processed
by the CPDF method. Results show that: (1) The distribution of Jason-2 original GDR data points is sparse, most
of the data are relatively concentrated, and there are certain periodic changes, but the evaluation results show
poor accuracy, so the original GDR data cannot be directly used for lake water level monitoring. (2) CPDF
method can greatly improve the accuracy of the water level data of the altimeter satellite. The evaluation results
of Hongze Lake and Gaoyou Lake show that the RMSE decreased from 1.92m and 1.74m to 0.32 m and 0.36m,
and the correlation coefficient increased from 0.28 and 0.04 to 0.85 and 0.72, indicating that Jason-2 altimetry
data processed by the CPDF method can achieve higher accuracy in lake water level monitoring. However, it is
worth noting that for the lake, which is with narrow north-south widths and large changes in daily water levels
(such as Dongting Lake), the accuracy of the raw GDR improved by the CPDF method would be limited. (3) The
precipitation of Dongting Lake had the strongest correlation with the water level, followed by Gaoyou Lake, the
water level changes of Gaoyou Lake and Dongting Lake lag behind the precipitation by about 1 month and 1-2
months respectively. However, the precipitation of Hongze Lake was not significantly negatively correlated with
the water level, which is partly due to the adjustment of water level by the Hongze Lake water conservancy

project. This study is of great significance for obtaining lake water level values using altimetry satellites, and
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then for dynamic monitoring of lakes, especially in filling lake water level data in data-poor areas.

Key words: Jason-2; satellite altimetry; water level; precipitation; Hongze Lake; Gaoyou Lake; Dongting Lake;

evaluation of accuracy
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Fig. 7 Comparison of lake water level change and precipitation in the study area(2010—2015)
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