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Abstract: Due to the impacts of climate change and anthropogenic activities, water resource issues are challenging and have been
received much attention worldwide. Over the last few decades, the development of satellite altimetry has enabled the monitoring of
lake levels over a large spatial extent. In this work, water-level changes from lakes in Dongting Lake basin were derived from
ICESat-1 and CryoSat-2 altimetry data during the period of 2003 to 2017. The temporal variation of lake water levels was analyzed
to characterize the water level dynamics in different periods. The TRMM satellite precipitation data and human water consumption
data were collected to identify the responses of lake water level changes to both climate change and human activities. The results
indicate that 80% of the lakes in the basin exhibite a downward trend (—0.18 to —0.09 m/a) in lake water levels in 2003—2009,
while 75% of the lakes show a stable or rising trend (0—0.39 m/a) in water levels in 2010—2017. In general, 75% of the lakes
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show a rising trend (0.02—0.22 m/a) in water levels during the period of 2003 to 2017. The analysis reveals that the change of lake

water levels is the result of a combination of multiple factors. Precipitation is the main driving factor for lake water level change. In

addition, the operation of reservoirs produced a seasonal variation in the water level of lakes. The continued growth of human

water consumption also has a certain impact on the lake water level. Multi-mission altimetry satellite provides a powerful tool for

the long-term and large-scale monitoring of lake level variations, which is of great significance to the study of lake level change and

its response to climate and environment.
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Fig.1 Lake distribution map of Dongting Lake basin
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Fig.2 The map of lake footprints (a) and outliers removal (b, c¢) of two satellites on East Dongting Lake
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