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Abstract; Lakes are not only important storage places for terrestrial water resources, but also play a vital
role in the regional and global hydrological cycles, the water storage of which fluctuates with the climate
change. In order to grasp the fluctuation law of lake area, water level and water storage, the lake area of
Qinghai Lake was extracted by means of Landsat TM/ETM/OLI imageries during the period of 1988 —
2018, based on normalized difference water index (NDWI) , and the water level change of Qinghai Lake
was estimated using ice, cloud, and land elevation satellite — geoscience laser altimeter system ( ICESat
— GLAS) altimetry data. And then the GLAS footprint elevation of land surface as well as lake water sur-
face was validated with the measured data. Based on the relationship between the lake area and water lev-
el, water storage and water level, the time-varying series of lake area — water level — water storage of
Qinghai Lake during 1988 to 2018 were constructed, and the characteristics of inter-annual and intra-an-
nual variations of the lake water level, lake area and water storage was discussed. The results show that

the root mean square error ( RMSE ) between the GLAS footprint elevation and the measured elevation
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was 0. 14 m, and the RMSE between GLAS footprint elevation and that of SRTM3 product was 0.26 m.
In the period of 1988 to 2018, both the water storage and water level of Qinghai Lake increased. The low-

est annual mean water level appeared in 2004, when the mean annual water level of Qinghai Lake was (3

193.0 +£0.16) m, and the lake area was (4 190 +13) km’.

Compared to 1988, the mean lake water

level of 2018 rose by (1.93 £0.22) m, the mean lake area expanded by (197.75 £6.3) km” and the

water volume increased by (8.93 +0.12) km’.
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