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B K RIS 23 3 AT o I R AR AN RN TA) R AR A, ARSI KB A o AKAEIA I
P A BB TVER o /K H AR R IR R G KSR 5) J i B /K S R 7
Wi ()45 5 (Sorooshian et al., 2002; Dai and Trenberth, 2004), ¥ FM/KISHZEM Kz
B R 2 BRI 2 R, OS2 BN R RG-S R B I £E 5 520 (Yu et al.
2014; Dirmeyer et al., 2015; Zhu et al.2020; Song and Wei, 2021). [%7KHZE4L AL
e RAEKE 4 R S PR B K FAF I — A EEYERHE (Jo et al. 2020; Ha et al. 2020;
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Park et al.,2021), W2 MAHCHIFRIE S (Li et al. 2008; Yuan et al.2010;
Tk REASE, 2016; RS, 2018).

DAL T o, o A R K R A B R AR AR AE AR SR A ZE 0 1 L MRS R (2
WESSE, 20165 FLARSE, 2017). i FUh X 5 25 P4 K BRI /K AT 32 B HE BE S (v SR A
155 W0 R LU 5 ), T PR 7K it P8 PR XU A A AN KB (2. (A5, 2010 BRIESE, 2017; if
e 5, 2017)0 LT JE A TR D 1| 22 b3 o 75 ) P Bk SR B (208 5%, 2011,
T, 2022)0 FRIE ARFR R AL X R 2R B KRBT I R R SR TR AE IR RAE (R
AL, 2014; BARFMEML, 20200, ZelbFg ¥ FA K AN KSR H g 5 2 BLER
), i Zeud bt ke K s AR 0 HWE HILE T 5 (BKRZE05 56, 20200, g & 5 =K E
H A5 A BN B A, IR 2R (Zhu et al. 2017). #EJLE ZFREK HIGE A RAT
1 AP LAt LAE (506 s T R AL P AL IR IR, AR L s g 3 B 2. A
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A PR J A NSRRI R R L FIVE R, S ECE R IX S d0X 5 A X B K A
M HAAEA B RRZESR, HATE bt X fEK H 2R R A 2 (25545, 2008;
WhaE, 2017), $&mnf Jbat i X Bk H AR RIRM R, A BT 3A TR 1O FE 4 Bk 1
TAMHE, SREASACRE K TR AR T, AR AR OK R, e .
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Fig. 1 The locations distribution of 20 national observation stations in Beijing (the shading is topographic
height)
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Beijing in summer of the past 40 years ( the shading is topographic height)
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Fig. 3 Diurnal variations of summer PA (Precipitation Amount), PF (Precipitation Frequency), and PI
(Precipitation Intensity) regionally averaged in Beijing( the time is Beijing time)
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Fig. 4 Diurnal variations of June to August PA (Precipitation Amount), regionally averaged in Beijing
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Study on diurnal variation characteristics of summer precipitation and

precipitation events with different durations in Beijing in recent 40 years

Wei ZHAO', Cui HAO', Jie CAO?, Xuan ZHOU', Li LU’
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2 Key Laboratory of Meteorological Disaster, Ministry of Education/Collaborative Innovation
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Science & Technology, Nanjing 210044
3 Beijing Meteorological Information Center, Beijing 10089
Abstract Using the long-term hourly precipitation data of twenty national stations in Beijing in
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recent forty years, this study investigates the temporal and spatial distribution characteristics of
diurnal variation of summer precipitation in Beijing. Results are as follows:(1) The precipitation
amount is small in the Northwest Mountainous Area and large in the plain, and the slope in the
transition area from mountainous to plain is the largest; On the contrary, the precipitation
frequency in plain is less than that in mountainous area; The precipitation intensity is weak in the
northwest and strong in the East. The intensity and extremes of summer precipitation in Beijing
are strong, and the risk of disaster is high. (2) The diurnal variation of precipitation amount in
summer in Beijing is single peak type, the precipitation frequency is double peak type, and the
precipitation intensity is multi peak type. They reach the maximum at 22:00 (Beijing time) and the
minimum at 12:00. (3) The peak time of precipitation varies with the month, the earliest in June,
the second in July and the latest in August; The peak precipitation amount is the largest in July,
followed by August and the smallest in June.(4) The spatial distribution of the peak precipitation
amount, peak precipitation frequency and peak precipitation intensity have strong consistency.
They appear before 20 o’clock (BTJ) in the Northwest Mountainous area, and on or after 20
o'clock in the other 16 stations. Using K-means clustering algorithm, 20 stations are divided into
two regions. The results show that the diurnal variation of precipitation amount, precipitation
frequency and precipitation intensity in the two regions have completely different distribution
characteristics. (5) In the past 40 years, the precipitation structure in Beijing has been continuously
adjusted, and the short duration precipitation dominant period and long duration precipitation
dominant period appear alternately. Before 2000, it was dominated by short duration precipitation
within 6 hours, and the long duration precipitation greater than 6 hours increased significantly in
recent 15 years.

Key words Beijing area, Summer precipitation, Diurnal variation, Climatic characteristics,

K-means clustering algorithm
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