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Abstract

Kaili is the capital of Qiandongnan Miao and Dong Autonomous Prefecture, and one of the main cen-
tral cities in Qiandongnan Miao and Dong Autonomous Prefecture, Guizhou Province. The characte-
ristics and return period of extreme precipitation in Kaili City from 1960 to 2021 were analyzed by
linear trend analysis, M-K mutation test and Pearson III. The results show that the annual precipita-
tion variability was 5.6 mm/10a, and there was an abrupt change from less to more in 2015. The in-
terannual variation trends of daily maximum precipitation, hourly maximum precipitation and
maximum continuous precipitation were not significant, and there was no abrupt change. The rainy
days with daily rainfall = 0.1 mm show a steady and slow decreasing trend, with a rate of 0.6 d/10a,
and there was a sudden change from less to more in 2011. The trend of the longest continuous pre-
cipitation days, the longest continuous non-precipitation days, the rainy days with daily rainfall >
10.0 mm and the rainy days with daily rainfall = 50.0 mm was not significant, and there was no mu-
tation. The return period of annual precipitation, maximum daily precipitation, 1 hour maximum
precipitation, maximum continuous precipitation, the longest number of continuous precipitation
days and the longest number of continuous non-precipitation days is also significantly Pearson III
distribution growth trend. The return period of daily precipitation from 5a to 1000a increased more
than 3 times, and the rest increased about 2 times. The return period can be used as an important
reference for the call threshold of meteorological disaster prevention and mitigation services.
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Figure 1. Trend chart of precipitation and precipitation days. (a) Annual precipitation; (b) Annual maximum daily precipita-
tion; (c) Maximum rainfall per hour in a year; (d) Maximum continuous precipitation; (¢) The longest continuous precipita-
tion days and the longest continuous no precipitation days; (f) Daily precipitation > 0.1, > 10.0, > 50.0 rainy days
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Figure 2. M-K mutation test of precipitation and precipitation days. (a) Annual precipitation; (b) Annual maximum daily
precipitation; (¢) Maximum rainfall per hour in a year; (d) Maximum continuous precipitation; (e) The longest continuous

precipitation days; (f) The longest continuous no precipitation days; (g) Number of >0.1 mm rainy days; (h) Number of
>10.0 mm rainy days; (i) Number of >50.0 mm rainy days
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Figure 3. Pearson III frequency diagram (The red dot is the sample value, and the solid line is the simulated value). (a) An-
nual precipitation; (b) Annual maximum daily precipitation; (c) maximum rainfall per hour in a year; (d) Maximum conti-
nuous precipitation; (e) The longest continuous precipitation days; (f) The longest continuous no precipitation days
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Table 1. Return period of extreme precipitation

= 1. BiREREKEIH

Wit 54 HILH
WiH Sy
Cv Cs Sa 10a 20a 50a 100a 200a 500a 1000a
FEREKE 0.17 0.34 1223.8 13919 14925 1579.2 1680.6 1750.5 1816.1 1897.7 19564
K HBEKE 0.52 2.32 98.9 127.6 164.8 203.0 254.4 293.8 333.4 386.1 426.1

1 /NI Rk & 030 0.60  46.7 58.0 65.4 72.0 79.8 85.4 90.7 97.4 102.2
KBS K E 044 1.60 1609 208.1 2539 2982 3556 3982 4404 4958 5373
K ESFRK H 024  0.87 11.5 13.7 15.3 16.8 18.6 19.8 21.1 22.6 23.8

RKESTHEKHE 035 141 18.1 22.5 26.5 30.3 35.1 38.6 42.1 46.7 50.1
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