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Fig.1 Qinghai Lake Basin and passive microwave brightness temperature of satellite SSM/I data coverage in Qinghai Lake
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Fig.3 Time series of satellite passive microwave remote sensing data (NSIDC)
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Detecting changes of ice phenology using satellite passive microwave
remote sensing data in Qinghai Lake

WANG Guanxin', ZHANG Tingjun'®, LI Xiaodong'®, HE Zhuolun®*, LI Yuxing'

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China; 2. University Corporation for
Polar Research, Beijing 100875, China; 3. Institute of Qinghai Meteorological Science Research, Xining 810001, China;
4. Hydrology and Water Resources Survey in Qinghai Province, Xining 810001, China)

Abstract: Lake ice phenology is a sensitive factor of climate change, reflecting not only characteristics of region-
al climate change, but also interaction between regional climate and lake. In this study, long-term time series
(1978—2017) of satellite passive microwave remote sensing data, MODIS data and ground-based measured lake
ice data (1983—2017) , air temperature precipitation/snowfall data (1961—2016) were used to analyze the phe-
nology changes of Qinghai Lake ice and its climate control. Results showed that Qinghai Lake basin showed a
significant warming trend (1961—2018) and temperature rises by 2. 85 C. Under this climatic condition, Qing-
hai Lake ice on day was delayed (0.23 d-a™'), and initial melt day illustrated an obvious advanced trend
(0.33 d-a™') , ice cover duration demonstrated significantly reduced trend, and reduction rate was 0.57 d-a™'.
Meanwhile, lake ice thickness was reduced at a rate of 0.29 cm-a”. In addition, the characteristics of freeze-
thaw space of Qinghai Lake were summarized, Qinghai Lake was mainly frozen by eastern Haiyanwan area, abla-
tion began from the western Heimahe area. There are spatial differences in freezing and ablation processes. By
analyzing the relationship between freezing and thawing time characteristics of lake ice and climatic factors, win-
ter temperature in Qinghai Lake Basin is the main factor affecting ice phenology. At the same time, wind speed
and precipitation (snow) are also important factors affecting the formation and ablation of lake ice.

Key words: Qinghai Lake; ice phenology; ice thickness; climate change
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