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Abstract Short-term heavy precipitation can cause floods and other meteorological disasters. Therefore, revealing its
climatological distribution and long-term variation is very important for disaster prevention and mitigation and climate change
response. Based on the minute precipitation data collected at 2225 self-recording stations from 1965 to 2004 and 2435 automatic
weather stations from 2005 to 2019 in China, the characteristics of climatological distribution and variation of minute precipitation in
mainland China are analyzed. Results show that the minute precipitation frequency basically increases from north to south, and the
precipitation intensity is smaller in Northwest China and larger in the eastern plains. Maximum precipitation at one-minute and five
consecutive minutes mostly occurs in the Inner Mongolia and North China. Maximum precipitation at 10 consecutive minutes and
longer as well as annual average maximum precipitation that lasts over different periods mostly occur in the coastal areas of South
China. Minimum precipitation indices all are found in southern Xinjiang region. From 1965 to 2004 and from 2005 to 2019, the
minute rainfall frequency increased in summer, which is the main reason for the increased national average summer precipitation.
Minute precipitation intensity had no obvious trend. Percentage anomalies of annual maximum precipitation in several minutes to one
day all increased, among which continuous precipitation over the period of about half an hour increased fastest. Overall, minute
precipitation did not tend to become extreme, and the increased extreme precipitation can be mainly attributed to the increase in the
duration of heavy rain process.
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(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

MR Bk F, 1965—2004 4F & 2
] DX 38734 15 A B B e KB K it R 7 4 R R
Pk e, Horb, %4k 45 min, % %% 30 min £l
2L 20 min f KR K & 3G R b, BT T
2.30%/(10 a), ¥%EZE 15 min DL M % 4L 60 min K LA
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75 f R K B BE 7 A 4 38 385 0 S5 PR iy B B i 3
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Fig. 6 Time series of regionally averaged (a,, b,) precipitation, (a,, b,) minute precipitation frequency, and (a;, b;) minute
precipitation intensity in the summers from 1965 to 2004 (a) and 2005 to 2019 (b) (Dashed blue lines are five-year moving

averages, and solid blue lines are linear trends)

1 1965—2019 4K = vp [ X1 15 AN B K fa K ik B 1 20 57 91 1 2k
[l 5 (Fpz: %/(10 a))
Table 1 Linear regression trends shown in the time series of percentage anomaly indices of precipitation in
China from 1965 to 2019 (unit: %/(10 a))

it Bt (min) 5 10 15 20 30 45 60 90
1965—20044F 2 fL #a 1.743 2.122 2.241 2.348 2.376 2.397 2.270 2.221
2005—20194FAR kit # 5978 7.328 7.606 7.556 7.384 6.789 6.313 5.789
1965—20194FAF {34 2.500 2.558 2.458 2.430 2.374 2.289 2.173 2.051

it Bz (min) 120 180 240 360 540 720 1440
1965—20044F A5 {4 3 2.168 2.058 2.102 2.050 2.000 2.063 2.057
2005—20194EAE fL ka2 5.350 4723 4271 3.984 3.856 3.800 3.944
1965—20194 A ki 4 1.988 1.937 1.913 1.865 1.837 1.832 1.873

TE: R ATAFRANERA #2452 0.05 R E MK ALK .
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(a. 5—60 min, b. 90—1440 min)
Fig. 8 Time series of regionally averaged percentage anomaly indices of annual maximum 15

consecutive periods in summer from 1965 to 2019 in China
(a. 5—60 min, b. 90—1440 min)
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Fig. 9 Geographic distribution of stations in (a. 1965, b. 2004) and 2.5° grids in (c. 1965, d. 2004) used in the

regional average time series in China
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