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Abstract

Extreme heavy rainfall is one of the main meteorological disasters. Using 38 weather stations’ daily
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rainfall data from 1981 to 2019 in Tibet, analyzing the extremely heavy rainfall frequency and in-
tensity in recent 39 years, and the Mann-Kendall test was also used to test the extremely heavy rain-
fall frequency and intensity jump characteristics. The results indicated that extremely heavy rainfall
has obvious spatial distribution in Tibet, the threshold values of extremely heavy precipitation
events mainly show a larger trend in the southeastern and southern border areas of Nyalam County,
and a smaller trend in the northwestern and southern Cuona areas. Because of the geomorphology
and climate, the south and southeast of Tibet have more extremely heavy rainfall than the west.
Meanwhile, extremely heavy rainfalls also have an obvious seasonal and annual change, and the
frequency is different obviously in the four seasons. The Mann-Kendall test showed that the fre-
quency and intensity of extremely heavy precipitation had many intersections, and the overall trend
was slowly rising. The mutation occurred in 1984.
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Figure 1. 38 meteorological stations in Tibet and their altitudes
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Table 1. The extremely rainfall indexs and definitions
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Figure 2. The spatial distribution of extreme precipitation threshold (a) and total precipitation (b) in Tibet from 1981 to 2019
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Figure 3. The spatial distribution of extremely heavy rainfall frequency (a) and intensity (b) from 1981 to 2019 in Tibet
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Figure 4. The spatial distribution of heavy rainfall frequency from 1981 to 2019 in Tibet. (a) Spring, (b) Summer, (c) Au-
tumn, and (d) Winter
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Figure 5. The spatial distribution of heavy rainfall intensity from 1981 to 2019 in Tibet. (a) Spring, (b) Summer, (c) Au-
tumn, and (d) Winter
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Figure 6. The trend diagram of extremely heavy precipitation frequency (a) and intensity (b) in Tibet from 1981 to 2019
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Figure 7. The MK statistics of extreme heavy precipitation frequency (a) and intensity (b) in Tibet from 1981 to 2019
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