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Abstract

Based on the daily precipitation data for 133 meteorological stations over Yunnan Province since
they were built to 2017, the spatial and temporal distributions of daily maximum precipitation
and its recurrence periods, and extreme daily maximum precipitations with different return pe-
riods are analyzed by using Gumbel distribution function in the paper. The results show that there
spatial distribution of daily maximum precipitation is extremely uneven in Yunnan. And there are
several maximum value centers such as the regional Northwest of Yunnan, Northeast Zhaotong,
and the south of Yunnan. The extreme maximum of daily precipitation is up to 250.1 mm (such as
Jiangcheng) in the center. The frequency of annual heavy rain increased in most areas in Yunnan
province especially during the dry seasons. Extreme maximum values of daily precipitation even
exceeded 320 mm in the recurrence period for 200 years in the south of Yunnan.
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Figure 1. Spatial distribution of extreme maximum daily rainfall in Yunnan Province (unit: mm)
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Figure 2. The evolution chart for times of annual rainstorm (imaginary column line) and its trend (imaginary curve), times of
annual heavy rain (solid column line) and its trend (real curve) of Yunnan province (horizontal axis is time: 1960-2017; Left
primary axis is times for annual heavy rain; the secondary axis on the right is times of annual rainstorm)
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Figure 3. The percentage of the rainstorm times and heavy rain times in dry season and in the annual total times (the thick
curve and thick dotted line is rainstorm; the fine solid line and the fine dotted curve is heavy rain; the x-axis is the time from
1960 to 2017; ordinate is the percentage of stations of heavy precipitation in the dry season)
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Figure 4. The distribution of extreme maximum daily precipitation in Yunnan Province (unit: year)
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Figure 5. Distribution of extreme maximum daily rainfall in Yunnan in different recurrence periods (100 a (a); 150 a (b);
200 a (c); unit: mm)
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