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Abstract Minute-by-minute precipitation data from 20 national meteorological stations in Beijing collected from June
to September during 1961-2021 were analyzed to explore the spatial distribution and diurnal variation in minute intense
precipitation events at different durations. The results show that the frequency and intensity of minute intense
precipitation events are higher in the plain and northeast piedmont areas of Beijing. As the duration of precipitation
increases, the distribution range of high-intensity precipitation in the plains expands. Urban and suburban stations in the
plains experience higher intensity and greater interannual variability in minute intense precipitation compared to rural
stations in the western and northern mountains. Most minute intense precipitation events occur at urban stations between
2100 LST and 0900 LST, and the following day with peaks around 1800 LST and 2100 LST. In contrast, these events
mainly occur between 0300 LST and 0600 LST in mountainous rural areas, with the greatest intensity around midday.
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Fig.2 Spatial distributions of the relative thresholds of intense rainfall events for continuous (a) 1, (b) 5, (¢) 10, (d) 15, (e) 20, (f) 30, (g) 45, and (h)

60-minute from June to September during 1961-2021 in Beijing area (blue ring: The Sixth Ring Road).
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Fig. 3 Same as Fig. 2, but for the frequency.
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Fig.4 Same as Fig. 2, but for the maximum precipitation.
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Fig. 5 Same as Fig. 2, but for the average precipitation.
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 H R A 5 AR

Fig. 6 Box plots of annual (a—c) average intense precipitation intensity and (d—f) maximum intense precipitation intensity at urban (the first column),
suburban (the second column), and rural stations (the third column) from June to September during 1961-2021 in Beijing area (the lower and upper
edge of the box is the 25% quantile and the 75% quantile, respectively; the dotted line is the average value and the solid line is the median value; the

upper edge of the whisker is the maximum value, the lower edge of the whisker is the minimum value, and the excess part is the outlier).
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B 7 1961~2021 4F 6~9 AJLFHBIXIES: (a) 1. (b) 5. (¢) 10, (d) 15. (e) 20, (£) 30. (g) 45. (h) 60 min 53 [&EKFH/F Kk A4k
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Fig. 7 Diurnal variation characteristics of the frequency of intense precipitation events for continuous (a) 1, (b) 5, (c) 10, (d) 15, (e) 20, (f) 30, (g) 45,

and (h) 60-minute from June to September during 1961-2021 in Beijing area (dark red: Urban station, orange: Suburban station, purple: Rural station).
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Fig. 8 Same as Fig. 7, but for the average intense precipitation.
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(Argiieso et al., 2016), 3 3k i Hb [X fi ik >k 56 £
) 7K V5 & & 2 KR (Fan et al, 2017; Li et al.,
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UF IR I %A (BREEFSE, 2013). N ERTH Y E
PRI BRI FA T 22 S AR T b TR T BT Hp R X
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20060, AT HL R RE TR, S BT H R
REHA (Lietal, 2021), IXEeH82fd 5k i [X

B IR 2 1 A I 2 O U B (Ganeshan
and Murtugudde, 2015; Lin et al., 2021), & 5 /=4
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ST I8 A O BRI 25 1) 2 S 1) R R R . AR AR
(Rt IR, AHOO BE B ARAE — € B sh, X AR
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Fig. 9 Same as Fig. 7, but for the maximum intense precipitation.

10 AR 1A T ALK 20 ANl AR m AT 1961~2021 4F 6~9 F 32 /K 3P H 0 BB 137 28 I R Rtk a3
Fig. 10 Line graph and linear trend of altitude and relative thresholds of intense precipitation events from June to September during 1961-2021 at 20

stations with different durations in Beijing area.
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